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GUARANTEED PERFORMANCE SPECIFICATIONS

GENERAL

AC INPUT POWER
REQUIREMENTS

Receive: .8 amps :
Transmit: 5,0 amps @ 117 V ac 50/60 Hz

12 Vv DC DRAIN

Standby: 1.0 amp
Receive: 2.0 amp
Transmit: 9.0 amp

FREQUENCY RANGE

450-470 MHz

CABINET DIMENSIONS

22" wide x 38" high x 10" deep (56 cm x 98 ¢m x 25 cm) for standard
indoor '"Compa-Station'' cabinet.

22" wide x 40" high x 16' deep (56 cm x 102 ¢cm x 41 cm) for optional
outdoor '"Compa-Station'' cabinet.

21-3/4" wide x 70" high x 20-1/4" deep (56 cm x 178 ¢cm x 52 c¢m) for
optional indoor upright cabinet.

23-1/4" wide x 70" high x 24-1/2" deep (59 cm x 178 cm x 63 cm) for
optional outdoor upright cabinet; add 4-5/8" height (12 c¢m) to height
for rainshield.

WEIGHT 185 lbs. shipping weight (83. 9 kg) with standard indoor '"Compa-
Station'' cabinet

METERING Optional meter and switch with single 0-50 microampere meter can
be used to measure all circuits essential to tuning and checking.

TRANSMITTER

RF POWER OUTPUT 90 watts

OCUTPUT IMPEDANCE 50 ohms

SPURIOUS & HARMONICS

More than 85 dB below carrier

FREQUENCY STABILITY

Temperature-compensated channel element maintains carrier within
+, 0002% of assigned center frequency from -30°C to +60°C ambient
(+25°C reference).

MODULATION

16F3: %5 kHz for 100% at 1000 Hz

AUDIO SENSITIVITY

0. 165 volt +3 dB for 2/3 maximum deviation at 1000 Hz

FM NOISE

45 dB below 2/3 system deviation at 1000 Hz

AUDIO RESPONSE

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

AUDIO DISTORTION

Less than 2% at 1000 Hz for 2/3 system deviation.

RECEIVER

INPUT IMPEDANCE 50 ohms

CHANNEL SPACING 25 kHz

SELECTIVITY EIA SINAD -90 dB

EIA SINAD

INTERMODULATION -80dB

EIA MODULATION

ACCEPTANCE 7 kHz minimum

SENSITIVITY Less than .5 microvolt for 20 dB quieting; less than . 35 microvolt for

EIA SINAD

FREQUENCY STABILITY

Temperature-compensated AFC channel element maintains oscillator
frequency within +. 0002% of reference frequency from -30°C to +60°C
ambient (+25°C reference).

SPURIOUS & IMAGE

More than 100 dB

REJECTION
Carrier Squelch: Noise compensated type, adjustable sensitivity,
threshold sensitivity of 0.25 microvolt or less (Patent No. 2343115
SOUELCH other patents pending).

"Private-Line' Tone-Coded Squelch: Also includes a tone-operated
squelch circuit with a fixed sensitivity of 0.25 microvolt or less
(Patent No. 2688059).

AUDIO OUTPUT

5 watts at 3.2 ohms; less than 5% distortion at 1000 Hz

AUDIO RESPONSE

+1, -8 dB of 6 dB/octave de-emphasis characteristic from
300-3000 Hz (ref. 1000 Hz)

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

FCC LICENSE DESIGNATION: CC4061C

EPS-15831-0

i Note: Pages iii through v are omitted due to non-relevancy.
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1. INTRODUCTION

The Motorola Model C74MSY-3101AY
"Compa-Station'' Community Repeater (RT)
Station is a common repeater unit shared by
several '""Private-Line'" Tone-Coded subscribers.
Each subscriber has an exclusive ""Private-Line'"
tone frequency. The "Private-Line'' tone-coded

- signals used in the system are automatically

decoded and retransmitted. The stations oper-
ate in the 450 to 470 MHz frequency range with
an rf output of 90 watts.

Optional equipment is available for local
metering, single-tone decoding, and emergency

“power reverting, where a lowered rf power out-

put is available from a 12-volt battery supply in
case of an ac power failure.

", These stations employ completely transistor-

ized receivers, exciters, power supplies and
control units. Only the power amplifier stage in
the transmitter uses a tube, The advantages of
the transistor -- low current requirements,
reliability, light weight, compact size and low
maintenance requirements -- are fully utilized.
Solid-state switching replaces all relays except

.. the antenna relay and the emergency power

reverting relay (optional). Current demands are
low and unheated, temperature compensated,
plug-in oscillator modules (channel elements)
are used for frequency control. In addition,
blowers and their related maintenance problems
are eliminated by the use of heat sinks in the
transmitter amplifier stages.

The station cabinets are of rugged steel
construction with front and rear doors that are
easily removed for servicing. The compact
cabinet size permits shelf mounting in addition
to the standard floor mounting.

The station is constructed so that all meter-
ing controls are accessible without interrupting

MOTOROLA INC.
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communications. There is no interlock on the
front door since there are no high voltages pre-
sent on the front panels. Switches are provided
for placing the stationunder local control while
servicing.

2. C74MSY-3101AY AND C74MSY-3101BY
MODEL COMPLEMENT

QTY MODEL NO. DESCRIPTION
1 TRE1150AB Receiver
Series
1 TTE1130AA Transmitter
Series
1 TPN1061AA Power Supply
1 TCN1059A Control Unit
1 TLE1060B Power Amplifier
1 TLN1179A Time-Out Timer
1 TLN1180A Squelch Gate Module
1% TLN1183A Master Decoder Module
1% TLNI1177A 4-User Decoder Module
1xx TLN1684A Master Decoder Module
1#k TLN1685A 4-User Decoder Module
1 TLN1173A Station Logic Module
1 TLN8889A Receiver Shield
1 TLN8810CA Junction Box
1 TLN8036A Blank Chassis
1 TKN6365A Antenna Cable
1 THN6082A Indoor Cabinet
1 TLN8806A Cabinet Accessories
1 TLN8805A Tuning Tools
*%%  TILN8381A ""Vibrasponder' Resonant
Reed
1 CERI106B Receiver Channel Element
1 TLN1190A Transmitter Channel
Element
1 TLN8799A

Service Board Kit

* Used with Model C74MSY-3101AY

*% Used with Model C74MSY-3101BY

*%%* As required.

Communications Division

ENGINEERING PUBLICATIONS
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3. APPLICATION

Motorola community repeater (RT) stations
are for use in two-way FM radio communications
systems where extended range operation is re-
quired or wherenatural or man-made limitations
to direct communications are encountered. The
station is used primarily for "mobile relay" re-
peater applications. Refer to the System Diagram

for typical examples of this unique repeater
circuit.
In a "mobile relay'" circuit, signals as

received by the repeater receiver from one
mobile unit are rebroadcast to other mobiles by
the repeater transmitter. Mobiles operating in
a system of this type must employ a transmitter
and receiver of different frequencies. The repeater
transmitter and receiver will consequently be
aligned on exactly thereverse frequencies of
the transmitters and receivers of the mobile
units.

BEPS-2039-0

The station functions automatically; i.e., all
control functions for the station are initiated via
the rf carrier. As a signal is received by the
receiver, the transmitter is automatically actu-
ated. The output of the receiver is fed to the
transmitter modulator input circuit so that the
received signalis rebroadcast at greatly increased
power on the repeater transmitter frequency.

4. CONTROL FACILITIES ’

These stations contain a transistorized
Control Unit which is used to provide the specific
switching functions required for station oper-
ation.

5. DESCRIPTION OF ITEMS
a. Receiver

The completely transistorized receiversin
these stations are crystal-controlled, dual




conversion models. They provide five watts of

audio power at the local speaker. RF preselectors,
and i-f crystal filter and a sealed, lifetime
guaranteed "Permakay" ® filter in the i-fstages
determine the excellent bandwidth and selectivity
characteristics of the receivers. Temperature

compensated, plug-in crystal oscillator modules

(channel elements) provide excellent frequency

stability without the use of crystal ovens. The

channel elements are two-piece units inwhichthe
upper (resonator) portion plugs into the lower

(oscillator) portion. Thefrequency canbe changed
by unplugging the resonator and replacing it with
one of a different frequency.

b. Exciter-Transmitter

The exciter-transmitter is completely tran-
sistorized. Channel elements furnish the
fundamental transmitter frequency. Modulation
is effected by a varactor phase modulator and a
low distortion "Instantaneous Deviation Control"
circuit which provides modulation with a very low
distortion level. The output frequency of the
exciter-transmitter is 36 times the crystal fre-
quency. A harmonic filter at the output of the
exciter-transmitter attenuates all frequencies
outside the 450 to 470 MHz band. The exciter-
transmitter is used todrive the power amplifier,

c. Power Amplifier

The power amplifier is a one-tube tetrode
amplifier which increases the rf output from the
exciter-transmitter to the rated power output of
the station. It is a separate unit, incorporating
its own high voltage plate, screen, and grid bias
supplies. A low-pass rf filter at the power
amplifier output suppresses all frequencies above
470 MHz. A metering receptacle is also located on
the power amplifier panel.

d. Power Su}_);ElX

The power supply provides all the voltages
necessary for operating the station, except the
operating voltages for the power amplifier.

e. Control Unit

Transmitting, metering and monitoring
controls are available on the Local Control Panel
(part of the Remote Control Unit) for servicing
and test purposes. All other operational circuits

in the Control Unit are contained in plug-in
modules inserted into the Control Unit Chassis.
The basic community repeater (RT) station
includes the following plug-in modules: Station

Logic, Squelch Gate, Time-Out Timer, Four-

User Control and Master Decoder.
f. Metering

A receptacle is provided on the Station Logic
Module for connection of a MotorolaS1056A-9A
Series Portable Test Set or equivalent. Thetest
set permits measurement and metering of the
basic functions of the switching circuits.

Metering receptacles are alsoprovided onthe
receiver, exciter-transmitter and power amplifier
for tuning and alignment.

g. Station Logic

The Station Logic Module circuitry controls
transmitter keying, receiver muting, and the local
microphone ground output in response to the
squelch gate module push-to-talk, R1mute inhibit
and transmitter key inhibit outputs.

h. Squelch Gate

The squelch gate module produces an output
that activates the transmitter when a carrier
signal is received that has a sufficiently high

signal-to-noise ratio and a proper "PL'" tone.

i. Time-Out Timer

This completely transistorized timer is used
to turn off the transmitter after a predetermined.
transmissiontime for eachmessage. It is adjust~
able in steps from 1/2 to 8 minutes.

j. Four-User Control

This module contains four '"Private-Line"
tone decoder circuits and the necessary logic
circuits to combine their outputs. The defeat
switch disables the individual tone circuits as
desired. One module is supplied and up tothree
additional four-user control modules can be added
for sixteen-tone maximum capability.

k. Master Decoder

This module splits the discriminator output
into audio (above 300 Hz) and '"Private-Line'"
(below 200 Hz) tone segments. The audio is
routed throughthe audio gate (if a proper "PL' tone
is simultaneously passed by a four-user control
module) and applied to the exciter audio input.
The "PL' tone is also applied to the exciter audio
lead thus providing the required "PL" tone for
retransmission.

DESCRIPTION
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l. Single-Tone Decoder (Optional)

The single-tone decoder output enables the
individual "PL" tone outputs in the four-user
control modules. The correct single-tone sig-
nal must be received before the "PL'" tone can
open the circuits for retransmission of the mes-
sage.

m. Metering Kit (Optional)

The TLN8204A Metering Kit provides a con-
venient rack-mounted test meter with switching
facilities, thereby eliminating the need for a
portable test set. This chassis also contains a
speaker for local monitoring of receiver audio;
a convenience for testing and adjusting the sta-
tion.

n. Power and Audio Line Junction Box

The junction box provides a convenient
means of connecting the 117-volt ac line for
operation of the station. An ac receptacle and
the main station fuse are also located on this box.

o. Emergency Power Accessories

The following emergency power items are
available as factory installed accessories in new
stations. These accessories are normally used
together. They allow the station to continue op-
eration (with a reduction in transmitter rf power
output) from a 12-volt battery if the 117-volt ac
primary power fails.

(1) TLNI1241A Emergency Reverting Kit

This kit includes a relay which bypasses
the power amplifier and connects the exciter-
transmitter directly to the antenna when oper-
ating from the battery. It also disconnects pow-
er from the filaments of the power amplifier
tube to conserve battery life. Restoration of
117-volt ac primary power automatically returns
the station to normal operation.

(2) TLNIZ235A Battery_ Protection and

This accessory provides the following
functions:

@ Audible alarm to alert the operator
that the station is operating on emergency power.

@ Completely disconnects the batteries
when they are discharged to a predetermined
level; thus preventing possible damage to the
batteries from prolonged emergency power oper-
ation.

@® Controls the charging rate [or re-
charging the batteries after emergency power
operation.

@® Permits an equalizing charge to be
applied to batteries to bring all cells to the same
voltage.

The alarm signal is a short tone burst
(approximately 1/4-second) that is repeated at a
regular interval (approximately 2-1/2 seconds).
The tone is heard in the station speaker except
when the transmitter is keyed. The alarm turns
off automatically upon restoration of 117-volt ac
primary power.

The low voltage detector circuit provides
battery protection by completely disconnecting
the station from the battery when the battery
voltage drops to a preset level. This prevents
the battery from being completely discharged
and possibly damaged. This action puts the
station completely out of operation until another
source of primary power can be provided, or the

battery can be recharged by another power source.

The charging control circuits control
the charging rate for recharging the batteries
following emergency power operation. This cir-
cuit allows a rapid charge rate at first and re-
duces it as the battery approaches full charge.

An equalizing switch is provided to bring
the voltage of all cells to one optimum level.
Operation of the switch applies a charge voltage
that is approximately 7% above the ''float' volt-
age. This is normally done only to a fully charged
battery to bring-it to the ideal condition where
the terminal voltages of all cells are equal (which
prevents one cell from acting as a load on another
one which has a slightly higher terminal voltage).

p- Optional Cabinets

The following optional cabinets are available
as factory installed accessories:

(1) Option No. €27 40'" Qutdoor '"Compa- _

This option includes a Motorola Model
THN6080A cabinet and TLN8813A Rain Shield Kit.

(2} Option No. C40 70" Indoor Upright

This option includes a 70' tall cabinet
(Motorota Model THN6057A), which allows space
for adding a duplexer or other desired equipment
within the cabinet, and built-in station metering
(TILN4319A Meter Panel and TILN4288A Meter
Switching Panel).

(3) Cption No. C36 70" Outdoor Cabinet

This option includes a Motorola Model
THN6058A Cabinet and TLLN6892A Rain Shield
for outdoor installation with space for adding a
duplexer or other equipment within the cabinet.
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6. FUNCTIONAL DESCRIPTION

The basic function of a community repeater
is to retransmit received signals from its sub-
scribers. When the control circuitry detects a
signal with the proper signal-to-noise ratio and
one of the subscriber '""PL' tones (and if so
equipped, the proper single-tone frequency) it
keys the transmitter and applies both the re-
ceived audio and '""PL'" tone to the modulator.

The audio filter (high pass) allows the audio
to reach the audio gate minus the received '"PL"
tone. The gate will prevent the audio from being
passed to the exciter audio amplifier for retrans-
mission until one of the ""PL' tone outputs from
the four-user module reaches the gate.

The tone filter (low pass) passes the "PL"
tones to their respective circuits for opening the
audio gate. The tone is also routed to the ''PL'"
tone gate and level setting circuit. This circuit
adjusts the "PL' tone to the proper level for

retransmission and applies it to the exciter tone
input lead.

The "PL'" tone outputs from the four-user
modules are simultaneously connected through
the Master Decoder and Squelch Gate Modules
to the time-out timer for initiating its cycle.

The squelch gate has two outputs; one regulates
the "PL'" tone gate and level set output; the other
activates the keying circuit in the Remote Control
Unit. The transmitter keying circuit activates
the power supply and turns on the transmitter.
The received audio is then routed to the exciter
modulator for retransmission.

If the squelch gate loses its signal for a
period of time longer than the adjusted drop-out
time, the input to the transmitter keying circuit
is removed, turning off the transmitter. If the
squelch gate is on when the timer reaches the
end of its cycle, an output from the time-out
timer will interrupt operation of the transmitter
keying circuit and turn off the transmitter.
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1. UNPACKING
a. '"Compa-Station'' Cabinet

(1) Remove the station from the shipping
carton.

INSTALLATION AND OPERATION

IMPORTANT
FCC regulations state that:

1. Radio transmitters may be tuned or
adjusted only by persons holding a 1st
or 2nd class commercial radiotelephone
operator's license or by personnel
working under their immediate super-
vision.

2. The rf power output of a radio
transmitter shall be no more than that
required for satisfactory technical
operation, considering the area to be
covered and local conditions.

3. Frequency, deviation and power of
a base station transmitter must be
checked before it is placed in service
and rechecked every year thereafter.

REMEMBER
The efficiency of the equipment depends

upon a good installation.

(2) Remove the keys taped to the front door;
unlock and remove both doors.

ping tape from inside the cabinet.

self-tapping screws and the speed nuts from the

(3) Remove the center bolt, the two #14

shipping bar assembly across the back of the

station.

MOTOROLA INC.

Remove all ship-

Remove and discard the shipping bar.

(4) Remove the two flat washers from under
the side rails and replace the speed nuts.

(5) Replace the two #14 self-tapping screws
in the side rails and tighten.

b. Upright Cabinet

(1) Uncrate the station and remove the skid
which is attached to the base.

(2) Remove the keys taped to the front door;
unlock both doors. Remove all shipping tape
from inside the cabinet.

2. INSPECTION

Inspect the equipment thoroughly as soon as
possible after delivery. If any part of the equip-
ment has been damaged in transit, report the
extent of damage to the transportation company
immediately.

3. (INSTALLATION OF CABINET

The cabinet should be located on a solid,
level surface convenient to the 117-volt ac power
source and the transmission line. Allow space
for ventilation at the sides of the cabinet. The
transmission line should be kept as short as pos-
sible to minimize line losses.

The cabinet is not intended to withstand sub-
mersion in water. If pools of water could gather
around the base, it is recommended that the cabi-
net be elevated on a suitable support or platform.

If the station is equipped with an optional
cabinet (any cabinet other than 38' high indoor

Communications Division

ENGINEERING PUBLICATIONS

8/6/74-NPC

1301 E. ALGONQUIN ROAD

SCHAUMBURG, ILLINOIS 60172

68P81001E29-C

INSTALLATION AND OPERATION
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"Compa-Station'' cabinet), refer to additional
installation information in the appropriate cabi-
net section of this manual immediately after
this "Installation and Operation' section.

4. VENTILATION

The radio equipment is operated without
forced ventilation. The cabinets have vents
which allow outside air to be drawn in through
an opening in the rear door and expelled through
an opening in the top. The heated air rising in
the cabinet causes a natural draft. Therefore,
it is essential that the two openings in the cabinet
be kept free of obstructions so the air flow will
not be restricted.

5. CONNECTIONS
a. Antenna

Installation of the antennas and transmission
lines should be made prior to installation of the
station. The antennas and transmission lines
are not supplied as part of the station equipment;
therefore, antenna installation instructions are
not included herein. Follow the instructions
shipped with the antenna for the applicable anten-
na installation procedure.

In its primary application, the repeater
station is used for communication with mobile
stations and antennas exhibiting omni-directional
characteristics. However, if the repeater sta-
tion is located at the outer perimeter of a com-
munications area or if it is to be used for com-
munication with fixed stations, antennas with
specific directional characteristics may be more
suitable. Two antennas (or a duplexer) are re-
quired for this station, one for the receiver and
the other for the transmitter. The receiver
antenna input is in the junction box and the trans-
mitter output is on the power amplifier panel.

If the station is equipped with an optional
cabinet (any cabinet other than 38" high indoor
'"Compa-Station' cabinet), refer to additional
installation information in the appropriate cabi-
net section of this manual immediately after this
"Installation and Operation' section.

b. AC Power

All stations require a 15-ampere, 120
volt; 50/60 Hz ac power input. This circuit

should be installed in accordance with local
electrical codes.

The primary ac power line can be instal-
led and terminated near the station site before
installing the station cabinet. If the 3-wire line
cord (supplied with the station) is used, the ac
power line should be terminated with a 3-contact
receptacle to accommodate the plug on the power
cord. For outdoor installations where a perma-
nent connection is desired, the ac power line can
be terminated with fittings to accommodate 1/2"
conduit or "BX'" cable instead of the power cord.
All three wires in the conduit or BX cable should
be No. 12, type TW. Connection to the station
can be made by routing the cable through the
bottom or the side of the cabinet.

If the station is equipped with an optional
cabinet (any cabinet other than 38" high indoor
"Compa-Station' cabinet), refer to additional
installation information in the appropriate cabinet
section of this manual immediately after this
"Installation and Cperation' section.

(2)  Power Connection
Connect the three-wire ac line cord to
the ac outlet or 'turn on'' the power to the perma-
nent connection. A power on-off switch is not
provided in the equipment; therefore with power
applied, the equipment is in an operative con-
dition.

The station iuse controls all power to
the station except ac power to the outlet in the
junction box.

WARNING

If a three wire grounded primary ac

power source is not available the radio
equipment must be grounded separately
to prevent electrical shock hazards and

provide lightning protection.

c. Jumper Connections

Jumpers for community repeater operation
are installed in the plug-in modules at the factory.
In case of difficulty or when replacing modules,
refer to the respective module section(s) of this
manual for jumper connection information.

6. PRE-OPERATIONAL ADJUSTMENTS
a. Audio Level

(1) Connect transmitter to wattmeter and
load.




(2) Connect a 3.2-ohm speaker or load to
terminals TB1-6 and -7 in the junction box.
Connect an audio (ac) voltmeter across the same
terminals.

(3) Set the squelch gate for ''carrier-
squelch' operation (''PL' disabled), as follows:

NOTE
The "PL' DISABLE switch on the local
control panel (on the control unit) does
not affect the squelch gate module.

Disconnect JUI (blue lead) and connect
JU2 (black lead). The receiver is now "PL'' dis-
abled along with the squelch gate.

(4} Connect a signal generator to the re-
ceiver and inject a 1000 microvolt signal. Mod-
ulate the signal with a 1000 Hz tone at 4 kHz
deviation. Turn the R1 squelch control on the
station logic module fully counterclockwise (CCW).

(5) Adjust the R#1 LINE OUTPUT control
on the station logic module for 1.8 volts across
the 3.2-ohm load.

(6) Adjust the XCTR LEVEL control for a
voltage 3 dB greater than the modulator sensi-
tivity at the exciter input (voltage stamped on
exciter).

(7) Connect an audio voltmeter to pins 1
and 2 of the LOCAL MIKE receptacle on the
LOCAL CONTROL panel, or between terminals
TB1-2 and -3 in the junction box. Apply a 20 dB
quieting signal to the receiver and adjust the
REPEATER SQUELCH KEY control (on the
squelch gate module) until the transmitter keys.
(This is the operating threshold point that causes
transmitter keying at the recommended 20 dB
quieting level.)

(8) Return JUI and JUZ on the squelch
gate module to "PL' operation. Connect JUlL
(blue lead) and disconnect JU2 (black lead).

(9) Set the drop-out delay generator for
4-second operation, by connecting the flexible
red lead on the squelch gate circuit board to the
4 (seconds) terminal (also on the board).

b. "PL' Tone Output Level Adjustment

The "PL'" audio level control on the master
decoder is factory-adjusted and normally re-
quires no further adjustment. However, in case
of component replacement or other maintenance
procedures, it may become necessary to readjust
the transmit '""PL' tone output level. The pro-
cedure is as follows:

(1) Adjust the master decoder only after
all other modules have been adjusted.

(2) Set the squelch gate module for ''carrier
squelch' operation by disconnecting JU1 (blue
lead) and connecting JU2 (black lead). Connecting
JUZ simulates the '""PL'" indicator signal.

(3) Apply a 1000 microvolt carrier signal
to the receiver with 150 Hz modulation at 1 kHz
deviation. The transmitter should key.

(4) Adjust the "PL' tone output level po-
tentiometer R38 (behind the front panel of the
master decoder) for a transmitted tone deviation
of 1 kHz.

(5) Reset the squelch gate for '""PL'" oper-
ation by connecting JUI (blue lead) and discon-

necting JUZ (black lead).

c. Timing Adjustments

The station is equipped with a Time-Out
Timer Module that prevents unintentional continu-
ous transmission. The timing jumper on the
Time-Out Timer Module can be set for 1/2, 1-,
2-, 4-, or 8-minute operation.

The time-out timer will reset to its present
timed interval each time a new input signal ar-
rives at the radio whether or not the dropout de-
lay generator has shut the transmitter off.

The dropout delay generator prevents the
transmitter from shutting off during loss or
excessive fade of input signal for the length of
time preset.

The dropout delay generator can be set for
0, 1-, 2-, 4-, or 8-second operation.

INSTALLATION AND OPERATION




NOI11VH3dO ANV NOILVITIV.LSNI

PRE-OPERATIONAL AND ROUTINE CHECK LIST

UNIT STEP | CHECK

RECEIVER 1 Compare meter readings with the minimum values in the
RECEIVER section of this manual. Realign if necessary.

2 Measure signal level required for 20 db quieting.
3 Check that receiver squelch opens with each "PL'" tone on
carrier,
EXCITER- TRANSMITTER 4 Compare meter readings with minimum values in the

EXCITER-TRANSMITTER section of this manual. Re-
align if necessary.

POWER AMPLIFIER 5 Tune and load to antenna.
SYSTEM ADJUSTMENTS 6 Measure power output of transmitter if required.
7 Measure transmitter frequency and adjust if necessary.
8 Measure tone deviation (equal input and output '"PL" tone
deviation)
9 Measure transmitter voice channel for proper deviation.
Adjust IDC if necessary.
10 Measure exciter modulator sensitivity.
11 Adjust receiver on frequency.
12 Measure and adjust audio input to exciter.
13 Check repeater operation.

BEFORE LEAVING STATION CHECK THE FOLLOWING

1. All external power switches ON,
2. Local speaker OFF,
3. Cabinet doors locked.
4., Vents in sides of cabinet unobstructed,
EPS-2038-0
7. OPERATING INSTRUCTIONS (1) Connecta microp}'lone (Motorola Model
TMN6020A or equivalent with 4-prong connector)
a. Unattended Operation to the microphone receptacle on the Local Con-
Once poweris applied and the stationis proper- trol Panel.
ly adjusted, the repeater stationoperates entirely
unattended. Whenthe receiver rfinputis of suf-
ficient level, the transmitter is keyed and the signal
is retransmitted. {2) Set the LOCAL SPKR switch to the ON
b. Local Control position for stations that are equipped with a
local speaker, or connect any 3-ohm 5-watt test
The station may be operated locally from the speaker to TB1-6 and -7 of the junction box.
Control Unit for maintenance and testing by the fol - This speaker will be used to monitor all received
lowing procedure: messages.
LOCAL CONTROL PANEL CONTROLS
CONTROL POSITION I FUNCTIONS POSSIBLE
Normal (Not Normal receive or standby mode of operation,
Actuated)
XMIT Actuated (hold Turns on transmitter with no modulation. Use test micro-
to right) phone connected to Local Mike receptacle to modulate
transmitter.
Normal (Not Only "PL" tone-coded, on-frequency, signals accepted by
"PL'"DISABLE" Actuated) receiver,
Actuated (hold All on-frequency signals accepted by receiver.
to right)
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MOTOROLA
PART NO.

REFERENCE
SYMBOL

DESCRIPTION

PARTS LIST

TLN8810A Junction Box

PL-414-0

J11 9C83238C01
P3

P11

TB1 31B848187
TB2 31A50378
w1 1V80755A66
XF1 9C83122C01

CONNECTOR, receptacle:
female; 3 contact

CONNECTOR, plug:

incl. 14C83783A05 BODY
(12-hole), 29C82336A01 TER-
MINAL, contact: female,
15C83934A07 SHELL

(p/o W1)

TERMINAL BOARD:
10 screw terminals
2 dual screw terminals

CABLE ASSEMBLY, power:
c/o: 30C83211C0t1 CABLE
ASSEMBLY: incl. 3-cond
cable and a "molded-on' 3-cont
male plug; conductors are

No. 16 ga, str; length overall

9 ft. 29K845081 LUG, ring
tongue; 3 req'd does not incl.
42B82018H01 RETAINER, cable

FUSEHOLDER:
standard screw-base type

p/o TLN8806A Cabinet Accessories Kit

PL-415-0O

Fl1 65B83099A02

FUSE, plug:
standard screw-base type;
8 A; 125 v
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REFERENCE
SyYyMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TKN6365A Antenna Cable Kit Pl1.-416-0
CONNECTOR, receptacle:
coaxial;

J34 9C82442E01 female; uhf type

J36 9C82442E06 | female; uhf type
CONNECTOR, plug: coaxial;

P33 28K852527 male; type ''N"

P35 28B82331G01l} male; miniature type
LINE, RF transmission:

w1 1V80782A83 | incl. J34, P33 and
30C82921H01 CABLE, RF:
coaxial; 10" length req'd

w3 1V80782A84 | incl. J36, P35 and

30C82921H01 CABLE, RF:
coaxial; 24" length req'd

p/o TLE6292A Power Amplifier

P1L-417-O

P31, 32 28B82331G01

w2 1v80701B81

CONNECTOR, plug:
male; miniature type

coaxial;

LINE, RF transmission:
incl. P31, P32 and
30C82921H01 CABLE, RF:
coaxial; 35'" length req'd
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TOP VIEW

(OF BOTTOM OF CABINET)
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‘ 40"’ OUTDOOR CABINET

MODEL THN6080A
WITH TLN8813A RAIN SHIELD KIT

vent shields to cover the louvered openings in the
doors. With these installed, the equipment is
protected against all normally encountered ele-
ments such as rain, snow, or sleet.

The cabinet is not intended to withstand
submersion in water. If pools of water could
gather around the base, it is recommended that
the cabinet be elevated on a suitable support or
platform.

Although the cabinet is built to be installed
outdoors, maintenance of equipment in an ex-
posed location is not easily accomplished during
inclement weather. It is therefore recommended
that the equipment be installed inside of an en-
closure which will protect the serviceman and
the test equipment he may be using. A suggested
enclosure would be an elevator penthouse or a
small building no less than six feet square and
eight feet tall as measured on the inside.

a. Installation of Rain Hood ~- Install the main
section (largest fabricated assembly) over the

top of the cabinet using the six sheet metal screws
provided.

b. Installation of Vent Shields -- Mount the
awning-shaped vent shields over the louvered

openings on the outside of the front and rear
doors using the sixteen hex-head sheet-metal
1. GENERAL screws provided for each vent shield.

The outdoor cabinet may be installed in any
convenient location (indoors or outdoors) which
provides space to open the front and rear doors.

2. VENTILATION

If the cabinet is installed outdoors, the Rain The radio equipmentis operated without forced
Shield Kit should be installed as described in ventilation. The vents allow outside air to bedrawn
this section. The rain hood is designed to cover in through the openings in the doors and expelled

the air vent in the top of the cabinet, and the throughthe opening in the top. The heated air rising

ENGINEERING PUBLICATIONS 1301 E. ALGONQUIN ROAD SCHAUMBURG, ILLINOIS 60172
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in the cabinet causes anaturaldraft, Therefore, it should be brought into the cabinet either

is essential thatthe openings inthe cabinet be kept through the two knockout-sealed access holes

free of obstructions so the air flow will not be located on the lower right-hand side of

restricted. the cabinet or through a hole drilled in

3. EXTERNAL CONNECTIONS the ?abinet in a more convenient. location.

In either case, the entrance point(s) must

External power, antenna and control be sealed and made as weatherproof as
cables connected to the radio equipment possible.

"
22 1.58
158" 18.84" *1.14“

0.312" DIA —¢ m T

4 HOLES)
¢ TOP VIEW 7.3 10"
(OF BOTTOM OF CABINET)

_[#]

¥
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4|

" OUTDOOR ENCLOSURE

15.5
RAIN HOOD
] o
WATER HOLE SEE
o] DRAIN NOTE 4 ®
L N
SIDE FRONT VIEW
FRONT VIEW VIEW « "]
42"
THN6080A

(OUTDOOR MODEL)

SEE
NOTE 2

VENT SHIELD \
L
[ IR CONCRETE SLAB ER1 ]
L____—zz"————-l NOTES: .

1. INSTALL RAIN HOOD WITH 6 .
SHEET METEL SCREWS PROVIDED.

2. INSTALL VENT SHIELDS WITH 22
HEX~HEAD SHEET METAL SCREWS TYPICAL OUTDOOR cEps-3029-8
PROVIDED. —x@oo-

3. ELEVATE CABINET IF_DANGER OF INSTALLATION
WATER SUBMERSION EXISTS.

Outdoor Cabinet Dimensional Detail




70” OUTDOOR CABINET

MODEL THN6058A
WITH TLN6892A RAIN SHIELD KIT

The cabinet is not intended to withstand sub-
mersion in water. If pools of water could gather
around the base, it is recommended that the cabi-
net be elevated on a suitable support or platform.

Although the cabinet is built to be installed
outdoors, maintenance of equipment in an exposed
location is not easily accomplished during inclem-
ent weather. It is therefore recommended that
the equipment be installed inside of an enclosure
which will protect the serviceman and the test
equipment he may be using. A suggested enclo-
sure would be an elevator penthouse or a small
building no less than six feet square and eight
feet tall as measured on the inside.

a. Installation of Rain Hood

(1) Install the main section (largest fabri-
cated assembly) over the opening in the top of the
cabinet using the rectangular shaped gasket and
1/2-inch sheet metal screws provided.

(2) Mount the smaller of the two rectangu-
lar covers inside the main section using the
machine screws provided.

1. GENERAL P
(3) Similarly, mount the larger cover on

The outdoor cabinet may be installed in any top of the whole assembly.

convenient location (indoors or outdoors) which
provides space to open the front and rear doors.
If the cabinet is installed outdoors, the Rain

Shield Kit should be installed as described in b. Installation of Vent Shield

this section. The rain hood is designed to cover

the air vent in the top of the cabinet, and the Mount the awning-shaped vent shield over
vent shield to cover the opening in the rear the opening in the rear door using the '"U" shaped
door. With these installed, the equipment is gasket and 3/8-inch sheet-metal screws. Place
protected against all normally encountered ele- the "acorn" nuts over the screws to cover ex-
ments such as rain, snow, or sleet. posed threads.

M OTOR OLA ] Nc- Communications Division
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2. VENTILATION

The radio equipmentis operated without forced
ventilation. The cabinets have vents which allow
outside air tobe drawn in through an opening in the
rear door and expelled through an opening in the top.
Theheatedair rising inthe cabinet causes a natural
draft. Therefore, itis essential that the two open-
ingsinthe cabinetbekeptfree of obstructions so
that the air flow will not be restricted.

3. EXTERNAL CONNECTIONS

a. Antenna Cable

A flange-type bulkhead fitting is supplied to
make a weatherproof entry for the antenna trans-
mission line. The recommended location for the
fitting is on the right side of the cabinet (as viewed
from the front) with its center 21 inches from the
top and 7 inches from the rear. Any alternate
location must be selected with caution to insure
that the area will be clear of chassis, frame
work, etc,

NOTE
Do not substitute connectors or
cables for the ones supplied. The
supplied material is for use at the
high temperatures which may be en-
countered in the operation of the
equipment when located in bright
sunlight in a warm climate.

Install the connector as follows:

(1) Determine the location.

(2) Use a center punch to mark the location.
(3) Drill a 1/4-inch pilot hole.

(4) Using a 3/4-inch hole saw to enlarge
the pilot hole to the proper size.

(5) Using the connector as a template,
mark the location of the three mounting holes.

(6) Center punch and drill three holes with
a 7/32-inch drill,

(7) Place the gasket (supplied) over the
longest stud of the connector.

(8) Insert the connector from the outside
so the gasket is against the outside cabinet wall.

(9) Secure the connector in place with the
three screws, lockwasher and nuts supplied. The
nuts should be on the inside of the cabinet.

(10) Measure and cut the loose end of the
6-foot coaxial cable attached to the equipment so
that it will reach the bulkhead fitting without any
sharp bends. This cable should be made as short
as possible to keep power loss to a minimum.

(11) Install the connector and adapter (sup-
plied) to the end of the cable and connect to the
bulkhead fitting.

b.  Power

For rear cable entry, two punch marks are
located on the rear panel of the cabinet base.
Using these as centers, drill holes in the cable
net with a 3/4-inch hole saw. When facing the
rear of the cabinet, the left hand hole is intended
for the entrance of ac power and the right hand
hole is intended for the entrance of control lines.
The holes are in line with holes in the junction
box so that 1/2-inch thinwall or rigid conduit may
be installed through the base and directly to the
junction box. Install the conduit, or if conduitis
not used, install rubber grommets in the holes
to protect the cables. Seal the entry to make the
opening as weatherproof as possible. Make pow-
er connections as described in your instruction
manual for the comparable indoor station and
inside the station junction box cover. The green
wire shown is an earth ground to reduce shock
hazard. Itis not connected to the ac supply, but
it may be an extra wire in the cable, conduit, or
raceway that houses the current carrying wire
from the main service entrance. It may also be
connected to the conduit or raceway itself as this
is connected to earth ground at the main service
entrance.

For bottom cable entry, power and control
cables may be brought in at almost any desired
point through the bottom of the cabinet. Refer to
the Outdoor Cabinet Dimensional Detail for specific
limitations. Measure and center punch the desired
cable entry locations. Using the center punch .
mark as the center of the holes, drill 3/4-inch
holes with a hole saw. Install conduit, or if con-
duit is not used, install rubber grommets in the
holes to protect the cables. Make power connec-
tions as described in the previous paragraph.

Seal the entry to make the opening as weather-
proof as possible.

2 _2"'
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1. GENERAL

The indoor cabinet may be installed in any
location convenient for servicing where it is not
exposed to the elements of weather.

2. REMOVAL AND REVERSING
OF DOORS

Both front and rear doors are removable by
simply unhooking the arm of the door stop from
the door and pulling down on the upper hinge pin.

If desired, both front and rear doors may be
reversed from right hand opening to left hand
opening as follows:

(1) Remove the door and unbolt the hinge
brackets from the cabinet.

(2) Remount these hinge brackets on the
opposite side of the cabinet.

(3) Turn the door upside down and re-insert

the hinge pins in the brackets.

(4) Remove the latch bar from the rear of
the door lock and re-install it 180° from its
original position.

CAUTION
On the rear door, the blank cover plate
must be removed and re-installed over
the unused (bottom) ventilation opening.
The opening opposite the air duct must
be uncovered to admit air for proper
cooling of the equipment. The unused
opening must be covered to prevent dust
from entering the cabinet.

MOTOROLA INC.

70"’ INDOOR CABINET

MODEL THN6057A

3. REMOVAL OF SIDE PANELS

The sides of the cabinet may be easily re-
moved to aid in the installation or maintenance
of the unit. Proceed as follows:

(1) Using a nut driver tool, remove the
sheet metal screw located in the middle of the
lower edge of the side panel, as viewed from
inside the cabinet.

(2) Insert a large screwdriver between the
lower edge of the side panel and the bright trim
strip on the outside of the cabinet and pry up
slightly to release the friction grips.

(3) Grasp the side panel at the edges with
both hands and lift up several inches to remove
it.

4. REPLACEMENT OF SIDE PANELS

(1) When replacing the side panel, position
it over the frame with the top several inches
above the top of the cabinet.

(2) Slowly slide the side panel down into

position. When the top of the side panel is flush
with the top of the cabinet, the panel is positioned

properly.

(3) The locking screw should be replaced
for security reasons.

5. VENTILATION

The radio equipment is operated without
forced ventilation. The cabinets have vents

Communications Division
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which allow outside air to be drawn in through
an opening in the rear door and expelled through
an opening in the top. The heated air rising in
the cabinet causes a natural draft. Therefore,
it is essential that the two openings in the cabi-
net be kept free of obstructions so the air flow
will not be restricted.

6. EXTERNAL CONNECTIONS
a. Antenna Cable

Six knockouts in three sizes are provided

on the cabinet top for ease of installation. Refer

to Figure 1 for proper hole usage and to Figure
2 for typical installation details. Determine the
type of cable entry required and select the most
convenient knockout if antenna cable entry
through the side of the cabinet is preferred.

(1) Transmission Lines Terminated in

(a) Secure the transmission line
(through the appropriate knockout) directly to
the cabinet top with the nut supplied.

(b) Measure and cut coaxial cable
so that it will reach from the equipment to the
connector in the cabinet top.

(c) Install the connector and adapter
on the end of the cable and connect it to the
transmission line.

RF CONNECTOR ASSEMBLY DETAILS
0.405” 0.D. CABLE

LOgKING NEOPRENE
\ WASHER PIN LOCKWASHER
i i i
m il Il, - CONNECTOR
= 4Ty BODY
METAL
WASHER BUSHING GASKET
Step 1 -- Trim jacket as shown.

Step 2 ~- Slide the locking nut, metal washer,
neoprene washer, and bushing over
the cable. Trim the shield braid and
center conductor as shown,

Step 3 --

Step 4 --

Step 1 --

Step 2 --

Step 3 --

Step 4 --

Step 1 --

Step 2 --

Tin the center conductor and pin.
Heat the pin using a minimum amount

of heat and solder the pin on the center

conductor.

H—=

Slide the connector body into place.
Push in the locking nut and tighten the
assembly using pliers.

0.195” 0.D. CABLE

COUPLING
RING

PLUG
SUB-ASSEMBLY

[ = R

ADAPTER

Trim the jacket and slide the coupling
ring and adapter onto the cable as
shown.

Fold the braid over the jacket as

shown.
H»a/a'

Jpl'_—J's/a'
Slide the adapter under the braid.
Trim the braid and center conductor
as shown.

APPLY
SOLDER

Slide the plug sub-assembly onto the
cable and push in and tighten the adap-
ter coupling ring using pliers. Apply
solder where shown.

0.405” 0.D. CABLE

COUPLING PLUG
RING SUB - ASSEMBLY

Trim the jacket as shown.
E -"-—ms"
—-I l-—3/4"

Trim the shield braid and center con-
ductor as shown. Slide the coupling
ring over the cable.




APPLY SOLDER
Step 3 -- Slide the plug sub-assembly onto the
cable and solder as shown.

(2) Transmission Lines Terminated in

(a) Install the flange type connector
in the cabinet top using the appropriate knockout.

(b) Measure and cut coaxial cable so
that it will reach the connector in the cabinet
top without any sharp bends.

(c) Install the connector and adapter
on the end of the cable and attach it to the flange
type connector.

Line

The transmission line may be termi-
nated adjacent to the cabinet, but must be within
reach of the coaxial cable that connects to the
radio equipment.

(a) Punch out the 7/8-inch knockout
in the cabinet top.

(b) Install the rubber grommet (sup-
plied) in the hole.

{(c) Route the coaxial cable attached

to the equipment through the hole in the grommet.

(d) Install the connector and adapter
on the loose end of the cable and attach it to the
termination on the transmission line.

USE WITH FLEXIBLE
COAXIAL CABLE

USE WITH TRANSMISSION

LINE TERMINATING IN
# UHF TYPE CONNECTOR
o
USE_ WITH TRANSMISSION
LINE TERMINATING IN
FLANGE TYPE CONNECTOR
o

O o

AEPD-{1647-0

CABINET 'rop/

Figure 1.
Cabinet Knockout Detail

TRANSMISSION
LINE

TRANSMISSION
LINE

CABINET TOP

P Z

UHF TERMINATION

£
E =
—
GROMMET E
3
c FLANGE TERMINATION

‘K 0 7
CABINET TOP

FLEXIBLE COAXIAL
CABLE ENTRANCE

AEPS—1685-0

Figure 2.
Indoor Cabinet Antenna Cable Installation

b. AC Power

Stations rated at 200 watts or more rf
power output require a 20-ampere, 120-volt ac
power source. Stations rated at less than 200
watts rf power require a similar 15-ampere
power source. These circuits should be installed
in accordance with local electrical codes.

The primary ac power line may be
installed prior to installation of the cabinet and
terminated near the location chosen for the
station. Connection from the termination to the
station may be through the rear or bottom of the
base station cabinet. The connection can be
made with 1/2-inch conduit, flexible BX cable,
or heavy duty 3-conductor line cord. The recom-
mended wire for conduit or BX is three number
12 TW type wires. A line cord is supplied if
that type of installation is desired and does not
violate local electrical codes.

WARNING
If a three-wire grounded primary ac
power source is not available, the
radio equipment must be grounded

separately to prevent electrical shock
hazardsand provide lightning protection.

(2)  Power Connection

(Refer to Indoor Cabinet Dimensional
Detail.)

Two knockouts are provided on the rear
panel of the cabinet base for rear entrance of




power and control lines. When facing the rear
of the cabinet, the left hand knockout is intended
for the entrance of ac power. The knockouts
are in line with holes in the junction box so that
1/2-inch thinwall tubing or rigid conduit may be
installed through the base and directly to the
junction box if desired. Punch out the knockout
and install the conduit, or if conduit is not used,
install a 7/8-inch rubber grommet in the hole to
protect the cable. Make power connections as
shown in the Power and Control Line Connection
Detail or inside the junction box cover.

The green wire shown is an earth ground

to reduce shock hazard. Itis not connected to

TOP VIEW

the ac supply, but it may be an extra wire in the
cable, conduit, or raceway that houses the cur-
rent carrying wires from the main service. It
may also be connected to the conduit or raceway
itself as this is connected to earth ground at the
main service entrance.

It the station is located in a room with
a utility trough in the floor, the station may be
installed over the trough and the power and con-
trol leads brought up through the bottom of the
cabinet into the junction box. Do not punch out
the knockouts for such an installation.

FRONT VIEW

(VIEW WITH TOP OFF OF CABINET)
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'MODEL TABLE

FREQUENCY

MODEL RANGE APPLICA TION

TTE1133AA |450-460 MHz

TTE1134AA |460-470 MH, | Standard

TTE1313AA | 450460 Mz | itb Optional

TTE1314AA | 460-470 Mz Tr'ansrn1tter
Shield

1. DESCRIPTION

The exciter-transmitter is a completely
solid~-state unit. It provides a phase-modulated,
crystal-controlled rf output in the 450 to 470 MHz
range with a nominal power output of 12 watts.
The Transmitter Block Diagram (Figure 1) shows
the stage-by-stage signal flow and operating
frequencies.

r?a_—l

I N

e !
F3

! [

| [

[ |
¢

TR T

| [

| 1

. 2n0 o
= AMPLIFIER
0102

1
CHANNEL
ELEMENT

fo MODULATOR

| 15T LIMITER
o AM;‘LSrIER Qio3

fo

EXCITER-TRANSMITTER

2. CIRCUIT DESCRIPTION

a, lstAudio Amplifier, Clipper, and 2nd Audio/
IDC Stage

The audio input from the line transformer or
microphone amplifier enters a pre-emphasis
network before being coupled to the audio ampli-
fiers. The output from lst audio amplifier Q181
is fed through a coupling capacitor to the clipper,
iwhere audio peaks in excess of a specific level
are removed from the signal. The output of the
clipper passes through a '"splatter filter" before
being applied to the 2nd Audio Amplifier and IDC
Circuit {Q182).

157 WIDE-BAND
DoUBLER | AMPLIFIER
0105 0106

TRIPLER
Q104

15T AUDIO 2N0 AUCIO
AUBIO AMPLIFIER CLIPPER AMPLIFIER
(NPUT arsl 810CcQie2

NOTES:
fo = DSCILLATOR FREQUENCY.
fe= CARRIER FREQUENCY (450-470 MHz)

te

for 35

POWER 26
Sto DOUBLER

FINAL POWER HARMONIC

. ” 3 o .| varacTor HARMONIC fe fe oUTPUT
P“asng;vm 2o D?:zoz& 2 AmPLIFIER |21 TRIPLER e FILTER AMPLIFIER| FILTER

Q604 j0604,605,606 CREG3 2604 v

DEPD- 21439-4

Figure 1.
Transmitter Block Diagram
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The clipper/{ilter limits the slope (steepness)
of the audio signals which pass through it, as
illustrated in Figure 2. The ''shaped' audio signal
is amplified by emitter-follower Q182 whose output
is adjusted by ''instantaneous deviation control'
(IDC) potentiometer R119, The IDC control, the
clipper stage, the pre-emphasis and de-emphasis
circuits, and the two audio amplifiers comprisea
""deviation limiting circuit'.

AUDIO AUDIO CLIPPER
LEVEL INPUT OUTPUT

DEV. LIM.
CIRCUIT OUTPUT

LOwW,
BELOW CLIPPING

NORMAL.
SLIGHT CLIPPING

HIGH,
CLIPPED TO
TRAPEZOIDAL FORM

VERY HIGH,
CLIPPED TO
SQUARE WAVE

883
S

=T

Figure 2,
Deviation Limiting Circuit Waveforms

b. Oscillator (Channel Element)

The plug-in channel element consists of a
transistorized oscillator circuit and a crystal.
The crystal is unheated and the oscillator circuit
is compensated for frequency stability over the
entire temperature range. For multi-frequency
operation, additional channel elements are used.
A variable "warp'' capacitor is mounted in the
base of each channel element, and is accessible
through a hole in the exciter circuit board, Each
oscillator operates on a specific frequency in the
12,5 to 13,055 MHz range.

¢c. First RF Amplifier

First Amplifier Stage Q101 provides a constant
load for the oscillator and amplifies the channel
element output to the proper rf level for the mod-
ulator. The series-resonantnetworkin the emitter
circuit of this amplifier offers negligible impedance
over the range of crystal frequencies from 12.5
to 13, 055 MHaz.

d. Modulator

The audio output of the deviationlimiting circuit
is applied to the modulator which phase-modulates

the output of the 1stamplifier. The tuning elements
of the modulator tank circuitsarevaractors (CR101,
CR102 and CR104), The capacitance of these
special back-biased diodesisa function of the po-
tential across them. The audio signal applied to
the varactors changes the potential at an audio

rate and consequently varies the capacitance in
the modulator tank circuit. This changes thephase
angle of the rf signal, producing modulation,

e. Multipliers and Amplifiers

From the modulator, the rf signalisamplified
(R102), limited (Q103), and applied to Q104 where
its frequency is tripled. It is then appliedto Q105
where the rf frequency is doubled, and then
amplified by wide-band amplifier Q106, Allof the
rf circuitry up to this point is contained on
the exciter board. All stages are conventional
common-emitter circuits, with the exception of
the 2nd amplifier (Q102) which is a field effect
transistor (FET). The rf output of the exciter
board is at a frequency of 75 to 78. 33 MHz, with
a nominal power output of 400 milliwatts, This rf
output (from Q106) is applied as the input signal
to the doubler-driver circuit board.

f. Doubler-Driver Board

The doubler-driver board contains three
stages: Power Doubler Q601, Pre-Driver Q602
and Driver Q603. The input rf signalisapplied
to the Power Doubler where it is amplified and
doubled in frequency. The signal is then ampli-

fied inthe pre-driver and driver stages to produce

an rf signal of sufficient power to drive the final
amplifier. The pre-driver and driver stagesare
protected by the driver current limiter in the

main power supply.

g. Final Amplifier Board

The final rf amplifier is comprised of three
power transistors (Q604, Q605 and Q606) connected
inparallel. The outputis L.C coupled throughC107
and 1625 to the varactor tripler stage. The final .
amplifier transistors are also protected by the
final current limiter located in the main power .

supply. -

h. Varactor Tripler

The varactor tripler multiplies the signal to
the desired carrier frequency inthe 450-470 MHz
range. The circuitry associated withthe tripler
and the varactor diode (CR603) is contained in
the varactor housing. The output of the varactor
tripler is thenpassed througha bandpass harmonic
filter (Z601).

Nominal rf power output at this




point is 12 watts, This signal is applied via a
short length of coaxial cable to the power ampli-
fier.

3. TROUBLESHOOTING

a. Alignment

Many transmitter troubles are due toincorrect
alignment (tune-up and loading). Transmitter
alignment therefore becomes a logical part of
transmitter troubleshooting, A complete trans-
mitter alignment is also a necessary final step
after transmitter repairs have been completed

to assure that the transmitter is again being
correctly loaded at the output frequencies,

In the course of troubleshooting the trans-
mitter, it maybenecessarytodisturb alignment
adjustments. Itis importantthat the transmitter
be completely tuned after suchprocedures. Peak
tuning of individual stages is not adequate, The
entire procedure must be followed to obtain
correct alignment of the transmitter.

b. Fault Location

A general procedure for localizing faults is
given in "flow chart' form in the Transmitter
Troubleshooting Chart,

(Page 4 is blank) 3
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TRANSMITTER TROUBLESHOOTING CHART

PRELIMINARY STEPS:
1, CONNECT RF OUTPUT TO WATTMETER.
2. CONNECT PORTABLE TEST SET TO POWER AMPLIFIER LOW POWER QUTPUT
3., TURN POWER TO STATION ON.
4, TURN HIGH VOLTAGE SWITCH ON POWER AMPLIFIER TO ON,
5. KEY TRANSMITTER.

NO POWER OUTPUT

CHECK P.A. NODB++ CHECK P.A, FUSE CHECK P.A.
NO METER 7 . O.K, METER READINGS (IN P.A., POWER SUPPLY} METER READINGS
(P.A. CURRENT
READING

NO CHANGE LOW "METER 7"
IN "METER 6" LOW "METER 6" (P.A. CURRENT)
(GRID DRIVE) FUSE FUSE (GRID DRIVE)
WHEN KEYED BAD GOOD

1 i ) v

- r — CHECK P.A,
CHECK CHECK P,A. < 0.K. I CHECK POWER OUTPUT CHECK FOR SHORT CHECK P.A. HIGH CHECK EXCITER TUNING;
KEYING TUNING OF EXCITER-TRANSMITTER IN B++ CIRCUIT. VOLTAGE SWITCH METER READINGS CHECK P. A,
TRANSIST OR l NOTE ! | NOTE 2 TUBE
— e —— — | S .

Ql
NO POWER

QUTPUT O.K. SWITCH O.K. KEY:

O.K. O.K. LOwW
NO POWER

3 . . CHECK FOR SHORT y 1

. 3 AND J.
CHECK FOR ANTENNA CHECK FOR OPEN IN POWER OUTPUT CIRCUITS

ClECK CABLES CHEC
IN SCREEN GRID AND CHECK EXCITER | POWER AMPLIFIER
OPEN IN RELAY CONTROL GRID B++ CIRCUIT

SCREEN CIRCUITS — -l
CIRCUIT
O.K. A
- A _—— ‘_lt

NO — —_— LOW POWEK -r————
y READINGS | CHECK METER READINGS  { ALL LOW ol OUTPUT EXCITER-TRANSMITTER,

] OF EXCITER-TRANSMITTER Y | CHECK TUNING l CIRCUITS

CHECK FOR NOTE 2 |
OPEN IN — e - Y 4 I —
PLATE
CIRCUIT

LOW "MTR, 6" (DRIVER AND

— —
I j 7" (FINAL AMP, CURRENT) READINGS

CHECK FILTERED A+ DETERMINE AREA
OF LOW READINGS.

- CHECK EQPT. &

| . ] ] | o VOLTAGES
LHECK DRIVER AND " O.K.
| FINAL LIMITER VOLTAGES {
—— —
- — —

LOW
CIIECK CIIAN (JHLLK PWR.

ELEM, KEYING l SUPPLY DEPS -1242-A NO1 5:

FUNCTIONS
—_——

1
|
I
I

=

L — — l_ — I_ —_— 1. TURN OFF THE POWER AMPLIFIER
ok UNKEY XMIR & CHECK | AND CONNECT A WATTMETER TO
. TIIE EXCITER-TRANSMITTER OUTPUT.

I VOLTAGES 2 Q o} o) ES' TO
1 . CONNECT A PORTABLE TEST SET
I CHECK CHAN I

p— — c—] EXCITER-TRANSMITTER.
ELEM. & LOW

| MODULATOR I

J— e
r CTIECK PRE-DRIVER, —l
DRIVER AND FINAL
AMPL. FOR SHORTS J

EXCITER-TRANSMITTER

(Page 6 is blank)










8.8VDC 8.8 VDC AUDIO 12.3vDC AUDIO CHASSIS
REG. OUYTPUT INPUT GND
FILTERED

OL~-CEPS-T40-C

Transmitter Audio Board TLNS8956A

REVISIONS

REF,

SYMBOL CHANGE

c12s, FROM 21D82187B18,

131 1500 pF TO
21D84226B63, 1500 pF

Ccl1z7 FROM 21D82187B11,
1500 pF TO
21D84226B63, 1500 pF

Cc126 FROM 21K868935, 3 pF|
TOQ 21D83406D65, 5 pF

C130 FROM 21D82133G40,
3.9 pF TO
21D82204B26, 2.2 pF

C132 REMOVED
21C82372C04, .05 uF

R114 REMOVED 65129235,
1.2k

R112 FROM 65129806, 330
TO 65129804, 2.2k

R122 FROM 65127801, 470
TO 65129804, 2.2k

R135 FROM 65127687, 6.8k
TO 65127804, 4.7k

R115 FROM 65129753, 100;
1/4 W TO 65185B67,
100; 1/8 W

R116 REMOVED 65129236,
15k

RT101 |REMOVED 6B82696B0
10k

CR101, |FROM 48D82190H08,

102, 104 [MV1662 TO

48D82190H17, SMV489

CIRCUIT WAS AS
SHOWN BELOW:

PHONO To
TERMINATION METER 4
3
WHT-BRN

R13 SRIO?T
S PETN ‘_B:mm" :
o MY

% 1o | e
s

YEL-BLU

Fa

YEL-BRN £3

YEL-RED

F2

__YEL-BLK

Fit

OSCILLATOR
GROUND
8.8VDC ‘
ZFERNOEMR TRANSISTOR DETAILS OL- DEPS - 3620-C
“TK};T;'EI' sgj:ég@ggg (GND) .'° g2 g: © NSTPEI:NS CONNECT WITH EXCITER AUDIO BOARD.
Qloz Q101,103 Qi06
2104,Q105
Exciter RF Board TLE6392A-4

FOR MODELS TLE6392A-1 & 2

AND TLN8956A WITH NO SUFFIX,

REFER TO CIRCUIT BOARD DETAIL

PEPS-714,

EPS-3628-A

EXCITER-TRANSMITTER

Exciter RF Board TLE 6392A &
Transmitter Audio Board TLN8956A
Circuit Board Details

Motorola No. PEPS-3621-H
6/5/74-NPC



HILIINSNVH1-H3110X3

REVISIONS

PEPS-714-F

BOARD AND REF.
SUFFIX NO. SYMBOL CHANGE LOCATION
T1EE392ZA Q104 WAS 48R869322 TRIPLER
TYPE M9322
RI23 WAS 65129708; 1.2K
R125 WAS 65129806; 330
R126 WAS 65124B57; 3.3
TLEG392A-1
T1E6392A-2 R135 ADDED; 65128687 T101
6. 8K SECONDARY
TLEG3Y2A-3 PRINTED CIRCUIT REFER TO
PLNEYSEA- ] BOARD PLATING PEPS-3621
RIEVISED.

FOR MODELS TLE6392A -3 AND TLN8956A
SUFFIX -1 OR LATER, REFER TO CIR-
CUIT BOARD DETAIL PEPS-3621,

EPS-3627-A

Exciter RF Board TLE6392A &
Transmitter Audio Board TLN8956A
Circuit Board Details

Motorola No. PEPS-714-H
6/5/74-NPC
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METER
2

WHT-RED

CR4

GROUND

BLK

FILTERED
A+

BRN-RED

RF
METER OUTPUT

WHT-ORG

GRN

MIC
AUDIO

ORG

“PL. TONE
INPUT

PHONO
TERMINATION

METER
1

WHT-BRN

F3
osc
ADJUST

YELBLU  , f4 seLECT

TELBRN . ¢35 seLECT

YEL-BLK Fi SELECT
i YEL-RED F2 SELECT
osc
ADJUST BLK- BRN OSCILLATOR GROUND
NOTE:
BRN-BLU NS 1.PINS CONNECT WITH
OL-DEFS-T12-A EXCITER AUDIO BOARD

TRANSISTOR DETAILS

8.8VDC
FROM DRAIN/® O\GATE 560 8 ¢
ZENER 23 e
SOURCE\Q Q/CASE (GND) 3

Q02 Q104,Q103,2404,Q105 Q{06

Exciter RF Board TLE6392A

8.8VDC 8.8VDC AUDIO 12.3vDC AUDIO CHASSIS

REG. ouTPUT INPUT GND
FILTERED

OL- CEPS-710-C

Transmitter Audio Board TLN8956A

TRANSISTOR DETAIL















CHANNEL
ELEMENT
DETAIL

0.28VRF

EXCITER RF BOARD)

o
4.8VRF

()

[2.avRF]

EXCITER-TRANSMITTER

1
s}
2 3
OSCILLATOR © 0 IST AMPLIFIER MODUL ATOR 2ND AMPLIFIER LIMITER TRIPLER DOUBLER
(BOT TOM QI04 RI05
VIEW] 7L Qo2 0103 RI23 .
M9322 M9aT1 M3 [k Q105 NOTES:
5 » 15v o126 541 Y sy 15K Cais mM9322
‘FREQ‘ el sk i oY g e Ié -o.6v 1. UNLESS OTHERWISE STATED: RESISTOR VALUES ARE IN
Fi uqm——l—k'—k—’»m(ps o) 0.85V, 1.3V P oo Tiga)| 30 OHMS (K = 1000). CAPACITOR VALUES ARE IN PICOFARADS.
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L i<
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It , L ik 100 L = 3. COMPONENT REFERENCES WITHIN RECTANGLES ARE MARKED
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2ND AMPLIFIER

REVISIONS 63PK1057A02-1,
CHASSIS AND | REF. REFER TO
SUFFIX _NO. |SYMBOL CHANGE LOCATION |circulT_BOARD
TLE6392A Q104 WAS TYPE M9322 EXCITER RF |EXCITER BD,
R123 WAS 1.2K; #5%; 1/4 W |IBOARD PEPS-714
R125 WAS 330; #5%; 1/4 W
R126 WAS 3.3, #5%; 1/4 W
TLE6392A-1 EXCITER BD.
TTEILI70AA CONTAINED Q602 AND PEPS-1319
TTELL33AA TLE6t412A TRANS- METER 7
TTEL134AA MITTER CHASSIS KIT |CIRCUITS
WHICH INC LUDED
1V80701833 DOUB LER-
DRIVER CIRCUIT BD.
TTEIL70AA-1 CHANGED TO PEPS-2593
TTEI133AA-1 TLEb6512A TRANS-
TTELI34AA-1 MITTER CHASSIS KIT
AND TIN4220A
DOUBLER-DRIVER
CIRCUIT BOARD
TLE6392A-2 R135 ADDED TI10t EXCITER BD,
SECONDARY PEPS-714
TLEG392A-3 REVISED PRINTED EXCITER BD.,
TIN8956A-1 CIRCUIT BOARD PLPS-3621-C
PLATING
TLE6392A-4 CIRCUIT WAS AS 2ND AMPL. EXCITER BD.
SHOWN BELOW: PEPS-3621-D

woa
c130 54y
AcRi0s
131
0015 SRt -
= UF $2.2K
c133
RUS
:_I_:Oﬂ’ 100
RI16
156
Rut 7 RTIO
22K T ok
Ri18
100K
= Jenss
Toss
UF
RUI
=l
oK
TLE6392A-5 Q1lob FROM 48R869552, W.P AMPL. NONE
M9552
TO 48R869591,
M9591

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLE6412A Transmitter Chassis Kit

PL-370-B

TLE6312A Tra

smitter Chassi

Kit P1,-660-B

TLE6392A Exciter Board

PL-368-G

C107

C108, 109
Cl10

C606, 613
621, 640 thru
655

Cé614, 622
C638

CR601, 602
CR603

Jz1
J40

J41

L6l1
L625
L626
Lé627
L628

P6

R608
R610
R618

19C83221D01
19C83444C04
19€83444C02
21K861219

21C82372C05
23K865137

48C82139G01
48R 869558

9C857358
9B82323G01

9C83663C01

24K832590

24C84095A01
24A83450C01
24A83002H01
24A 83003H01

65124B06
65129149
65128685

CAPACITOR, fixed: pF; +5%;
500 V; unl. stated

var: 2,93-13,5; 850 V peak
var: 1.3-5.2; 1100 V peak
var: 1,74-6,57; 750 V peak
feed-thru type; 1000 +100-0%;
coded RED

0.2 uF +80-20%; 25 V
4.7 uF £20%; 25 V

SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)
germanium

silicon; varactor; type M9558

CONNECTOR, receptacle:
female; 12-contact
female; min; coaxial

female; min; coaxial

COIL, RF:

choke; 1. .3 uH

2 turns
2 turns -
1/2 turn
1/2 turn

CONNECTOR, plug:

c/o: 14C82337A09 BODY:
24-contact type

29C82335A02 TERMINAL,
contact: male (specify quantity)
29C82336A02 TERMINAL,
contact: female (specify)
15D83934A01 SHELL

RESISTOR, fixed: £10%; 1/4 W;

unl. stated
220K +5%
470K £5%
22K :

5601

cl07

C108, 109
Cl10

C606, 613
621, 640 thru
655.

Cél4, 622
C638

CRE01, 602
CR603

J21
J40

J41

L625
1.626
627
1.628

Pb

R608
R610
Rbl18
R619

19C83221D01
19C83444C04
19C83444C02
21K861219

21C82372C05
23K865137

48C82139G01
48R 869558

9C83478E01
9B82323G01

9C83663C01

24C84095A01
24A83450C01
24A83002H01
24A83003HO01

65124B06
65129149
65128685
17C82586H01

40B83204B01

COIL, RF:

CAPACITOR, fixed: pF; £5%;
500 V; unl. stated

var: 2. 93-13,5; 850 V peak
var: 1.3-5.2: 1100 V peak
var: 1,74-6.57; 750 V peak
feed-thru type; 1000 +100-0%;
coded RED

0.2 uF +80-20%; 25 V
4.7 uF +20%; 25 V

SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)

ge rmanium

silicon; varactor; type M9558

CONNECTOR, receptacle:
female; 12-contact
female; min; coaxial

female; min; coaxial

2 turns
2 turns
1/2 turn
1/2 turn

CONNECTOR, plug:

includes: 14C82337A09 BODY:
24-contact type: 29C82335A01
TERMINAL, contact male;
29C82336A01 TERMINAL,
contact fermale; 29C82335A02
TERMINAL, contact: male
(specify quantity); 29C82336A02
TERMINAL, contact: female
(specify); 15D83934A01 SHELL

RESISTOR, fixed: 1/4 W
unl. stated

220K £5%

470K 5%

22K %107,

0.2; £5%; 5 W

SWITCH, slide:
dpdt

NON-REFERENCED ITEMS

64B83007HO01 COVER
15B84006A03 COVER, exciter:includes legend
Harmonic Filter PL-371-0
TFE6003A FILTER, RF: 450-460 MHz
orTFE6004A FILTER, RF:. 460-470 MHz
Channel Element PL-658-0
L ] TLNI1190A Transmitter control

Cl16, 117,
118, 119
clz20

Ccl21, 123
cl2z, 124,
133, 136, 137,
149, 155, 156,
157

Ci2s5, 127,
131

Cl26

C128, 134,
138, 140, 141,
142, 144, 147,
150, 159
Cl129, 148
C130

C135

C139

Cl43

C145

Cl46

Cl51, 153
C152, 158
Cl54

C160

CR101, 102,
104
CR103, 105,
106

L101, 102

L1116, 119
L1117, 121
118
L120

P40

Q1l01, 105
Q102
Q103
Q104
Q106

R101
R102
R103, 121
R104
R105,
R106,
132
R107, 108,
111

R109
R110
R112, 122
R113
R115

124,

R117
R118
R119
R120
R123
R125
R126, 133
R127
R128
R129, 134
R130
R131
R135

21D82428B25

21D82187B17
21D82610C20
21C82372C04

21D84426B63

21D83406D65
21D82428B59

21K868935
21D82204B26
8C82095G04
21D82610C47
21D82133G74
21D82610C14
21D82610C44
215114535
21D82187B18
21K855809
21K864518

48D82190H 17

48C82139G01

24D83377HO1

24C82835G04
24C82835G03
24C82835G20
24B83977B01

28B82331G01

48R 869322
48R 869411
48R869311
48R 869390
48R869591

6S129662
65127805
65129231
65129775
65127801
65129753

65128689

65128904
65129189
65129804
65124 B04
6S185B67

65129667
65124A97
18D82238D15
65129230
65129681
65129818
65124B55
65129862
65129819
65127807
65129432
65129754

65127804

CAPACITOR, fixed:
. 002 uF +20%; 500 v

820 pF *10%; 500 v
82 pF £5%. 200 v; NP0
.05 uF +80-20%; 25 v

1500 pF 4%9%; 500 v

5 pF 45%; 500 v; NPO
.01 uF +8Gi-20%; 200 v

3 pF 20.25 pF; 2000 v; NPO
2.2 pF 0. 1 pF; 500 v; NPO
. 068 uF £i0%; 200 v

57 pF #5%: 100 v; N220

24 pF +5%; 500 v; N150

30 pF #5%: 200 v; N150

100 pF £5%.; 100 v; N220

15 pF 5% 500 v; N150

1500 pF £1:0%; 100 v

33 pF +5%: 250 v; N150

1 pF £10%; 500 v
SEMICONDIUC TOR DEVICE,
(SECE NOTE)

silicon; varicap; type SMV489

diode:

germaniurm

COIL, RF:

coded RED:; incl, 76 B83377HO01
CORE, tuming

choke; 1.5 uH

choke; 2,6 uH

choke; 9.3 uH

incl. ferrite body

CONNECTOR, plug:
male; coaxial; min; "'cinch' type

TRANSISTOR: (SEE NOTE)
N-P-N; type M9322
field-effect; type M9411
P-N-P; type M9311

N-P-N; type M9390

N-P-N; typre M9591; does not
incl, 26B83379H01 HEAT SINK

RESISTOR,. fixed:
unl. stated

180

15K

3. 3K

330

470

100

*10%; 1/4 w;

2.2K

18K

1 meg 5%
2,2K 45%
180K +5%
100; 1/8 w

22K *5%
100K #5%
var: 10K
12K

«.5K £5%
820 +5%
2.7 £59
150

3.9K +5%
33K

820

33

T101

T102

T103

T116

24D83377H02

24D83377HO05

24D83377H03

24C83380H01

TRANSFORMER, RF:

coded BRN; incl, 76B83382H01
CORE, tuning
coded ORG; incl.
CORE, tuning
coded YEL; incl, 76B83382H02
CORE, tuning (2 cores req'd)
bifilar winding

76B83382H03

NON-REFERENCED ITEMS

1V80737A35

26A84000A01

SHIELD, coil: used with L101,
L1102, T101, Ti02, T103
SHIELD, coil: used with T116

TLN8956A Transmitter Audio Board

PL-369-0

Ccl181
Cc182
C183
Cl184
C185
C186
C187
Cc188
C189

CR181

CR182, 183 -

L181

Q181, 182

R181
R182
R183, 189
R184
R185
R186
R187
R188
R190
R191
R192, 194
R193

21C82372C01
23D82601A25
23D83214C02
8D82905G03
21D82187B17
23D83214C07
8D83293B02
21K863298
21KB863396

48D82256C56
48C82392B03

25D82113H02

48R869570

652037

65127802
65129620
65128687
65128689
65128688
65129432
65129860
65129887
65129982
65131526
65129668

CAPACITOR, fixed:
0.1 uF +80-20%; 25 v
100 uF +150-10%; 20 v
15 uF £20%; 25 v

. 047 uF £10%; 50 v
820 pF £10%; 500 v

22 uF £20%; 15 v

0.22 uF #10%; 50 v
5000 pF 1%; 500 v
4000 pF 1%; 500 v

SEMICONDUC TOR DEVICE,
diode: (SEE NOTE)

silicon; zener type

silicon

REACTOR:
a-f choke; 1000 mH

TRANSISTOR: (SEE NOTE)
N-P-N; type M9570

RESISTOR, fixed:
stated

+10%; 1/4 w

unl,
56
1K
560
6. 8K
2.2K
2. 7K
820
56
12K +5%
5.6K £5%
18K 5%
10K £5%

4.7K




TI1N4220A Doubler Driver Board

PL-659-0

C1i0l, 104,
105, 106
cl102, 103
C601

C602
C603, 610,
617

C604, 611,
618

C605, 612,
619

C607, 620
C608
C609
Col5
c623
C624
Cb616

L601

L602
L603, 607,
613

1604, 608,
614

L605, 609,
610, 615
L606, 612

Q601

Q602, 603

R601, 611
R602

R603
R604, 605,
606

R607

R609

R612

R613

T601

T 602

T603

19C83491E04

19C83491E05
21K865444

21D82610C45
21D82880E19

23K865137
21K 832501
21C82450B06
21D82355B07
21R 132265
21D82355B11
21K82989E33

21K 840365
21D82610C22

24C84154A01
24K890687
24C84153A01
24K 832590
24C84152A01

24K 800484

48R 869247

48R 869316

65129755
65127802
65129233
6S124B55

656326
65131594
65129754
686373

24C84151A01

24C84149A01

24C84150A01

CAPACITOR, fixed: pF; £5%;
500 V; unl. stated
var: 2.2-21.9; 500 V ac

var: 1-9
130 +3%
40; 100 V; NPO
500 £10%

4.7 uF £20%; 25 V
.01 uF +60-40%; 250 V

0.75 £10%

30; N330

47; NPO

30; NPO

15 £2,5%; NPO
24; NPO

20; NPO

COIL, RF:
4-1/4 turns
choke; 1.02 uH
2-1/4 turns

choke; 1.3 uH
1-1/4 turns
choke; 0.31 uH

TRANSISTOR: (SEE NOTE)
N-P-N; type M9247; does not
incl. 14A83211B0} INSULATOR
mtg

N-P-N; type M9316; does not
incl. 14A83211B01 INSULATOR
mtg

RESISTOR, fixed: £10%; 1/4 W;

unl. stated

10

1K

47

2.7 5%
100; 1/2 W
27

33

150; 1/2 W

TRANSFORMER, RF:
pri: 4-1/2 turns
sec: 4-1/2 turns (windings

spaced apart)
(bifilar winding);
pri; coded RED
sec: coded GRN
(bifilar winding)

1V80701 B33 Doubler-Driver Board (P/O TLE6412A) PL-678+0

C1o0l,

104

105, 106

cloz,
C601
cé602
C603,
617
Co04d,
SR
605,
ola
Co07,
Co08
C609
C615
C6l6,
Cé623

1.601
L602
1.603,
613
L604,
614
L605,

103

607

608

609

610, 615

L606,

Q601,

Q603

R601,
R602
R603
R 604,
R607
Ré6l12
R613

T601

T602

T603

612

602

611

605

19C83491E04

19C83491E05
21K859941

21D82610C45
21K82880E19

23K8651 37
21K832501
21C82450B06
21K852185
21D83406D06
21D82355B11

21K8403€5
21K82989E 33

24C84154A01
24K890687
24C84153A01
24K832590
24C84152A01

24K800484

48R869217

18R869316

65129755
65127802
65129233
65124B55
65129753
65129754
65129862

24C84151A01

24C84149A01

24C84150A01

CAPACITOR, fixed: pF; +5%;
500 V; unl, stated
var: 2,2-21.9; 500 V ac

var: 1-9

130

40; 100 V; NPO
500 £107%

4.7 uF £20%; 25 V
.0l uF +60-10%,; 250 V

0,75 £10%:

36; NPO

39 N220

30; NPO

24; NPO

15 +£2.5%; NPO

COIL, RF:
4-1/4 turns

choke; 1,02 uH
2-1/4 turns

choke; 1.3 uH
1-1/4 turns
choke; 0, 31 uH

TRANSISTOR (SEE NOTE)
N-P-N;type M9247; does not
incl. 14A83211B01 INSULATOR
mtg.

N-P-N; type M9316; does not
incl, 14A83211B01 INSULATOR
mtg.,

RESISTOR, fixed: £10%; 1/4 W;
unl, stated

10

1K

47

2.7 £5%

100

33

150

TRANSFORMER; RF:
pri: 4-1/2 turns
sec: 4-1/2 turns (windings

spaced apart)
{bifilar winding);
pri: coded RED
sec: coded GRN
(bifilar winding)

1V80701B35 Power Amplifier (P/O TLE6512A)

PL.-676-0

C625 thru 630
C631 thru 633
C634 thru 636
C637
C639

L616
1617 thru 619
1,620 thru 622

L623
L6241

Q604 thru 606

Ré614
R615 thru 617

21D82355B26
21D82204B03
21K848525

21D82880E19
21C82372C05

24V 80900A 86
24B83656E01
24B83656E02

24C82000E26
24C82000E25

48R 869316

6S124B67
655621

CAPACITOR fixed: pF;
500 V; unl, stated

10 £0, 25 pF; NPO

6 0,5 pF: NPO

16 +5%; NPO

500 +10%

0.2 uF +80-20%; 25 V

COll, RE;

choke; 1. 02 ull; sleeved;
code BRN, V10

1 turn

2 turns

choke; sleeved; coded ORG
choke; sleeved; coded BLU

TRANSISTOR, N-P-N:

(SEE NOTE)

type M9316; does not incl,
14A83211B01 INSULATOR mtg,

RESISTOR, fixed:
8,2 +5%; 1/4 W

10 £10%; 1/2 W

NOTE:

Replacement transistors must be ordered by
Motorola part number only for optimum performance.

PARTS LIST CONTINUED
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"IDC'’ ADJUSTMENT

1 INTRODUCTION 5. DEVIATION CONSIDERATIONS

Accuracy of test equipment is of prime importance to any user of radio communications equip- The foregoing procedures will insure that the transmitter will comply with FCC requirements for
. . f s . . i dimum deviatic
ment; but of equal importance is a knowledge of the characteristics of the measuring equipment under maximum deviation.

various conditions.

The importance of the correct deviation setting cannot be overemphasized. Cpilimum system

The Motorola S1327A Service Monitor provides a highly accurate means of measuring frequency performance demands accurate deviation setting, both from the standpoint that overdeviation will
(=] . -

. . . . P . 1 vitl 1e U ) i i 4 C Ce s tem .

deviation directly from the rf output of the transmitter. The peak-reading deviation meter used in interfere with the user on the adjacent channel, and underdeviation may reduce system range

this unit has the high sensitivity necessary for measuring the low deviation of split-channel transmit-

ters.

2. PROCEDURE WITH PEAK-READING DEVIATION MONITOR

a. Test Equipment Required

(1) Motorola S1327A Service Monitor.
(2) Motorola Transistorized AC Voltmeter (or equivalent).
(3) Motorola Model TEK-1A Transistorized Tone Generator.

b, Setting Up Test Equipment

Set up the test equipment as instructed in the test equipment instruction manual for deviation
measurement.

c. Measurement and Setting of Transmitter Deviation

(1) Key the transmitter with no audio input and check ""Private-Line' tone deviation ("Private- !
Line' models only). The tone deviation reading should be 0.5 to 1 kHz.

(2) Apply a 1-volt, 1000-Hz input signal to terminals 2 and 3 on the top terminal strip (TB1) at
the rear of the junction box.

(3) With this input signal level, adjust the IDC control (R119) on the transmitter to provide a ;
deviation reading of +5 kHz on the deviation meter.

(4) Reduce the 1000-Hz input signal to obtain a deviation reading of 3.3 kHz on the meter. The
1000-Hz signal level necessary to obtain the 3.3 kHz 2/3 deviation should be 0. 165 (+ 070) volt for
optimum performance. A higher reading could indicate a weak audio stage.

3. EMERGENCY MEASUREMENT OF DEVIATION

If an audio oscillator is not available, a loud sustained whistle of approximately 1000 cycles can
be used for a rough measurement of deviation. If this rough check indicates the need for resetting f
deviation, do so only under controlled conditions, using a 1000-Hz tone as previously indicated.

4. OTHER MEANS FOR MEASUREMENT OF DEVIATION

Another accurate means of measuring transmitter deviation is to use the Motorola S1325A Digital
Frequency and Deviation Meter and the Motorola S1058A or S1059A Test Set (with deviation meter)
for measuring deviation. These units, properly used, permit the accurate measurement and setting
of transmitter deviation from a peak-reading meter, which is unaffected by waveform. With these
devices, the transmitter deviation can be measured accurately even with voice modulation.

IDC Adjustment Procedure
Motorola No. EPS-1745-B

6/5/74-NPC
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TRANSMITTER PRE-ALIGNMENT NOTES

A. EXCERPTS FROM FCC REGULATIONS

FCC Regulations state that:

1,

[83]

Radio transmitters may be tuned or adjusted only by persons holding a 1st or 2nd class commer-
cial radiotelephone operator'slicense or by personnel workingunder their immediate supervision.
The rf power output of a radio transmitter shall be no more than that required for satisfactory
technical operation considering the area to be covered and the local conditions.

Frequency and deviation of a transmitter must be checked before it is placed in service and re-

checked once each year thereafter,

B. TEST EQUIPMENT REQUIRED

Built-in metering lacilities or Motorola Model S1056A-9A Portable Test Set with a Motorola Model

TKN6025A Adapter Cable [ lable on separate order). A0-50 microamperemeter with20, 000 ohmss
equivalent seri i
Motorola Model

Motorola Model ' :
with 100-watt element {or
Digital Frequency Meter 513244 or Digital Frequency and Deviation Meter S1325A.

r be used if a test set is not available.

aning Teool Kit,
sad Resistor {or equivalent) and Model 43 Bird "Thruline' Wattmeter

uivalent),

€. HOW TO SET UP THE S1056A-9A PORTABLE TEST SET

Set function selcctor switch to XMTR position,

Place the oscillator and meter reversing switch in the OFF position,

Connect the 20-pin meter cable plug to the test set; connect the adapter cable to the cable coming
from the test set; connect the other end of the adapter cable to the transmitter metering socket.
When the test set is not being used, disconnect the 20-pin metering cable to conserve internal

battery life. The plug on the cable acts as an on-off switch completing the battery circuit.

D. HOW TO KEY THE TRANSMITTER

Connect the load resistor and "Thruline' wattmeter to the exciter-transmitter output.
Key the transmitter with the microphone push-to-talk switch or the KEY XMTR switch on the test
set,

CAUTION
Do not key the transmitter for more than a few seconds at a time until it
is properly tuned. Current is excessive in untuned stages and may cause
damage. Turn on the transmitter forbriefpericdswhile reading the meter
and making the adjustments.,

E. FREQUENCY CAICULATIONS

xtal freq. in MHZ_% fo = i &——————— carrier freq. in MHz
36

F. “IDC”’ CONTROL SETTING

(Transmitter Deviation)

Refer to the separate IDC Adjustment Procedure for setting of the IDC control.

G.

PRE-ALIGNMENT STATION SWITCH POSITION CHART

CHASSIS

CONTROL POSITION

RF Power Amplifier

HIGH VOLTAGE SWITCH |Off

SCREEN VOLTAGE Fully Counterclockwise

PLATE TUNING SCREW Fully Clockwise

GRID TUNING KNOB Fully Counterclockwise

H. TRANSMITTER ALIGNMENT PROCEDURE

NOTE

(a) This tuning procedure must be followed exactly whenever tuning is re-
quired. When the power amplifier tube is replaced, set stationswitchto
positions as given in the Pre-Alignment Station Switch Position Chart
and follow steps 25 through 37 only.

(b) Before making any adjustments on the P,A,, loosen the two
screws on the plate tuning knob retaining clip and the set screw
on the collar of the grid tuning adjustment.

TEST SET
SWITCH
STEP| ADJUSTMENT | POSITION STAGE AND TUNING PROCEDURE
1 PA High Voltage None Turn power amplifier high voltage switch off. Output cable
Switch from exciter-transmitter mustbe connected to wattmeter and
and exciter load, nottopower amplifier. Reclamp the tube per Step 7in the
METER 7 switch Power Amplifier Tube Removal Procedure. (Refer to Ser-
vice Aids in the Power Amplifier Section.) Place the METER|
7 switch on the exciter in the FINAL position if exciter
is equipped with this switch. ’
2 C109, C108&, None Using blade end of tuning tool A, turn C108 and C109 counter-
Cc102, C106 clockwise to stop. Use screwdriver end of tuning tool B; turn
C102 and C106 counterclockwise to stop.
3 T101, LI10O1, None Use hex end of tuning tool B, Slugs should be set at lower end
L.102, T102 ("'printed circuit board end') of coil form.

4 T103 Primary None Use hex end of tuning tool B, Lower tuning slug should be set
at lower end of coilformnear printed circuit board.

5 T103 Secondary None Use hex end of tuning tool A, Upper tuning slug should be set
at upper end of coil form near top of can.

6 --- None OSCILLATOR - FCC regulations require a periodic frequency
check. If the check is due at this time, follow the IDC
Adjustment Procedure; OTHERWISE NO ADJUSTMENT
SHOULD BE MADE,

7 -—- None Select lowest operating frequehcy.

8 T101, L101 1 FIRST AMPLIFIER OUTPUT - MODULATOR -

Use hex end of tuning tool. Tune T101, L101, T101l in that
order for maximum reading., Only a small meter indication
(approximately .5 ua) will be observed when tuning T101.
Choose first peak for tuning (slug nearest printed circuit
board).

9 L.102 1 2ND AMPLIFIERINPUT - Use hex end of tuning tool, Tune
for minimum reading. Choose first dip (slug nearest printed
circuit board).

10 T102 2 TRIPLER OUTPUT - Use hex end of tuning tool, Tune for
maximum reading. Slug should be approximately in center
of coil form.

11 T103 Primary 2 DOUBLER OUTPUT - Use hex end of tuning tool. Tune for

minimum reading. Choose first dip (slug nearest printed
circuit board).

C105
DRIVER OUTPUT
clo3 clo7
POWER DOUBLER Cc1i04 C106 FINAL AMPL,
OUTPUT DRIVER OUTPUT OUTPUT

RIVER INPUT

Cclo8

C102 " VARACTOR IDLER

POWER DOUBLER

OUTPUT \\

Cl01

C109
VARACTOR TRIPLER
OUTPUT PRL

POWER DOUBLER
INPUT \ c1io
103 p VARACTOR TRIPLER
& OUTPUT SEC.
DOUBLER OUTPUT o ,
\g& e METERMNG
N o SOCKET
e ;
ADJUST MENT = METER 7 SWITCH
"WARP"
T102 ADJUSTMENTS

TRIPLER OUTPUT

T 101 L101 1102 F3
1ST A MPL., MODULATOR 2ND AMPL. Fa
OUTPUT INPUT ¥l
AEPS-904-A
Figure 1.

Exciter- Transmitter Alignment Detail

GRID TUNING
GRID INPUT LOCKING GRID TUNING
CONNECTOR SCREW KNOB

L

QUITPUT COUPLING
1L.OOP ADJUSTMENT

PLATE TUNING
RETAINING CLIP

AEPS-1247-A

EXCITER-TRANSMITTER
OQUTPUT CABLE

HIGH
VOLTAGE AM.

SWITCH ME
SOCKET

Figure 2.
Power Amplifier Alignment Detail

H. TRANSMITTER ALIGNMENT PROCEDURE (CONT’'D)
TESTSET
SWITCH
STEP| ADJUSTMENT | POSITION STAGE AND TUNING PROCEDURE

28 Screen Voltage PA Turn the screen voltage control clockwise until PA meter

reads 25 ua,

29 Grid Tuning Wattmeter Alternately tune the Grid Tuning Knob, the Plate Tuning
Knob, Plate Screw, and the Output Coupling Loop, in that order, for a
Tuning Screw, maximum reading., Repeat until power output does not in-
Output Coupling crease with retuning.

Loop
30 Screen Voltage PA B+ CAUTION: The PA power input mustbe maintained within safe

limits at all times. Refer to "PRECAUTIONS CONCERNING
DC POWER INFUT FOR 90-WATT PA!'" before adjusting the
screen voltage for proper power input,
Note the plate voltage (B+ meter). Increase or decrease the
screen voltage until (PA Meter reading) x 10, 000 = Table 1
value of I .

p

31 Screen Voltage PA B+ 1f the plate voltage has changed from that noted in Step 30,

repeat Step 30 using the new value of plate voltage.

32 Repeat Steps 29, 30 and 31,

33 Ccllo, C109, 6 on PA Tune C110, C109, C108 and C107 in that order on the
Cc108, C107 exciter-transmitter for maximum reading.

34 clo7 PA Replace metering cable in exciter-transmitter metering
(METER 7 | socket. Turn C107 such that PA meter READING DE-
switch in CREASES 3 ua from the initial reading. If after reducing
FINAL) current 3 ua, current is still greater than 40 ua, reduce to

40 ua,

35 T103 3 Use hex end of tuning tool. Tune primary and secondary

slugs for maximum reading.

36 C1l06 PA If exciter has a METER 7 switch, place in DRIVER position.
(METER 7 If meter reads above 15 ua, turn Cl06 counterclockwise
switch in for a 15 ua reading.

DRIVER)

37 Grid Tuning Wattmeter Adjust grid tuning knob for maximum power output.
Knob

38

Carefully tighten the plate tuning knob retaining clip

screws and the set screw on the grid tuning adjustment collar
of P.A. DO NOT apply excessive force to the screws. C54
and C74 alignment is complete.

EXCITER-TRANSMITTER

Transmitter Alignment Procedure

Motorola No. EPS-1156-G
(Sheet 1 of 2)
6/5/74-NPC
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H. TRANSMITTER ALIGNMENT PROCEDURE (CONT'D)

#180 WATT DC POWER INPUT
(For 90-Watt Models)

TABLE 1.
POWER INPUT

120 WATT DC POWER INPUT
(For 60-Watt Models)

TEST SET
SWITCH
STEP ADJUSTMENT | POSITION STAGE AND TUNING PROCEDURE

12 T103 Secondary 3 DOUBLER OQUTPUT - Use hex end of tuning tool A,
Tune for maximum reading. Choose first peak (slug
farthest from printed circuit board).

13 T103 Primary 3 DOUBLER QUTPUT - Use hex end of tuning tool. Tune for
maximum reading,

14 Cc103, Clul 5 POWER DOUBLER CUTPUT & INPUT - Use screwdriver end
of tuning tool. Tune C 103 and C101 in that order, for maxi
muum reading,

15 Cc1lo3, C102 5 POWER DOUBLER CQUTPUT ~ Use screwdriver end ¢ tun-
ing tool, Tune C1l03 and Cl04 (turning C102 clock in
thatorder for amaximum reading, Repeak C103 and Ci0Z in
that order for maximum reading.

16 C105, C106 6 DRIVER OUTPUT - Use screwdriver end of tuning tool.
Tune C105 and C106 in that order for maximum reading.
(Turning C106 clockwise,) If at any time while tuning, a
meter reading drops abruptly, due to the current limiter
protection circuits, it may be necessary to rekey the trans-
mitter while varying the tuning control,

17 cl04 6 DRIVER INPUT - Use screwdriver end of tuning tool. Tune
104 for a minimum reading without being an abrupt dip.

18 C107 PA TINAL AMPLIFIER OUTPUT - Use screwdriver end of tun-
ing tool. Tune for minimum reading without being an
abrupt dip.

19 C109 Wattimeter VARACTOR TRIPLER OUTPUT PRIMARY - Using tuning
tool A, turn C109 clockwise for maximum reading.

20 clio Wattmeter VARACTOR TRIPLER OUTPUT SECONDARY - Tune for
maximuimmn reading.

21 C104, C105, Wattmeter Tune C104, C105, C106 and C107 in that order for maximum

C106, C107 reading.
22 C109 Wattmeter Tune for maximum reading.
23 C108 Wattmeter VARAC TOR IDLER - Rotate C108 fully clockwise and return
‘ counterclockwise for a maximum reading.

24 --- - Remove metering plug from exciter-transmitter metering
socket, and plug it into the power amplifier metering socket.
Connect exciter-transmitter output cable to the power ampli-
fier grid. (See Figure 2.) Connect wattmeter to the power
amplifier output. Use a 5-1/2" cable to connect the watt-
meter to the power amplifier.

25 PA Grid 6 on PA Tune the PA grid tuning knob for maximum reading with high

Tuning Knob voltage switch OFF.
26 Plate Tuning Wattmeter Turn the high voltage switch to the "'on' position and turnthe
Screw plate tuning screw for a maximum reading.
27 Output Coupl- Wattmeter CAUTION: DO NOT INSERT METAL SCREWDRIVER INTO
ing Loop OUTPUT COUPLING LOOP HOLE. Insert the longer screw-
driver end of tuning tool C into the plate cavity and adjust the
output coupling loop for a maximum reading.

Transmitter Alignment Procedure

Motorola No. EPS-1156-G
(Sheet 2 of 2)
6/5/74-NPC
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ALIGNMENT CONTINUED ON REVERSE SIDE

PLATE CURRENT PLATE CURRENT
PLATE VOLTAGE (PA Meter 7 x PILATE VOLTAGE (PA Meter 7 x
(B+ Meter) 10, 000) 10, 000)
600 V 300 mA 440 V 272 mA
625 288 mA 460V 261 mA
650 V 277 mA 480V 250 mA
675V 267 mA 500V 240 mA
700 V 257 mA 520V 230 mA
725 V 250 mA 540 V 222 mA
775V 232 mA
800V 225 mA PRECAUTIONS CONCERNING DC POWER INPUT
825V 218 mA FOR 90-WATT PA
350 V 212 mA (Refer to STEP 30 in this alignment procedure)
2;3 x Egg rmng Proper setting of PA power input depends on the
expected line voltage variation in your area. If
your line voltage, whether nominal, low or high,
is relatively constant, set power input to 180 watte
If your line voltage is known to change for extend-
ed periods, set the power input to 180 watts at the
highest expected line voltage. If, at the time of
tune-up, the line voltage is less than the expected
maximum, reduce the power input 4 watts per line
volt below the expected maximum.
1. FINAL METER READINGS
1. Each time a transmitter is aligned or tested, final meter readings should be made and entered

in a logbook.

I~

All readings given in the tables below are minimum except FINAL AMPLIFIER CURRENT,

DRIVER CURRENT and PA CURRENT which are maximum. DO NOT exceed the value given
for the PA current. Multiply the microampere scale reading by 1/10 to obtain actual FINAL
AMPLIFIER COLLECTOR current and DRIVER CURRENT in amperes. Multiply the micro-
ampere scale reading by 10 to obtain PA current in milliamperes.

3. Readings 1, 2, 3, 5, and 6 in the exciter-transmitter chart are purely relative and do not give
actual current or voltage measurement.

EXCITER- TRANSMITTER FINAL METER READINGS
(Test Set cable inserted into J21 on Exciter- Transmitter)

CIRCUIT Modulator Power Final Amp. Driver
METERED 1st Amp. Tripler | Doubler | Doubler Driver Current Current
SWITCH 1 2 3 5 6 7 7
POSITION
METER

1€ 2 20 10 15 40 15
READING ° 0

POWER AMPLIFIER FINAL METER READINGS
(Test Setcable inserted into J22 on Power Amplifier)

CIRCUIT Grid PA
METERED Drive Current
SWITCH 6 } 7
POSITION

METE,R 13 30
READING

J. OSCILLATOR FREQUENCY ADJUSTMENT

1. TEMPERATURE COMPENSATED OSCILLATOR FREQUENCY

The channel element oscillatcr is pre-adjusted at the factory to operate within #0, 0002% of the
assigned channel frequency from -30°C (-22°F) to +60°C (140°F). The reference point is 25°C (77°F)
at which the transmitter oscillator frequency is set exactly on the assigned channel frequency. AT
TEMPERATURES OTHER THAN 25°C THE OSCILLATOR WILL NOT OPERATE EXACTLY ON THE
ASSIGNED FREQUENCY. The Chiannel Element Oscillator Temperature Correction Curve (Figure 3)
gives the frequency offset required for a given channel element at a given temperature,

For example, if the temperature of the channel element is +40°C, an oscillator with a ""C'' chan-
nel element should be warped down 0.6 parts per million (ppm) or 280 Hz from the assigned center
frequency; at +10°C it should be warped up 0.3 ppm or 140 Hz from the assigned frequency. The let-
ter of the channel element is stamped on the edge of the housing. The amount of correction required
at a given temperature is express=d both in ppm and in Hz (at 460 MHz) on the correction curve. This
correction in Hz can be used for any carrier frequency in the 450-470 MHz range. A correction of
280 Hz is expressed in MHz as 250 x 0.000001 = 0. 000280 MHz. Thus, if the curve shows that the
oscillator should be warped down ), 6 ppm and the assigned frequency is 465,025 MHz, the oscillator
should operate at 465, 02500 MIz ess 0.000279 MHz or 465.02472 MHz. THE OSCILLATOR MUST
BE SET ON THE FREQUENCY SFECIFIED BY THE CORREC TION CURVE FOR A GIVEN TEMPER-
ATURE IN ORDER TC BE WITHI? FCC FREQUENCY SPECIFICATIONS OVER THE ENTIRE TEM-
PERATURE RANGE,

NOTE
The best accuracy io setting frequency is obtained with channel element
temperature near 25 °C, In any case the frequency should not be adjusted
if the temperature of the channel element is not between +10°C (50°F) and
+40°C (104°F).

The channel element temperature can be determined by measuring with a
surface-type thermometer placed on the rear shield next to the channel
element. A sufficiemt time must be allowed for the module temperature
to stabilize aftcr the station cabinet doors are opened. Stabilization of
the channel element temperature (as indicated by the thermometer read-
ing remaining constat) will usually take place in 15-30 minutes or less
depending on the particular installation. The temper ..ure to use with
Figure 3 will be the channel element temperature plus 1°C (or 2°F).

2. CHANNEL ELEMENT OSCILLATOR FREQUENCY ADJUSTMENT

NOTE
DO NOT ADJUST CHANNEL ELEMENT UNTIL PROPER FRE-

QUENCY HAS BEEN DETERMINED ASDESCRIBED IN THE
PRECEDING PARAGRAPHS.

a., Connect the heterodyne OUTPUT to the Model S1075B INPUT, using the short coaxial cable pro-
vided.

b. Set the heterodyne selector switch to the 405-475 MHz range.

c. Set the frequency meter selector switch to either the 100 Hz or the 10 Hz pesition. With 10 Hz
resolution, the first digit of the frequency readout will not appear on the display,

d. Attach the antenna provided with the frequency meter to the appropriate 405-475 MHz input on
the heterodyne unit, depending on the rf output of the transmitter under test.

e. Read the frequency indication displayed on the digital readout. In multi-frequency models,
make certain that the frequernicy selector switch is in the desired position.

P

f.  Adjust the appropriate channel element frequency warp adjustment {sce Frgure 1) until the Digital

Meter reads the proper frequency as determined in the preceding explar

wation of the temperature

compensated oscillator frequency.
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TRANSMITTER SHIELD

MODEL TLNB888B

AEPS-5194-0

Front View of Transmitter With
Shield Kit Installed
1. DESCRIPTION 2. TRANSMITTER ALIGNMENT
The front and rear shield covers can be re-
moved to gain access to the transmitter for
alignment., The power and rf cables can be left
connected normally during alignment.

This kit provides additional shielding for the
transmitter, and helps tominimize intermodulation
effects between stations operating in close prox-
imity to each other.

TRANSMITTER SHIELD

M OTOR OLA ] NO- Communications Division

SCHAUMBURG, ILLINOIS 60172

ENGINEERING PUBLICATIONS 1301 E. ALGONQUIN ROAD
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN8888B Transmitter Shield Kit

IMPORTANT

USE ONLY THE FOLLOWING MOTOROLA
PART NUMBERS WHEN ORDERING
REPLACEMENT PARTS

PL-1241-A

C1 thru 25,
27 thru 46
Cz26

J1

J2
I3

L1
L4
L8
L12 thru 23
L2
L3
L5
L6
L7
L9
L1o
L1l

Pl

21K821474

21K861219

1V80783A26

9C83478E01
9C82323G01

24A890687
24A890687
24A890687
24A890687
24K858989
24K858989
24K858989
24K858989
24K858989
24K858989
24K858989
24K858989

1V80783A27

1V80783A31

CAPACITOR, fixed:

470 pF #20%; 500 V; coded
YEL-VIO-BRN

1000 pF +100-0%; 500 V

CONNECTOR, receptacle:
includes: 14C83783A03 BODY;
24-contact type; 29C82336A01
TERMINAL, contact; female
29C82335A01 TERMINAL,
contact; male

female; 12-contact

female; coaxial; miniature type

COQIL, RF: choke;
2 uH

2 uH

2 uH

2 uH
0.176 uH
0,176 uH
0.176 uH
0.176 uH
0.176 uH
0.176 uH
0.176 uH
0.176 uH

CONNECTOR, plug:
includes: 14C82337A09 BODY;
24-contact type; 29C82335A01
TERMINAL, contact; male
29C82336A01 TERMINAL,
contact; female

LINE, RF transmission:
includes reference part P3 and
30B859004 CABLE, RF;
coaxial; type RG-188/U; 6"
length req'd; 115134371
TUBING, heat-shrinkable;
3/4'" length req'd

NON-REFERENCED ITEMS

1v80718B75 HOUSING ASSEMBLY: includes
reference parts J3, P3, wl

15D84651C01 COVER, bottom

15B83190D01 PLATE, inner shield (for
doubler, driver and power
amplifier stages)

15C84649C01 COVER, rear

15C84648C01 COVER, front

1v80719B31 FILTER ASSEMBLY; includes
filtering components, connec-
tors, cables and 37K103664
GROMMET

15C83094HO1 COVER, filter

'Y
b 12
[Cat BLU - WHT c1 L1 - C24 BLU ~ WHT r =
l ORG ORG T :[: o A1
a2 = kiadnad c2 L L2 cas ORS_ _ORe_
LT~ e 1 od . T T =570
a3 L c26
l T~ BLK —f> A3
82 > ce L L4 $
N2 c27 Lte,
1 RED —WHT cs L5 :]:
83 >} e e Ce8 RED - WHT |~as
| RED — YEL ce | L€ :I: c29 RED - YEL
I GRN RN ™ ‘rvl C1
——— — c7 L? j: GRN
c2 > e e €30 — SR l
I o ""'T T == — T+ cC2
c3 ce L L8 :1: c31 T - |
o ™~ c3
TRAu(sPr;l)TTER P = BRN—RED c9 L Lo :]: c32 BRN- RED I T0
03 >l YEL — GRN c10 :[: Lo :]: ¢33 1?] GRN =T PWE‘RJSUPPLY
I S ~—— v YEL - GRN lobs
1 | BRN - BLU Cit \[: L1 I c34 1 ™
| f[: BRN-BLU Lot
€2 | YEL— BLK c12 Liz c3s YEL - BLK |
bt loe2
- YEL - RED c13 :I: L13 :]:
€3 > :E e c3e YEL - RED toE3
F1 ot BLK—BRN c14 Lis :[: c37 BLK-BRN i
T~ | Fi1
r2 ol YEL - BRN c15 L1s L c38 |
+ LY =
I S YEL —BRN 2
- YEL - BLU c16 L6 !
F3 < Py L €39 YEL— BLU
o1 [ RED c17 I L7 L ce0 o
aaagW
—_ I T~ RED '= G ‘_l
NOTES : Jz,
1. CAPACITOR C26 IS 1000 pF. BLY ~ WHT o
ALL OTHER CAPACITORS ARE 470pF. e
2. CHOKES L2,3,5,6,7,9,10,11,12, ARE O.176uH. YEL - GRN |
ALL OTHER CHOKES ARE 2uH. GRN [ °
= | 19
T,
-,,Z-l RED ‘<7
o WHT-B cis L8 —I<
[_' ‘| RN ~r o G4t WHT- BRN 1 FROM
e 1 | METERING
< WHT — RED c19 :I: Lig :[: H
) caz - xiv
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Schematic Diagram
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MODEL TABLE

MODEL SERIES l APPLICATION
TLE1060A Extended Local Control
Stations, Remote Control
Stations, Repeaters
TLE1240A Local Control Stations

1. DESCRIPTION

- This unit is an rf power amplifier for the
450 MHz to 470 MHz band, employing a vacuum
tube with an integral cavity-type tuned circuit,
This unit supplies final power amplification for
the 60-watt and 90-watt station transmitters.
It is fully temperature-compensated and capable
of continuous-duty operation,

The power amplifier includes a self-contained
power supply for plate, screen, and control grid
bias voltages. RF power outputs of either 60 or
90 watts are obtained by using the appropriate
plate voltage provided (+500 or +700 volts),
Filament voltage is provided by the main station
power supply.

The rf output of the amplifier is fed through
a harmonic filter to the antenna relay which is
mounted on the rear of the power amplifier chassis.

2. CIRCUIT DESCRIPTION

(Refer to Power Amplifier Schematic Diagram,

—

a. AmElifier

The input 450 MHz signal to this amplifieris
applied through the RF DRIVE coaxial connector
(J32) protruding from the side of the amplifier
cavity. Approximately 12 watts of rf power is
applied to the amplifier grid through a tuned
cavity which is tuned to resonance by adjusting
. the GRID TUNING knob extending from the right-

hand end of the amplifier.

MOTOROLA INC.

POWER AMPLIFIER

MODEL TLE1060A
TLE1240A

Tuning of the plate cavity is accomplished by
turning the PLATE TUNING control, a slotted,
threaded cap in the wall of the cavity, The
amplified rf power in the plate circuit of the
power amplifier is coupled from the plate cavity
via the output coupling loop to harmonic filter
Z1, Z1 attenuates all frequencies above the
450 MHz to 470 MHz band; at the same time, it
passesthedesired signal to the contacts of antenna
relay K1 and through connector J34 to the antenna.

b. Power Supply

The self-contained power supply inthe power
amplifier contains a plate supply, a 'keyed"
screen supply, and a grid bias supply.

(1) Plate Supply

The plate supply uses the high-voltage
secondary winding of power transformer Tl in a
full-wave bridge rectifier circuitwitha capacitor-
input LC filter. The dc output voltage of this
circuit is applied through rf choke L5 to the
""plate line' inside the plate cavity.

(a) In 90-watt rf stations, the full
high-voltage secondary winding of Tl (portion
between red leads) is used. In these models, the
output voltage of the plate supply is approximately
700 volts.

(b) In 60-watt rf stations, only the
portion of the high-voltage secondary winding
between the blue leads is in use, developing a
lower plate voltage for the power amplifier.
In these models, the output voltage of the plate
supply is approximately 500 volts,

Communications Division

ENGINEERING PUBLICATIONS

6/5/74-NPC

1301 E. ALGONQUIN ROAD

SCHAUMBURG, ILLINOIS 60172

68P81000E64-T

TLE1060A POWER AMPLIFIER
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(2) Keyed Screen Supply Circuit

As long as keying transistor Q1 is turned
on (saturated), the low-voltage secondary winding
of power transformer Tl anddiodes CR1 and CR2
provide pulsed driving power to the primary of
transformer T2 (grounds the center tap on the T2
primary). Whenever the transmitteris keyed, Q1
is turned on by a positive voltage (approximately
12 volts) at pin B3 of connector P7. With both
ends of the T2 secondary connected throughdiodes
to the gate lead of SCR1, positive pulses are sup-
plied at a rate of 120 Hz to the SCR gate, Conduction
of the SCR completes the d¢ pathfor the full-wave
screen supply, and thisdevelops a positive voltage
of approximately 390 v across capacitor C2. The
voltage across C2 is divided across screenvoltage
potentiometer R6 and resistor R7. The voltage on
the tap of R6 is applied through R8 and rf choke L4
to the screen of power amplifier V1, Resistor R3
is shorted out in 60-watt stations to provide the
proper screen voltage,

When the transmitter is unkeyed, a
zero-voltsignalat P7-B3 keeps Q1 cut off causing
an open circuit between the center tap of the T2
primaryand ground..Withthe center tap unground-
ed, no current canflow in the primary of T2 due
to the presence of blocking diodes CR1 and CR2
(on either alternation, one of the two diodes is
reverse-biased, preventing current flow). With
no primary current in T2, there is no voltage
induced in its secondary, and the sourceof gate
pulses for SCR1 is lost, SCR1 is therefore
non-conductive, cutting off the screen voltage to
power amplifier V1,

(3) Grid Bias Supply_
The voltage across one half of the
low-voltage secondary winding of Tl is rectified
by diode CR9 and filtered by C3 and R9 producing
approximately 25 volts of negative bias for the
control grid of V1, This fixed bias is applied
through rf choke L2 to the control grid of V1,

In addition to fixed bias, the power
amplifier also develops its own "excitation" (grid-
leak) bias across resistor R10. Thisoccurs when
the rf grid voltage exceeds the fixed bias voltage
causing the control grid to become positive and
draw grid current.

Approximately 45 volts of grid bias (total)
is developed across R10 with a normal full rf
drive of approximately 12 watts present at input
connector J32 (notethat R10 also serves as a bleeder
resistor across the fixed bias supply).

Rl5isametering resistor for measuring
the grid bias voltage at pin 6 of metering socket
J22. C4 and C7 are bypass capacitorstoprevent
any stray rf voltage on the grid lead from being
coupled back through the power supply.

3. TROUBLESHOOTING

(Refer to the Transmitter Troubleshooting
Chartinthe EXCITER/TRANSMITTER section
of this manual,)

If the troubleshooting sequence indicates that
the fault is in the final (power amplifier) stage of
the transmitter, proceed to check, service, and
repair (as needed) the power amplifier,

4. ALIGNMENT PROCEDURE

The power amplifier alignment instructions
are included in the Transmitter Alignment Proce-
dure in the EXCITER-TRANSMITTER section of
this manual, Thealignmenttoolused for the power
amplifier is the long end of tuning tool C (detail
shown with alignment procedure).

5. SERVICE AIDS

The following items are provided to aid in
servicing the power amplifier:

a, Tube removal procedure including two
illustrations (Detail A and Detail B).

b. Frontandrearillustrations showing locations
of component parts including alignment adjust-
ments,

c. Exploded view and parts list for cavity
assembly,

d. A rectifier and control circuit board detail
showing locations of all component parts and
conductive paths on the board.

e. Power amplifier schematic diagram.,

POWER AMPLIFIER TUBE REMOVAL

WARNING
Before proceeding, turn off power ON-

OFF switch at lower left-hand side of
the power amplifier chassis and OFF-
VOLUME switch on the control panel
of local control stations.

If the power amplifier cavity is hot,
proceed with caution,
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RESFYE::ng MPOATROTRz;‘-A DESCRIPTION RESFYEAF:SSSE MPOATROTRS‘;"A DESCRIPTION

PARTS LIST

TLE6292B Power Amplifier

TLE6492B Power Amplifier - - -

TLE6492A Power Amplifier gl_;(i\]zf} SORI;;?ER’ contral

TLE6292A Power Amplifier PL-374-C T2 25C83023H01 | pri: RED, RLU w/WHT center
CAPACITOR, fixed: tap; sec: GRN, ORG w/BRN

Cl §C84195A01 3 sect; c/o: center tap

ClA 2 uF +20-10%; 1200 v

C1B 0.6 uF +10%; 1200 v ELECTRON TUBE:

CiD 5.4 uF +20-10%; 1200 v V1 65C83999G01L 11 cont base

NOTE FUSEHOLDER:
"C' denotes common connec- X1 9C82083C01 extractor post type
tion.

G2 23D83093G06 | 40 uF +150-10%; 450 v FILTER, RE Jow-pass

c3 23D82304R28 75 uF +100-10%, 250 v Z1 1VB0781A75 "harmonic {filter'; field rcpair

C4 thru9 (replaceable as an assembly and/or adjustment n?t recom-
only): order 1V80781A71 mended (replace entire unit
CAPACITOR ASSEMBLY only’

clo (for reference only; inherent
capacitance in grid circuit) . . -

el 21C84636A01 | 6000 pF £1000 pF: 500 v NON-REFERENCED ITEMS

Cl2 tuning capacitance; c/o the
following items: 1V80783A56 3i8121227 TERMINAL BOARD: wafer
PLATE TUNING SCREW ASSY type; 6 soldering terminals
(adjustable), 36A83984G01 (5 i}IS}llat(fd and 1 mtg)

SLUG, metallic: (stationary; 64A851940 PLATE, capacitor mty; (for C2)
mounts on plate line) 64A 10844 PLATE, capacitor mtg: ins,

C13 {for replacement, order - {for C3)
1VB0784A17 CAPACITOR & 1\7801/02878 PLATE LINE & CAVITY ASSY,
CLAME ASSY) (TLE6Z92A & incl. ref part Cl2, Cl4, L5and

Cla 21K868902 1000 pF 20%; 3000 v TLE6492A) the following: 26 B83909G01

HEATSINK, 58D83985G01
FUSE, cartridge: 1-1/4" x CAVITY, plate tuning,
172 14B83906G01 INSULATOR,
£ 65R52293 5250 v plate line mtg, 1V80783A57
PLATE LINE & CLAMP ASSY,
CONNEC TOR, receptacle: 4B82345A11 WASHER, insulat-
gz 9C82201E01 | female; 12 cont ing: shoulder type (3 req'd]

J32 female; coaxial; (for reference 43]3624.13;\0,1 PLUNGER™
only; field-replacement not (metallic); friction stop for
recommended) plate tuning screw,

J33 female; coaxial; (for reference 41A83-877I€01 SPRING, com-
only; field-replacement not Ergssmn}wr plunger),
recommended) 7B83900G01 BRACKET, plunger]

retainer, 55A879705 CATCH,
REACTOR: draw-pull: {(secures TUBE

L1 25C83962A01 m: SOCKET & GRID LINE ASSY in

L1A 3.5 H; res 48 ohms *10% place; 2 catches req'd,

L1B 1.5 H res 80 ohms £10% 36A83984G02 KNOB, plate-line

orlV30706B73 PLATE LINL &« CAVITY
COIL, RF: choke; (TLE6292B &| ASS'Y, incl. refl part C12,
L2, 4,5 24C82542F08 7039 uH TLE6492B) Cl4, L5 and the following;
L3 24C84346A01 6 turns 1V80706 B72 PLATE LINE
CLAMP ASS'Y (secures
tube socket & grid line ass'y
CONNEC TOR, plug: in place; 2 catches req'd)

PT /6. 14C82337A03 BODY, 7B83900G0L BRACKET,
29C82335A01 TERMINAL, cont; plunger retainer, 41A83877E01
male (specify gty), 279C82336A01 SPRING, plunger compression
TERMINAL, cont: female 43B84213A01 "PLUNGER"
(specify qty) 15C83934A07 (metallic); friction stop for
COVER plate tuning screw, 4B82345A11

WASHER, shoulder: insulating
RESISTOR, variable: {3 req'd), 14B83906G01 IN-

R6 18C82782H01 | 5K £10%; 25 w; does not incl, SULATOR, plate linc mtg
14B83143HO1 INS, mtg, and (NOTE: This item may be
36B83764G01 KNOB, control replaced, but carefulalign-

ment of the asscembly is req'd.)
RESISTOR, fixed: 55A83990G01 STRIKE, draw-pull:‘Z reg'd
R7 17K 804758 _—L‘—_éK £10%; 25 w (companion piece to draw-pull
catch)
SWITCH, toggle: 1v80701B81 GRID DRIVE CABLE ASSY
sl 40B858304 EPT_ 1VE0781A68 TUBE SOCKET & GRID LINE
ASSY: incl, the following
TRANSFORMER, power: 117 v; replaceable parts and sub-
40 Haz- assemblies:

T1 25D84124A01 | priv BLK, BLK; res 0.873 Rel Part Cl1l, 24B83967G01
ohm #20% sec No. 1: RED, GRID COUPLING LOOP,

RED w/RED-YEL center tap 1V80784A17 CAPACITOR &
(680 volts, no ioad); incl, CLAMP ASSEMBLY,
intermediate BLU laps (500 volts LVBO7BIAT3 GRID TUNING
no load); total res 25,72 ohms SCREW ASSEMBLY

£20% sec No. 2: BLU, BLU; 1V80781A74 GRID CAVITY &
(res not stated}; sec No, 3: GRN, NUT ASSEMBLY

GRN w/GRN-BLK center tap:

res 7.2 ohms *20% .

REFERENCE MOTOROLA
SYMsoL PART NO.

DESCRIPTION

1V80701B79

1V80704 B44

37B83910G0] "PLUNGER"
(nylon); friction stop for grid
tuning screw, 41B83901G01
SPRING, plunger compressor
36B82632H07 KNOB, control
(grid tuning), 47B83989G01
GRID LINE, 1V80781A71
CAPACITORS & BRACKET
ASSEMBLY: incl, C4 thru C9

NOTE
Do not attempt to replace any
parts of 1V80781A68 TUBE
SOCKET & GRID LINE ASS'Y
or 1V80702B78 and 1V80706B73
PLATE LINE & CAVITY ASS'Y
unless they appear in the above
listing. Instead, order a new
replacement assembly.

PANEL ASS'Y (riveted) used
with TLE6292A and TLE6292B
PANEL ASS'Y (riveted) used
with TLE6492A and TLE6492B

TLNEBO4A Antcnna Relay PL-375-C
SEMICONDUC TOR DEVICE,
: diode: (SEE NOTE)
CR10; 48C82466H01 silicon
b
i RELAY, armature: coaxial;
Kl ¢ 80DR3796C03 13,5 vdc; 1 form "C'; incl,
attached coaxial conneccting
; leads
1
CONNECTOR, receptacle:
coaxial;
J34 9C82442 E05 female; uhf type; does not incl.
15A483599 SHIELD
) CONNEC TOR, plug: coaxial;
P30 , 28B82133G02 male; min. (''Cinch" type)
P33 ! 28K 852527 male; type "N
NOTES:
I. ﬁ:{eplacement diodes and transistors must be ordered by

Motorola part number only for optimum performance,

II, Do not attempt to replace any parts of the TUBE SOCKET
& GRID LINE ASSEMBLY and/or the PLATE LINE &
CAVITY ASSEMBLY unless the parts appear in the listing
for these assemblies, If the part to be replaced is not
listed, order the entire assembly.
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN8824A Control Board

PL-373-0

CR1, 2, 9
CR3, 4, 5, 6
CRT, 8

R10
R11, 12, 13
R1l4
R15
R16

SCR1

48C82466 HO4
48C83024HO01
48C82466H01

48R869574
or48R869300

652089
17D83027H02
656326
655621
656291
685576
656430
655781
17K847359
65488186
17D83027H01

48R869349

SEMICONDUC TOR DEVICE,
diode: (SEE NOTE])

silicon

silicon

silicon

TRANSISTOR: (SEE NOTE)
N-P-N, type M9574
N~P-N; type M9300
RESISTOR, fixed: *10%; 1/2 w
unl. stated

1, 8K

500 £5%; 5 w

100

10

560

4. 7K; 1w

10K; 1 w

120K; 2 w

2 ¥2%; 1w

2.7 meg *5%

0.75 #5%; 5w

SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)])

—

controlled type

NOTE:

Replacement diodes and transistors must be ordered by
Motorola part number only for optimum performance.

10




PARTS LIST

EPS-1426-B
MOTOROLA
CODE PART NO. DESCRIPTION
1 26B83909GO1 | HEAT SINK
2 14B83906G01 ] INSULATOR
3 4B82345A11 SHOULDER WASHER
4 PLATE LINE
5 42B83270H01 | COLLET SPRING
6 42B83986G01 | PLATE LINE CLAMP
7 36A83984G02 | PLATE TUNING KNOB
8 RF CHOKE (L5)
9 29B83988G01 | FEED THRU TERMINAL
10 43B84213A01 | ALUMINUM PLUNGER
11 7B83900G01 TUNING BRACKET
12 37A83173H01{ "TEFLON" INSULATOR
13 3B83908G01 PLATE TUNING SCREW
14 DISC CAPACITOR (C14)
15 37C82633B09 | RUBBER GROMMET
16 15B83992G01 | FEED-THRU COVER
17 554879705 DRAW-PULL CATCH
18 32A83384H01| HOUSING SHIM
19 x4 A84401A01 | SPECIAL WASHER
20 %14A84400A01] COUPLING LOOP INSULATOR
21 2A83383H01 [ NUT
22 +%24B83996G01| OUTPUT COUPLING LOOP
23 SPRING WASHER
24 HARMONIC FILTER
#47C83028H01
25 #+14A83191H01] INSULATOR SPACER
%26 3A83907G01 PLUG SCREW
27 58D83985G01 | PLATE CAVITY
28 TUBE (V1)
29 SCREEN BYPASS CAPACITOR
(€1
30 TUBE SOCKET (XV1)
31 42D83995G01 | SOCKET MOUNTING RING
32 55A83990G01 | STRIKE
33 RF CHOKE (L4)
34 RF CHOKE (L2)
35 RF CHOKE (L3)
36 1V80781A71 CAPACITORS AND MTG ASSY
37 47B83989G01 | GRID LINE
38 { 21D82785H16 | CAPACITOR AND BRACKET
42A82765C03 | (Cc-13)
39 24B83987G01 | GRID COUPLING LOOP
40 358154 DRIVE SCREW
41 43B83904G01 | "TEFLON" SPACER
42 76A83905G01 | GRID TUNING SLUG
43 58B83993G01 | GRID CAVITY
44 47B83910G01 { NYLON PLUNGER
45 41B83901G01 | RETAINING SPRING
46 36B83579B01 | CONTROL KNOB
NOTES:

replaced.

*See Electrical Parts List
art of Harmonic Filter Assembly, 1VB0781A75.
It is recommended that the entire assembly be

(Page 12 is blank)
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TLE1060A POWER AMPLIFIER

Power Amplifier Cavity
Mechanical Parts Detail
Motorola No. PEPS-1710-B

6/5/74-NPC




MODEL TABLE

MODEL

SERIES APPLICATION

TLE1060B Extended Local Control
Stations, Remote Control
Stations, Repeaters

TLE1240B Local Control Stations

1. DESCRIPTION

This unit is an rf power amplifier for the
450 MHz to 470 MHz band, employing a vacuum
tube with an integral cavity-type tuned circuit.
This unit supplies final power amplification for
the 60-watt and 90-watt station transmitters,
It is fully temperature-compensated and capable
of continuous-duty operation,

The power amplifierincludes a self-contained
power supply for plate, screen, and control grid
bias voltages. RF power outputs of either 60 or
90 watts are obtained by using the appropriate
plate voltage provided (+500 or +700 Volts).
Filament voltage is provided by the main station
power supply.

The rf output of the amplifier is fed through

a harmonic filter to the antenna relay which is
mounted on the rear of the power amplifier chassis.

2. CIRCUIT DESCRIPTION
(Refer to Power Amplifier Schematic Diagram. )
a. Amplifier

The input 450 MHz signal to this amplifier is
applied through the RF DRIVE coaxial connector
(J32) protruding from the side of the amplifier
cavity. Approximately 12 watts of rf power is
applied to the amplifier grid through a tuned

MOTOROLA INC.

POWER AMPLIFIER

MODEL TLE10608B
TLE12408B

cavity which is tuned to resonance by adjusting the
GRID TUNING knob extending from the right-hand end
of the amplifier.

Tuning of the plate cavity is accomplished by
turning the PLATE TUNING control, a slotted,
threaded cap in the wall of the cavity. The
amplified rf power in the plate circuit of the
power amplifier is coupled from the plate cavity
via the output coupling loop to harmonic filter
Z1l, Z1 attenuates all frequencies above the
450 MHz to 470 MHz band; at the same time, it
passes thedesired signalto the contacts of antenna
relay K1 and through connector J34 to the antenna,

b. Power Supply
The self-contained power supply in the power

contains a plate supply, a 'keyed"
screen supply, and a grid bias supply.

amplifier

(1) Plate Supply

The plate supply uses the high-voltage
secondary winding of power transformer Tlin a
full-wave bridge rectifier circuitwitha capacitor-
input LC filter, The dc output voltage of this
circuit is applied through rf choke L5 to the
""plate line'' inside the plate cavity.

(a) In 90-watt rf stations, the full
high-voltage secondary winding of Tl (portion
between red leads) is used. In these models, the
output voltage of the plate supply is approximately
700 Volts.

(b) In 60-watt rf stations, only the
portion of the high-voltage secondary winding
between the blue leads is in use developing a
lower plate voltage for the power amplifier.
In these models, the output voltage of the plate
supply is approximately 500 Volts.

Communications Division

ENGINEERING PUBLICATIONS

6/5/74-NPC

1301 E. ALGONQUIN ROAD

SCHAUMBURG, ILLINOIS 60172
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(2) Keyed Screen Supply Circuit

As long askeying transistor Qlis turned
on (saturated), the low-voltage secondary winding
of power transformer T1 and diodes CR1and CR2
provide pulsed driving power to the primary of
transformer T2 (grounds the center tap on the T2
primary). Whenever the transmitter iskeyed, Q1
is turned on by a positive voltage (approximately
12 Volts at pin B3 of connector P7, With both
ends of the T2 secondary connected through diodes
to the gate lead of SCR1, positive pulses are
supplied at a rate of 120 Hz to the SCR gate.
Conduction of the SCR completes the dc path for
the full-wave screen supply, and this develops a
positive voltage of approximately 390 V across
capacitor C2, The voltage across C2 is divided
across screen voltage potentiometer R6 and
resistor R7. The voltage on the tap of R6 is
applied through R8 and rf choke L4 to the screen
of power amplifier V1, Resistor R3is shorted out
in 60-watt stations to provide the proper screen
voltage.

Whenthe transmitterisunkeyed, a zero-
volt signal at P7-B3 keeps Q1 cut off causing an
open circuit between the center tap of the T2
primary and ground, With the center tap
ungrounded, no current can flow in the primary
of T2 due to the presence of blocking diodes CR1
and CR2 (on either alternation, one of the two
diodesis reverse-biased, preventing currentflow).
Withno primary current in T2, thereis no voltage
induced in its secondary, and the source of gate
pulses for SCR1 is lost, SCR1 is therefore
non-conductive, cutting off the screen voltage to
power amplifier V1,

(3) Grid Bias Supply_
The voltage across one half of the
low-voltage secondary winding of T1 is rectified
bydiode CR9 and filtered by C3 and R9 producing
approximately 25 Volts of negative bias for the
control grid of V1. This fixed bias is applied
through rf choke L2 to the control grid of V1,

In addition to fixed bias, the power
amplifier also develops its own "excitation'
(grid-leak) bias across resistor R10. This occurs
when the rf grid voltage exceeds the fixed bias
voltage causing the control grid to become positive
and draw grid current,

Approximately 45 Volts of grid bias (total)
isdeveloped across R10 with a normal full rfdrive
ofapproximately 12 watts presentatinput connector
J32 (note that R10 also serves as a bleeder resis-
tor across the fixed bias supply).

Rl5is ametering resistor for measuring
the grid bias voltage at pin 6 of metering socket ‘
J22., C4and C7arebypass capacitors to prevent
any stray rf voltageonthe gridlead frombeing

coupled back through the power supply.

3. TROUBLESHOOTING

{Refer to the Transmitter Troubleshooting
Chartinthe EXCITER/TRANSMITTER sec-
tion of this manual, )

If the troubleshooting sequence indicates that
the fault is in the final (power amplifier) stage of
the transmitter, proceed to check, service, and
repair (as needed) the power amplifier,

4. ALIGNMENT PROCEDURE

The power amplifier alignment instructions
are included 1in the Transmitter Alignment
Procedureinthe EXCITER/TRANSMITTER section
of this manual. The alignment tool used for the
power amplifier is the long end of tuning tool C
(detail shown with alignment procedure).

5. SERVICE AIDS

The following items are provided to aid in
servicing the power aniplifier:

a, Tube remo..l procedure including two
illustrations (Detail A and Detail B).

b. Frontandrearillustrations showinglocations
of componentparts including alignmentadjustments,

¢. Exploded view and parts list for cavity
assembly,

d. A rectifier and control circuit board detail
showing locations of all component parts and
conductive paths on the board.

e. Power amplifier schematic diagram.,

POWER AMPLIFIER TUBE REMOVAL

WARNING
Before proceeding, turn off power ON-

OFF switch at lower left-hand side of
the power amplifier chassis and OFF-
VOLUME switchon the control panel of

local control stations.

If the power amplifier cavity is hot,
proceed with caution.
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MODEL TABLE
SUB-
MODEL |SUFFIX DESCRIPTION MODEL |SUFFIX DESCRIPTION
TLE1062B | None 120 v, 50/60 Hz {Single- TLE®292B] None Panel, Power Supply and RF
Poweri Extended Local Amplifier
Caontrol TLN8824A[ None Control Board
TLE1242B | None 120 V, 50/60 Hz (Single-| TIL.E492B| None | Danel, Power Supply and RE
Power) Local Control Amplifier
TLN8824A| None Control Board
TI.E1392A | None 120/220/240V, 50/60 Hz #*TLN1407A] None Panel, Power Supply and
(Tri-Power) Extended Control Board
Local Control TLE6762A| None RF Amplifier
TI.E140ZA [ None 120/220/240 V, 50/60 Hz LINI406A| None Panel, Power Supply and
(Tri-Power} Local Control Board
Control TLE6762A| None RF Amptlifier
*TLN1407A consists of TGN6061A Panel & Power Supply and TLN8824A Control Board.
TLN1406A consists of TGN606OA Panel & Power Supply and TLN8824A Control Board.
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESGRIPTION

PARTS LIST

TLE6292B Power Amplifier
TLE6492B Power Amplifier
T LE6492A Power Amplifier
TLE6292A Power Amplifier

PL-374-C

Cl

ClAa
ClB
CI1D

C2
C3
C4 thru?9

Clo0

Cl11
cl12

Cl3

Cl4

Fl

J22
J32

J33

Ll
LlA
L1B

L2, 4, 5

L3

P7

R6

R7

51

T1

8C84195A01

23D83093G06
23D82304B28

21C84636A01

21K868902

65R52293

9C82201E01

25C83962A01

24CB82542E08
24C84346A01

18C82782H01

17K804758

40B858304

25D84124A01

CAPACITOR, fixed:

3 sect; c/o:

2 uF +20-10%; 1200 v
0.6 uF +10%; 1200 v
5.4 uF +20-10%; 1200 v

NOTE
"C" denotes common connec-
tion.

40 uF +150-10%; 450 v

75 uF +100-10%; 250 v
(replaceable as an assembly
only): order 1V80781A71
CAPACITOR ASSEMBLY

(for reference only; inherent
capacitance in grid circuit)
6000 pF +1000 pF; 500 v
tuning capacitance; c/o the
following items: 1V8C783A56
PLATE TUNING SCREW ASSY
(adjustable), 36A83984G01
SLUG, metallic: (stationary;
mounts on plate line)

(for replacement, order
1V80784A17 CAPACITOR &
CLAMP ASSY)

1000 pF *20%; 3000 v

FUSE, cartridge: 1-1/4"" x
1/4':
5 a; 250 v

CONNECTOR, receptacle:
female; 12 cont

female; coaxial; (for reference
only; field-replacement not
recommended)

female; coaxial; (for reference
only; field-replacement not
recommended)

REACTOR:
2 sect; ¢/o:
3,5 H; res 48 ohms *10%
1.5 H; res 80 ohms +10%

COIL, RF: choke:
.039 uH
6 turns

CONNECTOR, plug:

c/o: 14C82337A03 BODY,
29C82335A01 TERMINAL, cont;
male (specify qty), 29C82336A01
TERMINAL, cont; female
(specify qty) 15C83934A07
COVER

RESISTOR, variable:

5K *10%; 25 w; does not incl,
14B83143H01 INS, mtg, and
36B83764G01 KNOB, control

RESISTOR, fixed:
6K £10%; 25 w

SWITCH, toggle:
spst

TRANSFORMER, power: 117 v;
60 Hz;

pri: BLK, BLK; res 0.873

ohm #20% sec No, 1: RED,
RED w/RED-YEL center tap
(680 volts, no load); incl,
intermediate BLU taps (500 volts
no load}; total res 25. 72 ohms
+20% sec No, 2: BLU, BLU;
(res not stated); sec No, 3: GRN,
GRN w/GRN-BLK center tap;
res 7.2 ohms #¥20%

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
TRANSFORMER, control;
25 v ac; 60 Hz;

T2 25C83023H01 pri: RED, BLU w/WHT center
tap; sec: GRN, ORG w/BRN
center tap
ELECTRON TUBE:

Vi 65C83999G01 11 cont base
FUSEHOLDER:

XF1 9C82083C01 extractor post type
FILTER, RF: low-pass;

zZ1 1VB0781A75 "harmonic filter''; field repair

and/or adjustment not recom-
mended (replace entire unit
only)

NON-REFERENCED ITEMS

318121227

©64A851940
64A 10844

1V80702B78
(TLE6292A &
TLE6492A)

orlV80706B73
(TLE6292B &
TLE6492B)

55A83990G01

1V80701B81
1VB0781A68

TERMINAL BOARD: wafer
type; 6 soldering terminals

(5 insulated and 1 mtg)

PLATE, capacitor mtg; (for C2)
PLATE, capacitor mtg; ins,
(for C3)

PLATE LINE & CAVITY ASSY,
incl. ref part C12, Cl4, L5and
the following: 26 B83909G01
HEATSINK, 58D83985G01
CAVITY, plate tuning,
14B83906G01 INSULATOR,
plate line mtg, 1V80783A57
PLATE LINE & CLAMP ASSY,
4B82345A11 WASHER, insulat-
ing; shoulder type (3 req'd)
43B82413A01 "PLUNGER"
{metallic); friction stop for
plate tuning screw,
41A83877E01 SPRING, com-
pression (for plunger),
7B83900G01 BRACKET, plunger
retainer, 55A879705 CATCH,
draw-pull: (secures TUBE
SOCKET & GRID LINE ASSY in
place; 2 catches req'd,
36A83984G02 KNOB, plate-line

PLATE LINE & CAVITY
ASS'Y, incl, ref part Cl2,
Cl4, L5 and the following;
1V80706B72 PLATE LINE
CLAMP ASS'Y (secures
tube socket & grid line ass'y
in place; 2 catches req'd)
7B83900G01 BRACKET,
plunger retainer, 41A83877E01
SPRING, plunger compression
43B84213A01 "PLUNGER"
(metallic); friction stop for
plate tuning screw, 4B82345A11
WASHER, shoulder: insulating
(3 req'd), 14B83906G01 IN-
SULATOR, plate line mitg
(NOTE: This item may be
replaced, but carefulalign-
ment of the assembly is req'd.)
STRIKE, draw-pull: 2 req'd
{companion piece to draw-pull
catch)
GRID DRIVE CABLE ASSY
TUBE SOCKET & GRID LINE
ASSY: incl. the following
replaceable parts and sub-
assemblies:
Ref, Part Cl1l, 24B83987G01
GRI1D COUPLING LOOP,
1V80784A17 CAPACITOR &
CLAMP ASSEMBLY,
1V80781A73 GRID TUNING
SCREW ASSEMBLY
1V80781A74 GRID CAVITY &
NUT ASSEMBLY

o

i

REFERENCE

MOTOROLA
PART NO.

DESCRIPTION

SYr/I BOL

¢

i

b

1V80701B79

1V80704 B44

4\17B839IOGOI "PLUNGER"
(nylon); friction stop for grid
tuning screw, 41B83901G01
SPRING, plunger compressor
36 B82632H07 KNOB, control
(grid tuning), 47B83989G01
GRID LINE, 1V80781A71
CAPACITORS & BRACKET
ASSEMBLY: incl, C4 thru C9

NOTE
Do not attempt to replace any
parts of 1V80781A68 TUBE
SOCKET & GRID LINE ASS'Y
or 1V80702B78 and 1V80706B73
PLATE LINE & CAVITY ASS'Y
unless they appear in the above
listing, Instead, order a new
replacement assembly.

PANEL ASS'Y (riveted) used
with TLE6292A and TLE6292B
PANEL ASS'Y (riveted) used
with TLE6492A and TLE6492B

TLN8804A Antenna Relay

PL-375-C

SEMICONDUC TOR DEVICE,
diode: (SEE NOTE)

CR10 48C82466HO1 silicon
RELAY, armature: coaxial;
K1 80D83796C03 13.5 vdc; 1 form 'C"; incl.
attached coaxial connecting
leads
CONNEC TOR, receptacle:
coaxial;
I34 9C82442F05 female; uhf type; does not incl.
15A483599 SHIELD
CONNEC TOR, plug: coaxial;

P30 28B82133G02 male; min, (''Cinch' type)

P33 28K852527 male; type '"N"

NOTES:

I. Heplacement diodes and transistors must be ordered by
Motorola part number only for optimum performance.

II. Do not attempt to replace any parts of the TUBE SOCKET
4 GRID LINE ASSEMBLY and/or the PLATE LINE &
JAVITY ASSEMBLY unless the parts appear in the listing
fpr these assemblies, If the part to be replaced is not
listed, order the entire assembly,

]
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN8824A Control Board

PL-373-0

SEMICONDUC TOR DEVICE,
diode: (SEE NOTE)

CR1, 2, 9 48C82466H04 | silicon

CR3, 4, 5, 6 48C83024H01 | silicon

CR7, 8 48C82466H01 silicon
TRANSISTOR: (SEE NOTE)

Q1 48R869574 N-P-N; type M9574

or48R869300 N-P-N; type M9300
RESISTOR, fixed: *10%; 1/2 w
unl. stated

R1, 2 652089 1.8K

R3 17D83027HO02 | 500 #5%; 5 w

R4 656326 100

R5 655621 10

R8 656291 560

R9 6585576 4,7K; 1w

R10 656430 10K; 1w

R11, 12, 13 655781 120K; 2 w

R14 17K847359 2 £2%; 1w

R15 65488186 2.7 meg 5%

R16 17D83027HO1 | 0.75 *5%; 5 w
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)

SCR1 48R869349 controlled type

NOTE:

Replacement diodes and transistors must be ordered by
Motorola part number only for optimum performance.




PARTS LIST PL-672-C
MOTOROLA .
CODE DART NO. DESCRIPTION
1 26B83909G01| HEAT SINK
2 14B83906G01 | INSULATOR
3 4B82345A11 | SHOULDER WASHER
4 PLATE LINE
6 1V80706B72 | PLATE LINE CLAMP ASSY
7 36A83984G02| PLATE TUNING KNOB
8 RF CHOKE (L3
9 29B83988G01| FEED THRU TERMINAL
10 NOT USED
1] 12-83229F01 | RETAINING C LIP
12 37A831731101) "TEFLON' INSULATOR
13 3B83908G01 | PLATE TUNING SCREW
14 ; DISC CAPACITOR (Cl4)
15 37C82633B09 | RUBBER GROMMET
16 15B83992G01 | FELD THRU COVER
17 55A879705 DRAW-PULL CATCH
18 32A83384H01 | HOUSING SHIM
19 4A84401A01 | SPECIAL WASHER
20 1 14 A84400A01} COUPLING LOOP INSULATOR
21 “2A83383H0L | NUT
22 4B83996G01} OUTPUT COUPLING L.OOP
23 4 C82414E06 | SPRING WASHER
2w 13B8399TGOL
24 | TAB2427E03] HARMONIC FILTER
#47C83028HO1
25 % 14A831911101| INSULATOR SPACER
=26 3A83907G01 | PLUG SCREW
27 58D83985C01 | PLATE CAVITY
28 : TUBE (V1)
29 SCREEN BYPASS CAPACITOR
(Cll
30 g TUBE SOCKET (XV 1
31 42D83995G01 | SOCKET MOUNTING RING
32 55A83990G0! | STRIKE
33 RF CHOKE (L4
34 RE CHOKE (1.2}
35 RF CHOKE (L3)
36 1V80781A71 | CAPACITORS AND MTG ASSY
37 47B83989G0 ! | GRID LINE
38 _l: 21D82785H16 | CAPACITOR AND BRACKET
42A82765C03 | (C-13)
39 24B83987G01 { GRID COUPLING LOOP
40 358154 DRIVE SCREW
41 43B83904G01 | "TEF LON" SPACER
42 76A83905G01 | GRID TUNING SLUG
43 58B83993G01 | GRID CAVITY
14 164852210 "TEFLON' INSERT
45 357148 SET SCREW
46 36B83579B01 | CONTROL KNOB
47 32-84045E0] | METAL KNIT GASKET
NOTES

*See Electrical Parts List
‘“Part of Harmonic Filter Assembly, 1V80781AT75,
It is recommended that the entire assembly be

replaced.

DEPS -2758-D

(Page 10 is blank)

TLE1060B POWER AMPLIFIER

Power Amplifier Cavity
Mechanical Parts Detail
Motorola No. DEPS-2758-D
6/5/74-NPC




“SENSITRON” RECEIVER

RECEIVER MODEL TABLE

COMPLETE RCVR. BASIC RCVR. CHANNEL
MODEL SERIES MODEL SERIES DESCRIPTION SPACING
TRE1150AB TRE1180AB Single-Frequency 25 kHz
Carrier Squelch
TRE1150AD TRE1180AD Multi-Frequency 25 kHz
Carrier Squelch
TRE!150AF TRE1180AF Single-Frequency 25 kHz
"Private-Line"
TREI150AH TRE1180AH Multi-Frequency 25 kHz
"Private-Line"
TLN1227A (Receiver 3rd &
4th Oscillator
Assembly; used
with TRE1150AD &
TREL150AH Series
Receivers)
1. DESCRIPTION audio output is applied to a 600-ohm audio line
which carries the audio to the remote control
a. General point. Operating voltages for the receiver are
- supplied by the base station power supply. A
These receivers are fully transistorized, metering receptacle is provided for monitoring

dual-conversion superheterodyne units that
receive FM signals on one to four crystal-con-
trolled frequencies. Multi-frequency receivers
are the same as one-frequency units except for
additional first oscillators and control circuits,
Inamulti-frequency receiver, only one frequency

can be received at a time,

The one-frequency receivers can be used in
local control or remote control stations. Receivers
in local control stations are controlled from the
local control panel and the audio outputis applied
tothe speaker. Receivers inm remote control sta-
tions are controlled by dc line currents or tone
bursts from the remote control point and the

MOTOROLA INC.

the various stages of the receiver for test and
alignment purposes.

The '"Private-Line' receivers incorporate a
tone controlled squelch circuit that normally
controls the receiver. The normal carrier noise
activated squelch circuit is used for monitoring
purposes. A switching lead is brought out from
the receiver to control the monitor function.
When this lead is grounded by the control circuit,
only the tone controlled squelch circuit operates.
Thus, the receiver output is heard only when the
incoming rf carrier is modulated by the appro-
priate continuous tone. When the operator presses
the MONITOR key on the remote control console
(or operates the '"Private-Line' disable switch

Communications Division

ENGINEERING PUBLICATIONS

6/5/74-NPC

1301 E. ALGONQUIN ROAD

SCHAUMBURG, ILLINOIS 60172

68P81000E69-N
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Figure 1.
Receiver Block Diagram




onlocal control stations) the control circuits open
the ground connection on this lead, activating the
noise squelch circuit. Any on-frequency signal
may now be heard.

b. Two-Frequency Operation

Some base stationmodels containtwo complete
single-frequency receivers. When two single-
frequency receiversare employed, each receiver
will receive one specific frequency. Both receivers
are identical.

The audio from both receivers is applied to
the 600-ohm audio line output for remote control

stations, or to the speaker forlocal control stations.

If both receivers are in operation simultaneously,
receiver No. 2 can be muted from the remote control
point by applying a dc control current or tone
bursts on the line or operating a receiver No. 2
mute switch on the local control panel.

2. CIRCUIT DESCRIPTION

a. RF Preselector

The rf signal received at the antennais routed
to the preselector stage, The preselector has a
flat acceptance bandwidth and a steep skirt
response to provide rapid attenuation of signals
outside the accepted bandwidth. Capacitive and
magnetic coupling are used to couple the signal
through the resonant cavity apertures. The
preselector contains sixlow-loss, highly selective,
helical resonant cavities (L1 through L6),

b. First Oscillator-Multiplier

The firstoscillator circuit may contain up to
four channel elements. Oscillator selection is
accomplished by grounding the appropriate circuit
(Fl, F2, F3 or F4). On single-frequency units,
the oscillator stage is permanently grounded,

The channel elementis a factory-sealed,
temperature-compensated, plug-in module with
an oscillator using an unheated crystal in a
Colpitts circuit. The output of the oscillator is
tuned to the third harmonic by a double-tuned
circuit (L14 and L15) on the multiplier board. A
variable "warp'' capacitor, mounted inthe channel
element base, is accessible throughan openingin
the circuit board for fine frequency adjustment,

The third harmonic of the crystal frequency
is applied to a lst doubler circuit (Q5) producing
an output of six times the crystal frequency. The
second and third doublers (Q6 and Q7) raise the
frequency to 24 times the crystal frequency prior
to injection to the 1lst mixer stage. Coils L14 and
L15 are tuned to the third harmonic of the
fundamental crystal frequency; L16 is tuned to
six times the crystal frequency; L17and L18 are
tuned to 12 times the fundamental frequency; L19,
120 and L21 (Hi-Q aperture coupled coils) are
tuned to 24 times the crystal frequency.

Oscillator noise and harmonics are attenuated
by coils .19 through L2 1 before theinjection signal
is applied to the sourcelead of field-effect transis-
tor Q1 (first mixer stage).

c. Voltage Regulator and Current Regulator

The receiver voltage regulator (CR6 and CR7)
provides a constant 9.5 volts dc to the lst oscil-
lator (ehannel element) and the three doubler stages
(Q5, Q6 and Q7) of the multiplier circuit. By
applying a constant voltage to these critical circuits,
frequency and injection stability are maintained.
Current regulator Q8 provides a constant total
currentto zener diode CR6 in the voltage regulator
and the multiplier board. This currentregulation
assures a constant voltage supply for the lst
oscillator and multiplier circuits, under a wide
range of possible variations in the A+ supply.

Current regulator Q8 functions as a variable
resistance in series with the Zener current path
of CR6, whichalsoincludes diode CR7 and resistor
R31. The 8, 8-volt zener voltage of CR6, added to
the voltage across forward-biased diode CR7
(approximately 0, 7 volt), develops a stable voltage
of 9.5 volts across the two diodes (in series). If
the A+ voltage should starttodecrease, the voltage
change (applied via diodes CR9 and CR8) drives
the base of P-N-P transistor Q8 in the negative
direction, increasing its forward base-to-emitter
bias, The collector eurrent of Q8 increases,
causing a decrease :in its effective collector-to-
emitter resistance,

This causes a decrease in
the total resistanceinthe ""zener current' circuit,
which includes R31, the emitter-to-collector path
of Q8, zenerdiode CR6 anddiode CR7. Thedecrease
in resistance in the ''zener currentpath' compen-
sates for the decrease in A+ voltage, so that the
actual zener current of CR6 remains unchanged.

RECEIVER
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d. First Mixer

Signals fromthe rf preselector and multiplier
circuits are applied to the first mixer transistor
(Q1). This N-channel field-effect transistor
functionsas adepletion-mode device, The elements
of the FET are: the gate (G) which controlsthe
electrostatic field in the channel through which
electrons must flow (similar to the grid of a
vacuum tube); the source (S) which is similar to
the cathode; and thedrain (D)which is similar to
the plate.

As the dc drain-source voltage is applied,
current flows in the channel of Ql and through
resistor R1, The current flowing throughresistor
Rldevelopsa reversebias voltage for Q1 between
the source and gate elements. This reversebias
permits Ql to operate below the 'pinch off"
currentofthe FET, In this square law operating
region, heterodyne action occurs to produce an
intermediate frequency (i-f) of 11, 7 MHz,

In two-receiver base stations where the rf
carrier frequencies are separated by 5.85 MHz
+50kHz or 11, 7 MHz +50 kHz, thei-fof the second
receiver is shifted from 11,7 MHz to 11,6 MUz,
The formulas used to calculate the high i-f fre-
quencies of both receivers are stated as follows:

f -24f =11,7MHz or 11,6 MHz

e — b

rf carr. mult., lst osc. non-shifted shifted
input factor freq. Ist i-f lsti-f
(Rcvr #1) (Revr #2)

NOTE: If a shift of high i-f frequencyis required
in a two-receiver station, itwill be thehigher (rf)
frequency receiver whose i-f frequencyis shifted
from 11,7 to 11,6 MHz,

NOTE
In "second receivers', the shifted i-f
is used only when rf carrier separation
is 5.85 MHz 50 kHz, or 11.7 MHz
+50 kHz,

e. First Intermediate Frequency (High IF)
Circuit

The outputfromthe 1lst mixer (Q1l) is coupled
through a crystal filter to a common emitter high
i-f amplifier circuit (Q2), Resonant circuit L8,
two crystals (Y1 and Y2), and tuned transformer
Tl are used in a crystal filter circuit. This

provides highly selective filtering for high i-f
interference rejection,

The output of the i-f amplifier is coupled to
the base of the second mixer circuit (Q3) through
a highly selective triple-tuned network consisting
of T2, L10 and L11,

f, Second Oscillator

Crystal-controlled 2nd oscillator Q4 provides
the local oscillator signal required for the second
conversion in this dual-conversion receiver.
Either "low-side" or 'high-side' injection is
provided for the 2nd mixer, by selection of the
proper crystal frequency for this oscillator.
Selection of either low-side or high-sideinjection
is determined by the operating frequency of the
receiver, in order to minimize the susceptibility
of the receiver to spurious responses or self-
quieting.

(1) In single-receiver stations or in the
majority of two-receiver stations, the 2nd oscilla -
tor crystal frequencies are as follows:

For low-side injection, the operating
frequency of crystal Y3 is 11,245 MHz;

For high-side injection, the operating
frequency of crystal Y3 is 12, 155 MHz.

NOTE

The lst i-f frequency in these receivers
is 11,7 MHz,

(2) In the higher frequency receiver in a
two-receiver station with 5,85 MHz +50 kHz or
11,7 MHz 50 kHz separation the 2nd oscillator
crystal frequencies are as follows:

For low-side injection, the operating
frequency of crystal Y3 is 11, 145 MHz;

For high-side injection, the operating
frequency of crystal Y3 is 12,055 MHz,

NOTE

The lst i-f frequency in these receivers
is 11,6 MHz,

The output signal from the emitter of 2nd
oscillator Q4 is coupled via capacitor C26 to the
base of 2nd mixer Q3.

g. Second Mixer

Second mixer Q3 heterodynes the output signal
of high i-f amplifier Q2 with the output signal of
2nd oscillator Q4 to produce adifference frequency
of 455 kHz. ‘This is the 'low i-f'' or ''second
intermediate frequency'. A common-emitter




circuit is used, with the i-f and oscillator signals
both fed into the base of Q3,

In the collector circuit of Q3, the difference
frequency of 455 kHz is coupled through a narrow-
bandpass ('"Permakay'') filter, Z1, which rejects
all other frequencies present.

The second i-ffrequency (455 kHz)is calculated
as follows:

(1) "Unshifted i-f'" Receivers:

High- Side Injection Low-Side Injection

12, 155 MHz (2nd osc. )
-11,700 MHz (1lsti-f)

11, 700 MHz (1sti-f)
OR -11,245MHz (2nd osc.)

.455 MHz (455 kHz) .455 MHz (455kHz)
(2) '"'Shifted i-{'"' Receivers:

High- Side Injection Low- Side Injection

12, 055 MHz (2nd osc. )
-11, 600 MHz (1st i-f)

11.600 MHz (1sti-{)

OR -11, 145 MHz (2nd osc.)

.455 MHz (455 kHz) .455 MHz (455 kHz)

h, 455 kHz '"Permakay' Filter

Filter Z1, located between the output of the
Znd mixer stage (Q3) and the input to the lst
455-kHz amplifier stage (Q301), is themajor factor
indetermining the bandwidth and selectivity of the
receiver, It greatly attenuates all signals below
and above a pre-determined bandpass. Thefilter
is permanently sealed in polyesterstyrene and is
unconditionally guaranteed for the life of the
receiver provided the seal is not broken and the
housing is not tampered with.

i. 455 kHz Second Intermediate Frequency
(Low i-f Amplifiers)

The output signal from filter Z1 is applied to
the base of 1st 455-kHz amplifier Q301. It is
amplified by three i-f amplifiers (Q301, Q302 and
Q303), each with approximately 30 db gain, These
stages are RC-coupled, 'forced gain'' amplifiers,
whichprovide sufficient outputtodrive the limiters
into full clipping, even with only front-end noise
present as an input signal.

Built-in metering points (meter positions 1
and 2) are provided for measuring relative signal
levels at the outputs of 2nd and 3rd 455-kHz ampli-
fiers.

j.  Limiter Stages

Two limiter stages (Q304 and Q305) areused
to improve the signal-to-noise ratio. These stages
remove amplitude variations from the received
signal., The limiters arein full saturation at all
times (weak signals, strong signals, or receiver
noise). When the lst limiter (Q304) receivesthe
negative alternation of the incoming signal, the
baseisdriven negative with respectto the emitter,
consequently, the base-emitter junctionis reverse
biased, causing the collector currentto decrease,
On the positive half of the incoming signal, the
base-emitter junction is forward biased, causing
the collector currenttoincrease tomaximum, The
operation of the second limiter stage is essentially
the same as the first limiter except for phase
Q304 and Q305 operate between cut-off
and saturation, removing amplitude variations
from received signals.

reversal,

k. Discriminator
= rninatol

The discriminator circuittranslates frequency
variations of the 455-kHz
information.

signal into audio

Operation of the circuit is dependent upon a
90 ° phase shiftwhichoccurs (at resonance) between
the primary and secondary voltages of the tuned
transformer (T3). As a signal is applied to the
discriminator, the resonant circuit phase shift
appears capacitive orinductivedepending upon the
frequency applied to diodes CR303 and CR304
(early versions used transistors Q306 and Q307
functioning as diodes). These diodes produce a
null (zerovolts) at the output of thediscriminator
at resonance,

An unmodulated input signal exactly 455 kHz
produces a null (zero volts) at the output of the
discriminator. When modulation is applied, the
i-f signal varies in frequency (at the audio rate)
above and below 455 kHz,
voltageis produced atthe outputof the discriminator
for deviation above or below455 kHz, resultingin
an audio signal at that point (see Figure 2). The
discriminator outputis developed at the cathode of
CR303 (collector of Q306) with respect to the cathode
of CR304 (collector of Q307) fground). The audio
signalis coupled from the output of the discrimina-
tor through filter choke L302 to the preamplifier on
the audio & squelch circuit board.

A positive or negative
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1.  Automatic Frequency Control (AFC)

The automatic frequency control circuitpro-
vides automatic frequency adjustment to compen-
sate for carrier frequency or receiver frequency
drift,

When an off-frequency condition is detected
by the discriminator, a dc error voltage is
produced. This positive or negative error
voltageis filtered by R329, R30, C326, C51 and
C49. The filtered correction voltage is applied
to the channel element to adjust the oscillator
frequency inthedirection of the received carrier
frequency., Adiode barrier circuit (CR4 and CR5)
protectsthe receiver from being ''pulled' onto the
adjacent channel,

m, Audio Stages

The output of thediscriminatoris capacitively
coupled to preamplifier stage Q341. This stage
provides a4 dB gain witha low outputimpedance.
The collector output 1is applied to (1) the
receiver volume and squelchcontrols and (2) the
"Private-Line' decoder. The audio signal from
the volume control is routed to a filter which
removes the "PL' tone from the audio signal before
itis applied to pre-driver stage Q342. In the un-
squelched state, the stage is forward biased and
in the squelched condition, a reverse bias exists
between the emitter and the base. When a signal
is received, Q342 is forward biased to allow
signals to pass.

In local control staffiens and repeaters without
wire line control, the audio output of the pre-driver
stage is applied directly to the differentialdrivers
Q343 and Q344. Inremote contral stations and re-

peaters with wire line control, the audio from the
pre-driver is applied to the 600-ohm line via the
remote control unit. An amplified sample of that
audio is returned to the differential drivers for
providing a speaker output during testing and
maintenance,

A differential amplifier with one transistor
in a common base and another in a common
emitter configuration is used. Common emitter
stage Q343 drives common base amplifier Q344
in a push-pull operation.

The power amplifier (audio output) consists
ofa pair of transistorsinapush-pullarrangement
to provide 5 watts of audio power to a 3.2-ohm
speaker,

n. Noise Actuated Squelch Circuit

The squelch circuit eliminates disturbing
noise which would otherwise be heard at the
speaker during intervals between
messages. A noise voltage from the squelch
control is applied to the noise limiter, noise
amplifier and noise detector stages. The dc
output of the noise detector controls a switching
stage which turns the pre-driver stage on or off,

received

When a signal is received, the absence of
noise causes the switching transistor (Q350) to
stop conducting, whichallows the pre-driver stage
to conduct, The receiver squelch action occurs
as a resultofemitter-base biasof the pre-driver
stage. Forward bias allows the audio signal to
pass through the audio amplifier stages and the
speaker {unsquelched).

The operation of switch transistor Q350
depends upon the base voltage. Noise coming
from the squelch control provides forward bias
for the switch transistor. In the absence of
noise, switch Q350does not conduct, When the
switch transistor is not conducting, the current
through R384 is small, as a result, the voltage
appearing at the emitter of Q342 becomes more
positive (higher than the base voltage); the
transistor becomes forward biased and the stage
operates normally (unsquelched).

Noise voltages normally presentinthe receiver
have sufficientamplitude to drive the noise limiter
stages to saturation and produce full conduction at
the noisedetector., Thus, squelchactionispositive.
Carrier squelch or noise-actuated squelch sensi-
tivity is adjustable, The squelchcontrol, located
between the output of the audio preamplifier and

the input to the noise limiter, determines the




noise level into the limiter and the conduction
level at the detector.

0. Tone-Coded Squelch Circuit

The '""Private- Line" ("PL") decoder circuit
consists of a low-pass filter network, a high-gain
amplifier, anamplifier/clipper, a ""Vibrasponder"
driver "Vibrasponder'' resonant reed,
an output amplifier, a detector, an output switch
stage, and a noise gate switch,

stage, a

The output from the audio preamplifier is
connected to the low-pass filter network, which
passes frequencies below 300 Hz, The low-
frequency signals (""PL'" tone) are amplified by Q751
and coupled to the input of the amplifier/clipper
Q752. The output of the amplifier/clipper is
applied to the '"Vibrasponder' driver stage to
drive the resonant reed. After being detected
and amplified, the "PL" tone
resonant reed. If a differenttoneispresent, orif
no tone is present, the reed will not respond
due to its highly selective design. The output
from the ""Vibrasponder'' driver is applied to the

energizes the

resonant reed coil through an cmitter-follower
circuit, The reedispermanently tuncd and sealed
at the factory,

The reed vibrates in response to the incoming
tone signal. The vibrating reed produces a
sinusoidal output which is amplified by Q754 and
detected by Q755, The detected output is applied
to the output switch (Q756) which provides adc
voltagethatreverse biases the squelch switching
transistor (Q350), turning it off,

The low-pass "PL'" filter is paralleled by a
high pass filter circuittokeep low frequency noise
from activating the "Vibrasponder' resonant recd
detector circuit. When the proper tone signalis
received and the audio pre-driver stage is turned
on, thehigh-passpathis shorted to ground through
the noise switch (Q350).

In "Private-Line'" operation, the squelch
control is not used and the setting of it does not
affect the '"Private-Line'" squelch circuit. With
the "PL'" disable switch not operated only the tone-
coded squelch circuit is in operation, When the
carrier squelch circuit is disconnected from the
audio preamplifier, the squelch switching transistor
(Q350) receives its control voltages from the noise
switch (Q757). Switch Q350is forwardbiaseduntil:
a proper tone-coded signal is received. Switch
Q757 then provides a positive voltage to Q350, This
reverse biases Q350, With less current through

the emitter resistor (R384), forward bias is ap-
plied to the pre-driver stage (Q342) allowing it to
conduct and pass the audio signal to the speaker,

The "PL'" squelch circuit is operative at all
times, The '""PL'disable switchactually switches
the noise squelch circuit in or out. Withthe "PL"
disable switch umeperated the noise-actuated
squelch circuitry is inhibited and the noise detec-
tor will not disable the switching transistor to
permit audio to reach the speaker. Onlyanoutput
from the '""Private-Line' decoder will operate the
switching transistor.

With the "PL'" disable switch operated, the
inhibit input to the noise-actuated squelch circuit
1s removed and the switching transistor operates
from the noise-actuated or '"Private-Line"
tone-coded squelch circuits,

3. MAINTENANCE
a. General

Malfunctions in the receiver canbelocalized
by using the optional built-in station meteringkit
or connecting a Motorola portable test set to the
receiver metering receptacle and making stage
measurements, The meter readings may be
compared to the values listed in the charts, but
preferably, alogof readings should be maintained
for reference. Each new set of readings should
then be comparedtoprevious readings, An abrupt
change in a meter reading indicates a circuit
failure while a gradual change in a reading may
indicate an impending failure which can be
corrected before operation becomes marginal,

b. Rccciver Priority

Stations with two receivers may have the
optional recciver priority featureadded. Local
control stations canuse a busylightkitfor receiver
#1 priority., Two busy light kits can be used for
first come-first served priority, or priority can
be given to receiver #1 or receiver #2, Remote
control stations can use a receiver #1 prioritykit.
With these kits, an incoming signal on a receiver
mutes the other receiver,

¢. Recommended Test Equipment

Servicing and trouble shooting will be effective
and efficient only if the proper test equipment is
used and used properly. Testequipment mustalso
be calibrated periodically to maintain its accuracy,
The following items of test equipment should be
considered a minimum for '"'Compa-Station'

receiver servicing,

(1) Built-in station metering or Motorola
S1056A-9A Portable Test Set with TEK-11 Audio
Adapter and TKN6025A Adapter Cable.
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(2) Motorola Solid- State AC Voltmeter, or
equivalent. This meter has 10 megohms input
impedance shunted by 15 pF in the 1- to 300-volt
range and 1 megohm input impedance shunted by
30 pF in the 1- to 300-millivolt range and is cali-
brated in voltage and db scales.

(3) Motorola Solid-State DC Multimeter with
rfprobe, or equivalent, Thismeter has 11 megohms
input impedance,

(4) Motorola Model S1318A or S1319A FM
Signal Generator, or equivalent, with TEK-10 RF
Injection Probe,

(5) Motorola Model TEK-1A Transistorized
Tone Generator, Model S1067A Transistorized
Audio Oscillator, or equivalent (1000 and 400 Hz
output for adjusting and testing receiver audio
stages).

(6) Motorola Model SLN6221A '"Private-Line"

Tone Generator (generates''PL' tone for servicing
""Private- Line' tone-coded squelch receivers),

(7) Motorola Model TEK-7A RF/DC Align-
ment Meter (or SLN6055A RF Probe for use with
solid-state dc multimeter) for making receiver
stage gain measurements,

(8) Motorola Model S1331A Single Channel
Oscilloscope or S1301A Solid-State Oscilloscope
or equivalent,

d. Performance Checks

The following checks give an indication of
overall receiver performance, The checks may
be used in troubleshooting to determine the need
for repairs or alignment and should always be
performed upon completion of servicing to
guarantee that proper operation of the receiver
is fully restored,.

Insert a carrier signal directly into the
antenna input jack and make the following checks:

NOTE
If the signal isinjected through a 6 dB pad,
subtract 6 dB from the attenuator reading
for the actual signal level,

The 20 dB quieting sensitivity should be
0.5 microvolt or less. The following procedure
may be used to measure the 20dB quieting sensi-
tivity.

(a) Unsquelch the receiver and disable
the receiver "Private-Line' function. "PL"
disable can be accomplished by the momentary
contact switch or by connecting TB1-1 in the
junction box to chassis ground with a test lead.

(b) Connect the FM signal generator to
the receiver antenna jack through a 6 dB pad. Set
the signal generator to the receiver frequency, then
turn the output down to minimum.

{c) Measure the receiver audio output
with a solid- state ac voltmeter or equivalent. The
measurement of noise can be taken across TB1-6
and -7 in any station except a repeater or wire
line controlled station that does not have a local
speaker, In that case a 3.2-ohm resistor or a
3.2-ohm speaker must be connected to TB1-6 and
-7. The volume is controlled by R #1 LINEOQUT-
PUT control in repeaters, LOCAL SPEAKER
LEVEL in wire line control stations, and the

VOLUME control on local control base stations,
Adjust the receiver volume for a convenientmeter
reading such as 1 volt,

(d) Increase the output of the signal
generator until the meter reading is 1/10thof that
in step (c) (i. e., 20 dB belew thatin step (c)) making
sure that the signal generator is exactly on-fre-
quency. (The noise level decreases as the rf
input to the receiver increases, )

(e) Read the setting on the signal
generator output control and subtract 6 dB for
the pad. This value in microvolts is the 20 dB
quieting sensitivity of the receiver, which should
be no greater than 0.5 microvolts.

Check

The "Private-Line' squelch sensitivity
should be 0,25 microvolt or less, It may be
measured as follows:

Make sure the stationis not "PL' disabled
(including the squelch gate jumper in repeaters),
Connect a local speaker if one is noton the station
to monitor the receiver audio,

Externally modulate the rf output of the
signal generator with a "Private-Line' tone of
the proper frequency to unsquelch the receiver at
#0.5 to | kHz deviation. The ""Private-Line' tone
can be generated by using a Motorola SLN622 1A
Transistorized "Private- Line' Tone Generator
and the "Vibrasender' resonant reed from the




power supply of the radio set or by using a Motorola
S51067A Transistorized Audio Oscillator and ad-

justing it to the "Private-Line' tone frequency.

The tone frequency to be used is indicated on the
"Vibrasponder' resonant reed in the receiver.
Set the signal generator output level to zero and
increase the level until the receiver unsquelches
(noiseis heardinthe speaker), Take the reading
from the attenuator of the signal generator., No

more than 0.25 microvolt should be required to

cause the receiver to unsquelch,

(3) Carrier Squelch Threshold Sensitivity

Check

The squelch threshold sensitivity should
be 0.25 microvolt or less., It may be measured
as follows:

Disable the ''Private-Line' function.
Connect a local speaker if one is notonthe stativu

to monitor the receiver audio. If the station has
two receivers, turn the other receiver's squelch

control maximum clockwise, Withno signal input,
set the SQUELCH control so thenoise just quiets
{squelch threshold), Modulate the rf outputof the
signal generator with a 1000-Hz tone to producea
deviation of #3, 3 kHz. Set the signal generator
output to zero and increase the level until the tone

is heard in the speaker. Take the reading from

than 0.25 microvolt should be required to open
the squelch,

(4) Full Sguelch Sensitivity Check
The full squelch sensitivity should be
1.25 microvolts or less. It may be measured
exactly as the squelchthreshold sensitivity except
that the SQUELCH control is turned fully clock-
wise, No more than 1.25 microvolt should be
required to ppen the squelch,

e, Test Set Readings

Use the built-in metering kit or connect a
Motorola Portable Test Set and TKN6025A Adap-
ter Cable to the receiver metering receptacle and
set the function selector gwitch te ‘the RCVR
position. With no signal input, typical readings
are as shown in Table 1,

NOTE
On multi-frequency models, check the
readings on each frequency,

f. "Noise Gain'' Measurements

If the receiver has no meter reading or an

abnormal meter reading in position 1, the 'noise-

the attenuator of the signal generator. No more gain'' check is a quick method of locating major
TABLE 1,
RECEIVER METERING READINGS (NO SIGNAL APPLIED)
Built-In Meter I Portable Test Set Typical Reading
Selector Switch Position | Metering Switch Position Stage (Microamps)
R1 1 455 kHz IF Amp (Q302) 2,0
R2 2 455 kHz IF Amp (Q303) 23
R+4, R-4 4 Discriminator Output +2
R5 5 Base of 1st Dblir, (Q5) 25
R6 6 Basc of 2nd Dblr. (Q6) 18
AC
VOLTMETER
isT 3 ST IF 2 2ND & | a55KHZ TF —%— 455KHZ IF 455KHZ IF
MIXER ? AMPLIFIER ? MIXER ? AMPLIFIER | T |ampLiFER 2| E |aMPLIFIER 3
I | |
I | |
| | | BEPS-1754-A
OSCILLATOR | | 2ND
MULTIPLIER I | OSCILLATOR l
|
I

Figure 3.

|

044 UF

""Noise Gain'' Measurement Test Set-Up
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TABLE 2,
TYPICAL "NOISE GAIN'' MEASUREMENTS

CAPACITOR CONNEC TION TYPICAL VOLTMETER ""NOISE GAIN"
POINT READING STAGE ] GAIN
Q10 Collector 4,8 mV -44 dBm
Q9 Collector 7.7 mV -40 dBm Q10 4 dB
Q3 Collector 12 mVv -36 dBm Q9 4 dB
Q2 Collector 26 mV -29 dBm Q3 7 dB
Q1 Drain 35 mV -27 dBm Q2 2 dB
None 100 mV -17 dBm Ql 10 dB

This method will
not locate misalignment or low rf gain, but will
tell whether a stage is operative or inoperative.

malfunctions in the rf stages.

Essentially, the ''noise gain' checkisa signal
tracing method of troubleshooting. An ac volt-
meter is connected at the base of Q11, then the
input signal of each previous stage, in turn, is
shorted to ground by a capacitor, starting at Q10
and working toward the antenna, Each additional
stage should provide morenoise which will be read
on the voltmeter. A stage which produces no in-
Crease in noise or significantly less gainthanlisted
in the table is defective. If this method does not
locate the defective stage, perform the oscillator
checks and stage gain measurements as listed in
the following paragraphs.

The ''noise gain'' measurements may be
performed as shown in Figure 3 and the results

evaluated by comparing the readings obtained with
the typical values listed in Table 2.

g. Oscillator Checks

(1) 1st Oscillator
(a) ConnectaMotorola Portable Test Set
to the receiver receptacle. Check
position 5 (oscillator activity). Ifthereisnoread-
ing or a low reading (18 uA is typical minimum
reading) proceed to step (b). If the reading is
normal, proceed to step (c).

metering

(b} Measure the rf voltage with a
Motorola Solid- State DC Multimeter with rf probe
at pin 1 of the channel element. A normal reading
of approximately 1,7 volts rf should be obtained.
Make voltage and resistance checks to locate the
defective component,

(c) Measure the rf voltage with a
Motorola Solid- State DC Multimeter with rf probe
at the source of the lst mixer Ql. A normal
reading of at least 0, 3 volt rf should be obtained.
Make voltage and resistance checks tolocate the
defective component,

(2) 2nd Oscillator
Measure the rf voltage with a Motorola
Transistorized DC Multimeter at the emitter of
the 2nd oscillator (Q4) or the base of the 2nd mixer
(Q3). A normal reading of 0. 10 volt rf should be
obtained. Make voltage and resistance checks to
locate the defective component,

h. Stage Gain Measurements

Simple troubleshooting procedures such as
transistor substitution into a suspected stage may
tell little about the source of trouble. Because
transistors are current devices with negative
temperature co-efficients damage can occur when
soldering or unsoldering. A different approach
to troubleshooting transistorized circuits must
be used. The defective section must first be
isolated through stage gain measurement before
any attempt is made to locate and replace the
defective component, When the defective section
has been isolated, the defective stage can be
determined by voltage and resistance checks
which can also isolate the defective component,

A typical stage-by-stage checkout follows.
Individual stage gains may vary somewhat from
the typical values given if overall gain is
maintained, The amplifiers must be kept out
of saturation to present a true presentation of
gain. Donotuse signallevels higher thanindicated
in the following procedures,

(1) RF Deck
(a) Connect the portable test setto the
receiver metering receptacle, place the function
selector in the RCVR position, and place the selec-
tor switch in position 1,

(b) Using the FM signal generator and
TEK-10 RF Probe, injectacarrier.frequency signal
at the rf inputreceptacle of the receiver chassis.
Adjust the signal generator output level for a
reading of 10 microamperes on the test set meter.
Note the signal level in db on the attenuator of the
signal generator.




(c) Move the TEK-10 RF Probe to the
output of the rf deck (drain of Q1) and inject a
carrier frequency signal, Increase the output
level of the signal generator until the test set
meter again reads 10 uA, Note the attenuator
settings in db.

(d) The apparentgain should be at least
58 dB; that is the reading in step (c) should be
atleast55dB greater thanthe reading instep (b).

NOTE

If a reading cannot be obtained on the

test set meter, inject a 455-kHz signal
into the 3rd 455-kHz amplifier so that a

reading is obtained and into each stage
progressing toward the antenna until the
defective stage is found.

(2) 11 7-MHzTF Circuit_
(a).. Conneect the signal generator to the rf
input receptacle of the receiver chassis. Setthe
signal generator to the receiver frequency.

(b) Place the TEK-7ARF/DC Alignment
Meter switch in the .5 V RF positionand theprobe
RF/DC switch in the RF position.

OR

Use a Motorola S6lid-State D& Multi-
meter with anrfprobe and place the range selector
switch in the .3 VOLT position.

(c) Place the rf probe of the meter at
the input to the 11, 7-MHz i-f circuitboard (WHT
lead to L8) and adjust the signal generator output
level for an indication of 5 uA (. 05 volt) on the
alignment meter, or 0.3 volt if a dc multimeter
is used. Note the setting of the attenuator indb
on the signal generator.

(d) Move the rf probeof the meter to the
output of the 11. 7-MHz i-f circuit board (BRN,
lead from the collector of Q3 and againadjust the
signal generator for an indication of 5 uA on the
alignment meter, or 0.3 volt on the multimeter.
Again note the setting of the attenuator in dB.

(e) The gain shouldbeat leastat 16 dB;
that is the reading in step (c) should be at least
16 dB greater than the reading in step (d). If the
gain is low, the following steps maybe performed
to further isolate the trouble,

(f) Using the same procedure that was
used in steps (a) through (d), move the rfprobeto
each of the following points and readjust the output

level of the signal generator for an alignment
meter indication of 5 uA or multimeterindication
of 0.3 volt at each point. Take readingsfrom the
attenuator of the signal generator.

L_Point of Measurement lTypica.l Gain or Loss

Base of 11, 7-MHz IF Amp-|5dB less than input
lifier Q2 to circuit board
Collector of 11, 7-MHz IF {12 dB greater than
Amplifier Q2 base of Q2
Collector of 2nd Mixer 15dB greater than
Q3 collector of Q2

(a) Set up the signal generator and the
alignment meter or dc multimeter as described
for the 11, 7-MHz IF Circuit in the preceding
paragraph.

(b) Place the rf probe at the inputto the
455-kHz i-f filter (BRN lead to thei-f circuitboard)
and adjust the signal generator level for anindica-
tion of 5 uA on the alignment meter or 0, 3 volton
thedc multimeter. Note the setting of the attenuator
in dB.

(c) Move the rf probe of the meter to the
output of the 455-kHz i-f filter and readjust the
signal generator so that the meter gives the same
indication as in step (b). Again note the setting of
the attenuator in db.

(d) The gain should be 29 dB; thatis, the
reading in step (b) should be 29 dB greater than the
reading in step (c). If the gain is abnormally low,
the filter is defective,

(a) Leavethe signal generator connected
to the rf input receptacle of the receiver chassis
and adjusted to the receiver carrier frequency.

(b) If the TEK-7A RF/DC Alignment
Meter is used, set the range selector switch to
the 5 V RF position and the switch on the probe
to the RF position. If the Solid- State DC Multimeter
and rf probe are used, set the range selector
switch to the 1 VOLT position.

(c) Place the rf probeof the meter atthe
input to the 455-kHz i-f amnplifier circuit board
(BRN lead at the base of Q301) and adjustthe level
of the signal generator for 5 uA (0.5 volt) on the
alignment meter or 0.5 volt on the multimeter.
Note the setting of the attenuator in dB.

RECEIVER
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(d) Move the rf probe of the meter to the
bascof455-kHz i-f amplifier #3 (Q303) and readjust
the signal generator level so thatthe meter gives
the same indication as in step (c).

(e) The gain should be at least 53 dB;
that is, the reading in step (c) should beat least
53dB greater than the reading in step (d). If the
gain is low, the individual gain of each stage may
be checked as given in the following step.

(f) Move the rf probe to the base of
455-kHz i-f amplifier #2 Q302 and readjust the
signal generator for the same indication onthe
meter that was obtained in steps (c¢) and (d). The
gain of Q301 should be 26 dB;that is, the reading
should be 28 dB less than the reading in step (c).
The gain of Q302 should be 27 dB; that is, the
reading for this step should be 27 dB greater
than the reading in step (d).

(5) 455-kHzIF Amplifier 3 and Limiters

Due to the saturationcondition of the re-
maining 455-kHz i-f stages, f{further stage gain
measurements are not applicable., Measurements
may be made with a Motorola Solid-State AC
Voltmeter or equivalent. Typicalvalue with no
receiver signal input are as follows:

3rd 455-kHz i-f amplifier

(6) Audio Circuit Checks

(a) Connect the TEK-11 Audio Adapter
betweenthe portable test set and the TKN6025A
Adapter Cable, then connect the adapter cable to
the receiver metering receptacle, Place the
function selector switch in the RCVR position,
and the selector switch in position 11,

(b) Set the volume or line output control
on the control unit to minimum (full counterclock-
wise) and disable the ""PL' (a testlead from TBI1-1
to ground will disable the ""PL'"),

(c) Injecta 1000-Hz tone from a Motorola
TEK-1A Transistorized Tone Generator at the
"input from discriminator' lead to the audio and
squelchcircuitboard (GRN-REDlead from455-kHz
i-f amplifier circuitboard). Setthe tone generator
for 0.4 volt rms output.

(d) Inject a carrier signal from the FM
signal generator into the receiver antenna recepta-
cle and set "on-frequency', Set the attenuator at
1000 microvolts, (This step quiets the noise to
give an audio only measurement, )

(e) Turn thevolumeorlinelevel control
clockwise until the test set meter reads at least

collector (Q303) 1.5 Vac 30 uA (5 watts of audiopower)., The OPEN-SPKR-
lst 455-kHz i-f limiter LOAD switch on the test setmustbe inthe LOAD
collector (Q304) 1.6 Vac position and the TEK-11 Audio Adapter must be
2nd 455-kHzi-f limiter used to prevent driving the meter off-scale. If the
collector (Q305) 5,5 Vac stationhasalocal speakeruse the OPEN position.
TABLE 3.

TYPICAL RECEIVER AUDIO READINGS

METERING POINT TYPICAL READING*
Base of preamplifier Q341 100 mVv
Collector of preamplifier Q341 700 mV
Center arm of volume control (GRN lead connections of audio 320 mV
and squelch circuit board)
Base of pre-driver Q342 100 mvV
Collector of pre-driver Q342 700 mV
Base of differential amplifier Q343 100 mV
Base of differential amplifier Q344 56 mV
Collector of differential amplifiers Q343, Q344 3V (each)
Base of output amplifiers Q345, Q346, (WHT—BLU and WHT- 0.55V (each)
BRN connections)
Collector of ourput amplifiers Q345, Q346 10V (each)
Across speaker or secondary of T351 5.0V
*Signal injection 0.4 v @ 1000 Hz at input to audio board.
Volume control setting @ maximum.
Receiver in full squelch and 1000 microvolts unmodulated signal.
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TABLE 4.
TYPICAL CARRIER SQUELCH CIRCUIT READINGS

METERING POINT

TYPICAL READING

board)

Input to audio board (GRN-RED lead from 455-kHzi~{

0.5to 1l Vac

Base of limiter Q347

0.35 to 0.70 Vac

Collector of limiter Q347 3 Vac
Base of noise amplifier Q348 0.6V ac
Collector of noise amplifier Q348 2.8V ac

Base of noise detector Q349

0.7V USQ -- 1.3 VFSQ

Collector of noise detector (Q349)

10,5V USQ -- 4.8 VIFSQ

ase of switch Q350

10.5 vUSQ -- 4.9 VFSQ

Emitter of switch Q350

7.9 VUSQ -- 5.6 VFSQ

USQ = Receiver Unsquelched.
FSQ = Receiver Fully Squelched.

(fy If 5 watts of audio output cannot be
obtained, signal level readings may be taken at
each stage of the audio and squelch circuittoisolate
the trouble to a defective stage. Readings may be
taken with a Motorola Solid - State AC Voltmeter, or
equivalent, with a 1000 Hz tone input at0. 4 voltas
described in step {c). Withthis input, and maximum
VOLUME setting, the minimum signallevelateach
stage in the circuit is shown in Table 3.

NOTE

Normally, signallevelswill be signifi-
cantly higher thanthe minimum levels
shown. Finalaudio outputwill often be
over 8 watts.

(7) Squelch Circuit Checks

Disable the ""Private-Line' function and
turn the SQUELCH control fully clockwise to
completely squelch the receiver. Withno rf signal
input, make the measurements aslistedin Table 4
to determine whether or not the stagesareoperat-
ing properly and to isolate any malfunctionin the
circuit, If the receiver does not have sufficient
noise to obtain the first reading. it may be
necessary to connect the antenna to the receiver.
Make the ac voltage with a
Motorola Solid-State AC Voltmeter, or equivalent,
and dc¢ voltage measurements with a Motorola
Solid- State DC Multimeter or equivalent.

measurements

(8) Receiver Mute

If a two-receiver stationis equipped with
a receiver priority option, disconnect the muting
input lead to the receiver and recheck operation.
If operation is normal, troubleshootthe receiver
priority circuits. In the local control unit (local
control models) or power supply (remote control
units).

i. "Private- Line' Tone-Coded Squelch Circuit
Maintenance

(1) General

The "Vibrasponder'' resonant reed serves
as the frequency sensitive switching device in the
receiver ""Private- Line' squelchcircuit. The reed
is a precision built device, It consists of a tuned
cantilever reed of special steel mounted on a rug-
ged base with a coil and two permanent magnets.
The entire assembly is spring-mounted and
hermetically sealed in a metal housing to insure
long life at peak performance under all types of
conditions. Its resonant frequency is accurate
within #0, 15%.

The tone-actuated squelchcircuit begins
with a low-pass filter and "PL" amplifier in the
"PL" decoder which receives its input directly
from the audio preamplifier. The output of the
"PL'" amplifier is coupled to an amplifier and
clipper stage before it isapplied toa driver stage
which drives the coil of the resonantreed. When
the detected tone signal applied to the reed is the
same as its resonant frequency, the reed vibrates
and causesadetector to respond and forward bias
the output switch transistor in the decoder,

The cutput of the switch supplies cutoff
bias to the squelch switch, When the squelch switch
is cut off, the audio pre-driver stage turns on to
convey audio to the differential amplifiers. In the
absence of a proper tone signal, the squelch switch
is on, cutting off the audio stages and quieting the
speaker.

The sensitivity of the resonant reed is
factory adjusted to give optimum performance for
several years of continuous duty in the average
system. Thedesignofthe "Vibrasponder' resonant
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reed eliminates the need for servicing throughout
its useful life.

(2) Servicing_

There are no special adjustments involved.
Servicing is a matter of detecting and replacing
defective components.,

It is recommended that the serviceman
keep a record of the test performed, voltage read-
ings and other pertinent servicing data, each time the
equipmentis serviced, This will serve asa guide
to normal operating conditions of individual units.

(3) Performance Checks
The receiver "PL' squelch sensitivity
should be 0.25 microvolt or less.

There should be no '"'squelch tail'' (noise
burst from the speaker when the push-to-talk
switch is first released). Also, there should be
no ''squelchtail” atthe end of transmission from
other stations in the communications system.

Gainmeasurementsinthe '"Private-Line"
decoder should be made withaninput of 60 millivolts.
Set up test equipment for gainmeasurements as
follows:

Externally modulate the rf output of the
signal generator with a ""Private-Line' toneofthe
proper frequency to unsquelch the receiver at
0.5 kHz deviation, The ""Private-Line' tonecan
be generated by using a Motorola Model SLN6221A
Tone Generator and the '"Vibrasender'' resonant

reed from the power supply of the radio, or by

using a Motorola S1067A Transistorized Audio

Oscillator and adjusting it to the "Private-Line"
tone frequency, The tone frequency to be used is
indicated on the "Vibrasponder' resonantreed in
the receiver, Set the signal generator to the
receiver carrier frequency and inject the output
into the rf receptacle on the receiver chassis.
Adjust the output level of the signal genecrator to
1000 microvolts, Make ac voltage measurements
with a Motorola Solid-State AC Voltmeter or
equivalent, Measure the ac signalvoltage at the

input to the decoder board and readjust the tone
modulator for 60 millivolts on the ac voltmeter.

Make voltage measurements at the points designat-
ed and compare with the typical readings in Table 5.

If "squelch tail'' noise bursts are heard
in listening receivers, check voltages in the
"reverse burst' switch circuit of the transmitting
station,

e Receiver Balance

Check receiver balance. Shift the signal
generator frequency above and below the carrier
frequency while monitoring the portable test set
meter onposition4. The meter should swing equal
distances above and below the zero center reading
for equal shifts in frequency.

k. Receiver Audio

With the
VOLUME control at maximum and the carrier
signal modulated with 1000-Hz tone at 2/3 rated
system deviation (3.3 kHz), there should be at
least 5 watts audio output (4 volts ac across the

speaker).

Check the receiver audio section.

TABLE 5.
"PL" DECODER READINGS

METERING POINT l TYPICAL READING*
Input to decoder board (GRAY-GRN lead from audio board) 60mV ac
Base of "PL'" Amplifier (Q751) 10 mV ac
Collector of "PL" Amplifier (Q751) 220 mV ac
Base of amplifier/clipper (Q752) 210 mV ac
Collector of amplifier/clipper (Q752) 2.8V ac
Base of ""Vibrasponder' driver (Q753) 540 mV ac
Emitter of '""Vibrasponder'' driver (Q753) (primary of reso- 500 mVac
nant reed)
Base of amplifier (Q754) (secondary of resonant reed) 100 mV ac
Collector of amplifier (Q754) 2.0V ac
Base of detector (Q755) 1,8V ac
Collector of detector (Q755) 2.7V dc
Base of output switch (Q756) 11,4 V dc
Collector of output switch (Q756) 11,9 V dc
Base of noise switch (Q757) 0.7 Vdc
*Readings taken with 1000 mv input rf signal and 0.5 kHz tone deviation,
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RECEIVER TROUBLESHOOTING CHART

1. TURN STATION ON
2.DISABLE REMOTE CONTROL OPERATION,

3. TURN SQUELCH CONTROL COUNTER-
CLOCK-WISE.

4.SET LINE LEVEL & SPEAKER LEVEL CONTROL
TO MID-RANGE,

5.CONNECT PORTABLE TEST SET OR
BUILT-IN METERING KIT.

6."PL" DISABLE STATION (GROUND TBi-{)

("PL" MODELS ONLY)

NO OR LOW NOISE LEVEL NOISE
A
CHECKARECEIVER LOW A+ cgscx STATION TURN SQUELCH CONTROL
POWER SUPPLY FULLY CLOCKWISE
oK NO NOISE NOISE
A
CHECK LOCAL SPEAKER CHECK NOISE oK CHECK RECEIVER CHECK AUDIO AND
SQUELCH SENSITIVITY QUIETING SQUELCH CIRCUIT
[ ]
oK (CARRIER MODELS) OK | ("PL* MODELS) OK j POOR
- CHECK RECEIVER
CHECK RECEIVER CHECK RECEIVER OK | CHECK DISCRIMINATOR | OK | CHECK"PL" SQUELCH | OK |RETURN STATION ALIgNMENcTE 'AND
BANDWIDTH BALANCE SENSITIVITY TO "PL" OPERATION TEST SET READINGS
Ok
CHECK AUDIO & CHECK RECEIVER 1. CHECK DISCRIMINATOR CHECK "PL" CHECK SQUELCH ISOLATE. DEFECTIVE
| Stac FREQUENCY : DECODER SWITCH CIRCUITON STAGE, MAKE STAGE
SQUELCH STAGES CIRCUIT, AUDIO & "PL"BOARDS GAIN MEASUREMENT
UNABLE TO 2.CHECK 455KHz
oK ADJUST —% “FiLTeR
oK AIR CHECK
RECEIVER OK STATION CHECK CHANNEL
WITH MOBILE ELEMENTS
POOR OR DISTORTED AUDIO
DEPS-1241-A

CHECK: BASE STATION

ANTENNA SYSTEM,
MOBILE TRANSMITTER

RECEIVER
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AUDIO AND SQUELCH TROUBLESHOOTING CHART

{. TURN VOLUME OR SPEAKER LEVEL
TO MID RANGE.

2.TURN SQUELCH CONTROL
COUNTERCLOCKWISE (SQUELCH OPEN)

%3 "pL" DISABLE STATION
("PL" MODELS ONLY)

!

NO NOISE

\ PL" MODELS om_wr_l CHECK 20 db
et — QUIETING
TURN SQUELCH ADJUST SQUELCH
NO CONTROL FULLY | ok ”ﬁ“eissﬁﬁiigﬁ'r'é POOR__JcHECKSQUELCH|. NO NOISE CONTROL FOR
NOISE | COUNTERCLOCKWISE IN SQUELCH CIRCUIT SENSITIVITY THRESHOLD LEVEL
(SQUELCH OPEN) QUEL | {NOISE CUTS OUT)
(CARRIER SQUELCH
MODELS ONLY}
¥ —_—— UNABLE TO ADJUST
| B I check e switch, ]
ENABLE *pPL" - CHECK SWITCH STAGE |
l J IN SQUELCH CIRCUIT. CHECK SQUELCH
II L CIRCUIT FOR
NO NOISE | PROPER OPERATION
——— —_— on
— _{ CHECK "PL" SQUELCH ™~ TMAKE VOLTAGE oK
r SENSITIVITY | CHECKS IN CARRIER |
"ot | I — —_—— SQUELCH SECTION
INOPERATIVE | : oK NO OR POOR CONTACT (CARRIER SQUELCH MODELS CHECK
DISCRIMINATOR
— 4 “PL' TONE HEARD o e e

Meneck "visrasponoeR™ ok

| RESONANT REED AND

| RECHECK “PL’ SQUELCH i
SENSITIVITY

AIR CHECK WITH
MOBILE UNIT

AT SPEAKER . I CHECK "PL" FILTER ﬁI
IN AUDIO CIRCUIT

o

| NO CONTACT

| “PL" INOPERATIVE
i —_——

™ Take votace, )
I VOLTAGE GAIN, AND
RESISTANCE I

MEASUREMENTS
| IN"PL" BOARD | FREQUENCY l

e

HECK MOBILE UNITS
I "PL"' TONE DEVIATION, !

CHECK RECEIVER

-

DISTORTED AUDIO

{. CHECK SPEAKER CONE.
2. CHECK DISCRIMINATOR ALIGNMENT.
3. CHECK AUDIO STAGES.

0K

4, CHECK TRANSMITTING STATION'S
FREQUENCY AND MODULATION.

2. CHECK TRANSMITTING STATION'S
MICROPHONE.

CHECK A+ AT
THE RECEIVER

A+ OK

NO A+

CHECK SPEAKER,
INTERCABLING~~- LINE
DRIVER MODULE IN

REMOTE CONTROL
STATIONS

CHECK A+
SUPPLY CIRCUIT

OK

CHECK AUDIO STAGES
AND AUDIO OUTPUT
TRANSISTORS

OK

CHECK SWITCHING TRANSISTOR IN:
SQUELCH CIRCUIT.

CHECK DISCRIMINATOR OQUTPUT.

DEPS-1755-8




























A+

FROM
REGULATOR

TO
"PERMAKAY
FILTER

TRANSISTOR DETAILS

EBC

BEC

Q2

OL CEPD-2i{68-C

IF
INPUT

FROM
{ST MIXER

REFER TO RECEIVER SCHEMATIC
DIAGRAM FOR NOTE REFERENCES

RECEIVER

TLN8752A 1lst IF and

2nd Oscillator Circuit Board Detail
Motorola No. PEPS-1293-G
6/5/74-NPC
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REVISIONS PEPS-14110-0
CHASSIS AND | REF. CHANGE LOCATION
SUFFIX NO. |SYMBOL
TENETATA W] (SR REMOVED (WAS CUENTER CF
TELNETATAL-L EARSERERA N [Ie POARD
1als CENTER OF
ROARD
PINETATA L REVER TO
FINBTATAL - PERS- 2250

REFER TO RECEIVER SCHEMATIC
DIAGRAM FOR NOTE REFERENCES

PARTS LIST SHOWN ON
BACK OF THIS DIAGRAM

TLN8747A & TLNS8747AL
455 kHz IF Amplifier
Circuit Board Detail
Motorola No. PEPS-14110-0O
6/5/74-NPC
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TLN8747A-1 & TLN8747AL-1

TO
"PERMAKAY" A+
FILTER Z{

WHT

= BLK
INPYT—
FROM

"PERMAK AY ~ BRN

FILTER Z4 >

INPUT

FROM
"PERMAKAY"

FILTER 24

BLK

WHT-BRN
v
METER 1

WHT-RED
v
METER 2

TLN8747A-2 & TLN8747ALl-2

TO
"PERMAKAY"
FILTER 21

WHT

[ BRN

WHT-BRN

v

@ METER ¢

WHT- RED
'

METER 2

EBC

TRANSISTOR

DETAIL

¥ CR303 AND CR304 POLARITY REVERSED
FOR MODEL TLN8747AL..

TRANSISTOR
DETAIL

WHT-YEL , METER 4

AFC

SRN-OR® » CORRECTION VOLTAGE

TO CHANNEL ELEMENT

AUDIO
SRN-RED , QUTPUT

OL-EEPD-21164-D

TO AUDIO
PRE- AMPLIFIER

WHT-VEL > METER 4

AFC

_ew-or . CORRECTION VOLTAGE

TO CHANNEL ELEMENT

B . AUDIO
it — O T

OL-EEPS-332{-E

PRE-AMPLIFIER









REVISIONS

63P81001EL7-L

CHASSIS AND

REF.

REFER TO

SUFFIX NO. SYMBOL CHANGE LOCATION |circuiT BOARD
TLN8747A-1 455 kHz IF BD,
TLN8747AL-1 PEPS-1167-A
TLNE7T47A-2 EXTENSIVE CIR- 455 kHz IF BE.
TLN8T47AL-2 CUIT CHANGES PEPS-3325-0
TLNB752A-1 1ST IF & 2ND
TLN8752AL-1 OscC. BD.
TINB753A-1 PEPS-1293-A
TLN8753AL-1
TLE6362A-1 R¥ DECK
PEPS-1162-C
TLNET83A-2 AUDIO &
SQUEL.CH BD.
PEPS-1793-C
TLN8748A-1 MULTIPLIER
TLNE749A-1 BD.
PEPS-1783-C
TLN8846A Cc62 ADDED .05 uF J1-4 NONE

e [ aieres: e | e
Channel Element PL-313-A
pARTS LIST (ALSO SEE SHEET 2) CERI107B CHANNEL ELEMENT, receiv-

IMPORTANT

USE ONLY THE FOLLOWING MOTOROLA
PART NUMBERS WHEN ORDERING
REPLACEMENT PARTS

TLN8846A Metering Socket & Cable PL-315-A
CAPACITOR, fixed

C58, 59, 60, 21K832501 .01 uF +60-40%; 250 v

61

Cc86 21C82372C07 .05 uF +80-20%; 25 v
CONNECTOR, receptacle:

J1 9C857358 female; 12 cont,
RESISTOR, fixed:

R32, 34 65129225 10K +£10%; 1/4 w

IF Filter PL.-314-0

Z1 TEN6022AS FILTER, IF bandpass: (split
channel); center freq, 455 kHz

TLN8993A Receiver Chassis Kit (Carrier Squelch)
TLN8994A Receiver Chassis Kit (Tone-Coded Squelch)

PL-317-A

Q345, 346
T352
XQ345, 346

48K 134584

25C82061H02

9B851303

TRANSISTOR: (SEE NOTE I)
P-N-P; type M4584; does not
incl, 14B82399B01 INSULATOR,
mtg

TRANSFORMER, AF

lug terminals (not marked)
pri: center tapped; total res
0.5 ohms *10%

sec: res 0,2 ohms max,

SOCKET, transistor
2 cont

Channel Element (Receiver) PL-349-0
CER-106A receiver control: =, 0005%
freq. stability incl. TLN8967A
OSCILLATOR; receiver
RES-106A RESONATOR,
receiver
Channel Element (Receiver with AFC) PL-423-0
CER-106B CHANNEL ELEMENT, receiver

control: capable of % 0002%
frequency stability in receivers
with AFC; consists of:
TLN8968A Oscillator Module
RES-106B Resonator Module
(crystal)

er control: frequency stability
+5 ppm; c/o: TLN8968A OSCIILA
LATOR MODULE, receiver:
406-512 MHz, RES-107A
RESONATOR MODULE: incl.
quartz crystal

NOTE
This channel element must
be used in the "No., 2 re-
ceiver' in two-receiver

installations when the incom-
ing carriers have a separa-
tion of 5.85 or 11,7 MHz
(50 kHz)

TLN8757A Four-frequency Rec

eiver Board PL-321-A

c27, 50, 55, 21D82428B59
56, 57

CR15 thru 22 48C82392B03

CAPACITOR, fixed:
.01 uF +80-20%; 200 v

SEMICONDUCTOR DEVICE,
diode: (NOTET)
silicon

1.30, 31 24V80900A61

choke; 0.62 uH

TKN6373A Cable Kit (1-Freq)
TKN6374A Cable Kit (4-Freq)

PL-316-A

P4

CONNECTOR, plug:

c/o: 14C82337A11 BODY
29C82335A01 TERMINAL,
contact: male
29C82336A02 TERMINAL,
contact: femnale
15D83934A11 COVER

TLN8746A Regulator Board PL-323-A
CAPACITOR, fixed:
Ccs52 8D82905G30 0.1 uF £10%; 50 v
C53 21DB82428B59 .01 uF £20%; 200 v
C54 21D82428B62 .01 uF *20%; 200 v
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE I)
CR6 48D82533D10 silicon; zener type
CR7, 8, 9 48C82392B03 silicon
COIL, RF:
L26 24D82135G08 choke; 620 uH
TRANSISTOR: (SEE NOTE I)
Q8 48R 869426 P-N-P; type M9426; does not
incl, 14B83878G01 INSULATOR,
mounting
RESISTOR, fixed:
R31 6S124B67 8.2 %5%; 1/4 w
R32 65128689 2.2K £10%; 1/4 w

PARTS LIST CONTINUED
ON THE BACK OF SHEET 2

Receiver Schematic Diagram
and Parts List

Motorola No. 63P81001E17-L
6/5/74-NPC
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60mVAC AND 0.5 kHz TONE DEVIATION {OmVAC 310mVAC 225mVAC 4.5VAC 4.4VAC 60mVAC 1.25VAC {.10VAC 3.8VAC 14.4vDC
28mV P-P 880mvV P-P 750mV P-P 11v P-pP 10V P-P 170mV P-P 3.34v P-pP 342V P-P 4V P-p TO AUDIO BOARD
"
AYAVAV/ R AVAVAY AVAVAY AVAVAY DIATOR
4
GRN-BRN
CARRIER
CR752 SQUELCH
] R YEL—BLU R
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PRE- Tt PRE-DRIVER DIFFERENTIAL AUDIO OUTPUT 270 10K
AMPLIFIER / nupg{c):ﬂ;}?&og:&cﬁkvym DRIVERS c755 c757 Q751 Q752 07\,60 Q755 Q756
0341 "oL" FILTER on_l = M9570 M9570 el M9570 MS5T1 -
/ M9570 T e | | "PL" DECODER Q342 0343 oo ‘0015uFI O1UF 022UF 2vieL” 5 gly((sl;LB)}'I NOISE
/ s = [ Pt ! M957( c}s(n L XL S L75 = 5.5v v 6.8v 12v(ST8Y) ov| SWITCH 1.9VDe o
68K 73.9v] NOTE 40) : 6H f - . L
crom RN-RED / Raar 32| L SO ] sax | [Vorowe] | R346 Ly : 345 pagr 05‘” 0.220F R357 7 9y, WHT-BRN ¥ 3.4y a3as, SRN DECODER _ | crav-crn R7St RIS2  —— R754 R7ss C7a° o.7v o.3v ' c7sq 065y R772 ¥ 12y R776 ov
‘ d " 1t i 7% 3.3k A
oiscrminaror INPUT TR o ¥ - 25kS OR oK | o3 l o8 I _l_o,zzur 88 | e /5,95)“}{z9v} w352 383 PO Z341 INPUT 2.2K 6.8K 10K | 10K o o 100K b ok Q757
i ) WHT ' C344 7343 $isg 5.6V 5.6K 10K g%sKs R363 3.6V — c783 ~ o.1v ,OGBUF 12V MS570
Lesar R342 R344  $R345 ! 25K | 042 l EJE‘UF PO 2343 L { O 4 P/0 7341 22 YEL \
:EDO‘UF g 00 K | I ' = Hesas BLLI 1 Hiren +lcaas LR35 | Rass iy R364 Pa-El A _c763 ov
= = = b 3llew! 2220% e Tox Sen N L ok Toe S TR 3 X BLK-YEL SPEAKER “033UF 2 R759 R760 | T
= ! P/0 7343 S Ve M 2 R360 . e c752 c754 |c756 a7k 470 $R767 R769 $R770 0.15UF R777
v Lged = = |73@ = = 10 st o@2s°c 4-8 ;; - 100K 680 3400 2.2k
100mVAC i l = = _I 0344 ho0 3.6V Q.22 04UF |068UF crez
@ s WHT-BLU | 3.9y Q346 - J20-8"| weteR J-_= =T = R780 $R756 = = = = R768 = =~ R7 T R7T3 = -
Ma584 AUDIO 390K 47K 22K 47K = {SUF |+ 47K 47K 8RN=-RED
s '\Q>[ " : +— A+ FILTERED
o P < R774 FROM
WHT-GRN B 470 06BUF NOT 2.2K AUDIO BGARD
] UsED
To  FROM AUDIO HIGH—#PASS FILTER ,
AUDIO - " " R77S
gz o ACTIVITY  oRiNER oRNER B::VW“T sLK PL" FILTER veL-rep  C764 c766 e 33
N NOTE {4 13 - - AV \ YEL—-BRN L H
[0.35 10 0.70VAC | 3vac] [o.6vAC 2.8VAC INDICATOR L=t INPUT < ol ) PL" FILTER ]9, 60ARD . o7vhe
T T AUDIO \ A+ A— FROM .033UF c765 .068UF OUTPUT CR754 7V
\ LIMITER AMPLIFIER DETECTOR SWITGH P AUDIO BOARD L . . 1
T \ ! @ 0.55VAC TO0VAC ©.42UF r———q DEPS-560- C @
\ Q348 Q349 VEEE) @ @ @ i =
C352 N
ess MssT0 [ M9594 M R779 | ,_6732 | o 3
022UF o385 case (o.zv) . o 220k 7
> 3y 4.8V R382 | | " m
- it , ’ T L VIBRASPONDER
0.9 1200 , ‘L/o 2342J q.9v rzov) EEPS~556-C Ll _ i DETAIL
R366 R371 R gR37S 3375 amcR3a2 - R380 c357 +lcase sV -
6.8K 12K 820 $P/0 8K Iwr :Esur = = =
7343 P/Q
- 2342 = =
R377 $CR3I4 SR3I78 SR3I7S R384 +{C359
ooe | rars A S P 39K Toaur NOTES:
220K \ 73a3_| o L. £
RT342 e = - 341 1. FREQUENCY CALCULATIONS:
@25»(‘ 1.7V . — m 2.8v. BRN-RED A+ FILTERED PR fc - 11,7 MHz (or 11.6 MHz in two-receiver stations using shifted i-f)
€360] + ol
== 24
s BRN -RED BRN-RED i
YEL-BLU WHT-BRN 1.7v ) N 3
a3 32K e . IN TWO-RECEIVER BASE STATIONS (WHEN THE CARRIER SEPARATION
2 2 Y BETWEEN RECEIVERS IS 5. 85 MHz OR 11,7 MHz 50 kHz), THE LOWER-
CARRIER CA:?JRA"%(F)QR $5el &or343 { F's AT:' FREQUENCY RECEIVER USES AN 11,7 MHz [F AND THE HIGHER.- FRE.
SQUELCH IND ICA i _th QUENCY RECEIVER USES AN 11,6 MHz (SHIFTED) IF.
DlSABLE P4-G2 WHT-BLU [BLK-WHT|GRN-BLK {WHT-ORG DECODER
2. SEE PARTS LIST FOR COMPONENT INFORMA TION.
"pL" "pLH 3. USED IN 1-FREQUENCY RADIOS ONLY,
DISABLE | DECODER 4. JUMPER JU301 USED IN ALL MODELS,
FROM OUTPUT 5. PIN NUMBERS ARE FOR REFERENCE ONLY.
Pa-Gt 6. USED IN 4-FREQUENCY MODELS ONLY, E
AUDIO RECEIVER 7. ALL DC VOLTAGES ARE MEASURED WITH A 20, 000 OHM- PER-VOLT MUL TI- >
DISABLE MFUTE . METER, EXCEPT WHERE OTHERWISE NOTED, =
EALLA oM 8. USE VACUUM TUBE VOLTMETER. w
9. NOT USED. 8
10. JUMPERS: JUI-REMOVED FOR REMOTE OPERATION; JU2-REMOVED FOR o
"PL" OPERATION.
11. REFERS ONLY TO REMOTE AUDIO PATH (REMOTE CONTROL STATIONS PREVIOUS REVISIONS AND PARTS LIST
ONLY),
12. UNLESS OTHERWISE STATED: SHOWN ON BACK OF THIS DIAGRAM
CAPACITOR VALUES ARE IN PICOFARADS; RESISTOR VALUES ARE IN
OHMS (X = 1000). Receiver Schematic Diagram and Parts List
13, COMPONENT REFERENCES OUTLINED BY A REC TANGLE INDICATE MARK-
INGS ON CHASSIS. Motorola No. 63P81001E17-L
14, DOUBLE VOLTAGE REFERENCE POINTS IN THE AUDIO AND SQUELCH (Sheet 2 of 2)
CIRCUIT: PARENTHESES INDICATES VALUE FOR USQ (UNSQUELCHED
MODE). NO PARENTHESES INDICATES VALUE FOR FSQ (FULL SQUELCH 6/5/74-NPC
MODE),
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PARTS LIST (CONTINUED)

LEGEND:

L1 = 406-430 MHz
L = 430-450 MHz
M = 450-470 MHz
H=470-494 MHz

Hii = 494-512 MHz

RF DECK

TLE6361A (406-430 MHz)
TLE6363A (430-450 MHz)
TLLE6362A (450-470 MHz)
TLE6364A (470-494 MHz)
TLE6365A (494-512 MHz)

PL-1320-B

CAPACITOR, fixed:
13 pF #5%; 500 V

.001 uF £10%; 100 V
22 pF #5%; 500 V; NPO

CONNECTOR, receptacle:
female; coaxiual; miniature type

COIL, RF:

4-3/8 turns; tapped at "'ground"”
end

4-1/8 turns; tapped at ''ground"
end

4 turns; tapped at ''ground’ end
3-7/8 turns; tapped at '"ground
end

3-11/16 turns; tapped at
“ground'' end

4-3/8 turns

4-1/8 turns

4 turns

3-7/8 turns

3-11/16 turns

4-3/8 turns

4-1/8 turns

4 turns

3-7/8 turns

3-11/16 turns

4-3/8 turns

4-1/8 turns

4 turns

3-7/8 turns

3-11/16 turns

4-3/8 turns

4-1/8 turns

4 turns

3—2/8 turns

3-11/16 turns

4-1/2 turns; tapped at 1-5/8
turns from ''ground'' end
4-1/8 turns; tapped at 1-5/8
turns from ‘'ground' end
4-1/4 turns; tapped at 1-5/8
turns from ''ground' end
3-7/8 turns; tapped

4 turns; tapped

4-3/4 turns; coded WHT
4-3/4 turns; coded WHT
3-3/4 turns; coded RED
2-1/2 turns; coded GRN
2-1/2 turns; coded GRN

TRANSISTOR: (SEE NOTE I)
field-effect; type M9533

RESISTOR, fixed:
2.2k £10%; 1/8 W

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION

%#41-84410B03 NUT, tuning
screw locking: "'star' type

(6 req'd)

*Screws and nuts used with L1
thru L6,

LEGEND:

LI = 406-430 MHz
L = 430-450 MHz
M = 450-470 MHz
H = 470-494 MHz

HH = 494-512 MHz

MULTIPLIER BOARD

TL.N8748A (Single-Frequency; 406-430 MHz)
TLN4564A (Single-Frequency; 430-450 MHz)
TLN8750A (Single-Frequency; 450-470 MHz)
TLN47706 (Single-Frequency; 470-494 MHz)
TLN4771 (Single-Frequency; 494-512 MHz)
TLNB8749A (Multi-Frequency; 406-430 MHz)
TLN4563A (Multi-Frequency; 430-450 MHz)
TLN8751A (Multi-Frequency; 450-470 MHz)
TLN4772 (Multi-Frequency; 470-494 MHz)

NON-REFERENCED ITEMS

Cl 21-867302
C2 21-83880G01
C3 21-124554
J1 9-84135B01
LILL 1-80714B11
L1L 1-80718B55
LM 1-80780A73
L1H 1-80727B50
L1HH 1-80727B52
L2LL 24-83853G19
L2L 24-83853G25
LM 24-83853G03
L2H 24-83853G32
L2HH 24-83853G35
L3LL 24-83853G19
L3L 24-83853G25
L3M 24-83853G03
L3H 24-83853G32
L3HH 24-83853G35
L4LL 24-83853G19
L4L 24-83853G25
L4aM 24-83853G03
L4H 24-83853G32
L4HH 24-83853G35
L5LL 24-83853G19
L5L 24-83853G25
L5M 24-83853G03
L5H 24-83853G32
L5HH 24 -83853G35
L6LL 1-80714B10
L6L 1-80718B54
L6M 1-80.780A72
L6H 1-80727B49
L6HH 1-80727B51
L7LL 24-83884G06
L7L 24-83884G06
L7™M 24-83884G01
L7H 24-83884G07
L7HH 24-83884G07
Ql 48-869533
R1 6-185B83
15-83855G01
1-80709B53

PLATE, mixer cover

TUNING ASSEMBLY: includes;
64-83852G01 PLATE, cover
*3-84127B01 SCREW, tuning
10-32 x 7/8'" headless; slotted
driver (6 req'd)

32

TLN4773 (Multi-Frequency; 494-512 MHz) PL-1323-C
CAPACITOR, fixed: pF; *5%;
500 V; unl otherwise stated

c28 21-82450B29 | 0.51: coded GRN-BRN-GRAY-
GOLD

C29LL 21-83406D82 | 36; NP0

C29L 21-83406D71 33; NP0

C29M 21-114166 30 £10%; NPO

C29H 21-82133G06 | 27; NPO (single-freq)

C29HH jor21-840365 24; NP0 (multi-freq)

C30LL 21-840365 24; NPO (single-freq)

C294H bor21-82204B34 | 22; NPO (single-freq)

€29LL 21-84493B27 | 51; 200 V; NPO

C30L 21-83406D87 | 43; NPO

C30M 21-82610C45 | 40; 100 V; NPO

C30H 21-82610C86 | 36; 200 V; NPO

C30HH 21-83406D19 | 33; NPO

C31lLL 21-82610C09 120; 200 V; N220

C31L 21-82610C09 120; 200 V; N220

C31M 21-82610C44 100; 100 V; N220

C31H 21-82610C63 91;200 V; N220

C31HH 21-84493B32 | 82; 200 V; N220

Cc32 21-857336 2 £0, 25 pF; NP0

C33LL 21-83406D83 12; N150

C33L 21-838686 10 +5% N150

C33M 21-859642 9 £0.5 pF; N150

C33H 21-847873 8.2; N150

C38HH 21-847873 8.2; N150

C34LL 21-84493B29 47- 200 V; N470

C34L 21-83406D88 40: N470

C34M 21-859697 30; N470

C34H 21-124946 27; N470

C34HH 21-124946 27; N470

C35 21-832501 .0l uF +60-40%; 250 V

C36 21-82428B59 .01 uF +80-20%; 200 V

c37 21-82450B35 0.2 £10%; coded RED-BLK-
GRAY-SILVER

C38LL 21-83406D53 3.3 %0, 25 pF; NPO

C38L 21-83406D66 2.7 %0.25 pF; NP0

C38M 21-857336 2 £0. 25 pF; NP0

C39LL 21-84493Bl4 68; 200 V; NPO

C39L 21-82187B06 560

C39M 21-82187B06 560

C39H 21-865922 390 +10%

C39HH 21-865922 390 £10%

C40LL 21-82204B03 6 £0.5 pF; NP0

c4eL 21-82204B03 6 £0.5 pF; NP0

C40M 21-840850 4 £0.5 pF; NP0

C40H 21-840850 4 £0.5 pF; NP0

C40HH 21-83406D53 3.3 £0.25 pF; NP0

C41LL 21-83406D73 7.5 £0.5 pF; NP0

C41lL 21-83406D65 5 £0. 25 pF:; NPO

C41M 21-83406D65 5 +0. 25 pF; NP0

C41H 21-840847 5; NP0

C41HH 21-82355B39 4.7 0. 25 pF; NP0

C42LL 21-84493B21 30; 200 V NPO

c42L 21-83406D67 22; NPO

C42M
C42H
C42HH
C43
C44
C45

C46
C47

C48
C49

Cc51
c84

CR1
CR4
CR5
CR23

Ll4

Ll15

L16

[ 1138

L19LL

L1i9L

L19M

L19H

L19HH

L20LL
L20L
L20M
L20H
L20HH
L2ILL

L21L

L2IM

L21H

L21HH

Q5
Q6
Q7

R17
R18
R19
R20
R21
R22
R23
R24
R25
R30
R63

21-848525
21-840365
21-840365
21-82428B62
21-82428B59
21-82428B59

21-82428B59
21-82428B59

21-82428B59

8-82905G11
21-82428B59
21-82428B62

48-82921G02
48-82392B13
48-82392B13
48-82392B03

24-83857G01
24-83857G02
24-83857G03
24-83857G04
24-83857G05

1-80714B13

1-80718B56

1-80780A83

1-80727B55
1-80727B57

24-83858G05
24-83858G08
24-83858G02
24-83858G14
24-83858G17
1-80714B14

1-80718B57

1-80780A84

1-80727B54

1-80727B56

48-869534
48-869534
48-869534

6-185B90
6-185B86
6-185C02
6-129752
6-128688
6-129860
6-129617
6-128689
6-129860
6-127807
6-127807

16: NPO

24: NPO

24; NPO

.01l uF +80-20%; 200 V
.0l uF +80-20%; 200 V
.01 uF +80-20%; 200 V
(multi-freq only)

.01 uF +80-20%; 200 V
.0l uF +80-20%; 200 V
(multi-freq only)

.0l uF +80-20%; 200V o
(multi-freq only)

0,22 uF *10%; 50 V
.01 uF +80-20%; 200 V
.0l uF +80-20%; 200 Vv

SEMICONDUCTOR DEVICE,
diode: (SEE NOTE I)
germanium

silicon

silicon

silicon (single-freq only)

COIL, RF:
BRN; 8-1/2 turns, tapped at

2-1/8 turns: incl tuning core
RED; 8-1/2 turns; incl tuning
core

ORG; 6-1/2 turns, tapped at
7/8 turn; incl tuning core
YEL; 3-1/2 turns, tapped at
7/8 turn; incl tuning core
GRN; 3-1/2 turns; incl tuning
core

13-1/4 turns; tapped at 1-3/4
turns; requires 76-83419G02

CORE, tuning

12 turns; tapped at 1-3/4 turns;
requires 76-83419G02 CORE,
tuning

12-1/4 tarns; tapped at 1-3/4
turns; requires 76-83419G02
CORE, tuning

11-3/4 turns; tapped at 1-3/4
turns

10-5/8 turns; tapped at 1-3/4
turns

14-1/4 turns

13 turns

13-5/8 turns

12 turns

11-5/8 turns

15-1/2 turns; tapped at 3-1/4
turns; requires 76-83419G02
CORE, tuning

13-1/2 turns; tapped at 3-1/4
turns; requires 76-83419G02
CORE, tuning

13-7/8 turns; tapped at 3-1/4
turns; requires 76-83419G02
CORE, tuning

12-3/4 turns; tapped at 3-1/4
turns

12 turns; tapped at 3-1/4 turns

TRANSISTOR: (SEE NOTEI)
N-P-N; type M9534
N-P-N; type M9534
N-P-N; type M9534

RESISTOR, fixed: £10%; 1/4 W
unl otherwise stated
8.2k; 1/8 W

3.9k; 1/8 W

68k; 1/8 W

270

2.7k

56

120

2.2k

56

33k

33k

NON-REFERENCED ITEMS

26-82221H01

26-82076C01

1-80780A82

SHIELD, coilirused with 114,
L15

SHIELD, coil: used with L16,
Ll7, L18

SHIRLD, coil: used with L19,
1.20, L21

1ST IF & 2ND
OSCILLATOR BOARD

TLN8752A (11.7 MHz, standard IF, high side injection)
TLN8752AL (11, 7 MHz, standard IF, low side injection)
TLN8753A (11,6 MHz, shifted IF, high side injection)
TLN8753AL (11,6 MHz, shifted IF, low side injection)

PL-318-D

455 KC IF BOARD

TLN8747A 455 kHz IF Board

TLN8747AL 455 kHz IF Board (NOTE II)

PL-779-A

Ll1o, 11
L12
L13

Q2
Q3, 4

R2, 3
R4
R5, 7

R8, 9
R10, 15
RI11, 12
R13
R14
R16

T1
T2

Y1

Y2

Y3

21D82204B28
21D82428B59
21D82204B29
21D83406D18
21D82450B29
21D82133G44
21D83406D19
21D82133G52
21K840048
21D82428B26
8D83293B01
21C82372C01

21K859942
21D83406D10
21R 124554

24E83879G01
24C82835G21
24E83879G04
24D82135G04
24D82135G08

48R869456
48R869571

65128687
65129231
65127802
65129753
65129233
65129230
65129269
65127805
65127807
65127800

24E83879G02
24E83879G03

48D84228C38
or48D84226C25

48D84228C36
or48D84228C23

48D84229C17
or48D84229C13

48D84229C21
or48D84229C22

CAPACITOR, fixed: pF: £5%;
50 v; unl, stated

43; 200 v; NOSO

.01 uF +80-20%; 200 v
43 £3%; 200 v; NPO
47; N150

0.51

18; N330

33; NPO

43, NPO

240

.02 uF +80-20%; 200 v
0.1 uF £10%; 50 v

0,1 uF +80-207; 25 v

220

6.8 0,25 pF: NP0
22; 500 V; NPO
COIL, RF:

coded BRN

choke; 3.7 uH
coded YEL

choke; 1.5 uH
choke; 620 uH

TRANSISTOR: (SEE NOTET)
N-P-N; type M9456
P-N-P; type M9Y571

RESISTOR, fixed: =107:; 1/4 w:

C303, 304,3u:9
C302

C308, 314, 301
C305, 361

C306, 311, 317,

318, 326, 329
C307, 312
C310, 316
C319, 320

C321
C322, 323
C324, 325
c327
C328

CR301, 302
CR303, 304

unl. stated
6. 8K
3.3K
1K
100
47
12K
18K
15K
33K
220

TRANSFORMER, RF:
coded RED; incl, tuning core
coded ORG; incl, tuning core

CRYSTAL UNIT, quartz:

(SEE NOTE II)

type FSD; See Following
11.70625 MHz (TLN8752A, AL)
11. 60625 MHz (TLN8753A, AL)
type FSD; See Following
11.6945 MHz (TLN8752A, AL)
11.5945 MHz (TLN8753A, AL)
for standard IF: type GN;

See Following

12,155 MHz (TL.N8752A)
11.245 MHz (TLN8752AL)

for shifted IF: type GN;

See Following

12. 055 MHz (TL.N8753A) or
11,145 MHz (TLN8753AL)

NOTE
Standard IF = 11.7 MHz
Shifted IF = 11.6 MHz

L301
L.302

Q301,
Q30z,

R301
R302
R303,
R304
R 305,
R 306,
320

R307
R308
R310,
R311,
R312
R313
R315
R316
R319,
R326
R327,
R329
R330
R331

T3

303,
304

314,
309,

324
318,

325

328

305

323
387

322

8C82095G06
8D83813H04
or8D82905G07
21C82372C01
8D82905G04
21D82428B59

21C82187B17
21D82133G23
8D83813H09
or8D82905G11
21E82537B38
21E82537B39
21D83406D17
21D82187B25
21K859219

48C82921G01
48C83654H02

24D82135G08
24D82135G07

48R869571
48R869570

655581
656393
656090
656432
656229
656038

656373
656394
656270
655591
656080
655659
656040
656048
655550
65128599
65129886
65128902
65129227
65129247

24V80906A 42

CAPACITOR, fixed: uF; *10%;
50 V; unl, stated

0.1; 200V

0.1

0.1

0.1 +80-20%; 25 V

. 068

.01 +80-20%; 200 V

820 pF; 500 V

27 pF; 500 V NPO

0,22

0.22

1000 pF £3%; 100 V
1500 pF +2%; 100 V

62 pF +5%; 500 V N1750
3300 pF; 500 V

56 pF +5%; 500 V

- SEMICONDUCTOR DEVICE

diode: (SEE NOTE I)
germanium
silicon (NOTE III)

COIL, RF:
choke; 0,62 mH
choke; 2 mH

TRANSISTOR: (SEE NOTE I)
P-N-P; type M9571
N-P-N; type M9570

RESISTOR, fixed: £10%; 1/2 W;
unl, stated

3. 3K

1.2K

470

270

1K

1.5K

150

12K

220

18K

4, 7K

3.9K

680

47K

47

680;1/4 W
27K #5%; 1/4 W
47K; 1/4 W
270K; 1/4 W
560K; 1/4 W

TRANSFORMER, discriminator;

AUDIO & SQUELCH BOARD

TLN8783A Audio & Squelch Board

PL-320-C

C341
C342,
G343,
C344,
C346,
C348
€350,
C352,
€353
C355
C35¢6
C360

CR341
343

L341

Q341,

345, 347
357
349
358, 359

351
354

, 342,

343,

344, 347, 348

coded RED; incl. 76B82572G03
CORE, tuning

Q342,
Q349

R341
R342
R343
R344,
R345
R346
R351
R332
R353,
R354
R362
R363
R364
R365
R366
R367
R368
R370
R371
R372
R373
R374
R375
R379
R384

RT341
RT342

T351

7341

7342

7.343

350

369

361

21D821878B29
8D82905G 11
23K865137
8D082905G05
23K 865136
23D82783B08
8D82905G04
8D82905G02
21K850118

21K 859944
21K874352
22D82601A25

48C82392B03

25BYB2878A03

48R869570

48R869571
48R8695%4

65127805
65127806
65185C02
65131524
65129805
65135891
65129861
65129433
65129225
65129804
65488045
65131641
17C82350A05
65185882
65129237
65129299
65127801
6S185A53
65129887
6S124A97
65135B06
65131276
65185A47
65129431
65129232

6CB82769A01
6B865641

25C82058H01

51D82070H06
51D82070HO8

51D82070H09

CAPACITOR, fixed: uF; #10%;
50 v; unl, stated
.001; 100 v

0.22

4,7 ®20%; 25 v
0.15 .

15 +20%; 25 v

1 £20%; 35 v

. 068

. 022

100 pf #5%; 300 v
300 pi” £5%; 500 v
1200 »F *5%; 300 v
100 +150-107; 20 v

SEMICONDUCTOR DEVICE,
diode: (SEE NOTE'I)
silicon

COI1L, RF:
choke; 70 mH

TRANSISTOR: (SEE NOTE I}
N-P-N; type M9570

P-N-P; type M9571
N-P-N; type M9594

RESISTOR, fixed: #5%; 1/4 w;
unl. stated

15K #10%

27K +10%

68K £10%; 1/8 w
100

1K

10K #10%; 1/8 w
68 £10%

5. 6K £10%

10K +10%

18K #109%

470 5%; 1 W

22 %197

0,16 £10%; 1 w
1, 8K +10%; 1/8 w
6. 8K

68K

470 £10%

1,5K: 1/8 w

12K

100K

220K: 1/8 w

150

820; 1/8 w

180

3. 9K %10%

THEKMISTOR :
10 ohms @ 25°C
300 ohms @ 25°C

TRANSFORMER, AF:

lug terminals (not marked};

pri: (center-tapped); total res.
670 ohms max, sec: {center-
tapped); total res. 13 ohms max
(primary center tap coded WHT
dot)

PACKAGED RESISTOR
NETVORK:

incl, R355, R356, R357, R358,
R359, R360

incl, R378, R380, R381, R382,
R383

incl. R347, R348, R349, R350,
R376, R377

“PL”” DECODER BOARD

TLN8785A "PL"

Decoder Board

Pi.,-324-B

CAPACITOR, fixed: u¥F; £10%;
50 V; unl stated

C751 21D82187B10 270 pF; 500 V

C752 8§D82905G 11 0.22

C753, 764 8D82905G08 . 033

C754 8D82905G07 0.1

C755 21D82187B18 .0015; 100 V

C756, 758, 8D82905G04 . 068

759, 761, 766

C757 8D82905G01 .01

C760 8D82905G02 . 022

C762 23D83214C02 15 *20%; 25 V

C763 8D82905G05 0.15

C765 8D82905G09 0.12

SEMICONDUCTOR DEVICE,
diode: (SEE NOTE I)
CR751, 752, | 48C82392B03 silicon
753, 754
REACTOR: AF choke;
L751 24C84003A01 6 H
L752 24C84004A01 6 H; shielded
TRANSISTOR: (SEE NOTE 1)

Q751, 752, 48RB69570 N-P-N; type M9570

753, 754,

755, 757

Q756 48R869571 P-N-P; type M9571

RESISTOR, fixed: #5%; 1/4 W;
unl stated

R751, 777 65128689 2.2k £10%

R752 65128687 6. 8k £10%

R753, 754, 65129225 10k £10%

755, 764, 776

R756, 759, 65131527 47k

773

R757, 760 65129709 470

R758, 763 65129667 22k

R766 65129431 180

R767, 772 6S124A97 100k

R768, 771, 65129669 4, Tk

778, 781

R769 65129984 680

R770 65129753 100 %£10%

R774 65129804 2.2k

R775 6S124A13 33

R779 65129147 220k +10%

R780 65128682 390k *10%
NON-REFERENCED ITEM
14C83485C01 SOCKET, "Vibrasponder"

Resonant Reed; 4 cont.
NOTES:

I. For optimum performance, diodes, transistors, and
integrated circuits must be ordered by Motorola part

numbers.

1I. TLN8747AL used in receivers which employ low-side
injection in high IF board.

III. CR303 and CR304 are reversed in polarity for
Model TLN8747AL.
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RECEIVER ALIGNMENT PROCEDURE

A. TEST EQUIPMENT REQUIRED

Motorola SI056A-9A Series Portable Test Set with a TKN6025A Adapter Cable (available on sep-
arate order). A 0-50 microampere meter with 20, 000 ohms equivalent series resistance may be
used if a test set is not available.

Motorola Model S1318A FM Signal Generator (or equivalent).

Motorola Model TLN6845A Tuning Tool Kit. A small screwdriver may be used for some of the
alignment.

Motorola Solid-State DC Multimeter, rf probe, and 50-ohm termination (or equivalent).

B. HOW TO SET UP THE S1056A PORTABLE TEST SET

Set function selector switch to RCVR position,

Switch on 455 kHz crystal oscillator,

Connect 20-pin meter cable plug to test set; connect the adapter cable to the cable coming from
the test set; connect the other end of the adapter cable to the receiver metering socket. When the
test set is not in use, disconnect the 20-pin metering cable to conserve internal battery life. The
plug on the cable acts as an on-off switch completing the battery circuit.

Connect the rf extension cable to the test set; connect the rf probe cable to the rf extension cable.

C. HOW TO SET UP THE SIGNAL GENERATOR FOR RF ALIGNMENT

Set up the signal generator according to the instructions supplied with the unit.

Connect the signal generator cable to the antenna input.

Turn the generator output up to maximum.

Keep the test set in position 4.

Rotate the signal generator dial back and forth near the assigned rf carrier frequency, Watchthe
test set meter. The pointer should swing above and below the zero reading as the dial.is rotated.
If no indication can be obtained, place the center conductor of the generator cable at the top of 1.8
on the 11,7 MHz i-f board. Set the dial for exact zero reading, Be sure the generator frequency
is kept at zero meter reading.

D. FREQUENCY CALCULATIONS

For all One-Receiver Stations and most Two-Receiver Stations

f - 11,7 MHz
fl = "¢
24
f2 = 12. 155 MHz (11,245 MHz is factory selected for
some units)
WHERE:
fl = channel element frequency
fc = carrier frequency
f2 = second oscillator frequency

For Receiver on Highest Frequency in Two-Receiver Stations where carrier frequencies

are separated by 5.85 MHz #50 kHz or 11.7 MHz %50 kHz

3]

f

f -11.6 MHz
B

24

f, = 12,055 MHz (11, 145 MHz is factory selected

2 for some units)
WHERE:
fl = channel element frequency
fc = carrier frequency
f2 = second oscillator frequency

F. RECEIVER ALIGNMENT (CONT'D)

ADJUSTMENT

TEST SET
SWITCH
POSITION

STAGE AND TUNING PROCEDURE

Ccl, C2

1

RF PREAMPLIFIER - Adjust CZ and C1 in that order on the rf

preamplifier for maximum meter indicationinposition 1. Use
screwdriver end of tuning tool B.

1.1 thru L6

RF DECK - Use a screwdriver and preset L1 through L6 by
turning the. tuning screws counterclockwise (away from the top
plate) until the screws are approximately 1/2 inch above the
top plate (3.8 inch for frequencies below 460 MHz). Increase
the output of the signal generator until an indication of 5 uA is
observed on meter position 1. Tune L1 through L6 (in that
order) for maximum indication on meter position 1. (Decrease
the signal generator output level back to an indication of 5 uA
on meter position 1 each time the current rises to 15 uA.)
Repeak L1 through Lé6.

L8, Tl
T2, L10, LL11

1 and 4

11,7 MHz IF - Readjust carrier frequency for an exact zero
reading on meter position 4. Use a signal input of approxi-
mately 15 uA on meter position 1. Use large hex end of tuning
tool B, Detune L8 and Tl by turning slugs counterclockwise to
the top of coil forms (i.e., near the board). Tune L1l, L10
and T2 (in that order) for a maximum indication on meter po-
sition 1. Repeak L11, L10 and T2, (Do not attempt to repeak
these coils during the subsequent adjustments., ) Peak L8 and
T1 (in that order) for maximum indication on meter position 1.
Repeak L8 and Tl two more times.

NOTE
It is very important that L8 be tuned before T1l, Tune
by maximum meter indication, not by audio noise.

L1 thru L6,
L21

1 and 6

Detune L 16 approximately 5 uA on meter position 1. Tune L17,
118, 1.19, L20 and L21! for a maximum indication on meter po-
sition 1. Retune L16 for peak on meter position 6. Repeak Ll
thru L1 (in that order) for maximum indication on meter posi-
tion 1. Repeat. Reduce generator output to 20 dB quieting
level. Retune L6 and L21 for best quieting.

E. TEST SET SELECTOR SWITCH POSITIONS
S1056 A-9A
TEST SETS ! 2 4 5 6 H
CIRCUIT 455 kHz IF 455 kHz IF Audio
. . | Multipli
METERED Ampl. #2 Ampl. #3 Discrim, l1st Osc ultiplier Output
TYPICAL NO 8 uA or more
SIGNAL READ- (with preamp)
ING WITH 26 uA £ uA 20 uA 13 uA ---
RECEIVER 2 uA or more
ALIGNED (without preamp)
F. RECEIVER ALIGNMENT
TEST SET
SWITCH
STEP ADJUSTMENT | POSITION STAGE AND TUNING PROCEDURE
1 T3 1 and 4 DISCRIMINATOR - Set up the testsetasdescribed inparagraph
B. Adjust T3 so that the slug is close to the center of the coil.
Insert a 2 pF capacitor in series with the rf probe. Place the
probe on the base of the second mixer (POINT 1), Usea signal
input to produce an indication on meter position 1, between
5 uA and 15 uA. Adjust T3 for an absolute zero on the "0"
center (top) scale with the switch in position 4. Use screw-
driver end of tuning tool A. This is a critical adjustment and
should be exactly on zero. Remove the rf probe.
2 LI4, L15, 5, 6 and MULTIPLIER - On multi-frequency models place the frequency
L6, L17, 1 selector switch in the F1 position. Use a small hex-end of
L8, L19, tuning tool B, Adjust all coils so that the slugs are very close
2o, L21 to the top of the coil (i. e., near the board). Adjust coils L15

and L 14 (in that order) for maximum indication on meter po-
sition 5, Repeak coils L15 and L14. Adjust L16 for maximum
indication on meter position 6. Adjust coils L.17 and L 18 for a
minimum indication on meter 6. Adjust L19 for a small peak
indication on meter position 6. Set up the signal generator as
described in paragraph C. Apply as much signal as is re-
quired at the carrier frequency for an indication of 5 uA on
meter position 1. Align coils L21, L20, L19, L18 and L17 (in
that order) for maximum indication on meter position 1.

Cl, C2

land 11

RF PREAMPLIFIER - Increase the signal generator output for
a small indication in meter position 1 (5-10 uA). Repeak C2
for maximum meter indication in meter position 1. Reduce
the signal generator output to the 20 dB quieting level and re-
touch Cl and L1 for best quieting sensitivity,

ALIGNMENT

CONTINUED ON REVERSE SIDE

¥1l, F2, F3,
F4

ON-FREQUENCY ADJUSTMENT - Transmit a carrier from the
transmitter which the receiver is normally intended to receive,
Test set position 1 should indicate a rise when the transmitter
is keyed. If necessary, connect the antenna to the radio set.
Check the meter reading in test set position 4, Disable the AFC
by shorting the AFC test point to the shield. Zero indicates an
on-frequency condition.

Set the F1 "warping'' capacitor for exact zero meter reading in
position 4 on the F1 frequency. On multiple frequency models,
set the additional warp capacitors for a zero meter reading on
each position of the frequency selector switch, Remove the
short from the AFC test point. DO NOTREADJUST COILS L14
AND L15

*Skip this step unless the radio set is equipped with an optional RF Preamplifier,

RECEIVER

Receiver Alignment Procedure
Motorola No. EPS-901-B

6/5/74-NPC



G. TWO-RECEIVER STATIONS TUNING INSTRUCTIONS

20 DB QUIETING 20 DB QUIETING
SENSITIVITY SENSITIVITY TWO-RECEIVER
WITHOUT RF PREAMPLIFIER WITH RF PREAMPLIFIER FREQUENCY SEPARATION
1.0 uVv 0.5 uVv Up to 3 MHz
0.7 uVv 0.35uVv 3 MHz - 5 MHz
0.62 uVv - 5 MHz and greater
--- 0.31uVv 5 MHz - 10 MHz

WITHOUT RF PREAMPLIFIER

1. Tune each receiver individually with the antenna coupler disconnected.

2. Insert the coupler between the two preselectors,

3. Measure the 20 dB quieting for each receiver. If the sensitivity does not compare with that in the
preceding table, slight retuning of preselector input coil (L1) should be all that is required.

For stations which do not meet the 20 dB quieting sensitivity, monitor the receiver with the
poorest sensitivity., While monitoring, tune the preselector input coil (L1) of the receiver. If the
receiver being monitoried is on a higher frequency than the receiver being tuned, the coil (L1)
should be turned inward until the sensitivity improves to that of the preceding chart. Then recheck
the sensitivity of the other receiver; if on a lower frequency the coil is turned outward., After the
worse case degradation is within specification, remeasure the other unit.

WITH RF PREAMPLIFIER

Up to 5 MHz Receiver Frequency Separation

1. Tune each receiver individually with the antenna coupler and rf preamplifier disconnected. Fol-
low the previously detailed single-receiver alignment procedure without an rf preamplifier.

2, Insert the antenna coupler and rf preamplifier between the two receiver preselectors.

3. Adjust C2 and C1, in that order. on the preamplifier for maximum meter indication in position 1
on the higher frequency receiver, Repeat,

4. DPerform step 3 in paragraph G -- TWO-RECEIVER STATIONS TUNING INSTRUCTIONS WITHOUT
RF PREAMPLIFIER -- to complete the alignment procedure,

5 to 10 MHz Receiver Frequency Separation

1. Tune each receiver individually with the antenna coupler and rf preamplifier disconnected. Fol-
low the previously detailed single-receiver alignment procedure without an rf preamplifier.
2, Tune the rf preamplifier to a frequency midway between the frequencies of the two receivers
while disconnected from the antenna coupler.
(a) Connect the rf voltmeter through a 50-ohm termination to the OUTPUT of the rf preamplifier,
(b) Connect the rf signal generator to the INPUT of the rf preamplifier and set to a frequency
midway between the frequencies of the two receivers,
(c) Adjust C2 and C1, in that ord®er, on the preamplifier for a maximum meter indication on the
rf voltmeter., Repeat.
(d) Disconnect the test equipment from the rf preamplifier,
3. Connect the rf preamplifier and antenna coupler to the receivers,
4. Perform step 3 in paragraph G -- TWO-RECEIVER STATIONS TUNING INSTRUCTIONS WITHOUT
RF PREAMPLIFIER -- to complete the alignment procedure,

Greater than 10 MHz Receiver Frequency Separation

Use of an rf preamplifier is not recommended for receiver frequency separations greater than
10 MHz.

3HA
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN8889A Receiver Shield Kit

PL-407-B

C401 thru 450

L401 thru 404,
411 thru 415,
417 thru 425
1405, 406,
407, 408, 409,
410, 416

J25
J35
J45

P25

P30
P45

21K821474

24A890687

24K858989

9C83478E01
9C82323G01

28B864669

28B82331G01

CAPACITOR, fixed:
370 pF

COIL, rf: choke;
2 uH

0.176 uH

CONNECTOR, receptacle:
female; 12 contact

female; single contact

c/o: 14C83783A08 INSULATOR,
conn: 29C82336A01 TERMINAL,.
wire: female; 18 req'd
29C82336A02 TERMINAL, wire:
female; 12 req'd

29C82335A02 TERMINAL, wire:
male; 1 req'd

CONNECTOR, plug:

male; 12 contact; does not incl.
15A82798H01 SHELL, conn, and
37K10559 GROMMET,
male; single contact
c/o: 14C82337A11 INSULATOR,
connector: 29C82335A01 TER-
MINAL, wire: male; 12 req'd
29C82335A02 TERMINAL, wire:
male; 9 req'd, 29C82336A02
TERMINAL, wire: female;

1 req'd, 15D83934A11 COVER,
connector, 37K103664 GROM-
MET rubber

rubber:

NON-REFERENCED ITEMS

1V80783A31
1V80783A34

15C83089H01
15C83090H01
38K890353

15C83094H01

CABLE AND PLUG ASSY:
ref part P30
CONNECTOR AND BRACKET
ASSY: incl. ref part J35
SHIELD, f{ront
SHIELD, rear
BUTTON, plug:
COVER, filter

incl.

1/2"




MODEL TABLE

MODEL DESCRIPTION

TPN1061AA |120 V, 50/60 Hz Power Supply
(Carrier Squelch)

TPN1061AC [120 V, 50/60 Hz Power Supply
(PL Tone-Coded Squelch)

TPN1092AA |120/220/240 V, 50/60 Hz Power
Supply (Carrier Squelch)

TPN1092AC |120/2207240 V, 50/60 Hz Power
Supply (PL Tone-Coded Squelch)

1. DESCRIPTION

The power supply provides low-voltage

power for operating the "Compa-Station' radios
described in this manual. This includes power
for all associated accessories, and filament
power for the 8072 tube in the TLLE1060A Power
Amplifier,

The power supply comprises one large chassis
located centrally within the- station cabinet to
facilitate interconnections to all of the units re-
quiring low-voltage dc power. Connector cables
from the exciter-transmitter, power amplifier,
receiver(s), and controlunitall plug into the power
supply chassis.

The output voltage of the power supply is ex-
tremely well regulated. Current limiting and
overvoltage protectionare provided for the output,
In addition, a separate current-limiting protection
circuitfor the Pre-driver driver and finalamplifier
stages of the exciter-transmitter is included on
the power supply chassis.

The power supply offers emergency
battery-operation feature with terminals provided
for connection to a storage battery. In stations
using the emergency power feature, the batteries
would normally be at their "float'' voltage. A
battery-charging function is provided te boost
the battery terminal voltage to the equalization
value.

an

MOTOROLA INC.

POWER SUPPLY

An electronic filter provides a well-filtered
output voltage for the low-power stages of the
transmitter and receiver. This voltage is free
of any spurious pulses, spikes, or ripple which
might appear in the A+ output.

2. BASIC CIRCUITS
a. General UJT Data

The unijunction transistor (UJT) is a special
type of transistor used in pulse generators, trig-
gering circuits and other uses where apulsemust
be generated repeatedly at a predictable instant of
time. The UJT is comprised of two bases (known
as '"base 1' and "base 2'") and an emitter. It has
a high input impedance and a stable '"firing'' (emitter)
voltage which is a fixed percentage of thedc ''in-
terbase'' voltage applied to the circuit. The input
circuit of the UJT is between the emitter and
"base 1'", When the emitter voltage reaches a
certain fraction of the interbase voltage, the UJT
"fires', providing a pulse of currenttethe basel
circuit. The typical output is a positive pulse,
developed at base 1.

b, UJT Circuit Operation

As shown in Figure 1, the input dc voltage
charges capacitor C1l through resistor R1, When
the C1 voltage reaches a precise value (the firing
point), the emitter-to-base-1 junction becomes
forward biased and conducts.

Capacitor C1 discharges rapidly through the
base-1-to-emitter junction, which has a strong
negative-resistance characteristic (junction resis-
tance decreases sharply as the currentthrough it
increases). The negative-resistance characteristic
facilitates the discharge of Cl, which continues
until the voltage across the junction is no longer
sufficient to keep it forward-biased. At this
point, the UJT turns off and current flow ceases
in the base 1 circuit.

Communications Division

ENGINEERING PUBLICATIONS

6/5/74-NPC

1301 E. ALGONQUIN ROAD

SCHAUMBURG, ILLINOIS 60172
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Figure 1.

Typical UJT Pulse Generator

With the base-1-to-emitter junction cut off,
the junction once again acts like an open circuit,
allowing C1 to start charging up again throughRI1.
When the voltage across Cl reaches the firing
point, the UJT fires and another current pulse
flows in the output circuit. The process continues
as long as the dc voltage is applied to the UJT
circuit, developing a continuous train of output

pulses from tERETREGULATOR

3. CIRCUIT OPERATION
(Refer to Figure 2, Power Supply Block Dia-
gram, and to the Power Supply Schematic
Diagram, 63E81000E39.)

a. General

This solid-state power supply consists of a
silicon-controlled rectifier (SCR) pre-regulator,
which is controlled by a unijunction transistor
(UJT) triggering circuit. The pre-regulator feeds
a series regulator whose output powers all the
high-current, low-voltage circuits. Amelectronic
filter removes variations inthe output of the series
regulator and feeds the low levels of the receiver
and transmitter.

b. Pre-Regulator

When 117 volts ac is applied to the primary
of T1, the voltage from the secondary is applied
to the pre-regulator bridge circuit. The pre-re-
gulator uses a pair of diodes (CR1 and CR2) and
a pair of SCR's (SCR1 and SCR2) in a bridge con-
figuration to feed an LC filter (L1 and C2). The
output of this filter is sampled andfed back through

GATED AN >
— BRIDGE SERIES ELECTRONIC [—* RECEIVER
120 VAC FILTER CURRENT +i3.6v
RECTIFIER ——» AND
50/60 CPS oRi, cR2 Li,c2 REGULATOR LIMITER F"aEER TRANSMITTER
T scriscre ' a6 [ | Low LEVELS
PHASE-SHIFT
PHASE < ANGLE NETWORK REQUL ATOR ——
CONTROL F"-TES" le— CONTROL A+
CIRCUIT Lz, CIRCUIT | I
98,09 Q3,04,05
MOMENTARY SCR PUSH-TO-T
PHASE-ANGLE  |q—v H-TO-TALK
ADVANCE CIRCUIT CONTROL
Qi0, Q21 FINAL
DRIVER To TO
R St ik > o
, AMPLIFIERS
Q14,015 Qi10,QH1,Q#2
SHORT
+13.6V :Egﬁﬁi;{gﬁ CIRCUIT
pyrs DETQE{%TOR
"PRIVATE - LINE" TRANSTJJITTER CEPS-820-A
TONE GENERATOR MODULATOR
KEYING
Slf(”EPY'-Y—-—’ CIRCUIT
Qi7,Qi8
Figure 2.

Power Supply Block Diagram




a phase-~shift network (L2 and C11) to a unijunc-

tion transistor (UJT) trigger circuit, The UJT

trigger circuit incorporates its own constant

voltage source and a line-synchronized interbase
voltage for the UJT (Q8).

c. UIT Trigger Circuit

The UJT trigger circuit adjusts the firing
angle of the bridge SCR's, thereby keeping the
output of filter L1-C2 at a relatively constant dc
level. Full-wave rectifier CR3, CR4 at the sec-
ondary of T1 supplies the wvoltage for the UJT
control circuit. The full-wave rectified voltage
(waveform C onSchematic Diagram 63E81000E39)
is supplied to a peak rectifier circuit (CR12 and
C10) and clamped by a Zener diode (CR14), The
constant 16 volts across CR14 is applied to the
charging mnetwork {R21, C8) in the UJT emitter
circuit. At the same time, a portion of the full-
wave rectified voltage is clamped by Zener diode
CR13 to supply a line-synchronized interbase
voltage to UJT Q8. (See waveform D onSchematic
Diagram 63E81000E39.) With these voltages
applied to Q8, the unijunction transistor fires and
supplies pulses of current tothebase of transistor
Q20 at regular intervals. The pulses occur at
twice the frequency of the ac line voltage due to
the full-wave rectifying action of CR3 and CR4.

The primary of pulse transformer T2 is in
series with the collector of amplifier Q20. When
UJT Q8 fires current into the base of Q20, its
collector currentpulseis coupledto the secondary
of the pulse transformer and applied to the gates
of the SCR's throughisolating resistors R1 and R4.

Depending on which SCR has the positive anode
voltage at that instant, either SCR1 or SCR2 is
triggered into conduction. Diode CR6 supplies
current continuity when the voltage across Ll
changes, polarity, thereby allowing SCR1 and
SCR2 to shut off.

The voltage at C2 is phase-shifted by L2 and
C11 and divided down to the base of Q9. As the
voltage across C2 inscreases, the voltage at the
base of Q9 also increases. As a consSequence, the
collector voltage of Q9 is lowered and the Q8
emitter charging circuit is charged at a slower
rate. By charging C8 at a slower rate through
R21, Q8 is fired at a later ‘time in each cycle,
thereby delaying the firing of SCR1 and SCR2.
The result is lower voltage across C2.

Conversely, if the voltage at C2 decreases,
the voltage at the base of Q9 also decreases,
This,

resulting in a higher Q9 collector voltage.

in turn, charges C8 at a faster rate, firing Q8
earlier. SCR1 and SCR2 are correspondingly
fired sooner in each cycle, causing an increase
in the voltage across C2.

The dc voltage across C2 is set by adjusting
the arm of ''regulator input' potentiometer R29.

The '"closed loop'" operation as described
above is slow torespondto sudden load variations.
This is due to the lone time constants of the loop.
Additional circuitry is therefore used to advance
the firing angles of the SCR's just before a heavy
load is applied, i.e., when the station is keyed.

During standby conditions, a positive voltage
on the keying line from the control unit is applied
via R68 to the base of Q10. Transistor Q10isin
saturation and the collector is close to ground
potential, When the station is keyed, Q10 is
turned off and a pulsethroughcapacitor C13 pulses
Q21 '"on'', which removes some of the chargefrom
C1ll. This in turn, lowers the base voltage of Q9.
The collector voltage of Q9 increases, thereby
charging C8 faster and advancing thefiring angle
of SCR1 and SCR2. As a consequence, more energy
is supplied to filter L1-C2, and a heavy load can
then be applied to the output without any appreci-
able decrease in output voltage.

When a heavy load is applied and held (steaddy-
state conditions), the long time-constant system
adjusts the firing angles of the SCR's.

d. Series Regulator

(1) Description

Transistor Q5 is a high-impedance cur-
rent source, supplying base drive to Q3 in the
series regulator. Q3 is the driver transistorfor
series regulators Q1 and Q2, whichare connected
in parallel. High current gain is achieved, since
Q3 drives the bases of Q1 and Q2 in a Darlington
circuit. The A+ voltage is divided by resistors
R12, R14, R15andR16, and "A+!'" potentiometer
R13. The sample voltage is appliedfromthe arm
of R13 to the base of reference regulator Q4. The
emitter of Q4 is held constant at +6,8 volts by
zener diode CR18, whichis kept in thebreakdown
state by resistor R11 connected to A+. "A+"
control R13 is adjusted so that Q4 is conducting
at the level needed to maintain the A+ voltage at
13.6 volts.

POWER SUPPLY
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(2) Operation

If an increase in A+ output voltage occurs
across capacitor C6, the increaseis sensed atthe
arm of R13, increasing the forward base-to-emit-
ter bias on reference regulator Q4. As a
consequence, Q4 collector currentincreases and
has the effect of ""robbing' some ofthe base current
to series regulator driver transistor Q3. This
decreases base drive to Q1 and Q2. The collec-
tor-to-emitter voltage across Q1 and Q2 increases,
reducing the A+ voltage back toits original level.

With a decrease in A+ output voltage, the
voltage on the arm of R13 decreases. As a
consequence, Q4 collector current decreases and
Q3 basedriveincreases, The collector-to-emitter
voltage of Q1 and Q2 decreases andthe A+voltage
comes back to its original value as set by the A+
potentiometer.

The entire circuit action is almostin-
stantaneous, so that the fluctuation in A+ voltage

is only momentary.

e, Main Current Limiter

Limiting of the main dc load current through
the power supply is obtained by sensing the current
through R9, which is in series with the dc current
path from series regulators Q1 and Q2. The
base-to-emitter bias for current limiter control
transistor Q6 is determined by the voltage drop
across R9 due to the main dc load current through
it and the drop across '"C. L, " potentiometer R8.
R8 is adjusted so that, with a normal load on the
power supply, the forward base-to-emitter bias
voltage on Q6 is below the level needed to make
it conduct. While Q6 is in this ''normal load
current'' condition, it is cut off, and its collector
draws no current from current source Q5.

If a heavy load on the power supply occurs,
the increased dc output current will cause an
increase in the voltage drop across resistor R9.
This will cause the base of Q6 to become
more positive while its emitter voltage remains
unchanged.

As a result, Q6 turns on and decreases the
drive current to Q3. Accordingly, transistors
Q1 and Q2 start turning off and thereby drop the
output voltage. The setting of C, L, potentiometer
R8 determines at what output current the current
limiting begins,

f. Overvoltage Protection

If the DC voltage at the output of thepre-re-
gulator or the output of the series regulator
increases sufficiently, CR17 starts to conduct in
its Zener region. The voltage developed across
R22 turns SCR3 on, which in turn removes the
charging voltage to UJT Q8. This keeps the emitter
of the UJT at nearly ground potentail, preventing
the UJT from firing and generating gate pulses
for SCR1 and SCR2 in the main bridge rectifier.
The lack of gate pulses prevents SCR1 and SCR2
from conducting and thereby disables the power
supply completely. )

(1) Output of Pre-Regulator

If the output voltage of the pre-regulator
(voltage across C2) increases, the increase in
voltage is sensed across R28 and R33, and the
portion across R33 is applied through diode CR16
to the cathode of Zener diode CR17. Iftheincrease
in voltage across C2 is sufficiently high, Zener
diode CR17 will '"breakdown' and supply the cur-
rent needed to the gate of SCR3 to shut down the
power supply.

(2} Output of Series Regulator

If the A+ voltageatthe output of the series
regulator increases, it is sensed through diode
CR19 and applied to the cathode of Zener diode
CR17. If the increase in voltage across Cb6 is
sufficiently high, Zener diode CR17 will 'break-
down'' and apply the positive pulse needed to the
gate of SCR3 to shut down the power supply.

(3) Resetting
In the event that the power supplyis dis-
abled by the overvoltage protection circuit as
described, primary power (117 v ac) tothe power
supply must be interrupted in order to turn off
SCR3.

g. Electronic Filter Circuit

The electronic filter circuit provides the
necessary filtering action for the A+ source which
supplies the low levels of the receiver(s) and
transmitter.

Electronic filter transistor Q7, basically a
capacitance multiplier, filters out spikes and any
ripple that many appear on the A+ lines, Ifa spike




occurs in the A+ output (across C6), it is coupled
via R17 to the base of electronic filter Q7. The
spike is integrated by R17 and C7 to reduce its
amplitude and remove the sharp leading edge.
As a consequence, the spike that appears at the
emitter is attenuated. The electronic filter has
an effect similar to a filter capacitor manytimes
the size of C7.

h. Exciter/Transmitter Current Limiting and
Protection Circuit

The current limiter circuitprevents exces-
sive current in the rf power transistors due to
detuning and short circuit. The protection circuit
consists of two separate limiter circuits control-
led from a common reference regulator. The
circuit operation for the driver transistor limiter
is basically the same as for the final transistor
limiters.

Transistor Q15 functionsas a current limiter
for the final transistor, and Q14 controls the base
current to the limiter. R47 sensesthecurrentand
varies the base-emitter voltage of Q14. Reference
regulator transistor Q16 establishes a reference
level for current limiter operation. When the
current is lower than that of the preset (limiting)
level, transistor Q14 is cut-off and Q15 is saturated.
As more current is drawn through transistor Q15,
the voltage drop across R47 increases. Whenthe
voltage across R47 becomes slightly greater than
the fixed voltage at the emitter of Q14, the tran-
sistor becomes forward biased and its collector
current reduces the base drive supplied to Q15.
This in turn starts turning off Q15. The output
current, therefore, cannot become greater than
the preset level. If a short develops in the rf
power transistor circuit, it will cause the output
voltage to drop sufficiently to drive short-circuit
detector Q19 into cut-off, removing the base bias
voltage applied to Q16. This in turn cuts off the
driver as well as the final transistor limiters,

i. "Private-Line' Tone Generator

The tone generator consists basically of a
two-stage oscillator (Q103 and Q104) and a tone
amplifier (Q106). The frequency-determining
element of the oscillator is a '"Vibrasender"
resonant reed (an electromechanical equivalent
of a parallel-tuned high Q tank circuit). The output
stage of the oscillator (Q104 provides atonefrom
both its emitter an its collector. Tonesfromthe
two outputs are of opposite phase to each other,
with the Q104 emitter output supplying the "PL"
tone during a transmission and the Q104 collector
output supplying the out-of-phase tone (reverse
burst) at the end of a transmission.

Passage of tones from one or the other output
of oscillator stage Q104 tothe base of tone amplifier
Q106 is controlled by the "PL'" Tone Gate and the
Reverse Burst Gate. During a transmission, the
"PL'" Tone Gate is open, passing the tones from
the emitter output of Q104 to tone amplifier Q106.
(At this time, the Reverse Burst Gate is closed).
When the operator releases his push-to-talk switch
at the end of a transmission, the "PL' tone gate
closes, terminating transmission of the in-phase
"Private-Line''tone., Simultaneously, the reverse
burst gate opens, passing the out-of-phase tone
signal from Q104 to the tone amplifier. The out-
of-phase tone signal is transmitted for a short
interval (approximately 150 milliseconds) to
provide a positive damping action for the '"Vibra-
sponder' reed in the listening receiver.

The 150 millisecond delay is developed by
"PL" reverse burst delay generator Q102. It
delays the actual unkeying of the transmitter after
the operator releases his push-to-talk switch, to
permit transmission of the short burst of out-of-
phase tone(described previously). At the end of
the delay interval, the ''delayed push-to-talk'' output
signal of Q104 (at pin P8-5) causes the transmitter
to unkey.

An additional circuit (Q101) provides a
"Private-Line' Disable signal for the receiver(s)
in the station using this beard, when the "PL"
disable mode is selected. Q101 is an inverter
which is saturated when the receiver(s) are in
their normal mode (''Private-Line' circuits in
use). With Q101 saturated, the R1 and R2 "PL"
Disable lines are clamped to ground throughdiodes
CR101 and 102, respectively. The ''Private-Line!'
mode is disabled by application of a ground at the
"PL" Disable Control input, pin P8-7. Thisturns
off Q101, removing the ground connection to the
"PL'" Disable output lines at pins 6 and 4 of P8.

(1) Standby (Unkeyed) State

In the unkeyed state, the "Push-To-Talk
Control" signal at pin P8-3 is a positive voltage
(approximately +12 volts) which is developed in
the local or remote control unit., Diode CR103
is reverse-biased because its cathode is at a
higher positive voltage than its anode. The anode
voltage for CR103 is taken from a voltage divider
comprising R124, R122 and R123 between the
+8.8 volt bus and ground. Approximately +0.6 volt
is applied from the voltage divider to the base of
reverse burst switch Q105, holding Q105 in
saturation. The grounded collectar of Q105
reverse-biases CR106, whose cathode is connected
via R131 to a positive voltage tap (+3.9 volts) on
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a voltage divider comprising R129 and RI126
between the +8.8 volt bus and ground.

With CR106 reverse-biased, the cathode of
CR108 assumes a positive voltage much lower
than the 5.4 volts on its anode. CR108is there-
fore foreward-biased while the transmitter is
unkeyed. At the same time, the positive voltage
at the junction of R124 and R122 is applied via
R125 to the anode of CR105, forward-biasing it
and applying a positive voltage via R128 to the
cathode of CR107 sufficientto reverse-bias CR107.

Reverse burst delay generator Q102 is at this
time held in saturation, as follows. The positive
voltage applied at pin P8-3 keeps capacitor C101
essentially uncharged. (CR103 being reverse-
biased acts as an open circuit.) Thebase voltage
of Q102 is approximately 0.7 volt less positive
than the A+ voltage at its emitter, forward-biasing
the base-emitter junction. (The base voltage is
determined by a voltage divider comprised of
R106, CR104, R104 and R105 between A+ and
ground.) With Q102 saturated, its collector
voltage is 12.7 volts and the "Delayed Push-To-
Talk'" signal at pin P8-5 is approximately the
same vlaue,

When the transmitter is keyed, a ground
(nominal zero volts) is applied to the ""push-to-talk
control'" input (pin P8-3). This ground
forward-biases CR103, grounding the base of
reverse burst switch Q105 and turning it off. The
Q105 collector voltage rises to approximately
6.6 volts, forward-biasing CR106 and applying a
positive voltage via R132 to the cathode ef CR108.
This reverse-biases CR108, preventing tone
signals from C108 from passing through CR108
to the base of tone amplifier Q106. With the
ground provided by the "P-T-T Control" signal,
diode CR103 clamps the junctionof R122 and R124
to ground, removing the forward bias on CR105.
With CR105 reverse-biased, the cathode voltage
of CR107 drops to a much lower positive voltage
tapped off the R129-R126 voltage divider. With
5.4 volts on its anode, CRI107 is forward-biased,
allowing the "forward-phase'" tone signal to pass
through it to the base of amplifier Q106. (The
complete tone-path is from the emitter of Q104,
through JUL, R120, JU2, C106, C107 and CR107
to the base of Q106.)

When the transmitter is keyed, the P-T-T
Control signal at P8-3 grounds the negative side
causing Cl0l to charge rapidly to
Reverse burst delay

of C101,

approximately 12 wvolts.

generator Q102 remains on while transmitting
however, because its emitter voltage (12.8 volts)
is still more positive than its base.

(3) End of Audio Transmission

When the operator releases his push-to-
talk switch at the end of the transmission, the
transmitter does not unkey immediately. It
continues totransmit an rf carrier for approximately
150 milliseconds, modulated only by a reverse-
phase "PL' tone. During this short burst, the
"PL'" tone, being out of phase with the original
"PL'" tone, provides a damping action to the
""Vibrasponder' reed in the listening receiver.
Positive damping of the ""Vibrasponder''is necessary
to prevent it from ''ringing" for a short interval
after the normal "PL'" tone ends, which would
cause a ''squelch tail'" in the listening receiver(s).

The 150 millisecond delay is provided by the
"Delayed P-T-T" output signal of reverse burst
delay generator Q102. When the push-to-talk
switch is released, the P-T-T control signal at
P8-3 returns to +12 volts. Capacitor C101 which
was charged during P-T-T operation is now
discharged thru R104 and R105, momentarily
back-biasing CR104. This removes drive from
Q102, resulting in Q102 cutoff. The Delayed
P-T-T signal at P8-5 is then maintained at near
ground potential by current thru R108 and R107.
WhenC101 becomes completely discharged (approx-
imately 150 milliseconds after P-T-T control is
removed) Q102 will turn on, being again driven by
current through R104 and R105. This causes ahigh
positive potential (12.7 volts) being applied to the
junction of R107 and R108, which removes the
ground drive from Delayed P-T-T, resulting in
transmitter turn off.

4. POWER SUPPLY ADJUSTMENT PROCEDURE
EQUIPMENT REQUIRED:

1.  ADC voltmeter with sensitivity of 20, 000 ohms /
volt or better.
2. A 1.0 ohm, 200 watt resistor.

The power supply must be properly adjusted
in order for the regulator circuits to function
correctly. Refer to Figure 3. the Power Supply
Detail, for the locations of potentiometers to
be adjusted.

Use the following procedure to set the
voltage and current-limiting levels in the power

supply.
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b. Circuit Board Removal

(1) Complete removal of the regulator-limiter
printed circuit board for accesstqthe components
is not necessary. The circuit board can befolded
away from the power supply chassis to expose the
components, afterfirst removing thefour mounting
screws. Foldtheboardout andtothe right of the
power supply chassis,

(2) To remove the 'Private-Line' tonegen-
erator board; (a) remove the five mounting screws;
(b) unplug the board carefully from its receptacle.

c. Power Transistor Removal (Heat-Sink
Mounted Units)

To remove a heat-sink mounted power tran-
sistor:

(1) Using a 1/4-inch hex-nut driver, remove
the four metal-tapping screws holding the heat-
sink to the chassis.

(2) Unsolder all lead(s) from the base and
emitter pins on the transistor.

NUT
METAL WASIIER

J .
—
- \
i
SOLDER LUG

MICA WASHER

l@

AEPS-1024-0

(3) Remove the two mounting screws and
pull the transistor out of its socket. Exercise
caresoasnottodamagethemicainsulator between
the transistor case and heat-sink.

d. Power Transistor Replacement

Replacement of type M9394 power transistors
must be done carefully to ensure that the mica
washers and insulating sleeve are installed
correctly. Failure to do so may cause arcingto
the chassis with resultant damage to the power
transistor(s). Refer to Figure 7. Power Tran-
sistor Assembly Detailfor proper orientation of
the various parts when installing an M9394
transistor (reference designations Q213, Q215,
and Q216),

When replacing a power transistor,
the mica insulator for cracks or
replace if defective. I a new transistor is
being installed, always discard the old mica
insulator and install the new one supplied with
the transistor.

inspect
tears, and

INSULATING
SLEEVE

MICA
INSULATOR

\

HEAT SINK M9394

TRANSISTOR

Figure 7.
Power Transistor Assembly Detail
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REVISIONS

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PEPS-503-A
BOARD AND | REF.
SUFFIX NO. | sYmBoL CHANGE LOCATION
TLN8812A-1 Q5 WAS 48R869571, SCHEMATIC
TYPE M9571 & PARTS
LIST

12

PARTS LIST

TLN8812A Regulator Limiter Board

P1.-185-A

CR3, 4
CR5, 9, 15,
16, 20, 21, 23
CR7, 8, 19
CRI12
CR13
CR14
CR17
CR18
CR22
SCR3

L2

Q4, 6,9, 20,

R6

RS, 13
R10, 65
R11
R12
R14
R16
R18
R19
R20
R21
R22, 63
R23
R24
R25
R26
R27
R28
R29
R31
R32
R33
R34
R35
R36, 44
R37, 53
R38
R39
R42, 49
R45
R46
R48
R52
R54, 58
R57
R59
R62
R64
R66, 68
R69

8D82905G02
23D82601A19
23D82601A25
8C83514G02
8C82905G33
23C82601A36
23D82783B25
23D83214C02

48C82466H02
48C82392B03

48C82392B05
48C82466H01
48D82256C43
48C83461E07
48D83461E01
48D82256C37
48D82256C51
48R869577

25B82349A01

48R869428

48R 869308
48R 869256
48R869570
48R 869549
48R869170

655683
65127801
18C83168C01
65127802
65128599
65129806
65129708
6S124A27
655764
65129752
65490015
65128904
65129860
65129862
65129432
65129775
65129753
65127803
65128688
18C83168C01
65131652
65129662
65129231
65129433
65128689
65124B67
656326
17K 837834
655583
65124B55
17K847359
652039
17C 82036G27
655550
655660
65488222

655554

65131641
65131377
65129687
65129232

CAPACITOR, fixed: uF; +10%;
50 v; unl stated

.022

100 +60-0%; 25 v

100 +150-10%; 20 v

0.1

0.47 ¥20%

50 +150-10%; 35 v

4,7, 25 v

15 +20%; 25 v

SEMICONDUCTOR DEVICE,
diode: (NOTE)

silicon

silicon

silicon

silicon

silicon; zener type; 9.1 v
silicon; zener type; 16 v £10%
silicon; zener type; 16 v £5%
silicon; zener type; 6.8 v
silicon; zener type; 5.1 v
silicon; controlled type

REACTOR:
power filter choke; 500 mH

TRANSISTOR: (NOTE)
N-P-N; type M9428

N-P-N; type M9308
unijunction; type M9256
N-P-N; type M9570
P-N-P; type M9549
N-P-N; type M9170

RESISTOR, fixed: £10%; 1/4 w;
unl stated
27; 1/2 w
470 .
variable: 500 #20%; 2 w
1K

680

330 5%
470 +5%
120-%5%
2.7K; 2w
270

680; 2 w
18K

56

150

820

330

100

1.5K

2.7K
variable: 500 £20%; 3 w
39

180

3.3K

5.6K

2.2K

8.2 5%
100; 1/2 w
3.9 £5%

47 ¥5%; 1w
2.7 5%

2 ¥2%; 1w
68; 1/2 w
18 5%; 2 w
47; 1/2 w
180; 1/2 w
82; 2w
390; 1/2 w
22

15

6.8K

3.9K

REFERENCE MOTOROLA DESCRIPTION
sSYM8soL PART NO.
TRANSFORMER, pulse:
T2 25C83039HO01| bifilar; res (each winding)
1.5 ohms max
THERMISTOR:
RTI1 6B865641 300 ohms
-
NOTE:

Replacement diodes and transistors must be ordered by
Motorola part number only for optimum performance,

v —



1.4V P-P 320mV P-P "PRIVATE-LINE" OSCILLATOR 8 DELAY BOARD
WF-7PL WF-—-6PL
325mV P-P "PL"(R?CS?BLE "PL" REVERSE BURST DELAY [wr-(PL | WF-2 PL WF-3PL [ wr-spL
WF-{PL : GENERATOR {00mVAC 1.4VAC S65mVAC 240mVAC
P-T-T DELAYED 325mV P-P 2.6V P-P 16V P-P 680mV P-P
&1 a2 CONTROL p-T-T
6 4 3 s - ) [\/\/\ﬁ \/\ /\/\ \/\ \/\
” M T (WAVANAY
© MSEC 3 WF-4 PL
CRI02 03 . “PL" TONE OSCILLATOR 565mVAC
2.6V P-P 180 680 c103 16V P-P
WF-2PL ® j o
0.4
Jeo RIS “VIBRASENDER" z3v W
' po orveL ors 10.7V PL" OIS Tour o202, 12K RS REED /1 MOS0 —
" 1V PL
"Péog%_SABLE 7 Bl 0.V NQGRH mvofg/'m ® CRI04 12,01, 7 e N o, a\'r%.—o."‘”
ROL 22K M9570 o 2 Q103 Rit4 - t
| v Rio4 12.6v - A 53‘957' 80 mur Ri20 $RI24
2 — 1K 2.7k
L crion ol - A - '
|
|ci03 | RIS 12K clos e ; (SEE NOTES FOR JUMPER DATA)
3 ! 2K 150 w2
~ 680mV P-P GND 2 ﬁ 7 s _lctoa HE
! RH2 = RS 4.TUF R [ r———
WF-5PL A+ ! ir { 27K +[1suF L 680K ToK Sex WF-7 PL
o = = = = 388mVAC
TRB\E%SIIOR ”W] TWF- 6 PL 88v 14V P-P
€ " | 113mVAC IN-PHASE_TONE
b K | 320mv P-P /\/\/\/\
: - g' d‘ ‘ | REVERSE- PHASE TONE
2 4 g ;
. J \ T aow 106
’ ; i % | = - TONE
PR PRI o & ] I 047 cror PL" TONE GATE AMPLIFIER o e
; ) , 4 ! v 1 Ri39 W ey
6 o o o o o 5 Ve dg A . ‘ 1.6V P-P ® i : it 2106 MR T 7 fou &S'TF%NF TO EXCITER
¢ 9. ; SO T - : . - 0047 M9571 068
i 2 3 5 & T 8 9 10 o i crios crio? oV 4
4 WF-3PL i } fzs ¥ Riz8 P s4v. X .« EXCITER
! ' 56K 33K g AL/ vt GROUND
27 -
+ a 8 ¥ X z 3 2 [ og ® { i : ; & < A i R3S $RI3T 3RI3E  SRI40 |
S¢f s 28 g ¢ 5 2 3% . | e ot TR L 8 G ‘
« 3 E & F 8 E L F B 28 RN ' Vopm o |
o &8 g &8 & 8 5 oL 0% [fever ® — | i S - | = = =
g x o % € 4 3 § gg gg WF-3PL OL-CEPS-467-D I —1* 8 +8.8V FroM EXCITER
? :.; 2 E 2 © =, P_o :-9 \ " " RI30 Riat |
6 2 2 &8 3 % 2 0 FE —-{ ~¢—150 MSEC | REVERSE BURST"SWITCH RLxC i
I e &7 | Sl [
z € z o 5 | ) 1V-STBY ) "PL" TONE DISABLE ]
3 2 3 7 f 2 : 105 gERos "REVERSE BURST"GATE (XMIT PAGING)
a =
: z M9570 clos RI32 CR108 CRI0S  Rize | PAGING
E | LY e ] ? > 100, 0
| 0.45 R13( 33K 4.7K _lewo \ E "("PL" TONE DISABLE)
68K =
| [or |
L |
Lo o T e L_—: ______ ws i ]

PREVIOUS REVISIONS AND PARTS LIST
SHOWN ON BACK OF THIS DIAGRAM

POWER SUPPLY

TLN8847A "Private-Line' Oscillator &
Delay (Encoder)

Circuit Board Detail

Motorola No. PEPS-469-D
6/5/74-NPC
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REVISIONS

REFERENCE
sSymMmBoOL

MOTOROLA
PART NO.

DESCRIPTION

PEPS-469-D

BOARD AND | REF.
SUFFIX NO. | symBoL CHANGE LOCATION
TLN8847A-1 Ri41 ADDED 100K Q106 EMIT-

14

TER CIRCUIT

PARTS LIST

TLN8847A '"Private-Line"
Oscillator & Delay Board

PL-293-D

clol
Ccl02
C103
Clo4
Cl05
Ccl06
cl107
C108
Cl109
Cl110
Cll1l

CR101 thru
109

Ql01
Q102, 103
Q104, 105
Q106

R101, 102
R103
R104
R105, 106
R107
R108
R109
R110
RI111
R1l12
R113
R114
R115
R116
R117
R118
R119
R120
R121
R122
R123
R124
R125
R126
R127
R128, 129
R130, 131
R132
R133
R134
R135
R136
R137
R138
R139, 140
R141

23-82783B24
8-82905G01
8-82905G33
23-865136
23-865137
8-82905G33
8-82905G26
8-82905G05
8-82905G07
8-82905G01
8-82905G04

48-82392B03

48-869570
48-869571
48-869570
48-869571

6-128685
6- 129862
6-124A60
6-129887
6-129984
6-6411

6-129777
6-128683
6-129887
6-129886
6-129669
6-5651

6-131857
6-129149
6-129709
6-131276
6-129982
6-129805
6-129707
6-129147
6-128902
6-128686
6-128684
6-129667
6-129299
6-129526
6-129299
6-129526
6-128683
6-129299
6-129887
6-129699
6-124A60
6-129668
6-124A97
6-129668

CAPACITOR, fixed: uF; 50 V;
unl, stated

15 £10%; 25 V

.01 £10%

0,47 £20%.

15 £20%; 25 V
4,7 *£10%; 25V
0.47 £20%

. 0047 £10%; 100V
0.15 =10%

0.1 £10%

.01 £10%

.068 *10%

SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)
silicon

TRANSISTOR: (SEE NOTE)
N-P-N; type M9570

-N-P; type M9571
-P-N; type M9570
-N-P; type M9571

b2

RESISTOR, fixed: #5%; 1/4 W:
unl,otherwise stated
22k *10%
150 £10%
3.3k

12k

680

1k; 1/2 W
39k

47k %10%
12k

27k

4, 7k

680; 1/2 W
680k

470k

470

150

5,6k

1k

2.7

220k +10%
47k +£10%
8.2k £10%
56k

22k

68k

33k

68k

33k

47k *10%
68k

12k

4, 7k

3.3k

10k

100k

10k




@ NORMAL FIRING-NORMAL LOAD

0
i - ¥ . wn
PRIVATE-LINE" OSCILLATCR & DEL-LY BOARD S 3
1) -
o . . > 1
P DISABLE PLT REVERSE BURST DELAY -
(REC) GENERATOR +6O 6
+60
B8RIDGE RECTIFIER DELAYED
Tz Ealiad
4 - 5 - —
[ o2 #o 3 e b +40 +40
FILTER SERIES ELECTRONIC ’ i R WF-4 P
FiLT EG i
REGULATOR FILTER s o | "PL" TONE OSCILLATOR 565mVAC +20 £2.0
at Q7 et e +2
. #5480 ey 60 MI22s X 1.6V P-P
? ! R + PEEET TS | @ L / [\ /\/\
I l\’f” > . L@N U VIBRASENDER" / 4} 0t
k. % o FILTERED “B DISAB B own o 9 oy | REED /
M3480 I e L DISABLE ¥ b B0 GEv g 08 e | e %
Fi_TONE INFIBLT - 2330 | CONTROL T 2ax 5‘7“ | aite
L _TGHE SNl J8-iG o3 . i (:;4 & 1 | 1 ! 1287 | 1 ; Rige +
S "~ | X | | | | . - e
B . 3 | J | | ey L st e - i
o > Bt L S ! e ses 85 ! x ; 0% tax ! 5 (SEE NOTES FOR JUMPER DATA} 2 MSEC /DIV
- - o3 550 = o I 2K ) 3 . -
o e T e o OND o o o ! 2 MSEC/DIV
&-F2 v - a4 " RILE 4.7 2159 R —
Tere POWER [/t;\MBBO:i L ] VICLET D At Y ; 27n »,Fsus 3734 35.6% WF~7 PL
FERS TRANSFO L P I cr9 i X i iy =
RANSFORMER ) 0z ! R | (T AP BN v~ I ' | < 388TVAC
: ] o 208 - BATTERY T e e ey | e
420VAC ONLY | — YEL ! Q4 = - o ® TERMINALS ' s < 44V P-p
i 28 1o oz + D~ !
i T ! | SERIES  /~qyM9428 022 [ 3 S H3mVAC J— N-FHASE TONE.
i . oo [ S PRE- REFERENCE \ s/ 00 X o g * 320mv P-p A\ f\/\/\
: 82 ! | i || REGULATOR N REGULATOR G jeux @ g ! . - _ REVERSE-PHASE TONE | B
; ; | i| it @ i ) — & & ; A ,"\\/7\/“ L ADVANCED FIRING-HIGH LOAD
i | ] 7w 38 il ¥ i v T T TONE
U503 | ;300 == 2t 270 @ Ol ! - o
SR 13836 56-03 2ovac J‘ l h 1 720 criz res  ELV 925;;: W LIV g 2 o 2 | AMPLIFIER S e e o
: SKN-RED ’ 5G/60K1 o4 3 v . RI39 - e
s ol GRNRED : 16-3 & Aee | ' i) -+ e (73 gres Rt ! ® — : s j——Tfon PLTONE 6 cyeiren
o1 { BLKRED PPLY KEY - { 'l i/ 1K +ct|11 20 | : i 106 | e I N OUTPUT
62 St RN LY £BBY REG U8B & Jo-El i \! | Rig pez 24 — <000 cr2o m. ! ‘i o | Ri25 MSSTL_Jeov & | 0
o ! | _NEUTRAL BLK 8RN 2.7x @ 22 820 RaRgO0 3 v caee JoR20 = i ‘ ! 59V I e —tp 2 EXCITER =
S S we  M956 nor (830 AN 1397 - " k | 56K ey l I i GROUND |
52 Sk BRCHET AUD 015 ALY 5% 43-CH 8 J3-F3 - @’_ﬁé\;::® T Q9 1 (1 2av) @ ; § i—_\ - : r38 Iamo | ©
M3 ek GRAY INPUTAC PUR W ! M9428 [~ (4.5717 R3 $RE7 a8V ) ol ; @124 X fyév, 100K | e
o 1 WHT NPUT AL PWR NELTRAL 27V 39 Q21 1B IE— i i AZK |
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| ixTr| s dm, - 1 e o > hets0 wsEC i REVERSE BURST"SWITCH A b !
cmjzmu UNIT | (I § o3y f35 ! gsv~»;u/7 1
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a1 >l ORG PL_TONE i 682 8 481 t20vAC I > g I e ee R32 Ree i Res | 105 £TO0 "REVERSE BURST'GATE (XMIT PAGING)
5 e “ LKYEL Tl R K i 9K c108 o
a2 i 7 FL TONE LO 1682 B 4512 BLK-YE! RECTIFIER gé 180 ‘ i % MS570 {\ 3 RI32 ».R.ioﬂ C’:(.O‘S RI36 !D © PAGING
i . & " Lad e " L
a3 WHT-BLK __ CARR IND 2R 5oz | o5 031 33K P T L "("PL" TONE DISABLE)
Bl > REQ DISC iR Sagt K 68K :
62 >4 MN IR o b1 sw BRN 6 cs 26 ! = . !
By >l BLKCYE INADLS ., 4 it At L. e ———— U S|
X 100 . H H
g : o LI LzLﬂm e ' l 047 CURRENT LIMITERS - )
ca> LA Ja-Jz 112,501 9394 (12.05v) 2 EC A
o3 ol oRNBLK 21T DELAY )85 \ l At R40 o BLUGRN. 25V 9394 55 MSEC/DI
of WHT-YEL Rz MUTE/QUIETING & J5-FY — 5 RED-YEL BRN 7 36 033 ‘ 9 “PL" ENCODER
oz ;2:1?5 A ::Jrglrﬁgwe o AT o2 r38 | ae 11.75v) r‘w_ . -
03 Ja-F . s M9549 1BV o VER ' AEPS-1017-0
£t YEL BLE A1 0S¢ Ja-Cl H suty 112 3v) ez LIMITER T0 07 EMITTER «Fll At BRN-RED. < |
€2 YEL RED R2 Q8C Ja-c2 I T0 13.6Y. e S
£3 § BRN-RED LS TO Q7 EMITTER 220VAC SRISE ER vzt 27 3F3 o BTL GRN:RED = : 3
o> r— R G POWER AMPLIFIER 37 R3® oor e 2R PLDS SLU-GRN L.
F2 > YELBLU R4 03C J4-D2 l r:n__ . 100 R4 mep-BLK U203 «-PTTDELAY  GRN-BLK 5
1 BLK BCYR OSCGND. v | § san 6 pA 263 < RPLO WHT-BLY [P
o | WHT.BRN C/:H IND IR J4-G2 ] J2-He «PLOIS BLU~WHT. oo NOTES:
52 : YEL 3T AVEIG HI Ja-E t L’NZUTCAEWP::ES:ML i‘;‘T‘ = a2 ExcieR 1-62 < t8.8YREG PAN-BLY : 8
63 fB—e 44-GiBUB-6 INPUT & A3 TTER N . W -
|___BRN-GRN ___PS SENSE GRAY-RED. s a TRANSMITTE RECENER #2 - , S° 1. U DIHERWISE STATED:
Hi TO Q3 EMITTER CR2 CATHODE | 1 GRAY-YEL 3 - — J3-C3 8 J1-A2 e Q) N s e e o . .
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__J 240vAC | BRIDGE | a2.08 I <o 5 mas Qte s2-a2 «Ph TONELO " 82 < 82 © APPEARS. 7N AL R DR OIS P AL A VR -
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A < BRN-WHI A+ cRe2 Jus) RSO FiL A+ SRnR | ) <o e a—— = - S3EBIOO0EII- H £ BE CUT 1N 1AC 1y
A2 G--GRN MIG HI HE o [ R S B p <o ss-czs sz-Fza—ft YekcL TO MATCH 8YSTF
5 - SLTO MATCH SYSTE -
54V Qi6 s-F2 8 u7c3etl TEL-GRY 03 <o3 :
A3 G4 SHLD MIC L0 -0t M3394/(763V/ SHORT Rs8 -2 - t8.8Y REG BAN-BLY [ V2e 12.628 9382 42 AUDIO 1] YEL LY IN DO REMOT
BLU-WHT PL DISABLE 12-H; (745v) CIRCUIT 180 W ] ] -
Bt < A 2-He RS3 P REFERENCE AN e Tosc . ‘e
82 < TEL e 8-l %% .,/ REGULATOR 2 o f20SC it r-tiiy
|__YELGRN  P-TY Q9 vz = R2 MUTE/QUEETING MO wHEYEL D ) o oo T v
83 - . p J2-c3 BLU-RED MATO (7561 s-c3 ‘.QS,C.G&—___}__D I 201 = £ J2-03 SRUMUTE/QUIETING IND_ WHT ORGTS
o QI_B.%%'H._}MI\D;QE_LLSL» S1-H2 8 JT-CL 52 ,4]355./) 135y et ef _Shat] D DS ALY S BLKewKI : <F2 12-02 «—FPL_IND 1R GRN-BRN
- 3TADLG - 135 i I LK~ -
g: G-\ _eLucmeD e Tone mueT :?fzza oeto KEYING A S N wvm sa-F38 .naf:az 2o 18 ALY ot <o 45-F3 ’;‘i“ g:::;::w :L’i ;‘:” MODEL TABLE
- - 2 — J 98- 92:63 LA
o < | pay INPUT AC PWRHOT, o CIRCUIT Q7 256 s J2-A3 «—CARRIER IND WHT-BLK ! o2 12-61 +—GABRRIER IND WHT: BRN =Ty i >
oz gV _wr INPUT AC PWR NEUTRAL trzov) ps | aAMEITO ? o o o7 emrren o FlL A% RnRED | < on o a7 emrrem e FIL &% Ben-AED SUB- -
B . TN T N - T R .
os ot o T wsr s e o coMMON : . e common e MODEL _|SUFFIX DESCRIPTION MODEL | SUFFIX DESCRIPTION &
= 82 390 [
- (0 r2v) | p o Ly e TPN1061AA | Nore 120 V, 50/60 Hz Power | TLN88I1A | None < is =
RS4 2.6V SRAYT-GRN ¢ .. -0 <D /€D gL)gl { <:‘3 12e1 o5 qep Bl S Supply (Carrier FLN8812A 1 Regulator-Limiter - w
" 180 JE3 59 WHT ; LAl J2-c2 59 WHT S Squele o
H-E2 oYk LS. S S D s2-Ci bV P Ll TPN1061AC | None 120 v, 650 Hz Power | ILNB&IIA None C wl
N Supply {PL Tone Coded | T1L,NBA12A i Regiiator Limiter =
- Squelch) T1NBR4TA i Tone Gec, & Dolay o
TENI1092AA | None | 120,2207240 ¥, 50760 Fz | TLNAS62A | None ¢ o
ower Supply (C ie TLNG i Rewpulato Vit r ~ T T -
Power Supply (Carsier [TLRREIZA [~ 1 | Rewulai PREVIOUS REVISIONS AND PARTS L
Squelch) . . - .
TENI00ZAC | None | 12072207230V, 50/60 Hz None Chassic SHOWN ON BACK OCF THIS DIAGRAM
Power Supply (PL i Regutator-Limirer
Tone-Coded Squelich) 1 Tone Osc. & Delay Power Supply

G514l B Schematic Diagram
Motorola No. 63E81000E39-H
6/5/74-NPC
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REV'SlONS 63E81000E39-H
CHASSIS AND | REF. REFER TO
SUFFIX NO. |SYMBOL CHANGE LOCATION |cireyiT BOARD
TLN88I2A-1 REGULATOR-
LIMITER BD,
PEPS-503-A

16

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

PARTS LISTS FOR PRINTED CIRCUIT BOARDS ARE
ON THE BACK OF THE CORRESPONDING PRINTED
CIRCUIT BOARD DETAILS

TLN8811A Power Supply Chassis {'Single-Power'')

TLN4562A Power Suppiy Chascic ("'Tri-Power')

PL.-184-A

CR1,2,6
CR1l1
CR24
SCR1, 2

F1

J1,2,4,5

J3

Jé

J7

J8

L1

Q1,2

Q3,18

Q7
Q13, 15, 16

8C82045E05
23D82464C06
21C82372C05
23D82304B16
8D82905G04

48C82732C11
48C82525G01
48C82392B03
48R869306

655135013

1V80700B15

25D83967G01

48R 869480

48R869393

48R 869225
48R 869394

65131594
655676

6C 82394D12
17C83212C02
6R488022
17C82586H04
6S126A17
17D82177B07
17C 82586H01
65400436
65129862
17K 865603
17C82350A11
65124D55

CAPACITOR, fixed: uF;

2.0 £10%; 350 v

13100 +75-10%; 40 v

0.2 +80-20%; 25 v

5000 +150-10%; 35 v

.068 £10%; 50 v (used in carrier
squelch models only)

SEMICONDUCTOR DEVICE,
diode: (NOTE)

silicon

silicon

silicon

silicon; controlled type; does
not include 14K 865854 INSULA~
TOR, mounting

FUSE, cartridge:
20 a; 125 v

CONNECTOR, receptacle:
includes:

14C83783A08 BODY
29C82335A01 TERMINAL, con-
tact: male; 29C82336A01 TER-
MINAL, contact: female (p/o
J1, J2 only)

includes: 14C82337A03 BODY
29C82336A01 TERMINAL, con-
tact; female

includes: 14C83783A03 BODY
29C82335A01 TERMINAL, con-
tact: male; 29C82336A01 TER-
MINAL, contact: female
includes: 14C82689A01 BODY
29C92335A01 TERMINAL, con-
tact: male; 29C82336A01 TER-~
MINAL, contact: female

TERMINAL BOARD:
12 female contact terminals

REACTOR:
power filter choke; 10 mH; res
0,1 ohm

TRANSISTOR:

N-P-N; type M9480: does not
include 14A82360D01 SLEEVE,
insulating: (for transistor mtg
screws)

N-P-N; type M9393; does not
include: 14A83575A01 INSULA-
TOR, mounting; 14A82360D01
SLEEVE, insulating: (for tran-
sistor mounting screws)
N-P-N; type M9225

P-N-P; type M9394; does not
include: 14A82923G01 INSULA -
TOR, mounting: mica; 1-1/4"
o.d.; 4C82418B64 SLEEVE,
insulating: (for transistor mtg
stud)

RESISTOR, fixed: x10%; 5 w;
unl stated
27; 1/4w
27; 1w
270; Tw
.08; 30 w
10; 1 w
.033 %5%
47 £5%; 1w
20 +5%

0.2 5%

39 5%; 1 w
150; 1/4 w
7

0.33; 1w
2.7;1/4 w

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
TRANSFORMER, power:
50/60 Hz
T1 25D83971GO01| pri: BLK, BLK-WHT; res
0.225 ohms +10%
sec: BRN, BRN; res . 005 ohms
+10% ("Single-Power'')
or25D84508C01} 120/220/240 V AC; pri: BLK,
RED-YEL with RED, BLK-YEL
and RED-WHT taps sec: BRN
BRN (''"Multi-Power'')
TERMINAL BOARD:
TB1 31B84002A01] 3 dual screw terminals
FUSEHOLDER:
XF1 9C82083C03 | extractor post type
SOCKET, transistor:
XQ1, 2 9D82673A01 2 contact
XSCR1, 2 9D82673A01 2 contact
XQ3,7,18 9B83662A01 | 2 contact
NON-REFERENCED ITEMS
1V80781A90 | HEAT SINK ASSEMBLY: |
(front); includes transisto%r
sockets XQl, 2 ¥
1V80781A92 HEAT SINK ASSEMBLY: (rear);
includes transistor sockets
XQ3, 7,18 .
7A83959A01 | PLATE, heat sink: (top); used
for mounting CR1, 2
64B83562D01 | PLATE, heat sink: (bottom);
used for mounting CR6
NOTE:

Replacement diodes and transistors must be ordered by
Motorola part number only for optimum performance,




MODEL TABLE

MODEL { DESCRIPTION
TCN1059A Control Chassis
TLNIIS3A Master Decoder Module
TLNII7T7A 4-User Control Module
TLNII73A *Station Logic Module
TLNIISOA *Squelch Gate Module
TILNII79A *Time-0Out Timer Module
TLNI1I81A *Single-Tone Decoder Module

(Optional)

*Described in separate sections of this manual.

1. DESCRIPTION

The control unit permits the station to oper-
ate as an automatic, unattended community re-

peater by performing the following functions:

-- Detecting the presence of an rfinputsignal.

-- Detecting the presence of proper '"'Private-
tone coding (up to 16 different
"Private-Line'' tone frequencies can be used).

Line''

-~ Keying the transmitter whenan inputof a
predetermined quieting level (or greater)
and a proper ""Private-Line' tone inputare
present,

-- Applying received audio to the transmitter
at the proper level for retransmission,

-- Filtering and retransmitting the "Private-
Line'' tone.

-- Limiting the maximum time the repeater
can be operated continuously by one user.

The control unit features all solid-state cir-
cuitry and modular construction. The basic

MOTOROLA INC.

CONTROL UNIT

assembly consists of a control unit chassis and
five plug-in modules as listed in the Model Table.
A basic community repeater includes one 4-user
control module, which permits the use of up to
four "Private-Line'' tone frequencies. If more
"Private-Line' tone frequencies are required,
more 4-user control modules may be added by
merely plugging them into the control chassis. A
total of four of these modules can be used, for a
maximum station capability of 16 '"Private-Line"
tone frequencies. A space is also provided (or
adding an optional single-tone decoder module. If
this accessory is used, a specific audio tone fre-
quency is required at the beginning ol each initial
incoming message, in addition to the ""Private-
Line'' tone, to operate the repeater.

2. BASIC CIRCUITS

Several basic circuits are used extensively in
The AND
gate, the COR gate, the transistor switch, the
Schmitt trigger and the bistable multivibrator are
the most common.

the logic circuitry of the control unit.

These circuits are deseribed
in the following paragraphs.

a. AND and OR l.ogic

An AND gate bas two or more inputs and a
single output. All inputs (A and B and C and etc, )
Tactive! state before the output
will be switched from the "inactive''to the "'active"
state.

must be in the

An OR gate also has two or more inputs and
a single output. Any input (A or Bor C or etc.)
!

which is in the "active' state will switch the output
[

from the "inactive' to the "active'' state,

CONTROL UNIT
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EQUIVALENT FUNCTIONS

TABLE OF COMBINATIONS

TYPICAL CIRCUITS

AND OR A 8 X
?+
A A —0 H H H
H L L
x O—x ? W t AO—fe—9—o0X
B 8—Q L L C
so—fe—
+ ?+
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A—( A H H L AO—AM—
x O—x Lohow ]
B B—(Q C L L
BO———— o
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+
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DEPD-177B0-B
Figure 1.
Chart of Typical AND and OR Logic Presentations and Typical

Equivalent Circuit Diagrams




Binary logic circuits have two states which
are designated ''active' and 'inactive'. Each of
these states may be either of two distinct voltage
levels. Thesevoltage levels are designated "high'"
and "low', The more positive voltage sourceis
considered to be the "high' level and the less
positive voltage source is considered to be the
"low' level. The "high'" and '"low' levels are
represented by the letters "H'" and "L'' in the logic
truth table. Logic symbols for AND and OR gates
show the ''high'' and 'low'" voltage levels as follows:
A small circle at the input to a gate indicates that
the "low'' level activates the function. Conversely,
the absence of a small circle indicates that the
"high' level activates the function. The same is
true of the output. A small circle at the output
indicates that the 'low' level is present when the
function is activated and absence of the circle
indicates that the '"high'" level is presentwhen the
function is activated.

A non-inverted output is obtained when the
transistor is connected in the common collector
configuration. With no input signal, the transistor
is cut off and the emitter is at ground potential.
When a positive input voltage is applied, the
transistoris forward biased and the emitter voltage
follows the base voltage until the collector voltage
(supply voltage) is approached. A large power
gain can be obtained from the common collector
circuit, however, the voltage gain is always less
than one.

A+
OUTPUT
(INVERTED)
INPUT
A+
INPUT
AEPS-879-0 OUTPUT

(NON-INVERTED)

Figure 2,
Typical Transistor Switches

c. Schmitt Trigger

A Schmitt Trigger is a regenerative bistable
circuit whose state depends on the amplitude of

the input voltage and where feedback is provided
by the use ofa common emitter resistor. Figure 3.
shows the configuration of a typical Schmitt

trigger circuit. The outputof the Schmitt trigger
will be one value if the inputexceedsa givenlevel

and the output will return to its initial valueif the

input goes below another level. The circuitisused
for detecting a dc level and providing a fastrise
square wave output,

In the initial state, Q1 is biased atcut-offand
Q2 is biased into conduction. The common emitter
voltage is a function of the voltage divider formed
by R5 and R7.

When the input drives the base of Ql positive,
Q1 starts to conduct. Its collector voltage drops
and this voltage is coupled through R4 to thebase
of Q2 turning it off. With Q2 in the off state, its
collector voltage rises abruptly from its original
low level. The common emitter voltage is now
a function of the voltage divider formed by R5 and
R3.

To return the Schmitt trigger circuit to its
original state, the input voltage must drop to a
level whichnolonger forward biases thebase of Ql.
The output of a Schmitt trigger may be takenatthe
collector of either QI or Q2. The output at the
collector of Q1 will be inverted while the output at
the collector of Q2 will be non-inverted.

1

+{2.5V +H2.5v
2£R3 R7
+—OUTPUT OUTPUT
(NVERTED) (NON- INVERTED)
al e Q2
R4
INPUT
AEPD-11653-0
R2 _ins $Re

NOTE:
{. THE REFERENCE NUMBERS SHOWN DO NOT

CORRESPOND TO THOSE ON THE SCHEMATIC
OR THE PARTS LIST.

Figure 3.
Typical Schmitt Trigger

d. Bistable Multivibrator

The bistable multivibrator is a double input
switching circuit whose state is determined by the

CONTROL UNIT




LINN TOHLNOD

input applied and where feedback is used to maintain
a given state. Figure 4. shows the configuration

of a typical bistable multivibrator circuit,

Due to normal variations inthe multivibrator
circuit, onetransistor will saturate and the other
willbe cut offupon initial application of dc power.
Each transistor is held in its particular state by
the condition of the other,

Assume that QI begins conducting first when
power is applied. The collector voltage of Q1 will
attempt to approach the emitter voltage (ground).
This voltage is coupled to the base of Q2 through
R3, preventing Q2 from conducting,. When Q2 is
cut off, the collector voltage attempts to riseto
the supply voltage. Thisvoltagcis coupled through
R4 to the base of Qldriving it further into conduction,
which in turn lowers the voltage being coupledto
the base of Q2 even more. This sequence continues
until one transistor is saturated and the other is
cut off,

The inputs are positive voltage signals applied
to the bases of the bistable circuit. A positive
voltage applied to input #2 forces transistor Q2
to conduct. As Q2 conducts, the collector voltage
begins to decrease. This decrease in voltage
appears at the base of Ql, cutting it off., When
Q1 stops conducting, the collector voltage attempts
to rise to the supply voltage. This voltageisthen
coupled through R3 to the base of Q2, drivingit
further into conduction.

NOTE:
(. THE REFERENCE NUMBERS SHOWN 0O NOT
CORRESPOND TO THOSE ON THE SCHEMATIC
OR PARTS LIST.

A+ A+

=1}

AEPS —880-0

INPUT
#2

Figure 4.
Typical Bistable Multivibrator

The desired output of the bistable multivibrator
circuit may be selected by applying a positive
voltage to the appropriate input.
voltage is applied to input #1, the output will ap-
proach the level of the collector supply voliage of
Q2. If a positive voltage is applied to input#2, the
output will approach zero volts, An output may
also be taken from the collector of Q1. This output

will be inverted from the Q2 collector output.

If a positive

3. CONTROL CHASSIS

The control chassis consists of a wrap-around
chassis which houses the modules, a circuit board
which interconnects the modules, and a local con-
trol panel from which the station can be tested.

Nylon guide rails snapped into place in this
chassis align the modules to mate with connecting
pins on the interconnect printed circuit board at
the rear of the "wrap-around' chassis.

The local control panelprovides the following
local control facilities for service and maintenance.

@ XMIT switch -- for of the

transmitter.

local keying

@ PL" DISABLE switch -- disables receciver
"Private-Line' tone-coded squelchopera-
tion for monitoring all on-frequency signals.

@ 1L.0CAL MIKE cornector -- allows ‘the use of
a local micr. hone for transmitter service
and maintenance,

A cable from the interconnect printed circuit
board to the power supply provides all required
interconnections between the control unit and the
remainder of the station.

4. MASTER DECODER MODULE
a. General

The master decoder module performs the
following functions:

-- Separate '"Private-Line' tones fromvoice
audio.

-- Filters and amplifies ""Private-Line' tones
for decoding and retransmission.

-- Provides "PL'"indicator signal to enable the
squelch gate (which, in turn, enables the
repeater).

-- Eliminates squelch tail and low frequency
noise in listening receivers during the
turn-off delay of the repeater.




-- Inverts the "PL" disable signal,

b. Functional Operation

The discriminator output from the receiver
is applied to the low-pass filter and noise gate
(pin 22). This filter blocks voice frequency audio
and noise above 300 Hz and passes the
low-frequency '"Private-Line' tones. Ahigh-pass
filter parallels the low-pass filter andis gated on
and off by output switch Q5, Itpasses high-frequency
noise (above 3000 Hz) to help prevent false decoding
by low-frequency noise signals when no rf signal
is received, When a signal is received, the filter
is gated off to eliminate the noise.

The output of the low pass filter and noise gate
is amplified by the buffer and amplifier stages, then
applied to the transmit "PL'" level control and low
pass filter which applies the '"PL' tone to the
modulator for retransmission. The filter exhibits
a6db/octave de-emphasis characteristic to coun-
teractthe 6 db/octave pre-emphasis characteristic
of the transmitter. The result is approximately
equal deviation for all
frequencies.

"Private-Line' tone
The output of the amplifier stageis
also applied to the amplifier/clipper stage. All
received "PL'" tones of the proper deviation will
drive the transistor to saturation and cutoff, thus
providing a constant amplitude output free of noise.
Thedriver provides sufficientpower gaintodrive
up to four 4-User Control Modules.

Whenever any of the proper '""Private- Line"
tone frequencies are received and decoded by a
4-user control module, a switched ground is
applied to pin 17 of the master decoder module,
This input turns on the output switch and its col-
lector voltage goes to A+, This logic "high"
output gates the low pass filter and noise gate,
unsquelches the receiver (pin 23), and enables
the squelch gate by providing the "PL'" indicator
signal (pin 16).

Audio from the line output (volume) control
is applied to the "PL' high-pass filter which
blocks the low-frequency '"Private-Line' tones
and passes the voice audio frequencies above
300 Hz to the receiver.

The "PL'" disable switch stage inverts the
ground input from the "PL'" DISABLE switch on
the local control panel to a voltage thatunsquelches
the receiver audio section,

Stages Q6, Q7 and Q8 help eliminate "'squelch
tail'" (a noise burst at the end of a transmission)
in the listening receivers and also eliminates low-
frequency noise during the repeater turn-off delay.

Whenever a carrier signal is present in the
receiver, the quieting indicator input (pin 19) from
the squelch gate module is logic 'low’', During
this time, switch Q6 is cut off, delayed switch Q7
is on and transmit "PL'" mute switch Q8 is off.
The "PL'" tone is permitted to pass to the
transmitter. During approximately the last
150 milliseconds of the incoming signal, a reverse-
burst "PL'" tone will be received from the radio
set which originated
reverse-burst tone is retransmitted by the commu-
nity repeater until the radio set stops transmitting.
However, the community repeater has a turn-off
delay which is controlled by the squelch gate
module.

the transmission. The

When the rf signal into the community repeater
ends, the quieting indicator signal reverts to a
logic "high'. Switch Q6 again turns on, but
the turn-off of Q7 is delayed approximately
100 milliseconds to permit any "PL'" tone signal
to dampen. Transmit "PL" mute switchQ8 then
turns on and the transmitter operates without
"PL'" tone modulation until repeater turn-off,
Q8 shunts the '"PL'' tone output potentiometer,
thus muting any low frequency noise or signals.

Two voltage dividers in the master decoder
module provide the bias voltages for thedetectors
in all 4-user control modules,

5. 4-USER CONTROL MODULE
a. General

This module contains four identical circuits,
which perform the following functions:

-- Detects the presence of a properly-coded
"PL" tone.

-- Converts the tone to a switched dc logic
voltage.

-- Allows a channel to be disabled.

-- Provide the AND gate function when both
single-tone and ""PL'" decoding are required.

b. Functional Operation

All received low-frequency signals (below
200 Hz) from the master decoder module are
applied atpin 3 of the 4-user controlmodule., The
driver transistor provides the required power
gain to driveup to four "Vibrasponder''resonant
reeds.

CONTROL UNIT
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MASTER DECODER
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The '"Vibrasponder' resonant reeds are the
frequency sensitive elements for each decoder
channel. Coupling from the primary to the
secondary winding of the reed will occur only
over a very marrow frequency range. At this
critical frequency, the reed vibrates within the
magnetic influence of the coil. The combination
of vibrating reed and coilactsas a high Q resonant
The "Vibrasponder'' resonant reed is
packaged as a smallplug-inunitandis completely
enclosed,

circuit.

No adjustments are provided or
necessary. Reeds are available in the 82.5 to
192, 8 Hz frequency range., Reed assignment is
coordinated by the factory for each system.
Contact the factory if additional tone frequencies
are to be added to your systemof if frequencies
below 82,5 Hz are required.

The ON-OFF switches on the front panel of
the module allow any decoder channel to be
disabled if desired, without removing the reed.
When the switch is placed in the OFF position,
ground is applied to the secondary winding of the
reed and no tone output can be developed.

When the correct tone frequencyis applied to
activate a reed, a sinusoidal wave tone signal will
be developed in the secondary winding and ampli-
fied. The detector stage converts the tone signal
to a dc voltage. The logic ''high" output of the
detector forward biases the switch transistor when
the correct tone is present. Jumpers JU1 through
JU4, which connect the emitters of the switch
stages directly to ground, are used unless the
community repeater is equipped with an optional
single-tone decoder.

The switched ground outputof the 4-user control
module (pin 24) is applied to the master control
module. Up to four 4-user control modules canbe
used in a community repeater station with each
module responsive to four ""Private-Line'' tones.
Therefore, as many as 16 groups, each assigned
a separate '"Private-Line'" tone frequency, canuse

a community repeater station.

1f the single-tone decoder is used, jumpers
JU!L through JU4 are removed and jumpers JU5
through JU8 are installed. Withthis arrangement,
the switch stage is inhibited until the single-tone
decoder is activated; thus, both the proper single-
tone signal and ""Private-Line'' tone must be
received before the community repeater is
activated. Not all "PL" decodersneed be "AND"
gated with single-tone signals. For example, if
JULl is removed and JU5 is installed, only the
number 1 decoder requires single-tone and "PL"
Decoders #2, 3and 4
will operate with only "PL'" coding.

coding to provide an output.

6. MAINTENANCE

a. Removal and Replacement of Modules

Modules may be removed by simply pulling
outward on the module, and may be replaced by
pushing the module into its position in the panel.
The module is labelled and the mounting positions
are marked on the interconnect board at the in-
side rear of the module housing,

CAUTION

1, Never attempt to plug a module into
the pins onthe back of the Coatrol
Unit.

2. Always be sureof the correctmodule
position before plugging ina module.

3. There are keying plugs in some
modules to prevent insertion in the
wrong position. Do not remove these
plugs from the modules except when
using the service board kit,

4, Turn off power to the station before
removing or inserting modules to
prevent transistor damage from

transients,

The Motorola Model TLN8799A Service Board
Kit is available for extendingthe module to provide
access to the circuitry while providing all power
and signal connections,

Technicians who service many of these stations
may wish to carry spare modules and replace
malfunctioning modules for immediate restoration
of operation. The module may then be repaired
at the shopandused as the next replacement spare.

NOTE

All jumper connections mustbe identical
on modules thatare removed and modules
that are inserted before swapping can be
successfully used as a troubleshooting
technique.

b. Adjustments
All adjustment procedures areprovided in the
INSTALLATION AND OPERATION section of this

manual.

c. Troubleshooting

The first step that should be performed when
looking for trouble in the remote control unit is
to check allmodes of operation., This helpslocalize
the source of trouble because some of the circuitry
is common to all types of operation; while some of
it is used only for one type of operation. The next
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AEPS-1059-0

Figure 5.
Module Extended for Servicing

step should be to connect a portable test setto the NOTE

metering receptacle and check the meter readings. Some of the circuits may operate

A list of typical readings for a normally operating properlyalthoughthe test setor voltage

unit is given in the following table, Themeter readings may vary considerably {rom

readings will isolate the trouble to a few stages. the typical values given. Proper opera-

Voltage or signal measurements may thenbe taken tion of the logic circuits can usually be

inthese suspected stages to isolate the defectto a presumedifthereisadistinctdifference
specific component, Typicaldc voltagesare shown in the reading between the active and
on the schematic diagrams, inactive states.

SET UP THE PORTABLE TEST SET AS FOLLOWS

1. Function switch - XMTR position

2. Oscillator switch - METER REV, position

3. The AUDIO switch on the Station Logic Module
must be in the EXTR position to provide a ground
for the test set meter,

SELECTOR TYPICAL
SWITCH CIRCUIT METER READING
POSITION CHECKED STANDBYI TRANSMIT

1 NONE - -

2 A+ 40 uA 40 uA

3 SWITCHED A+ 0

5 RCVR MUTE 20 uA

6 "PL"DISABLE 2 uA

11 AUDIO fokala

*Remains 20 uA during repeater operation.
*kMeter reading is for "PL'' disable condition
rather than transmit condition,
*#*Dependent upon audio levels used at the indi-
vidual station,
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C "PL" DISABLE R{

L—

DEPS -1803-A
[ )
All102030 é‘g S
B || 1020 30 @ -
2
4 iez0 30 = =
oll 1020 30 == 4
)
€|l 102030 = o=
5=
F |l 102030 s =
6|l 102030 &2 o
il tozo30 =" =
(]
4| to20 30 o=
PI,P2 9=
(WIRING SIDE) [
(WIRING SIDE)

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN8760A Local Station Control Panel

PL-268-A

J1

R1

R2

S1, 2
S3

1V80700B34

CONNECTOR, receptacle:

9K830418 female; 4 contact; does not
13/16"; 2A482070 NUT, ring
RESISTOR, fixed:

65128685 22K +10%; 1/4 w

17C82036G31 40 £2%; 2 w

40B83468E01 | spst
40B83204B01 dpst

include; 457699 LOCKWASHER

SWITCH, slide:

CABLE ASSEMBLY:

37C82603D01
37C82603D04
37C82603D05
37C82603D06
37C82603D12
37C82603D14
37C82603D16
37C82603D17
37C82603D18
37C82603D23
37C82603D24

includes ref. parts R1, R2,
misc. leads and the following:
9B83012H01 RECEPTACLE,
wire crimp; 11 req'd.

SLEEVING, coded

No. 1
No. 4
No. 5
No. 6
No. 12
No. 14
No. 16
No. 17
No. 18
No. 23
No. 24

NON-REFERENCEDITEM

1V80781A16

PANEL & SWITCHES ASSY.

CONTROL UNIT

TCN1059A Control Chassis
Wiring Diagram

Motorola No.
8/6/74-NPC

63P81005E61-C



REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN5803A Master Decoder

Circuit Board PL-2749-0

LINN TOHLNOD

CAPACITOR, fixed:

Cl 21C82187B25| . 0033 uF #10%; 500 v

cz, 8, 10, 8D82905G11 | 0.22 uF £10%; 50 v

13, 14

C3 8D82905G08 | .033 uF %10%; 50 v

Cca 8D82905G07 | 0.1 uF £10%; 50 v

cs 8D82905G10 | .015 uF %10%; 50 v

Cé 21D82187B18] .0015 uF +10%; 100 v

c7, 9, 11 23K865136 15 uF #20%; 25 v

cl2 23K865137 4.7 uF #20%; 25 v

Ccls 8D82905G03 | . 047 uF *10%; 50 v

clé 8D82905G04 | . 068 uF #10%; 50 v

cl? 8D82905G05 | 0.15 uF *10%; 50 v
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)

CR1,2,4 thru7| 48C82392B03| silicon
COIL

L1 24KB864763 rf; choke; 5. 7 mH

L2,3 25C82024D02| audio; choke; 6.6 H
TRANSISTOR: (SEE NOTE)

Ql1,2,3,4,6, 48R869570 N-P-N; M9570

7,8,9

Q5 48R869571 P-N-P; M9571
RESISTOR, fixed: #10%;
1/4 w; unl., stated

R1, 9, 26, 30, 65128689 2.2K

33,41

R2 65128687 6. 8K

R3 65129231 3.3K

R4 65128688 2. 7K

R5 65127805 15K

R6, 14, 23, 24,| 6S129225 10K

25, 31, 32, 42

R7, 8,28, 34 65128902 47K

R10 65129144 68K

R11 65127806 27K

R12 65129754 33

R13, 22 65127802 1K

R15 65124 B04 180K %5%

Ri6, 21 65129526 33k 5%

R17 65131276 150 £5%

R18 65129805 1k 5%

R19, 27, 30, 65128689 2.2K

33,41

R29, 35, 36, 65128685 22K

37

R38 18C83083GO01| var; 100K

R39 65131524 100 5%

R40 656411 1K #5%; 1/2 w

NOTE"

Replacement diodes and transistors must be ordered by
Motorola part number only for optimum performance.

TLN1684A Master Decoder Module

POWER SUPPLY GROUND

TRANSMIT "PL' TONE
FILTERED AUDIO OUTPUT
"PL" DISABLE OUTPUT
"PL" DISABLE INPUT
AUDIO INPUT

"pL" TONE OUTPUT

DETECTOR EMITTER BIAS

A+

“PL' INDICATOR OUTPUT
SWITCHED GROUND INPUT

DETECTOR BASE BIAS

TRANSISTOR
QUIETING INDICATOR DETAILS
E B C

"PL" TONE INPUT

"PL' DECODER OUTPUT
EXCITER GROUND

OL-DEPS-14244-0
NOTES

1.

2.

LOW-PASS FILTER & NOISE GATE AMPLIFIER / CLIPPER ORIVER
C Lt R4 a3 Q4
0033 5.7MH 27K MO5TO M9370
—t <5
L2 015
a3 | ‘Y
o8k S8H k| T
c3
Ri 3 13 CRY c7 S S5 ]
2.2k Y4 & 4 = ]
= 033 ¥ 0015 15 5
o] U Ta [ [ %]
T
(CARRIER, OPERATED) |  TRANSMIT "BL:
Q8 LEVEL CONTROL &
M9570 LOW-PASS
R23 o.76v_jov R37
10K ovi 22K
c13| .
R34 OV =R
tnoa X 0.22{100K]
fiok
CR7
R40;
1K
. 2.1v. >
pL R4 '
DISABLE 2.2k
Q9
ary MSTO
)
R36
22k |V

DEPS-44245-0

11 DETECTOR EMITTER
BIAS

VOLTAGES MARKED # : READINGS WHEN RECEIVING A PROPER

“"PL" TONE.

VOLTAGES MARKED (A) - READINGS WHEN SQUELCH GATE IS

QUIETED.

VOLTAGES MARKED (B) = READINGS WHEN "PL" DISABLE SWITCH

IS PRESSED.
UNLESS OTHERWISE STATED

ALL RESISTOR VALUES ARE IN OHMS (K = 1000);
ALL CAPACITOR VALUES ARE IN MICROFARADS,

Schematic Diagram and
Circuit Board Detail
Motorola No. 63P81021E73-A
8/6/74-NPC

10

MODEL TABLE

“PLY HIGH-PASS FILTER

MODEL SUFFIX KIT SUFFIX DESCRIPTION
TLN1684A TLN5803A MASTER DECODER BOARD
MASTER

DECODER TLN8780A MASTER DECODER PANEL
MODULE

EPS-14248-0

4"RL" DISABLE (RECEIVER #i,

|
— POWER SUPPLY GROUND

5 FROM'PL" DISABLE SWITCH ON LOCAL CONTROL MODULE

9 QUIETING (NDICATOR FROM SQUELCH GATE MODULE
16"PL" INDICATOR TO SQUELCH GATE MODULE

23 TO RCVR.AUDIO SWITCH ON AUDIO BOARD (RECEIVER #1)
17 SWITCHED GROUND FROM ALL 4-USER CONTROL MODULES

A Y Y A 4

A

6 FROM VOL.CONTROL

3 TO AUDIO AMPLIFIER ON AUDIO BOARD (RECE(VER #t1)



S — LOW-PASS FILTER 8 NOISE GATE

AMPLIFIER / CLIPPER DRIVER
Q3 Q4

4 L4 R4 R6
| 0033 57MH 2.7k 10K M9570
REFERENCE MOTOROLA DESCRIPTION — B 1 2
sSyYMBoOL PART NO. ; R2 L2 ga | OBBL cs /2
sk SOH 33| T 022 8V
H = 3 R18 2.3y
PA RTS LIST POWER SUPPLY GROUND 2R2‘K c2 3} c A6 *CR‘RS AT R7 %RS 2 1 R4 Ri2 8K 114 T "PL" TONE OUTPUT
: L 033 % Toos ‘ R3% |15 RIS | &40 RIS R21 YRzz »> 770 4-USER CONT
- " . q PL-288 ; 0.23] Tos | N 15K 4_0.22 k 47K i,tm< 2.2K J27« 33 ! 0.22 47K 12K 3K : MODULE DRIVERROL
TLN8779A Master Decoder Circuit Boar - ~A TRANSMIT “PL" TONE i i = = = 280 = ! 4R§'? i;CRs L
: - . + |
CAPACITOR, fixed: 1 ! | e
LArAL YR, liXed: : PL" TONE |
cl 21C82187825( . 0033 uF *10%; 500 v FILTERED Adblo ouTRT i DELAYED  TRANSMIT "L MUTE * 2 FROXMD;SS?IN'ST#XTOR
cz, 8, 10, 8D82905G11 | 0.22 uF #10%; 50 v : OUTPUT SWITCH SWITCH SWITCH  (CARRIER OPERATED) | RANSMIT'RL. I 1eR
s ia “pL" DISABLE OUTPUT Q5 Q6 Q7 Q8 LEVEL CONTROL & |
’ MOST7I_ e e M9570 M9570 LOW-PASS FILTER |
C3 8D82905G08 | . 033 uF 10%; 50 v ’ o ot D—
- .05/ |Roe I oI | |
C4 8D82905G07 | 0.1 uF *10%; 50 v PL"DISABLE INPUT 1%2;(3 12.6V*32.2K i R28 0.7V )\/0,5V/4/"CR5 X : 0.76v _jov
cs 8D82905G10 | . 015 uF *10%; 50 v R yor4 ATk Jovay s prglOKQ: e ovi !
Cb 21D82187B18] . 0015 uF #£10%; 100 v AUDIO INPUT y21vx lzsy - |2 ToMeB0L aror ONE
c1, 9, 11 23K865136 15 uF #20%; 25 v foa dros | R27 B .L 330 i R3e oy
clz 23K865137 | 4.7 uF 220%; 25 v “PL" TONE OUTPUT ok fok | a7k * 1 L i it 24 EXCITER GROUND
Cls 8D82905G03 | . 047 uF #10%; 50 v | + e . < 2 A+
Clé6 8D82905G04 | . 068 uF *10%; 50 v
i 1 2 11 DETECTOR EMITTER
c17 8D82905G05 | 0,15 uF *10%; 50 v cR7 qu)--——_m >——bins EMITTE]
K |
SEMICONDUCTOR DEVICE, R35 2.qv = 18 DETECTOR BASE
- - 22K "RL! [ S
diode: (SEE NOTE) DiSABLE Rat | BIAS
CR1, 2,4 thru7f 48C82392B03} silicon ' Q9 1 |
0.7y M9570 |
DETECTOR EMITTER BIAS | V@S > 4"RL"DISABLE (RECEIVER #{,
COLL S |~ T0'aUDi0 BOARD)
L1 24K864763 rf; choke; 5.7 mH i ok |ov |
L2,3 25C82024D02| audio; choke; 6.6 H A+ 3 I POWER SUPPLY GROUND
TRANSISTOR: (SEE NOTE) ‘ e S 4——T<5 FROM'PL DISABLE SWITCR ON LOCAL CONTROL MODULE
Q1,2,3,4,6, 48R869570 N-P-N; M9570 ‘ DEPS-507-B - ——— - - < 13 QUIETING INDICATOR FROM SQUELCH GATE MODULE
7,8,9 6 \ e v (16 "PL INDICATOR TO SQUELCH GATE MODULE
Q5 48R869571 P-N-P; M9571 | — #— —-—<23 TO RCVR.AUDIO SWITCH ON AUDIO BOARD (RECEIVER #1{}
RESISTOR, fixed: £10%:; T - < ' 17 SWITCHED GROUND FROM ALL 4-USER CONTROL MODULES
" ‘ ' “PL" INDICATOR OUTPUT
1/4 w; unl, stated "RL!HIGH-PASS FILTER |
R1, 9, 26, 30, 65128689 2,2K e - - -4————6 FROM VOL.CONTROL
33, 41 SWITCHED GROUND INPUT Rs2 5 S8 |
oK - X
R2 65128687 6. 8K {e—-9 ¢ ~$———<3 TO AUDIO AMPLIFIER ON AUDIO BOARD {RECEIVER #1)
R3 65129231 3. 3K DETECTOR BASE BIAS lcn L _
R4 65128688 2.7K e
RS 65127805 15K QUIETING INDICATOR TRANTS‘STOR een
R6, 14, 23,24, 6S129225 10K DETAILS !
25,31, 32,42 E B ¢
R7, 8, 28, 34 65128902 47K 8[
R10 65129144 68K ]
R11 65127806 27K
Ri2 65129754 33 "PL TONE INPUT
R13, 22 65127802 1K
R15 65124804 180K #5% “PL" DECODER OUTPUT
R16, 21 65129526 33k £5% |
R17 68131276 150 +5%
R18 65129805 1k 5% EXCITER GROUNDé
R19, 27, 30, 65128689 2.2K |
33,41 L
OL-DEPS-624-B
- W B0 ! NOTES:
R29, 35, 36, 65128685 22K e e o S - . P . e e
37 1. VOLTAGES MARKED #* = READINGS WHEN RECEIVING A PROPER
R38 18C83083G01| var; 100K 'PL" TONE,
R39 65131524 100 5% 2. VOLTAGES MARKED (A) = READINGS WHEN SQUELCH GATE IS
QUIETED.
R40 656411 1K #5%; 1/2 w 3, VOLTAGES MARKED (B) = READINGS WHEN "PL" DISABLE SWITCH
. IS PRESSED.
4. UNLESS OTHERWISE STATED:
NOTE: ALL RESISTOR VALUES ARE IN OHMS (K = 1000);
' ALL CAPACITOR VALUES ARE IN MICROFARADS,

MODEL TABLE

Replacement diodes and transistors must be ordered by

Motorola part number only for optimum performance. VMODEL SCFFIX KIT SUFFIX DESCRIPTION
TLNI1183A TLN8779A 1 MASTER DECODER BOARD
MASTER 1
- DECODER TLN8780A MASTER DECODER PANEL
MODULE
EPS-1029-A

CONTROL UNIT

TLN1183A Master Decoder Module
Schematic Diagram and

Circuit Board Detail

Motorola No. 63P81005E63-A
8/6/74-NPC

11



LINN TOHLINOD

REFERENCE MOTOROLA DESCRIPTION

SYMBOL PART NO. "VIBRASPONDER" REEDS ; o

DEFEAT = .
VIBRASPONDER
SWITCHES ASESY

e i1} R36 »- QUTPUT
PARTS LlST GROUND I@ 5.6K . Ngga R o IQ*IDE(CODED 3
o T s 2.8¢ 24 T8 SRR R R YR uT swien
TILNS5804A Four-Tone Decoder Board PL"Z-{SO'O I Ei 47 GATING SIGNAL (GND) FROM
* | ‘ <+ 23 (S(';‘GLII-SEEJDNE DECODE|
CAPACITOR, fixed: “pPL" TONE INPUT
Cl,3,5,7,9, |23K865137 4.7 uF #20%; 25 v I ‘ | Il DETECTOR EMITTER BIAS | FROM
1, 13, 15 1 T : 18 ZEI:CTOR BASE BIAS }MASTE* DECODER
? ’ 12
C2,6, 10, 14 |8D82905G07 . 002 uF *10%; 50 v ] ‘ wlpen T e |
C4,8,12,16 [23D82783B08 | 1.0 uF £20%; 35 v | B e ae |
e 5.6K | €6 9,1,, (0.1v) o eTE ) T
SEMICONDUC TOR DEVICE, st ?\‘ |@\°— T cvjzzz’y'” i I
diode: (SEE NOTE) " o\ | 'IJTLI 47 asPXozzv | 47 ov we | ererenereo
CR1,2,3,¢4 48C82392B03 gilicon (SG3182) o l mo Ly [m2 R e lms T I%if Daﬁzli,z |
R33
4 -
TRANSISTOR: (SEE NOTE) 5’?\ | B mfyfvm L £Eb RN o
Ql,3,4,6,7, [48R869570 N-P-N; type M9570 | | " i AP
9,10, 12, 13 se P »s w3 s o |
Q2,5,8,11 48R869571 P-N-P; type M9571 ° ] AMPLIFIER oETECTOR SWiTCH
» 22 0, ’ DETECTOR EMITTER BIAS I s3 v iR M9570 M9574 M3570 | N
5.6K INTRrT | | *3 DECODED OUTPUT
RESISTOR, fixed: 210%; 1/4 w; |@ — cs 022 fesK cR3 |
A+ ] 5 5
unl. stated E—I it B W7 I
R1,9,17,25 |6S129144 68K | | e = [—K' GROUND
R2, 5, 10, 13, |65127806 27K | i }
18, 21, 26, 29 "I
R3, 11, 19,27 |6S124A13 33 £5% TRANSISTOR DETAIL I I
R4, 12, 20,28 |6S129805 1K 5% [ mmrnea neﬁ;mﬂ s&icn I
R6, 7, 8, 14, 65129225 10K ed¢ 54 R39 Wssr0 mosT4 uesTO 22 #4 DECODED oUTPUT
GFE] 5.6K
15, 16, 22, 23, @ Ilgﬂ o I o, T {9 b | i pegy 0 SV | ona == Y
24, 30, 31, 32 \ o 0 =
R33 6S10053A26 33 £5%; 1/2 W DETECTOR BASE BIAS I L_I * nz: ‘::fy Rz‘: R29 P .i.osfu
R34 65127802 1K [_ _J 27K R o e fu
R35 65129753 100 NO. { DECODED QUTPUT v
R36 thrug9 65129982 5. 6K 5%
NO.2 DECODED OUTPUT
NON-REFERENCED ITEMS
NO.3 DECODED OUTPUT
9C83035A02 SOCKET, '"Vibrasponder''; NO.4 DECODED QUTPUT
4 used
9B83011HO1 CONNECTOR, receptacle: GATING SIGNAL (GND)
female; 12 used

SWITCHED GROUND OUTPUT

TLN8782A Four-Tone Decoder Panel PL-292-0 N R o e o L D
SWITCH, slide: éﬁOL-EI)ngPVS;i;?llS—O
S1,2,3,4 40B83204B01 dpdt
NOTE: NOTES:

1. JUMPERS JUS5 THROUGH JU8 ALLOW "AND' GATING OF "PL" DECODER
. . WITH SINGLE- TONE DECODER. JUMPERS JUlI THROUGH JU4 PROVIDE
Replacement diodes and transistors must be ordered by OPERATION WITHOUT SINGLE- TONE DECODER.
. 2. VOLTAGE READINGS IN PARENTHESES ARE LEVELS PRESENT WHEN
Motorola part number only for optimum performance. THAT PARTICULAR CIRCUIT IS DECODING.
3, TESTING POINT ONLY.
4. UNLESS OTHERWISE STATED:
ALL RESISTOR VALUES ARE IN OHMS (K - 1000);
ALL CAPACITOR VALUES ARE IN MICROFARADS.

TLN1685A 4-User Decoder Module MODEL TABLE

Schematic Diagram and MODEL SUF FIX KIT SUFFIX DESCRIPTION

Circuit Board Detail ) Egl[\;:‘fislf:ER TLN5804A i;?RULgU_Igogé;Aiicoom

Motorola No. 63P81021E74-A CONTROL TLNB782A FOUR-TONE DECODER
MODULE PANEL

8/6/74-NPC

EPS-14249.0

12



REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN8781A Four-Tone Decoder

Board PL-291-A

Cl,3,5,7,9,
11, 13, 15

Ccz2,6, 10, 14
C4, 8, 12, 16

CR1,2,3,4

Q1,3,4,6,7,
9,10, 12, 13
Q2,5,8,11

R1,9, 17,25
R2, 5, 10, 13,
18,21, 26,29
R3, 11, 19,27
R4, 12,20, 28
R6, 7, 8,14,
15, 16, 22, 23,
24, 30, 31, 32
R33

R34

R35

R36 thru 39

23K865137

8D82905G07
23D82783B08

48C82392B03

48R869570

48R869571

65129144
65127806

65124A13
65129805
65129225

6S10053A26
65127802
65129753
65129982

CAPACITOR, fixed:
4.7 uF £20%; 25 v

. 002 uF £10%; 50 v
1,0 uF +20%; 35 v

SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)
silicon (SG3182)

TRANSISTOR: (SEE NOTE)
N-P-N; type M9570

P-N-P; type M9571

RESISTOR, fixed: x10%; 1/4 w;
unl, stated

68K

2TK

33 #5%
1K +5%
10K

33 £5%; 1/2 W
1K

100

5. 6K £5%

NON-REFERENCED ITEMS

9C83035A02

9B83011HO1

SOCKET, "Vibrasponder';
4 used

CONNECTOR, receptacle:
female; 12 used

TLN8782A Four-Tone Decoder Panel

PL-292-0

S1,2,3,4

40B83204B01

SWITCH, slide:
dpdt

NOTE:

Replacement diodes and transistors must be ordered by
Motorola part number only for optimum performance.

"VIBRASPONDER" REEDS

GROUND

"PL" TONE INPUT

sc?\J

52:'\1

53:‘\4

DETECTOR EMITTER BIAS

A+

DETECTOR BASE BIAS
N i DECODED OUTPUT
NO.2 DECODED OUTPUT
NO.3 DECODED QUTPUT
NQC.4 DECODED QUTPUT

GATING SIGNAL (GND)

SWITCHED GROUND OUTPUT

54\

TRANSISTOR DETAIL

[:]

FRONT

PANEL
SETEALS 'VIBRASPONDER” 4| #* | # 1
SWITCHES " 7 REEDS AMPLIFIER DETECTOR SWITCH
Qi 2 3 -
M9570 M9574 M2570 i
) » 19 4 | DECODED OUTPUT
cz (Rt | 1 INOTE 3)
, TO%2 368K _|sey | ., 428w (0.68v]
gy 3_12.2// CRI  (2gy | SWITCHED GROUND OUTPUT
3 . eyt "< 7<24 7O MASTER DECODER OUTPUT SWITCH
3 . a7
a7 22y Jus | GATING SIGNAL (GND) FROM
2 |R3 |Ra < 23 SINGLE-TONE DECODER
: 27K 333 21K e | (IF USED)
' 7
] ool |
N [<I DETECTOR EMITTER BIAS | From
| P e e [<18 DETECTOR BASE BIAS MASTER DECODER
| i 2.8y 2 A+
i ;
#2 #2 #2 |
AMPUIFIER DETECTOR SWITCH
04 Qs 06
52 M9570 M9574 %9570 1
[ lAr=ra] — ST — — _— P
\‘@L IOFF] I 8262 g;x . o) o] oz QIOfTV/ ——<] 20 #2(0%{:19?50}0111' uT
i T 8 H
= 1 s, e 20V g, il crR2
R SRR GRS |
1 ‘ I - 47 oa~Nozzv | 47 vy oy .
‘ i 4 RIO [Ri [Riz [Re3 +c8  |ris TR7E DRIVER ! pEdS 506 B
27k $33 31K FarK Lo fi0K lyuz FioK 013
1 R33 M9570 |
' A + = 4 1
! Pl TONE INPUT
| ~~=<3 FROM MASTER DECODER
| | o I : AMPLIFIER
|
i < — — i
l 23 #3 *3 ]
! AMPLIFIER DETECTOR SWITCH
L ar s Q8 I
M9 9571 M95?O
I@WSTOFF \ 4 - e - ~—< 21 #3 DECODED OUTPUT
|k wz.av) 181 07y i“”W | (NOTE 3)
2.8
B +f22|/ o2 CR3 |
T Fi 10K 'V Sl
E v il 7 |
IR R m + i fos p——tort? ' GROUND
I 27K ‘OK (w3 fioK. = t
1 1 4 !
. 3 |
| #4 4 #4q [
i AMPLIFIER DETECTOR SW'TCH
Qio Qit Qi2 |
I_ﬁ" _ M9570 MIsTE Mesr0 22 #4 DECODED OUTPUT
[oN [OFF] ci4 |R2S 8.1v) Yo | (NOTE 3)
R 4z, TO22 368K ,5»' cis. 128V)_|ov OV ey cRa
!@ r 5y Bzzy, R30 oy
- T P / 1 g
i%\% ] 47 ooV loz2y| 4.7 bT/I]V 10K } ov s
| ) ’ Ll R26 |R27 [R28 [R29 | LiCi6  |R34 T R3p '
- - 27K $33 Ik 327K | 10 $I0K  lgua  $I0K i
— Ll [ | i !
L _ i
.
L — _ |

NOTES:

1. JUMPERS JU5 THROUGH JU8 ALLOW "AND" GATING OF "PL' DECODER
WITH SINGLE- TONE DECODER. JUMPERS JUl THROUGH JU4 PROVIDE
OPERATION WITHOUT SINGLE-TONE DECODER.

2. VOLTAGE READINGS IN PARENTHESES ARE LEVELS PRESENT WHEN
THAT PARTICULAR CIRCUIT IS DECODING,

3. TESTING POINT ONLY,

4. UNLESS OTHERWISE STATED:

ALL RESISTOR VALUES ARE IN OHMS (K = 1000);
ALL CAPACITOR VALUES ARE IN MICROFARADS.

MODEL TABLE

MODEL SUFFIX KIT SUFFIX DESCRIPTION
TLNLIL77A TLNB781A 1 FOUR-TONE DECODER
FOUR-USER 1 CIRCUIT BOARD
CONTROL TLN8782A FOUR-TONE DECODER
MODULE PANEL

EPS-1030-A

CONTROL UNIT

TLNI1177A 4-User Control Module
Schematic Diagram and

Circuit Board Detail

Motorola No. 63P81005E64-A
8/6/74-NPC
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METER ser )
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ALLPS-12092-0

1. DESCRIPTION

The TLN1173A Station Logic Module is atuli,
transistorized, plug-in circuit module for the

remote control chassis in Motorola base stations.

All components and circuitry are mounted on a
sturdy card with connecting terminals to mate
with the interconnect board of the remote control
chassis.

2. FUNCTIONS

This module contains the line output level
and squelchcontrolsfor the station receive audio,

MOTOROLA INC.

STATION LOGIC MODULE

MODEL TLN1173A

and amplification and level adjustment of the
station transmit audio. It exercises push-to-talk
control of the station from local or line push-to-
talk commands. This push-to-talk controlincludes
switching of the antenna relay, receiver muting,
line driver disable, power supply turn-on, and
transmitter channel element turn-on. Sequencing
circuits are included to switch the antenna relay
before activating high power transmitter rf circuits.
For repeater applications, a receiver mute inhibit
input allows the receiver to continue operating
while the transmitter is keyed. Additionally, the
metering socketfor testing the stationlogic control
functions is located on this module.

3. CIRCUIT DESCRIPTION

NOTE
¥or a description of the basic circuits
used in the logic circuitry, refer tothe
remote control chassis section.

a. Control Functions

A signal from the receiver discriminator,
entering the module on pin 19, is routed to the
receiver squelch circuit throughthe R#1 SQUELCH
control and pin 21, The signal also passes through
the R#1 LINE OUTPUT control to pin 23 for
amplification in the receiver audio stages when
the receiver is unsquelched.

b. Audio Functions

An audio signal entering the module on pin 4
passes through capacitor Cl intothe XCTR LEVEL
control and into Paraphase Amplifier Ql. For the
line levels below 0 dBm, JUZ is installed. If the
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level is above 0dBm, JU2Z is not used, From the
collector of Ql, the amplified signal is sent to
Exciter Audio Amplifier Q2 for further amplifica-
tion and out the transmitter exciter audio

input.

The Repeater Level control (externalto the
module) is connectedto the circuit through pin 5
at diode CR1., When a high-resistance path
appears atpin 5, CRI1 isreverse-biased, andthe
audio path from pin 41is throughamplifier Q1 as
previously described. When the path at pin 5
becomes a low resistance, diode CR1 becomes
forward-biased and gates the signal around
Paraphase Amplifier Q1. The signal then feeds
into Exciter Audio Amplifier Q2 as before.

The Local Mic Audio Switchis normally con-
ducting to provide a ground for local microphone
audio, Whenever line push-to-talk occurs, Q3is
cut off, removing the local microphone audio
ground path, This cutoff gives line audio priority
over local microphone audio signals.

c. Circuit Control Functions

When a local or line push-to-talk input is
applied to pin 10 or 14, it is applied to the base
of P-T-T Inverter, Q4. The "low' input is changed
to a "high' level in the inverter, then applied to
the Antenna Relay and Mute Switch,

In "Private-Line' applications, push-to-talk
release is delayed atthe end of a transmission by
an input to pin 13 from the external "Private-
Line' reverse-burst circuitry. This input holds
the P-T-T circuitoperated for the duration of the
reverse-burst tone.

When a "high" from the P-T-T Inverter is
received at the Antenna Relay and Mute Switch,

a ''low'" at its output mutes receiver No. 1 and

operates the antenna relay switch, audio disable,
and line driver disable circuits.

In repeater applications, a ground appears
at pin 7, which prevents Mute Switch Q6 from
operating. This allows the receiver in the re-
peater to remain operational for retransmission
of the received signal.

The P-T-T Inverter controls the switched
A+, Switched A+is applied after a 35-millisecond
delay to allow the antenna relay to switch to the
transmit position before the rf power is applied.
A+ fromthe external redundancy circuit must alsc
be present through pin 9 for switched A+ to be
present, When the redundancy inputis present, and
the switched A+ is turned on by the P-T-T
Inverter, the external transmitter circuits are
energized to produce an rf output,

In repeater applications without wire-line
control, jumper JU1 is used and switched A+ is
provided without the redundancy inputpreviously
described.

When the time-out timer reaches the end of
its cycle, the Transmitter Key Inhibit (through

pin 8 on the module) removes the switched A+.

d. Metering Facilities

A receptacle is provided on the module front
panel for metering of the functions available at
the module. The functions metered and their
corresponding Motorola Test Set positions are
given in the following table:

METERING TABLE

SET UP THE PORTABLE TEST SET AS FOLLOWS:

I.  Function switch - XMTR position.
2. Oscillator switch - METER REV. position.

3. . The AUDIO switch on the Station Logic Module must be in the EXCTR position to provide a

ground for the test set meter,

SELECTOR TYPICAL
SWITCH CIRCUIT METER READING

POSITION CHE CKED STANDBY l TRANSMIT
1 LINE P-T-T 25 uA (NOTE 1) 0
2 REDUNDANCY 0 (NOTE 5) 40 uA
3 SWITCHED A+ 0 40 uA
5 RCVR MUTE 20 uA 0 (NOTE 2)
6 "PL" DISABLE 20 uA (NOTE 6) 0 (NOTE 3 &6)
11 AUDIO (NOTE 4)

NOTES:

1. No reading when keyed locally or in repeater operation.

Remains 20 uA during repeater operation,

2
3. Meter reading is for PL disable condition rather than transmit condition,
4 Dependent upon audio levels used at the individual station.
OPERATION section of the manual for set-up instructions and typical readings,

Ul

25 min in tone remote control applications.
6. 2 uA in community repeaters.

Refer to the INSTALLATION AND
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4. MAINTENANCE AND TROUBLESHOOTING

a. Scrvicing the Module

(1) Servicing the Module in the Remote

The module may be scrviced while con-
nected to the remote control chassis in the station.
To gain access, remove the module, insert the
Model TKNE&ETI99A Module Extension Board, and
insert the module into this service extension.
All points on the module are now accessible for
voltage measurements, waveform observations,
or vther test functions.

(21 Servicing the Module Out of the Chassis

Servicing may be done without conne ction
to a remote control chassis if the proper power
and terminations are connected to the module, A
convenient method of connection is through the
use of a TEK-38 Base Station Module Servicing
Adapter. The module is simply plugged into the
24 pin male plug of the adapter. Connectionsare
then made to the circuit module via the adapter
using the standard and/or resistor push on patch
ieads supplied with the adapter,

Make the connections shown in the follow-
ing out of the circuit servicing chart,

PIN NO, | CONNECT
1, 11, 24 | Ground
4 Audio oscillator through0, 1 uF
12,9 +12 volts dc
16 AC voltmeter to ground
2 10 kilohms to 12 volts dc
4 10 kilohms to 12 volts dc
6 10 kilohms to ground
NOTE: Temporarily connect JUl for out-of-
chassis servicing.

b. Module Malfunction Location Techniques

(1) Conncct voltage and signal sources to the
module as indicated in the preceding table,

{2) Adjust the audio oscillator output for
-25 dBm at pin 4, With this input, the level at
pin 16 should measurc approximately -10 dBm with
JU2 connected. If this level cannot be achieved,
check stages Q1 and Q2,
ground pin 5,

If the level is correct,
The recading at pin 16 should fall to
If this does not occur, checkdiode CR1 and
resistor R41,

Z2¢eTro,

(3) Ground pin 14, With a dc voltmeter,
measure the voltage at pins 6 and 15, Each should
read +12 volts. The voltage measured at pin 2
should read zero,

Refer to the schematic diagram, If a
voltage or ground docs notappear at the prescribed
location, check each stage, in turn, that feeds
into the pin indicating the malfunction.

(¢) With pin 14 grounded, ground pin 8, With
a dc voltmeter, look for +12 volts dc at pin 2 and
ground at pin 6, If these are present, the Antenna
Relay and Mute Switch, A+ Switch Driver, and A+
Switch are functioning properly.

(5) With pin 14 grounded, unground pin 8 and
ground pin 7, Pin 2 should read +12 voltsdcand
pin 6 should read +12 volts dec.
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BOARD AND

REF,

SUFFIX NO. | symBoL CHANGE LOCATION
TLNB8763A-1 cll ADDED BASE CIRCUIT
OF Q4
C12 ADDED BASE CIRCUIT

OF Q6

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN8763A Station Logic Circuit Board

PL-285-A

Cl

C3,9,11, 12
C5
Cc7
clo

CR1 thru?7

Q1,2
Q3,5
Q4,7
Q6

R1, 18, 19
R2, 27

R3

R4

R5

R6

R7, 25

RS, 13

R9

R10

R1l

R12

R14, 15, 31
R16, 17, 32
R20

R21

R22

R23, 30
R24

R26

R29
R28

R33, 34, 35,
37

R36

R38

R39

R40

R41

R42

R43

C2,4,6,8 |

8D82905G05
_23K865136
21D82187B20
8D82905G07
8D82905G11
23D82783B08

48C82392B03

48R869539
48R 869570
48R869571
48R869568

18C83083G03
656048
656074
652089
656326
656117
656229
656434
65129226
656069
656393
655644
656397
655581
656291
6S5614
656038
656090
655591
65127803

656373
655772

652050

655796
68115017
655789
65129148
65128687
65129225

CAPACITOR, fixed:
B 15 uF £10% 50 v - — E
15 uF £20%; 25 v

.001 uF £10%; 100 v

0.1 uF %10%; 50 v

0.22 uF #10%; 50 v

1.0 uF #20%; 35 v
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)
silicon; RD1343

TRANSISTOR: (SEE NOTE)
N-P-N; M9539
N-P-N; M9570
P-N-P; M9571
N-P-N; M9568

RESISTOR, fixed; £10%; 1/2 w;
unl stated
variable; 25K
47K

68K

1.8K

100

5.6K

1K

27K

100K: 1/4 w
2.2K; 1/4 w
1.2K

82K

22K

3.3K

560

56

1.5K

470

18K

1.5K; 1/4 w

150
470; 1w

270K 5%

560K %5%
11K #5%
91K 5%
470K; 1/4 w
6.8K; 1/4 w
10K; 1/4 w

65128685

22K; 1/4 w

T LN8764A Station Logic Panel PL-286-0
CONNECTOR, receptagle:
J23 9C 83478E01 female; 12 contact :
SWITCH, slide:
Si 40B83204B01 dpdt
NOTE:

Replacement diodes and transistors must be ordered by
Motorola part number ohly for optimum performance.
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1. DESCRIPTION

The Squelch Gate Module is a plug-inunit for
modular remote control units. It measures re-
ceived noise levels and controls transmitter key-
ing.

Using the inherent FM property of receiver
quieting, it senses the presence of areceivedsig-
nal and converts it into a usable switched dc
When the noise
level is kigh (no incoming receiver signal) the
transmitter is turned off. When the noise level

voltage for transmitter turn-on.

MOTOROLA INC.

SQUELCH GATE MODULE

MODEL TLN1180A

drops below the threshold value the squelch gate
module provides an output that will keythe trans-
mitter ('"Private-Line' tone-coded squelch stations
also require a '"PL' tone), The thresholdlevelis
adjustable to permit transmitter keying at approx-
imately 10 to 25 dB receiver quieting.

NOTE
For most applications, the adjustment
should be set for 20 dB quieting.

The F1 channel element switch used in the
squelch gate module, in repeater (RT) stations
without wire line control, controls the F1 trans-
mitter oscillator., When the transmitter is keyed,
the F1 channel element switch supplies a ground
to the F1 channel element, enabling the oscillator.

During temporary rf signal fading conditions,
the dropout delay generator is enabled which
prevents transmitter turn-off during the preset
time delay period (0, 1, 2, 4, or 8 seconds) until
the rf signal is received again,

The push-to~talk switch supplies the necessary
ground to enable the transmitter, .It will remain
on as long as a signal is being received or for the
duration of the timed delay period.

The repeater level switchdriven by the dropout
delay generator, is used in repeater (RT) stations
with wire line control to provide an output which
activates the audio gate in the station logic module
and places the REPEATER LEVEL control in the
circuit. The REPEATER LEVEL control is used
to adjust the audio from the receiver to a level
equal with the audio from the line and is in the
circuit only during repeater operation,

In repeater (RT) operation, the mute inhibit
switch prevents the receiver from being muted

Communications Division
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during a received rf signal or during the timed
delay period. However, this switch is not enabled
in the local or wire line control modes and the
receiver will be muted.

When a second transmissionfollows immedi-
ately after the end of the first transmission, the
time-out timer reset switch is turned off, thenon
again immediately, to reset the time-out timer.
However, as previously described, the transmitter
will not necessarily turn off immediately because
of the dropout delay generator. The time-out
timer limits the maximum transmissiontime for
any one message, but not the total continuous
time that the transmitter may be keyed.

The line push-to-talk lead shorts the inverter
output and the dropout delay generator to prevent
the squelch gate module from operating during
wire line keying.

The squelch gate inhibit lead and single-tone
reset lead are used when an optional single-tone
decoder module is used. An output from the
single-tone decoder module is used in conjunc-
tion with the previously described operation of the
squelch gate module to turn on the transmitter.
Upontermination of transmission, the push-to-talk
switch changes state to reset the single-tone
decoder module. This reset occurs after the
dropout time delay period has ended.

2. CIRCUIT DESCRIPTION

NOTE
For a description of the basic circuits
used in the logic circuitry, refer to the
remote control chassis section.
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Noise Detector

The R1 noise detector section in the squelch
gate module includes the limiter, amplifier /switch,
pulse generator, and inverter stages. The noise
input from the discriminator of the receiver is ad-
justed to the desired threshold level by the
REPEATER SQUELCH KEY potentiometer. The
squelch limiter is driven between saturation and
cutoff by noise spikes. When no rfinputis applied
to the receiver many noise spikes exceed the thres-
hold level of the amplifier/switch, driving the
transistor into saturation during such noise pulses.
As the RF input to the receiver increases, fewer
and fewer of the noise spikes exceed the threshold
level. The coupling components betweenthe ampli-
fier switch and the pulse generator form a differen-
tiation network for forming sharp triggers.

The pulse generator is a monostable multivi-
brator with Q3 cutoff and Q4 conducting in the
quiescent condition. Each trigger applied to the
pulse generator will produce a positive-going gate
that is 75 microseconds in duration (output taken
at the collector of Q4). With high noise the pulses
will be very closely spaced, and with receiver
quieting very few pulses will be generated.

The pulses are amplified and inverted by the
inverter stage. An integrator network in the out-
put of the inverter changes the pulses into a dc
voltage that is proportional tothe receiver quieting.
With high noise input from the discriminator, the
pulses are closely spaced and the integrated
voltage resultant is a low dc voltage which turns on
Q6. When the receiver quiets, the pulses
widely spaced and the integrated voltage resultant
rises. When the quieting equals or exceeds the
squelch gate threshold, the dc voltage resultant
(or logic "high') is high enough to turn off Q6.

are

b. Switching Logic

(1) AND Gate Q7, CR5, & CR15 and OR

Q6 is an OR gate. It has two inputs; one
from the inverter andthe other through jumper JU1,
which will be discussed later. The logic "high'
from the output of the inverter will turn off Q6,
causing its collector to go to a logic "low'. The
output of Q6 is applied to two places: (1) pin 9,
which is a quieting indicator and will be used in the
master decoder, in community repeaters, (2) to
an AND gate consisting of Q7, CR5 and CR15. The
output of Q6 is applied to the anode side of CR5.
The anodes of CR5 and CR15 must be a logic "low"
and the base of Q7 must be a logic '""high' to obtain
the desired logic '"low'' at the base of Q8.

The "PL'" indicator is applied to the base
of Q7. The"PL"indicator comes from the receiver's
"PL" circuitry (if it is "PL" equipped), the master
decoder in the community (RT) repeater, or will
have an artificial input through the use of jumper
JU2 (which is connected to A+) in carrier squelch
stations. Switched A+ is applied to the other input
of the AND gate through jumper JU10. This jumper
is installed only in (RA) base stations and is used
to give priority to transmissions originating from
the control station.

In carrier squelch stations, receiver
quieting is allthatis required tokey the transmitter.
The "PL'" input is simulated by connecting jumper
JUZ to A+,

In "Private-Line' stations, jumper JUZ
is open and a logic 'high'' is coupled to pin 14.
This logic "high' causes Q7 to turn off; however,
if the quieting indication (the output of OR gate Q6)
is not a logic "low'" CRb will conduct, holding the
output of the AND gate at the base of Q8 "high''.
When the output of OR gate Q6 goes 'low'', CR5
will cease to conduct and if no logic 'high" is
applied to the anode of CR15, or jumper JU1O0 is
cut, the input to function inverter Q8 will be a
logic "low'. When Q8 turns off, its collector
will go to a logic "high''.

(2) Function Driver AND Gate Q9

The output of the functioninverter is applied
tothe functiondriver AND gate, Q9. Q9 has three
other inputs which are used to inhibit Q9. These
inputs are line push-to-talk from pin 16, R2 mute
from pin 21, and local push-to-talk through jumper
JU3., The line push-to-talk input is used to inhibit
the squelch gate on wire line controlled (RT)} re-
peaters. This input is discussed in greater detail
later., The R2 mute input on pin 21 is used as an
inhibit signal for repeater knockdown in line con-
trolled (RT) repeaters. The local push-to-talk
input is used in repeater (RA) base stations. When
jumper JU3 is installed, JU4 is out and the local
push-to-talk is generated in the (RA) base station.
This gives the control station priority over the
repeater, or in other words, if a transmission is
commanded from the control station, even though
a signal is in the process of being relayed to the
control station, the outgoing transmission will have
priority.

The output from the function driver AND
gate Q9 is applied thru CR4 to jumper JUl, to the
dropout delay generator, to one inputtothe OR gate
(anode of CR9) and to the time-out timer
switch simultaneously.

SQUELCH GATE MODULE

reset
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(3) Jumper JUL

Jumper JUI at the base of Q6 is used in
"Private-Line'' tone-coded squelch stations and
removed in carrier squelch station. During
temporary fading conditions in which receiver
quieting is lost, the squelch gate module will re-
main enabled if a "PL'" tone is present and jumper
JUl is connected. If the "PL'" tone is also lost,
the squelch gate module will become inhibited and
the transmitter will turn off. It is important to
note in carrier squelch stations jumper JUl must
be removed from the circuit or the outputfrom the
inverter will always be a logic "high" which con-
tinuously enables the squelch gate module. Jump-
er JUZ provides one of the necessary inputs tothe
AND gate transistor Q7 to enable the squelch gate
module. JU2 is connected to A+ in all carrier
squelch stations. Place JUZ in the YPL'" position
for use in "Private-Line' applications.

(4) Dropout Delay Generator and OR Gate

Q11 in the dropout delay generator is
normally conducting and is off only during the
dropout delay. A+ is continually applied thruthe
input string of series delay resistors R35 thru
R39 to the bottom side of C9 and thru CR8 to the
base of Qll. Q11 is forward biased. Its collec-
tor is a logic "low' and is applied to one input of
the OR gate (anode of CR10). C9 is charged at
this time because one side is connected to A+
thru the delay resistors (R35 thru R39) and the
other side is connected to a logic "low'" from Q9.

When the output of Q9 switches to a logic
"high'' (the beginning of repeater transmission),
the logic "high'' is coupled into the OR gate anode
of CR9, enabling the push-to-talk switch circuitry
(Ql2, Q17, Q18 and Q13) which turns on the
transmitter. At the same time, the logic "high"
is applied to capacitor C9, discharging it almost
immediately, through resistor R40, transistor Q11,
(emitter to base), and diode CR8. Q1lisforward
biased from A+ on its base and is conducting while

capacitor C9 is discharging. Thetime delaybefore :

transmitter turn-off is initiated when the logic
"high' is removed from capacitor C9. The logic
"high'' is aiso removed from diode CR9, removing
one input of the OR gate. Capacitor C9 cannot
charge thru diode CR8 (as in discharging C9), but
instead must charge through the chosen resistor,
or resistors, R35 thru R39. This capacitor-
resistor combination is a series RC time delay
circuit that, with different values of resistance,
makes it possible to vary the charge time of
capacitor C9. While C9 is charging, the voltage

on the base of Q11 is lower than required tomake
it conduct. With Q11 off, full A+ or a logic '"high'"
is felt on CR10, the input to the OR gate and re-
mains there until Q11 starts conducting again after
C9 becomes charged.

A logic '"high' arriving at the OR gate
from either the dropout dzlay generator or diode
CR9 is directly routed to the switch drive tran-
sistors, causing the transmitter to be keyed.

(5) Time-Out Timer Reset

The time-out timer resettransistor switch
conducts whenever a logic "high' forward biases
it. This conduction mo de presents an effective
ground potential, through the transistor, to the
time-out timer which initiates the timed period
in repeater (RT) operation. It should be noted
that in wire-line controlled (RT) repeaters, the
time-out timer is not operated during line trans-
missions.

(6} Switch Drivers and Output Switches_

The switch driver transistors provide the
necessary current drive to the push-to-talk switch,
mute inhibit switch and repeater level switch on
the squelch gate module. Fading signal conditions
will not affect these switches during the dropout
delay period because they are controlled from the
drop-out delay generator. The push-to-talk,
mute inhibit, and repeater level switchare enabled
when the emitter of Q18 goes to a logic 'high'.
All three switches turn on and the collectors of
the push-to-talk switch, Q13, and the mute inhibit
switch, Q15, go to a logic '"low'". The collector
of Q14 also goes to a logic "low' and provides an
effective ground at one end of the REPEATER
LEVEL control R49. R49 adjusts the forward
bias on a diode in the station logic module which
adjusts the repeated audio exciter level. This
output is used in wire-line controlled repeaters
only. Jumper JU9 is cut in all other applications.
The output from the mute inhibit switch disables
the receiver muting circuitry in the station logic
module during a repeat function.

Jumper JU4 is used in repeater (RT) and
community repeater (RT) stations to provide the
continuity path for the local push-to-talk switch
output.

(7) F1 Channel Element Switch
The F1 channel element switch on the
squelch gate module is used on all stations except
wire-line controlled repeater (RT) stations. In




this case, jumpers JU7 and JU8 must be removed
because the Fl channel element switch on the DC
transfer module (or the F1 control module intone
systems) is used. When the transmitter iskeyed,
switched A+ from the station logic module is
applied to pin 6 and coupled through jumper JU7
to the base of Ql0. The F1l1 channel element
switch Q10 turns on, providing aneffective ground
at the collector through jumper JU8 to the F1
channel element in the transmitter.

(8) Single-Tone Control

The squelch gate inhibit lead is used in
conjunction with a single-tone decoder module.
Normally, this lead is at ground potential and the
squelch gate module is inhibited. When a single-
tone signal arrives at the single-tone module, the
squelch gate inhibit lead is removed from ground
potential. This removes the ground potential
from the input of the switch drivers, and, with
a logic "high' from the function driver, enables
the squelch gate module which, in turn, keys the
transmitter. When the collector of the push-to-
talk switch goes from a logic "low' to a "high',
the single-tone decoder module is reset via the
single-tone reset lead.

c. Wire Line Priority

As mentioned before, line push-to-talk is
applied to pin 16 to inhibit the squelch gate during
line transmissions. The line push-to-talk logic
"low' is applied to two places in the squelch gate
module: (1) the base of Q9, the function driver.
This inhibits Q9 and prevents the time-outtimer
reset switch from operating during a line push-to-
talk. (2) through the diode OR gate CR16 to the
base of Q12, the first of the push-to-talk switch
drivers. The purpose of this second application
is to turn off the squelch gate push-to-talk cir-
cuitry immediately (no dropout delay) so that the
repeater level switch and mute inhibit switch are
disabled during line transmission.

d. Base (RA) and Repeater (RA) Applications

Jumper JULO is installed in carrier squelch
and ""Private-Line' tone-coded squelch base (RA)
stations to prevent the keying of repeater (RA)

companion stations during the reverse burstperiod.

In (RA) base stations, jumpers JU3 and JUlOare

installed and JU4 is cut. Local P-T-T is aninput

in this application as an inhibit signal coupledthru
JU3 to the function driver AND gate. When the

(RA) repeater station keys the (RA) base station,

(an outgoing transmission), the squelch gate

module is prevented from keying the (RA) re-
peater transmitter.

At the end of an outgoing transmission, the
(RA) repeater station will no longer provide a
ground to the local P-T-T lead in the base (RA)
station. This action results in the loss of the
inhibit signal thru JU3 to the base of Q9, the
function driver AND gate. In (RA) base stations
equipped with ""Private-Line' operation, the "PL"
encoder will keep the (RA) base station keyed for
approximately 150 milliseconds after the loss of
P-T-T. During the reverse burst, switched A+
is maintained from the station logic module in
the (RA) base station. This switched A+ is applied
thru jumper JU10 to an input of an AND gate
(CR15 anode) and maintains the inhibit to the base
(RA) station squelch gate for the duration of the
reverse burst,

In (RA) repeater stations jumpers JU3, JU4,
and JU10 are cut. The inhibit signals justdiscussed
are not used in (RA) repeater application to give
the outgoing transmission priority.

(1) Solid State Companion Station
Jumper JU5 and JU6 are installed in
repeater (RA) and base (RA) stations to complete
the transmitter push-to-talk circuits in an
associated (RA) station containing a solid state
remote control chassis.

When the squelch gate module in either
the (RA) repeater or the (RA) base station
commands a transmission, a P-T-T ''low'" is
coupled from the P-T-T switch Q13, out of the
squelch gate module thru jumper JU5, to the
repeater P-T-T, pin 15. Diode CR1l is removed
in this application.

(2} Relay Keyed Companion Station

If the companion station is an older type
using relay keying, the optional TLN4151A Relay
Kit is used. Some of these stations require volt-
ages greater than 100 volts and, therefore, it is
not practical to use the solid state switching in
the squelch gate module. When the relay kit is
installed, jumpers JU5 and JU6 are cut and CR11
is installed as a transient suppressor. An ex-
ternal Repeater A+ is connected to pin 20 of the
squelch gate module. When the squelch gate
module commands a transmission, the P-T-T
switch, Q13, completes the circuit to the relay,
K1l. When the relay energizes, it completes
the circuit to provide switched A+ to the Repeater
P-T-T lead (pin 15), which keys the companion
station.

SQUELCH GATE MODULE
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3. MAINTENANCE AND TROUBLESHOOTING

a. Techniques of Isolation

If a function cannot be performed from the
remote control point, the malfunction may be
isolated to either the remote equipment or the
remote control chassis, To initially determine
the location of the fault, operate the station by
local means, and initiate the desired function
from the module. If the desired function is per-
formed, then the module is functioning properly.
If the function does not perform, then the module
is at fault,

b. Servicing the Module

(1) Servicing the Module in the Remote

The module may be serviced while con=
nectedto the remote control chassis in the station.
To gain access to the circuitry, remove the
module, insert a Model TLN8799A Servicing
Board Kit and insert the module into this service
extension. All points on the module are now
accessible for voltage measurements, waveform

observations, or other test functions.

(2) Servicing the Module Outof the Chassis_
Servicing may be done without connection
to a remote control chassis if the proper power
and terminations are connected to the module. A
convenient method of connection is through the
use of a TEK-38 Base Station Module Servicing
Adapter. The module is simply plugged into the
24-pin male plug of the adapter. Connections
are thenmade to the circuit module via the adapter
using the standard and/or resistor push on patch
leads supplied with the adapter.

Use reasonable care in handling and
servicing the module.

Remove the squelch gate module from
the remote control unit by pulling it straight out.
Check jumpers for correct application in the
specific mode of operation,

NOTE
It will be advantageous to keep notes
showing correct jumper hookups to
facilitate reassembly after testing and

repair is completed.

The jumpers and controls in the module
must be set as follows during testing:

JUl - OUT
JU2 - IN
JU3 - OUT
JU4 - IN

JU5 - (NOT APPLICABLE)
JU6 - (NOT APPLICABLE)

JU7 - IN

JU8 - IN

JU9 - IN
JUl0 - OUT

DROPOUT DELAY LEAD - 8 SECONDS
REPEATER SQUELCH KEY - MAXIMUM
(CLOCKWISE)

REPEATER LEVEL - MAXIMUM (COUN-
TERCLOCKWISE)

Set up a test condition as shown in the
attachedtest setup diagram. Pinclip connectors
are an efficient method of connecting the module
pins to the test set up. Refer to the squelch gate
module schematic diagram while testing the
module and referencing pin numbers to corre-
sponding stages. Any specific test result that
does not correspond with the stated value in the
following procedure can be related from the
identifying pin number to the defective stage.
Check the squelch limiter to function driver stages
when many or all test output indications are
incorrect.

Apply a l-volt 10 kHz audio signalto pin

10 on the module., This simulates receiver noise

from the discriminator during no received rf
signal conditions. Withinapproximately 8 seconds,
pins 13, 17, 18, and 22 should be at +12 v dc.
Pin 3 should be (and remainat) ground potential,

Remove the audio oscillator frompin 10,
This should cause pins 13, 17, 18, and 22 to go
to ground potential immediately.

Reapply the audio signal to pin 10 on the
module. Pin 22 should immediatelygoto +12 v dc.
Pins 13, 17, and 18 should go to +12 v dc after
the time delay of 8 seconds.

Remove the audio oscillator from pin 10
and connect the dropout delay lead to the specific -
delay interval pin required. Reconnect the audio
oscillator and repeat the test procedure as pre-
viously done for the 8-second delay, This completes
the test procedure and should have isolated the
malfunction. Correct as necessary.

Replace all jumper connections as they
should be for the specific mode of operation and
install the module in the remote control unit.
Reset the repeater squelch key and repeater level
controls as described in the Installation and
Operation Section of this manual.




c. Carrier Squelch Operation of '"Private-Line"

Station

While servicing "Private-Line'" stations,
jumpers JUl and JUZ on the squelch gate module
can be connected for carrier squelch operation,

but the receiver remains continuously unsquelched.

Tre receiver will squelch and unsquelch normal-
ly by removing the GRN-BRN lead (repeater
control or PL indicator function) from the "Pri-
vate-Line' decoder circuit boardto the audioand
squelch circuit board of the receiver. After the
lead is removed, the receiver may be PL disabled
with the "PL" DISABLE switch on the local control
panel or by grounding the PL disable terminal in
the junction box.

NOTE
In the 25-50 MHz repeater stations, an
alternate security method (such as
single-tone decoder) must be used if the

station is operated with the ''Private-
Line'' security disabled.

d. Prevention of Momentary Keying

In some instances momentary keying of a
companion (RA) repeater at the end of a trans-
mission, or a momentary switched output from
the squelch gate module used in other base
station applications, may occur. To prevent
this, remove the cathode side of CR15 from the
base of Q8 and connect it to the base of Q5 (when
JU1L0 is in).

In this configuration, switched A+ turns
inverter Q5 onthrough CR15 when the transmitter
is keyed. This keeps the integrator capacitors
(Cé and CT7T) from charging and activating the
AND gate when switched A+is removed. Jumpers
JU10 and JU3 disable the squelch gate P-T-T
switch (Q13) during the transmit mode.

10 12
10 KHz AUDIO
GENERATOR 6 b———m—o
AT 1VOLT
OUTPUT
- 13 —-n——+¢
SQUELCH GATE MODULE 10K
22 —— WA ———8—— APPLY 412VDC
10K
1 18 —W—¢
10K
2 17
10K
24 3 A
10K

BEPS-2033-0

Test Set Up Diagram

(Page 8 is blank)
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REFERENCE | MOTOROLA
symMBoL PART NO. DESCRIPTION

PARTS LIST

TLN8771A Squelch Gate Circuit Board PL-462-0
CAPACITOR, fixed:

Ccl, 10 8C82905G01 .01 uF £10%; 50 v

C2 21K859943 250 pF +5%; 500 v

C3 8C82905G02 L. 022 uF %10%; 50 v

C4 21K850510 470 pF £10%; 300 v

C5 21K850994 3000 pF £5%; 500 v

C6, 7 23K865137 4,7 uF 220%; 25 v

c8 21D82187B29 .001 uF £10%; 100 v

Cc9 23K8655%94 68 uF £10%; 15 v

SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)
CR1 thru 16 48C82392B03 silicon; RD1343

TRANSISTOR: (SEE NOTE)

Q1 48R 869594 N-P-N; M9594
Q2, 3, 4, 5, 8, |48R869570 N-P-N; M9570
9, 11, 12, 14,

16, 18

Q6, 7, 17 48R 869571 P-N-P; M9571
Qlo 48R 869567 N-P-N; M9567
Q13, 15 48R 869568 N-P-N; M9568

RESISTOR, fixed: *10%;1/4w;
unl stated

R1, 34 65129231 3.3K

R2 18C83083G03 variable; 25K
R4 65131594 27

R5 65127806 27K

R6 65129146 150K

R7 6S124A13 33 %5%

RS 65129805 1K 5%

RY, 32, 47 65127804 4, 7K

R10, 41, 44, 61] 65128902 47K

R11 65128689 2.2K

R12 65128687 6. 8K

R13 65127807 33K

R14, 33, 50, 62| 65127803 1. 5K

R15 65129526 33K +5%
R16, 17, 18, 65128685 22K

21, 24, 59, 60

R19 65128688 2, 7K

R20, 25, 26, 65129225 10K

35, 42, 43, 46,

51

R22, 23 65129231 3,3K

R27 65120638 330 #5%; 1/2 w
R28, 39 65129145 82K

R29, 36, 56 65128686 8.2K

R30 65400812 470 £5%; 1/2 w
R31 65129230 12K

R37, 52 65128904 18K

R38 65128903 39K

R40 65129775 330

R48, 57 635127802 1K

R49 18C83083G04 | variable; 1K
R53, 58 65129232 3.9K

R55 6S124A05 15 £5%
TLLN4151A Relay Kit PL-455-0

RELAY, armature:
K1 80C84201A01 |2 form '"C'", coil res. 200 ohms

TLN8772A Squelch Gate Panel PL-454-0

64B83926G01 PANEL, squelch gate
45B83914G01 GUIDE, printed circuit board:
2 req'd

43B82721C01 INSULATOR, bushing: 2 req'd
46B83284H01 PLUG, keying

NOTE:
Replacement diodes and transistors must be ordered by
Motorola part number only for optimum performance.
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1. DESCRIPTION

The Time-Out Timer Module is used to limit
transmission time. For base stations and (RA)
repeaters, it limits the continuous
time.

transmission
For repeaters, it limits the transmission
but
continuous transmission that would occur if it was
keyed during the turn-off delay. The unit canbe
preset for 1/2, 1, 2, 4, or 8 minutes operation.

time of individual users not the period of

2. CIRCUIT DESCRIPTION

Refer tothe attached Time-Out Timer Mod-
ule Schematic Diagram. Either JUl or JUZ (but
not both) is connected according to the table in
NOTE 2. This allows the Time-Out Timer Mod-
ule to operate for a time-out timer reset input or
a push-to-talk input, whichever is applicable and
prevents transmissionbeyond its presect timing
period of 1/2, 1, 2, 4, or 8 minutes. The timing
At this
time, a switched ground input is applied to the
time-out timer resct stage.

cycle starts when transmission occurs.

This switchstageis
turned on and applies a switched A+ to all other
siages of the Time-Out Timer Module.

Application of switched A+ starts the master
timing generator, which is anastable multivibrator
that operates at 15 seconds per cycle. The
transistor and capacitors inthis stage are specially
selected for low leakage and must be replaced by
low leakage components to retain the 15 second
As shown in the waveform chart, the

output section starts in the saturated condition

cycle,

and reverses every 7-1/2 seconds,

The time multipliers are identical bistable

multivibrators, Each one starts with its output

MOTOROLA INC.

TIME-OUT TIMER

MODOEL TLNI1I179A

section saturated and reverses its condition only
by application of a negative-going signal, The
diodes in the base circuits of both sections block
positive-going signals. The input is applied to
both sections of the multivibrator so that each
the state of the
output, regardless of the previous state, There-
fore, the output of each time multiplier is at one
half the rate of its input,

negative-going input reverses

The time-out storage stage is also a bistable
multivibrator, but has an input toonly one section.
switch. Atthe
startof the time-out cycle, the output section (which

It acts as a driver for the inhibit

has its output coupled to the inhibit switch) is
saturated and the collector voltage is low. The
input to the time-out storage stage is connectedto
any of the time multipliers, depending upon the
desired time-out period. Whenthe time multiplier

to which the time-out storage input is connected

produces a negative-going pulse, the time-out
storage bistable will reverse states. The high
collector voltage output will saturate the inhibit

switch and provide a switched ground output.

The switched ground output turns off thetrans-
When the input is removed from the time-
this stage cuts off and
switched A+ is removed from all stages. As a
the switched ground output is removed.
When the input is again the timer is
instantly resetandanother timing cycle starts.

miiter,
out timer reset stage,

resull,
applied,

3. TROUBLESHOOTING

If the troubleshooting procedurefor thestation
indicates that the Time-Out Timer Module is de-
fective, the troubleshooting ahould be
followed to locate the defective stage. When the
defective stage is located, dc and

chart

veltage

Communications Division

ENGINEERING PUBLICATIONS

6/5/74-

A
ge!

C

1301 E. ALGONQUIN ROAD

SCHAUMBURG, ILLINOIS 60172

68P81001E98-F

TIME-OUT TIMER




HIWIL 1NO-3INIL

resistance measurements should be checked to
isolate the defective component, Setup the module
for testing and troubleshooting as follows:

a. Remove the module from the chassis.

b. Connect a dc power supply across pins land
12 with ground at pin 1. Connect a 5K resistor
across pins 4 and 12.
22 (whichever is jumpered) through a means of
Set the

Connect cither pin6 or pin

switching to ground on the power supply.
power supply to 13.5 volts dc.

c. Refer to the attached schematicdiagram and

chart and note the desired timing cycle for differ-
Follow the steps on the
troubleshooting chart and use a watchto compare
"highs''and ""lows'' ona VACUUM TUBE voltmeter
with desired timing.
+10%.

ent stages of the module.

Timing should be accurate

d. If a defective stage is not located, check con-
nections and continuity of plating for opens and
shorts.

4. SPECIAL JUMPER INFORMATION

period. In repcater applications, as long as the
station remains keyed by an rf carrier (evendur-
ing the drop-out delay of the squelch gate), the
timer continues to time out. Therefore, mobile-
to-mobile communications through the repeater
may exceed the selected time-out period and the
station will cease to function as a repeater, even
though no single mobile transmission exceeds the
time-out period.

When JU-2 is used and JU-1 is out, the timer
is driven from the squelch gate only. This config-
uration is useful only in repeater applications.
However, the timer does not limit transmissions
of repeater stations that are keyed via wire line
control, Whenkeyed as a repeater by the squelch
gate, the timer begins to time out. However, if
loss of quieting (even
momentarily as it will at the end of a mobile
transmission), it will resetthe timer and the next
carrier signal will start it on a new timing cycle.
This is true station remains keyed

continuously due to the drop-out delay of the

the squelch gate senses

even if the
squelch gate. It thereforewill limittransmission
time of a particular user attempting to keep the
station keyed for an extended period of time. It
will not limit transmissions through the repeater

When JU-1 is used and JU-2 is out, the timer as long as any onc user does not exceed
is driven by the transmitter push-to-talk (P-T-T) the selected time-out period. This is the
signal, As long as the station is keyed by any recommended type of operation for most re-
means (rf or wire line control), the timerisacti- peater applications, particularly community
vated and willlimit transmissions to the selected repeaters,
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TIME-OUT TIMER TROUBLESHOOTING CHART

CONNECT DC VOLTMETER ACROSS
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|
1

i

DISCONNECT VOLTMETER "HOT"
C SIDE; JUMPER C15 TO GROUND;
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REFERENCE
symeoL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

PL-284-B

TLN8769A Time-Out Timer Board

CAPACITOR, fixed:

Cc1 23K865136 15 uF 20%; 25 v

c2,4 23D82783B27} 10 uF %10%; 25 v

C3,5,6,7,9 | 21D82428B35| .01 uF +80-20%; 500 v

thru 21

cs 8D82905G07 0.1 uF +10%; 50 v
SEMIGONDUGTOR DEVICE,
diode: (SEE NOTE)

CR! thru 8 48C83654H01| silicon

CR9 48C82392B03| silicon

CR10 thru 14 48C83654H01| silicon
TRANSISTOR: (SEE NOTE)

Q1,2 " 48K869447 N-P-N; M9447

Q3 thru 8, 48R 869570 N-P-N; M9570

10 thru 16

Q9 48R 869571 P-N-P; M9571
RESISTOR, fixed: £10%; 1/4 w;
unl stated

R1,7,9,13, | 65128902 47K

18, 22, 26, 30,

39, 43, 46, 50,

54,58 A

R2,3 65129189 1 meg 5%

R4, 6 65129148 470K

RS, 16, 33 65127801 470

RS, 14, 17, 23,] 65127804 4.7K

25, 31, 38, 44,

45, 51, 53, 59

R1o0, 15, 19, 65129013 1 meg

‘24, 27, 32, 40,

47, 52, 55, 60

| R11, 12, 20, 65129230 12K

21, 28, 29, 36,

41, 42, 48, 49,

56,57

R34 65131641 22

R35 65129269 1.8K

R37 65128686 8.2K

NOTE:

Replacement diodes and transistors must be ordered by
Motorola part number only for optimum performance.




SINGLE-TONE DECODER MODULE

AEPS-12095-0

1. DESCRIPTION

The single-tone decoder mcduleis an optional
accessory item for Motorola FM two-way radio
stations. It is a fully transistorized module that
plugs into the dc remote control chassis. All
components and circuitryaremounted on a sturdy
card with connecting terminals to mate with the
interconnecting board of the chassis in whichitis
installed. Two test switches on the front panel
permit manual operation for testing and mainte-
nance,

The single-tone decoder module adapts stations
Such a
system may use single-tone frequencies to select

for use in single-tone signalling systems.

a specific repeater from a multiple repeater

MOTOROLA INC.

MODEL TLN1181A

network., In such a system, <cach repeater is
equipped with a single-tonedecoder ofa different
frequency. The repeaters are disabled until the
proper tone frequency is received, The proper
tone is decoded by the module and its output used
to enable the repeater.

Other typical applications for the module are
remote monitoring and control of external signalling
devices.

2. FUNCTIONS

A specific audio tone inputinthe €00 to 3300 Hz
range actuates the module, providing a switched
ground or switched voltage output (as desired) to
control external circuits., Decoders are available
in 19 different frequencies from 600 to 3300 Hz
spaced at 150 Hz. Each module has its
frequency of operation stamped on the chassis. The
proper tone applied to the module for approximately
300 continuous milliseconds initiates operation.

specific

Jumpers can be connected to place the module
in either of two basic modes of operation; ''lock’” or
"non-lock!. In the "lock'' mode, the correct tone
input actuates the decoder. The decoder 'locks"
in this state until reset by an external signal. In
the '"non-lock' mode, the correct tone inputactuates
the decoder and it resety when the tone input is
removed. The ""non-lock' mode canhavea5-second

turn-off delay by connecting another jumper.

An optional relay may be added to the circuit
board, if desired, for special applications, The
relayis energized in a '"lock'" or "non-lock' mode
when the correct tone input actuates the decoder.

3. CIRCUIT OPERATION
NOTE

For a description of the basic circuits
used in the logic circuitry, refer to the
remote control chassis section.

Communications Division

ENGINEERING PUBLICATIONS

6/5/74-NPC

1301 E. ALGONQUIN ROAD
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SINGLE-TONE DECODER MODULE
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The tone inputfrom the rcceiver discriminator
is amplified by Q751,
are attenuated by coupling components., The

Frequencies above 3300 Hz

amplified signal is converted into a square wave
by clipper transistor Q752. Q753isa buffer stage
whichisolates the clipper stage f[rom the following
LC tank circuit, The tank circuit determines the
single -tone f[requency at which the module will
operate and converts the squarc wave signal back
into a sinewavetodrive Q754, Thisdetector stage
produces a positive- going sawtooth signal that is
applied to integrator network (R767 and C758), A
signal applied fcr approximately 300 continuous
milliseconds on C758 charges the capacitor suffi-
ciently to cause switching transistor Q755 to conduct,
Diode CR753, resistor R766, and capacitor C757
help prevent unintentional operation from random
voice signals of the proper frequency by discharging
C758 almostimmediatcly uponloss of the sawtooth
signal.

Switching transistors Q755 and Q756 conduct
or turn "‘on' during the presence of tone and are
"off'" during no-tone conditions. Switchstage Q757
When
tone is removed, capacitor C760 and resistor R774
will providea 5-second dclayin turn-offif jumper
JUI is connected (''non-lock''delay mode), Greater
time delay is possible by replacing R774 with a
larger resistor, Theoutputof Q7571is the triggering
voltage for Schmitt trigger Q758 and Q759,.

is also '"'on'' during the presecncce of tone,

Schmitt trigger (Q758 and Q759) provides a
low level output while a tone is being received.
During no-tone conditions the output returns to a
higher level, when the decoder is operated in the
"non-lock" mode, The "lock' modeis selected by
connecting jumper JUZ2, Inthis mode, the Schmitt
trigger 'locks' in the ''on'' condition untila reset
"high'' is applied at pin 9 (or the RESET switchis
operated).

The A+ switch (Q760) provides a switched A+
output when the proper tone isdecoded., Invcrter
Q761 provides a switched ground output when the
proper toneis decoded. Either output canbeused
depending upon the application. When jumper JU3
is removed and jumper JU4 is connected, an ex-
ternal ground input may be supplied to Q761. It
will then operate as an AND gate, requiring both
the external ground and the proper tone to givea

switched ground output.

When the relay is used, the switched ground
output of inverter Q761 energizes the relay. Two
form "'C'' contacts permit connections for special
applications,

Output switch Q762 is turned ''off'" when the
proper tone is decoded, Beforethetoneisdecoded,

the stage provides a ground output at pin 18 to

inhibit the squelch gatein repeater stations, When
the tone is decoded, the ground is removed and the
squelch gate is enabled, For applications where
the single-tone decoder module does not control the

squelch gate, jumper JU6 is removed,

Two {est switches are provided on the face of
the module to facilitate servicing, ON-TEST switch
S751 is placed in the ON position for normal opera-
tion. In the TEST position,
application of the proper tone input and actuates
the decoder,

it simulates the

If the module is jumpered for the
""non-lock'' mode of operation, the decoder
deactivates when the switch is returned to the ON
position (after a 5-second delay if jumper JUL is
used). If the module is jumpered for the "lock"
mode ofoperation, thedecoder remains activated
when the switch is returned to the ON position.
Momentarily placing the ON-RESET switch to the
RESET position will deactivate the decoder.

4. MAINTENANCE AND TROUBLESHOOTING

a. Servicing the Module in the Remote Control
Chassis

The module may be serviced while connected
to the remote control chassis in the station. To
gain access to the module, remove the module,
insert a Model TLNB8799A Servicing Board Kit,
and insert the module into this service extension.
All points on the module are now accessible for
voltage measurements, waveform observations, or
other test functions.

Servicing informationas givenin the "Servicing
the Module out of the Chassis' paragraphisappli-
cable to the module when connected to the service
board if the jumpers are connected identically.
Differences in operation due to jumper changes
aredescribed in the '"Circuit Operation'' paragraphs
of this section. Referto theseparagraphsand note
jumper placements to determine the modules
specific functions. JU1 connected
and JUZ2 removed will delay module reset for
approximately 5 seconds. JU2 connected will cause
the module to operate in the "lock' mode.

For example,

b. Servicing the Module Out of the Chassis

Servicing may be done without connection
toa remote control chassis ifthe proper power and
connected to the module. A
convenient method of connectionis through the use
of a TEK-38 Base Station Module Servicing Adapter.
The module is simply plugged into the 24-pin male
plug of the adapter. Connections are then made

terminations are




to the circuit module via the adapter using the
standard and/or resistor push on patch leads
supplied with the adapter.

(1) Remove the single-tone decoder module
and check the jumpers at this time for correctness
in this module's mode of operation. Note any
errors and continue with the test procedure,

Place the jumpers on the module as

follows:
JU1l - OUT
Ju2 - OUT
JU3 - IN
JU4 - OUT
JU5 - IN
JU6 - IN
JU7 - IN

(2) Set up the test equipment as shown in the
Test Set Up Diagram,

(3) Perform an overall module operation
check by injecting the proper single-tone frequency
Pin 18 should beat A+ and remain there
after approximately 300 milliseconds.,

on pin 3,
Removal
of the single-tone frequency should immediately

If the output is abnormal, proceed to
step (4).

(4) Place the ON-TEST switch in the TEST
position. Pins 16 and 18 should read A+and pin 17
should read ground potential.

Return the switch to the ON position,
Pins 16 and 18 should drop to near 0 volts and
pin 17 should go to A+.

If all voltages are abnormal, check the
dc voltages in switches Q756 and Q757, Schmitt
trigger Q758 and Q759, and switch Q760. If pin
16 is normal but pins 17 and 18 are abnormal,
check Q761. If omnly pin 18 is abnormal, check
Q762. Correct the trouble and recheck step (3).

If all veltages are normal, stages Q756
through Q762 are operating satisfactorily. Pro-
ceed to step (5).

(5) Inject the proper single-tone frequency
at pin 3. Measure waveforms and voltages as
shown on the schematic diagram for stages Q751
through Q755., Correct any trouble and recheck

cause pin 18 to go to ground potential, step (3).

3 17| SW GND
AUDIO
GENERATOR SINGLE-TONE 16| SW A+
600-3300H:z DECODER
(v MODULE 12

+42VDC
18 SQ. GATE INHIBIT A
10K

BEPS-2045-A

Test Set Up Diagram

SINGLE-TONE DECODER MODULE
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SINGLE-TONE DECODER

AMP Low CLIPPER n BUFFER
e o [ o o Uil [T B
I Q751 FILT. Q752 Q753
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p———— o ~o——2T" "¢
| TRIG. ({::>>—1 164
Q760 I
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| T |
TESTY !
I = | 575 I
RESET i
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| o ~o- ? 3 %—J—ﬂ—ol@go—J |
l l/vOON I
RESET At s
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D19 : —0- = 0o z O
I Q764
03 |
qulFuI.A+ .
L SW.
ND =
B >0 4 .W JUS SQ.INH o
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NOTE: JUt IS INSTALLED FOR 5-SECOND TURN-OFF DELAY.
NG TURN-OFF DELAY IF Ju{ IS CUT.
JU2 IS INSTALLED FOR LOCK MODE.
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

are C756 and R762.

capacitors connected in parallel.

FREQUENCY DETERMINING COMPONENTS

The frequency-determining components of this decoder

In some cases, C756 consistsof two
Refer to the following.

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

TLN4151A Relay Kit

PL-457-0

TLN8773A Single-Tone Decoder Board PL-456-A tabl
€,
CAPACITOR, fixed. uF *10%; C756 R762 RESIS
50 v; unl, stated . TOR,
751 21082187829 001 100 v FREQ.| MOTOROLA | CAPACITOR, |MOTOROLA | fixed: 10%;
G782 8D82905G1 1 b 22’ | (Hz) PART NO, fixed: PART NO. |1/4 w;
C153 8D82905G0 1 o1 600 8DB4326A27 | .0557uF #20%; 65127803 | 1, 5K
- : 50 v
C754 8D82905G02 |, 022
C755. 761 8932305007 o1 &8D84326A06| . 0095 uF *3%;
’ * . 50 v
C756 (see "FREQUENCY-DETER- !
bj;;mc CgMPONENTS”) 750 8D84326A26 | .0420 uF *2%; 65127803 | 1,5K
_ 50 v
C757 23D82783B08| 1 +20%; 35 >
c7;;3 760 23D83214C02 | 15 *2(/;%- zsvv 900 8D84326A24 | .0261 uF *2%; 65128689 |2.2K
! ’ 50 v
C175 23D82601A25) 100 +150-10%; 20
9 0 o 20V &8D84326A02| . 0030 uF #3%;
. 50 v
MICONDUCTOR DEVICE,
T ToTs 1050 | 8D84326A23 |.0213 uF #2%; | 65129231 |3.3K
—— 50 v
2392 sili
?;75“}"'“ 48CB2392B03 | silicon 1200 | 8D84326A08 |.0158 uF #3%; 65129231 |3.3K
50 v ’
L751 24C 84200401 Ef%'& §21KB59947 | 510 pF +5%;
500 v
1350 8D84326A20 | .0129 uF *2%; 65127804 | #.7K
50 v
TRANSISTOR: (SEE NOTE) 1500 8D84326A18 | .0098 uF 22%; 65128687 | 6.8K
Q751, 752, 48R869570 N-P-N; type M9570 50 v
753, 755, 757, &21K848236 | 650 pF 25%;
758, 759, 762 300 v
Q754, 756, 760 | 48R869571 P-N-P; type M9571 1650 8D84326A17 | .00865 uF *2%; 65128687 | 6.8K
Q761 48R869568 N-P-N: type M9568 50 v
1800 8D84326A05 | .0073 uF #3%; 65129225 | 10K
RESISTOR, fixed: *10%; 1/4 w; 50 v
unl, stated 1950 8D84326A14 | .0062 uF #2%; 65129225 | 10K
R751 65129226 100K 50 v
R752, 757 6S129227 270K 2100 8D84326A30 | ,0045 uF #1%; 65127805 | 15K
R753 65129148 470K 50 v
R754, 759, 773,} 6S129225 10K &21K873269 | 820 pF *2%;
776, 790 300 v
R755, 787 656022 330; 1/2 w 2250 8D84326A30 | ,0045 uF 21%; 65127805 | 15K
R756, 777, 782 | 65128685 22K 50 v
R758 65129228 330K &21K840047 | 150 pF *5%;
R760 65129775 330 500 v
R761, 764, 780,| 65128689 2.2K 2400 8D84326A03 | .0042 uF 23%; 65128904 | 18K
785, 788 50 v
R762 (see "FREQUENCY-DETER- 2550 8D84326A02 |.0030 uF #3%; -| 6S128685 | 22K
MINING COMPONENTS) 50 v
R763 65129269 1. 8K &21K848236 | 650 pF #5%;
R765, 781 65129617 120 300 v
R766, 779 65127804 4, 7K 2700 8D84326A02 |.0030 uF #3%; 65128685 | 22K
R767, 769, 772,| 65128902 47K 50 v
775 &21K859942 | 220 pF 5%;
R768 65129235 1.2K 500 v
R770 65129232 3.9K 2850 8D84326A02 |.0030 uF %3%; 65128685 | 22K
R771 655621 10; 1/2 w 50 v
R774 65129147 220K 3000 8D84326A01 |.0021 uF #5%; 65127806 | 27K
R778 65127805 15K 500 v
R783, 784 65128687 6. 8K &21K859947 | 510 pF #5%;
R 786 656229 1K; 1/2 w 500 v
R789 656397 22K; 1/2 w 3150 8D84326A01 |.0021 uF *5%; 65127807 | 33K
50 v
&21K859178 {270 pF #5%;
300 v §
3300 8D84326A01 |{.0021 uF #5%; 65127807 | 33K
500 v

K751 80C84201A01

RELAY, armature:

2 form ""C"; coil res. 200 ohms
+10%

TLN8774A Panel Kit, Single-Tone Decoder

PL-458-0

NON-REFERENCED ITEM

45B83914G01

GUIDE RAIL (slide-mount for
circuit board); 2 req'd

NOTE:

Replacement diodes and transistors must be ordered by
Motorola part number only for optimum performance.



METERING KIT

MODEL TLN8204A

RECEIVER TRANSMITTER
METERING METERING
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AR 980K ne CHASSIS IN SERIES WITH 30 UA METER
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PARTS LIST ON BACK

METERING KIT

M OTOR OLA [ ] ~ c- Communications Division
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLNBZ204A Me

tering Chassis

P1L-1749-C

1.s1

R1
R2
R3
R4
R5

S1
S1A
S

53

TB1

Wl
w2
W3

50B893245

or 50K801757

72183120C02

28B664669

6K892470
OK811974
6DB2475R64
17D82177804
6R488022

40CK3158C01

40Bs2004H0 |
10A840806

31A863823

1V80755A64
1V80755A65
1VB0O755A85

LOUDSPEAKER, permanent
magnet:

2-1/2"; square; 3.2 ohms impe-
dance; weatherproof
2-1/2"; square; 3.2 ohms imp.

AMMETER,
0-50 uA; res.

DC:
1820 ohme £10%

CONNECTOR, plug:
male; 12 contact; does not incl,
15A82798H01 SHELL, connector

RESISTOR, fixed:
Ik £1%; 1/2 W
980k £2%); 1/2 W
19 meg +19%; 1/2 W
5 £10%; 5 W

10 210%; 1 W

SWITCH:

rotary; 2 section; ¢/o:
24 position; non-shorting
24 position; non-shorting
slide; spdt

slide; spdt (one position
momentary)

TERMINAL BOARD:
2 screw terminals

CABLE ASSEMDBLY, special
})Ur EOSB:
incl. Pl & miscellaneous leads

incl. P2 & miscellaneous leads
CABLE ASSEMBLY,
purpose

special




METER SWITCHING PANEL

MODEL TLN4288A

AEPS-3838-0

TO RECEIVER METER SOCKET TO TRANSMITTER METER SOCKET
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TIN4288A Meler Switching Pancl

P1-948-A

J1

Pl
P2

R1
R2
R3
R4
R5
R6
S1

S2

S3

TB1

Wi

9C 83478E01

28B 864669
28B8646G69

6K811974
6D82672B 10
6K 872252
17D821778B04
6K 892470
6877166
40C83158C01
40C 828511101

40A11589

31A 863823

1V 807088 82

CONNECTOR. receptacle:
female; 12 contact

CONNECTOR. plug:
male; 12 contact

male; 12 contact

RESISTOR, fixed:

980K +2%; 1/2 W

3.01 mep., £1%; 2 W

11K £1%; 1/2 W

5 £10%; 5 W

18K £1%; 1/2 W

1.21K +1%; 1/2 W,
SWITCH,

rotary: 2 scction; 2 pole;
24 position; non-shorting typec
rotary: 2 pole - 2 position;
non-shorting type

slide; spdt

BOARD.

2 screw terminals

terminal:

CABLLL ASSY.. speccial

purpose:

receiver; incl. ref. part S1 and
miscellaneous lcads

NON-REFERENCED ITEMS

15A 82798101

37K10559

36B826301101

457698

251376

SHIELL,
ref. parts P1, P2
GROMME'T, rubber:
ref, parts P1, P2
KNOTB, switch: used with ref.
parts Si, S2

LOCKWASIIER: 3/8" internal;
2 req'd

NUT. hex: 3/8"-32 x i/2";

2 req'd.

connector: used with

used with




EXTERNAL METER PANEL

MODELS TLN4287A & TLN4319A

Model TLN4287A

AEPS-3837-0

Model TLLN4319A

DESCRIPTION

These panels provide metering facilities for
alignment and troubleshooting of the station. The
two models described here are the same except
for the mounting plate and associated hardware.
Both panels contain a speaker for monitoring of
the receiver output and for use as a speaker-
microphone forintercombetween the remote con-
trol point and the station site.

The PLATE meter (M2) has two graduated
scales: a0-1500V dc for plate voltage measure-
ments and a 0-300 milliamperes scale for plate

MOTOROLA INC.

current measurement. On 450 MHz models when
the PA Plate
meter reading by 2,

measuring current, multiply the
When measuring the Exciter
This

meter provides continuous monitoring of power

Current multiply the meter reading by 20.

amplifier plate voltage or current as selected by
the switch on the power amplifier.

The TUNING METER (M1) has two graduated
scales: a 0-50 microampere scale used for re-
ceiver and exciter tuning or checking and control
line current measurements; and a 0-250 V scale
used for driver stage(s) alignment. Control line
metering is selected by the switch on the meter

switching panel.

Communications Division

ENGINEERING PUBLICATIONS
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EXTERNAL METER PANEL




MODEL TLN4287A

P{
YEL T
o3
LsH D‘% h D14
BLK-YEL 2
l >13
>io
RED-WHT
+>12
M >
METER D7
0-50uA ORG D6
5
BLK 1
>e
RED-WHT .
M2 +0 HV D
>
~500u - RED
o AV C
wi
AEPS-38341-A
NOTE:

WIRING TO NO.{ & NO.4 IS
1000 VOLT PVC.

Model TLN4287A and TLN4319A
Meter Panel Schematic Diagram

PARTS LIST

MODEL TLN4319A

PL-986-C
SCHEMATIC PHOTO MOTOROLA
REFERENCE REFERENCE PART NO. DESCRIPTION
1 13-83155C01 Speaker Grille
M! 4 72-81864D01L Tuning Meter (50 uA)
M2 3 72-84865D02 Plate Current and Plate Volt-
age Meter (500 uA)
4 6©1-84056B01 Window, Meter Panel
Wl 5 1-80703B70 Cable and Connector Assembly
includes:
28-864669 CONNECTOR,
plug: male; 12 cont,
15-82798H01 SHIELD,
connector
37-10559 GROMMET,
rubber (ref. PIl)
LSt 6 50-83562A01 Speaker (1)
R1 7 6-488022 Resistor, 10 ohms £10%;

64-81016B01
64-83152C01

1w
Frame Wrap around
Frame Wrap around

BEPS-3830-A

EXTERNAL METER PANEL

Model TLN4287A & TLN4319A
External Meter Panels
Schematic Diagram & Parts
Identification Detail

Motorola No. PEPS-3864-B

6/5/74-NPC




MODEL TABLE

TLNI1241A TLN40Z8A | Emergency Reverting
Emergency Relay Kit
Reverting TKN6362A | Battery Cable Kit

Kit

TINI1235A TLN4013A | Battery Charger
Battery Board

Protection TLN4014A | Board Mounting Plate
& Alarm TKN6426A | Cable Kit

1. APPLICATION

Emergency power operation of the station is
achieved by the addition of two requiredaccessory
items to the basic station. The first item is the
dc power source (the battery), which normally
"floats across the power supply output, but sup-
plies dc power to the load when the ac primary

power fails. Your Motorola sales representative
will recommend the type and size of batterywhich
best suits the application.

The battery used as the emergency source
must be suitable for this type of service. It can

be of either the nickel-cadmium or lead-acidtype.

An automotive type battery is not recommended
as an emergency dc supply.

Capacity of the battery should be carefully
determined before its purchase. Factors that
influence the capacity are the busy hour load, the
protection time desired, the final cell voltage
limit and the minimum operating temperatures.
For more information contact your Motorola Area
Systems Engineer,

The second required item is the TLN1241A
Emergency Reverting Kit., This kit is the com-
panion accessory required for emergency opera-
tion. Its purpose is to re-route the rf signal so
that it bypasses the power amplifier in the event
of a primary power failure. If the ac power fails,

MOTOROLA INC.

EMERGENCY POWER

the station continues to operate from the battery,
but there is a reduction in the rf power output to
conserve dc power during emergency operation.

A third item which is available for the emer-
gency-powered station is the TLN1235A Battery
Protection & Alarm kit, This is an optional addi-
tional item which interconnects with the power sup-
ply and improves the emergency power feature by
providing: (a) an audible alarm when the station
reverts to dc operation, (b) fast recharge of the
battery when ac power is restored, (c) low battery
voltage detection, which keeps the battery from
being overly-discharged, and (d) the capability to
""equalize charge'' the sStation battery during
maintenance.

2. DESCRIPTION

a, Emergency Reverting Kit

This kit includes the reverting relay which
bypasses the power amplifier and connects the rf
output of the exciter-transmitter directly to the
antenna during emergency power conditions. The
rf output of the transmitter '""reverts! fromits full
value to the low power exciter-transmitter output.
The relay also removes filament power from the
power amplifier tube to conserve battery energy
while the station is operating from the battery.
Restoration of 117-volt ac primary power automat-
ically returns the station to normal operation. The
emergency reverting kit provides the following
functions.

(1) With ac power present, the reverting relay
is energized, which:

--connects the rf output of the exciter-trans-~
mitter to the grid of the power amplifier tube;

--connects the rf output of the power ampli-
fier to the antenna line;

--connects +12.5 volts dc as filament voltage
to the power amplifier filaments.

Communications Division

ENGINEERING PUBLICATIONS

6/5/74-NPC Z1-

1301 E. ALGONQUIN ROAD

SCHAUMBURG, ILLINOIS 60172

68P81002E08-D
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POWER
AMPLIFIER P428

P

% 39 9 ae

#

AEPS-2162-0

CR427

EMERGENCY
REVERTING
RELAY
CR425 K425

2 AR e 0 B I BN I PR

CR426

Figure 1.
Power Amplifier (Rear View) Showing

Emergency Reverting Kit

(2)If a failure of the 117-V ac power occurs,
the reverting relay de-energizes and:

--re-routes the rf output of the exciter-trans-
mitter to the antenna line, bypassing the power
amplifier.

--disconnects the power amplifier filament
circuit from the A+ line. (During emergency
power operation, the plate, screen and bias volt-
ages for the power amplifier are automatically
removed by the absence of ac input power.)

The emergency reverting relay includes co-
axial cables for the two sets of rf contacts. The
relay is mounted on the power amplifier chassis
to keep the coaxial cable lengths to a minimum.

The emergency reverting relay is mounted
on the power amplifier chassis (see Figure 1).
Connections to the relay coil are made on terminal
strip TB1 on the power amplifier. The diodes
which are part of the emergency reverting kit are
also mounted on TBI1,

b. Battery Protection & Alarm Kit

The major components of the Battery Pro-
tection and Alarm Kit (battery charging board,
EQUALIZE-FLOAT switch and low voltage drop-
out relay) are located on a mounting plate which
is attached to the right side of the station equip-
ment rack adjacent to the exciter-transmitter (see

Figures 3 and 4), The "ambient temperature
sensing'' components are located in the junction
box (see Figure 5).

This optional accessory provides the follow -
ing functions (refer to Figure 2).

@ Generates an audible alarm tone to indicate
that the station is operating on emergency power
and continues to produce the tone until emergency
power operation ceases. The emergency power
signal is a short tone burst (approximately 1/4-
second long) repeated at 2-1/2-second intervals
with a tone frequency of approximately 1400 Hz.
On local controlstations, the alarm tone is clearly
heard in the station speaker (except when trans-
mitting). On remote control stations, the alarm
tone is injected into the audio line and heard at the
console (except when transmitting). On repeater
stations, the tone is transmitted whenever the
transmitter is keyed, so that anyone receiving
signals from this station will know that it is oper-
ating on emergency power.

@ Controls the charging rate for recharging
the battery after ac power is restored. When ac
power is first applied, this circuitassumesa ''fast
charge' state and forces the power supply to in-

crease its A+ output voltage. Another circuit

senses the charging rate of the battery by monitoring
its charging current, which decreases gradually




r JUMPER
[ PART OF POWER SUPPLY |
l PRE- A+ SERIES CURRENT ELECTRONIC l R A AND
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| SERIES I
REGULATOR |
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EQUALIZE MANUAL CURRENT ConMp. Low
VOLTAGE EQUALIZE SENSE IMPEN, VOLTAGE
ADJUST SWITCH ADJUST ADJUST
CIRCUIT
T
)
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T i W = zvor
BISTABLE Theeen SCHMITT oreyT — EMERGENCY
SET  RESET TRIGGER ~T BATTERY
POWER
FAILURE
D.C. RELAY RELAY
T Sk SWITCHING DRIVER SWITCH
TRIGGER} T
TONE TONE TONE TONE OUTPUT
ASTABLE OSCILLATOR ADJUST * To RECEIVER AUDIO
DEPS-1421-0
Figure 2.
Battery Protection & Alarm Circuit
Block Diagram
as the battery charges. When the charging NOTE (Cont’'d.)

current drops below a certain level, this circuit
is triggered and causes the power supply to reduce
its output voltage to the normal (float voltage)
value.

@ Completely disconnects the battery from
the station load when it has dischargedtoa certain
level, to prevent possible damage to the battery
resulting from a complete discharge. This critical
level (the 'low voltage dropout point") is sensed
by the low-voltage detector, which causes the
low-voltage dropout relay to de-energize and

disconnect the battery completely from the
station.

@ Permits an '"equalizing charge' to be
applied tothe battery.

NOTE

The storage capacity of battery cells
changes over a period of time. This
change occurs in varying degree for
each cell, resulting in unequal capac-
ity of the cells.

These changes are the result of in-
ternal cell losses (standing losses)
due to impurities in the grid ma-
terials, temperature differential
between cells, and poor intercell con-
nections,

This unequal condition in the battery can
be corrected by applying an "equalizing
voltage' (a specific higher-than-normal
voltage) for a period of time specified by
the battery manufacturer.

Operation of the EQUALIZE switch causes an
increase in the power supply A+ output voltage for
this purpose. This value of A+ (known as the
""equalizing voltage'') is the same as the ''fast
charge' voltage. If desired, the EQUALIZE

switch may be replaced by the contacts of a re-
motely operated relay to allow on and off control
from a remote point.

EMERGENCY POWER




BATTERY PROTECTION
& ALARM CABLE

BATTERY
CHARGER
BOARD

BATTERY
CABLES

AEPS-2160-0

Figure 3.
Typical Emergency
Power Installation
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CABLE TO
POWER SUPPLY

AN NECESSARY.

‘AEPS-2161-A

Figure 4.
Battery Protection & Alarm
Parts Location
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TEMP. -SENSING

JUNC.TIOI\J
ELEMENT BOX
RT411

Figure 5.

Temperature-Sensing
Element Parts Location

3. INSTALLATION

a. Installation Planning

Locate the battery in a secure place, and as
close to the station as possible., The cable length
must be kept as short as practical, because of the
voltage drop in the battery cable, A substantial
voltage drop can be developed in this low resis-
tance cable due to the high currents drawn from
the battery while transmitting.

Select a battery location that has unobstruct-
ed air circulation, preferably a cool dry place with
aisles sufficiently wide to permit easy access toall
cells for installation, taking readings, adding water
and cleaning. The battery must not be placednear
radiators, boilers, or other heat-producing devices.

There are three steps required for installation:
(1) battery installation.

(2) adjustment of the power supply voltage to
match the type of battery installed.

(3) adjustment of the battery protection and
alarm circuit (if used).

b. Battery Cable Installation

Battery cables are provided with the emer-
gency reverting kit and with the battery protection
and alarm option. In any station which includes
both accessories, the emergency reverting kit
battery cable is not used.

The battery cables are to be connected to the
station at one end as follows:

EMERGENCY BATTERY
REVERTING PROTECTION
KIT & ALARM

BLK| Power Supply B1LK | Power Supply
TB1-3 TB1-3
RED | Power Supply RED | Low Voltage Drop-
TB1-2 out Relay K411
(see Figure 4).




Prepare the cables as follows:

(1) Place the battery in position, selectinga
locationas close tothe station cabinet as possible.

(2) Route the battery cables along the inside
of the station cabinet and outwardthrough the bot-
tom. If it will improve the installation (by short-
ening the cable runs), a 7/8-inch diameter hole
can be cut through the side of the cabinet as a
"feed-thru' for the battery cables. If this is done,
a matching rubber grommet should be installed
in the hole to prevent damage to the insulation
on the battery cables.

(3) Extend the cables to their respective
battery terminals, allowing enough slack to provide
for moving the battery while servicing the equip-
ment. Cut off any excess cable.

{(4) Remove 5/16-inchof insulation at the end
of each cable and install one of the circular
crimp-type terminals provided withthe equipment.
Be sure that the conductive surface of the cable is
clean at the point where the terminal is installed.

P411

J411

CURRENT %
SENSING §
RESISTOR B

R9 i}

A+t
TEST.B
POINT

CURRENT
SENSE
TEST
POINT ¥

POINT

EQUALIZE
CONTROL

Crimp the terminal lug in place on the cable,
applying enough pressure to provide a tight, solid
connection.

(5) Connectand tighten the batteryterminals.

(6) Perform all adjustments as describedin
the following ADJUSTMENTS paragraphs.

NOTE
It is very important to have clean, solid
battery connections, and to keep the
battery cables as short as possible.

c. Electronic Filter Jumper

Make sure the electronic filter jumper is

connected (see Figure 6 and the schematic diagram).

All stations equipped for emergency power opera-
tion -- with emergency reverting only or both
reverting and battery protection -- require this

jumper. The jumper eliminates the voltage drop
across the electronic filter transistor in order to
utilize the full battery power during emergency

power operation.

POWER

SUPPLY A+t
TEST
POINT
(POWER
LINE
FAILURE)

ELEC-
TRONIC
FILTER
JUMPER

REAR

SINK

At
ADJUST
R13

AEPS-2163-A

Figure 6.
Power Supply (rear view) Showing Battery Protection & Alarm Circuit
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4. ADIJUSTMENTS

Adjustment procedures for the emergency
power equipment are described as follows for
stations having both the emergency reverting and
battery protection and alarm kits, and stations
having the emergency reverting kit only. These
procedures are required atthe time of installation
and at any future time when appropriate, suchas
after replacing any parts in the battery protection
and alarm circuit, or when replacing the battery
with a different type.

Two types of meters are recommended for use
in these adjustment procedures: (1) a Weston
Model 281 voltmeter (100 ohms /volt sensitivity),
and (2) a 20,000 ohms /volt sensitivity voltmeter
with an accuracy of 3% or better.

a. Stations with Emergency Reverting and
Battery Protection Options

(1) A+ Adjustment

Adjustment of the ''float voltage' of the
station power supply is required at the time the
battery is installed. The 'float voltage' is the
value of the A+ output voltage of the power supply
with a fully-charged battery connectedacross the
A+ output terminals. The float voltage adjustment
varies with the type of battery being installed and
with the ambient temperature.

(a) Nickel-Cadmium Battery

The 10-cell nickel-cadmium battery
requires a float voltage of 14.3 wvolts dc (for a
battery operated at the reference temperature of
77°F). This voltage maybeas lowas 14.0 volts or
as high as 14.5 volts, to compensate for ambient
temperatures above or below the 77°F reference
value. For example, a float voltage of 14.5 volts
is appropriate for anaverage ambient temperature
of 40°F, whereas a float voltage of 14.0 volts is
correct at 90°F .

If possible, the average ambient
temperature at which the battery will be operated
should be predicted at the time of installation and
the A+ voltage adjusted accordingly. If it is not pos -
sible topredict the approximate ambient tempera-
ture, adjustthe A+ voltage to the reference value of
14.3 volts, with a possible corrected setting to
be made later after the average ambient temper-
ature has been established.

The A+ output is factory adjusted for
13.6 volts. Set the "A+ adjust" control (R13 inthe
station power supply) for the desired floatvoltage,
as follows:

1. Connect a dc voltmeter with 3%
accuracy (or better) between terminals TB1-2 (+)
and TB1-3 (-) on the power supply.

2. Set the A+ control R13 for
14.3 volts on the voltmeter. ”

3. Check the battery to see that it
is fully charggd, or almost so. (In a nickel-cad-
mium battery the specific gravity of the electrolyte
is not.an indication, because it stays at a constant
level throughout the normal discharge cycle of the
battery.)

Charge the battery for several
hours before the final float voltage adjustment is
made.

4. Place the station in 'standby
mode'' (transmitter unkeyed).

5. Readjust A+ control R13 until
the A+ voltage_ reads 14.3 volts (or other value
between 14.0and 14.5 volts, if temperature com-
pensation factor has been applied). Using the
Weston 281 meter (if available), measure the
voltages across all of the individual cells and add
them together to get the battery voltage (set the
voltmeter on the lowest range which will measure
the cell voltages). This is a more accurate check
than measuring the battery voltage with one overall
reading taken at its terminals.

(b) Lead-Acid Battery -

The six-cell lead-acid battery nor-
mally requires a float voltage of 13.0 volts. This
voltage may vary slightly, depending on the
characteristics of the particular battery to be
used (consult the batterymanufacturer's literature
for the recommended float voltage). One value of
float voltage is usually correct for the normal
ambient temperature range of 60 to 90 degrees
Fahrenheit, eliminating the mnecessity for
temperature compensation within the range. The
adjustment procedure for the A+ (float) voltage is
the same for the lead-acid battery as for the
nickel-cadmium battery (except for the value of
float voltage).

(c) Automotive Battery

No adjustments are required when
this station is used with the standard automotive
battery.

NOTE
The automotive battery is recommended
for use in temporary or emergency in-
stallations only.




(2) Pre-Regulator Adjustment

(a) Nickel-Cadmium Battery

1. Connect a dc voltmeter (sensi-
tivity of 20,000 ohms /volt or higher) to read the
collector-to-emitter voltage of series regulators
Q1 and Q2, as follows (refer to Figure 6): Connect
the negative meter lead to the ''current sense'
test point, which connects via a brown-yellow lead
to the emitters of Q1 and Q2. Place the positive
meter probe on the case (collector) of either QI
or Q2; use care so as not to shortthe caseto the
heat sink.

2. Place the station in '"transmit'
mode (key the transmitter).

3. Adjust R.I.
potentiometer R29 until the
4.75 volts.

(regulator input)
voltmeter reads

4. TUnkey the transmitter and care-
fully remove the test leads.

(b) Lead-Acid (Stationary) and
Automotive-Type Batteries

No adjustment of the pre-regulator
(regulator input) potentiometer R29 is required
when a lead-acid battery is used.

(3) Einal Adjustments
After completing all of the power supply
adjustments, retune the entire transmitter into its
normal load. Also readjust all operating levels
(Line, Repeater, Squelchand Trigger)at this time.

(4) Battery Protection & Alarm Option

Two adjustments are to be made on the
battery charging control board when the battery
is installed inthe station. Make these adjustments
ONLY AFTER ALL POWER SUPPLY ADJUST-
MENTS HAVE BEEN COMPLETED. These ad-
justments include: (1) an adjustment of the equalizing
voltage to match the type of battery being installed,
and (2)a level adjustment of the emergency power
alarm tone to fit individual station requirements.

Adjustment procedures for the Low-
Voltage Detector and the Current-Sensing circuit
are also given, but they are to be performed only
following repair of their respective circuits; (m
are not part of a routine installation procedure).

Adjustment procedures are as follows:

(a) Equalizing Voltage Adjustment with
a Nickel-Cadmium Battery
1. Connect a dc voltmeter across
the A+ output_of the power supply, betweenTB1-2
(+) and TB1-3 (-).

2. Place the station in the standby
mode (transmitter unkeyed).

3. Locate the EQUALIZE voltage
adjustment (R479 on the charging control board.
Preset R479 to the maximum counterclockwise
position.

4. Operate EQUALIZE switch S411
to the ON position.

5. Rotate EQUALIZE controlR479
on the chargin_g control board clockwise until the
meter reads 15.0 volts. This is the "equalizing
voltage'' to be used with this station.

6. Using the Weston 281 meter (if
available) on the lowest appropriate voltage range,
measure the voltages across all of the individual
cells and add them together to get the battery volt-
age. (This should be a more accurate indication
of the total battery voltage than the reading taken
in step E)

7. If the battery voltage calculation
in step 6 does not equal 15.0 wvolts, adjust the
EQUALIZE control slightly, as needed, untilthe
total of the cell voltage readings does equal
15.0 volts.

NOTES

1. All of the individual cell voltage
readings must be retaken, each
time EQUALIZE control R479 is
readjusted.

2. With the EQUALIZE switch ON,
a higher charging voltage is applied
to the battery, causing it to take
on an additional charge. Allow
sufficient time for the charging
current to stabilize, in order to
avoid erroneous voltage readings.

8. ReturnEQUALIZE switch S411
to the OFF position.

CAUTION
Do not leave the EQUALIZE switch
in the EQUALIZE position longer
than necessary because the higher-
than-normal A+ voltage could
shorten the life of the battery.
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(b) Equalizing Voltage Adjustment with
Lead-Acid Battery

Perform the equalizing voltage ad-
justment for the nickel-cadmium battery, withthe
following exceptions:

EQUALIZE control R479 does not
have to be preset.

The "equalizing voltage' value for
the lead-acid battery is 14.0 volts.

(c}) Alarm Tone Level Adjustment

In remote control stations, and in
repeaters with a wire line control option, the
"tone level' control (R477 on the charging control
board) is factory presettoprovidea level of -6dBm
on the audio control line. In ''repeater only"
stations, this control is set for a deviation of
+0.5 kHz.

The tone level control may be reset
to suit the needs of a particular installation by the
following procedure.

1. Disconnect the stationfrom the
ac power line and allow it to operate on its battery.
(This should turn on the alarm tone oscillator.)

2. Set the volume control at anor-
mal comfortable operating level with a received
signal.

3. Adjust TONE ADJ control R477
until the alarm tone is clearly discernible, but not
loud enough to affect the intelligibility of the audio
signals on the line. (R477 is a finger-operated
potentiometer at the bottom of the battery-charging
control board.) The tone may be turned on con-
tinuously (instead of in bursts) to facilitate
adjustment by connecting a temporary jumper wire
from the negative side of capacitor C416 to
the station chassis.

(d) Low-Voltage Detector Adjustment

LOW VOLT control R426 is factory
preset, but may need resetting if any components
in the low-voltage detector or associated circuits
have been replaced. If necessary toreadjust the
low-voltage detector control,
procedure.

use the following

1. Disconnect both ac and battery
power from the station.
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2. Connect the output of a variable
dc power supply (such as the Motorola TEK-23)
to TB1-2 (+) and -3 (-) in the power supply.

3. Preset low-voltage control R426
in the fully counterclockwise position.

4. Set the output of the variable
power supply at 10.0 volts.

5. Rotate LOW VOLT controlR426
clockwise until 'low voltage dropout relay" K411
de-energizes. Read the power supply output volt-
age just before the point of dropout.

6. Check the relay operation by
increasing the supply voltage until the relay pulls
in and then reducing it until the relay drops out.
Read the supply voltage at the point just
before dropout. The relay should drop out when
the supply voltage is between 10.0 and 10.5 volts.

7. If the measured dropout voltage
was outside the 10.0- to 10.5-volt range, read-
just control R426 and recheck until it is within
these limits. Clockwise rotation of R426 increases
the dropout voltage; counterclockwise rotation
decreases it.

8. Turnoff the variable power supply
and completely disconnect it fromTB1.

(e} Current Sense Control Adjustment

CURRENT SENSE control R441 is
factory preset, but may need resetting when com-
ponents in the current sensing
circuits have beenreplacedas a result of corrective

or associated

maintenance. If necessary to adjust the current
sensing level control, use thefollowing procedure.

1. Disconnect the stationfrom the

ac power source.

2. Disconnect the power amplifier
by removing connector P7 from J7 on the power

supply.

3. Connect a "dummy load' resis-
tor (across TB1-2 and -3). Select the proper
dummy load by the battery it is replacing, as
follows:

3.75 ohms,
75 watts

Nickel-Cadmium battery
(10 cells)




Lead-~-Acid battery
(6 cells)

3.50 ohms,
75 watts

4. Preset CURRENT SENSE con-
trol R441 to the fully counterclockwise position.

5. Apply ac power to the station,
then disconnect the battery.

6. Measure the A+ output voltage
across TB1-2and -3. It shouldbeatthe "equalize
voltage'' level for the type of battery represented
by the dummy load resistor. The proper equalize
voltages are:

15.0 volts
14.0 volts

Nickel-Cadmium battery
Lead-Acid battery

7. Rotate CURRENT SENSE control
R441 clockwise until the A+ output voltage returns
to the normal '"float voltage' level. The proper
float voltage levels are:

Nickel-Cadmium 14.3 volts (plus or

battery minus a possible
correctionfactorfor
temperature compen-
sation)
Lead-Acid 13.0 volts (no
battery correction factor)

8. Remove ac power from the
station and remove the dummy load from the
terminals of TB1.

9. Reconnect the battery.

b. Stations with Emergency Reverting Option
Only

(1) Connect the dc voltmeter across the A+
output of the power supply, TB1-2 (+) and TB1-3
(-).

(2) Adjust the A+ potentiometer R13 in the
power supply to the recommended ''float voltage'
for the particular type of battery used.

NOTE
Refer to the A+ and pre-regulator adjust-
ment procedures for stations with both
emergency reverting and battery protection
for complete adjustment procedures. It
is very important to follow
instructions closely.

these

(3) Retune the transmitter into its normal
load.

(4) Reset the operating levels (line, repeater,
squelch, triggers) with the new A+ level.

5. OPERATION

Operation of the emergency power equipment
is entirely automatic. The equipment willunder-
go a power failure and automatically return to
service at full rf power output without requiring
the attention of any personnel.

6. DETAILED CIRCUIT DESCRIPTION

a. Emergency Reverting Kit

All of the emergency reverting circuitaction
depends upon emergency reverting relay K425. Its
power is derived from the 117 volts ac presentin
the power supply, keeping it energized whenever
ac power to the station is turned on. Whenever
the ac power fails or is turned off, the emergency
reverting relay de-energizes.

(1) Relay Coil
(Refer to the station power supply sche-
matic diagram and to the emergency reverting kit
schematic diagram.)

The voltage applied to the coil of K425is
approximately 35 volts dc, developed by a bridge
rectifier circuit composed of CR1, CR2, and the
secondary winding of T1 in the power supply, plus
CR425 and CR426 in the emergency reverting kit.
The positive voltage at the junction of CR425 and
CR426 (TB1-5 in the power amplifier) is applied
to one coil terminal of the relay. The mnegative
side of the relay coil connects to ground. Diode
CR427 is connected "in reverse'' across the relay
coil to limit the inductive surge (''inductive kick'')
developed by the coil when power is removed.

(2) Relay Contacts

Emergency reverting relay K425 has three
sets of contacts; one set of "Form A'' contacts for
completing the V1 power amplifier filament circuit,
and two sets of "Form C'' contacts with shielded
leads for completing the transmitter rf outputcir-
cuits. The two sets of form C contacts are in
sealed units with short lengths of coaxial cable
attached.

The contacts which complete the V1
filament circuit are connected to TB1-1and TB1-2
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in the power amplifier. With K425 energized, the
V1 filament circuit is completed between A+
and ground. Resistor R16 in the power
amplifier provides a voltage drop sufficient
to reduce the dc voltage across the V1 filament to
approximately 12.5 volts. If the ac power fails,
reverting relay K425 de-energizes removing the
filament voltage from V1.

Another set of relay contacts normally
connects the rf output signal of the exciter-trans-
mitter to the power amplifier input. If the ac
power fails, K425 de-energizes and disconnects
the exciter-transmitter rf output from the power
amplifier. The rf signal is then routed from the
exciter-transmitter to the antenna relay.

NOTE
In repeater stations, which have no
antenna relay, the rf signal is connected
directly to the antenna .

A third set of relay contacts normally
connects the output of the power amplifier to the
antenna relay. In theeventofan acpower failure,
the release of relay K425 disconnects the antenna
from the power amplifier output. The rfoutputat
J31 of the exciter-transmitter is then routed via
P426, the contacts of de-energized K425, and P428
to the antenna relay.

b. Battery Protection & Alarm Circuit

(Refer to Battery Protection & Alarm Circuit
Schematic Diagram.)

In normal operation with 117 volts ac power
applied, the battery is connected to the station
through the contacts of low-voltage dropout relay
K411 which is energized from the A+ output of the
power supply. The negative end of the relay coil
completes its path to ground through relay switch-
ing transistor Q418, which is held in saturation
by a positive voltage from the collector of relay
driver Q417.

The A++ voltage (unregulated dc voltage in the
station power supply) is sensed constantly by the
battery protection circuitat J411-6. The resultant
positive voltage at the base of Q411 keeps Q411
turned on and Q412 turned off. This represents
the '"off'" or ''reset' state of Schmitt trigger Q411-
Q412, signifying thatnormal (ac)power is present.

(1) Primary Power Failure

If the ac power fdils, the A++ voltage in
the power supply decays toward zero as filter

capacitor C2 discharges. When the decreasing
A++ voltage reaches a criticallevel (approximately
6 volts), Q411 in the Schmitt trigger turns off,
turning on Q412. The resultant decrease in posi-
tive voltage at the collector of Q412 drives the
base of dc switch Q423 negative, titurning it on.
Q423 conducts through R459, developing a positive
voltage at its collector, which turns on dc switch
Q424. Q424 is driven into saturation, providing
a ground return for astable multivibrator Q425-
Q426. This allows the astable to operate at a
repetition rate of once every 2-1/2 seconds. During
each portion of the astable cycle in which Q426 1is
on, it provides a ground returnfor the base of Q427
via resistor R466. At this time, Q427 is properly
biased to permit the Q427-Q428 phase-shift oscil-
lator to oscillate at a frequency of approximately
1.4 kHz. During the portion of the astable cycle
when Q426 is off, Q427 is saturated and the phase
shift oscillator is inoperative. The gating provided
by the astable multivibrator allows the tone to be
generated for approximately 1/4 second during
each 2-1/2 second interval. This intermittent
1.4 kHz tone is routed through TONE ADJ control
R477 into the station audio lines. The tone is
generated as longas the station operates onbattery
power.

(2) Low-Voltage Dropout
During emergency power operation, the
terminal voltage of the battery will eventually
decrease. Q415 and Q416 form a Schmitt trigger
to detect when the battery voltage has fallentothe
level beyond which it is not safe to discharge the
battery without causing irreparable damage toit.

As the battery terminal voltage drops, it
reaches the point where the emitter-base junction
of Q415 becomes forward-biased. Q415 turns on,
turning off Q416 and developing an abrupt increase
in positive voltage at its collector. This positive-
going voltage turns off relay driver Q417, which
turns off relay switch Q418, removing the ground
return for low-voltage dropout relay K411. The
relay de-energizes and its contacts open, discon-
necting the battery completely from the station.
The trip point of the Schmitt trigger can be setby
adjustment of low voltage adjust control R426.
This controlisfactory-adjusted to operate between
10.0 and 10.5 volts dc.

(3) Primary Power Restored

(a) Low Voltage Detector Circuit

Whenacpower is restorad, anormal
A+ voltageisagainapplied tothe battery protection




and alarm circuit and the low-voltage detector
Schmitt trigger resets itself with Q415 off and
Q416 on. The positive emitter voltage on Q415
equals the voltage drop across R425, which is
stabilized by the drop across Zener diode CR414.
The Q415 base voltage is determined by the setting
of LOW VOLT control R426 (part of a voltage
divider including R427 and R428 between A+ and
ground). This control is set so the positive volt-
age on the base of Q415 is slightly less than the
emitter voltage, keeping Q415 in cutoff.

The positive voltage at the Q416 col-
lector is applied to the base of relay driver Q417,
holding it in saturation. The positive voltage at
the collector of Q417, in turn, holds relay switch
Q418 in saturation, providing a ground for low
voltage dropout relay K411, energizing the relay.
(If the discharge period was not long enough to
cause the battery voltage to drop below the trip
point of the low voltage detector, relay K411 would
have remained energized and the battery remained
connected to the load.)

(b) Tone Generator Circuit

When ac power is restored, A++
voltage reappears at J411-6, resetting Q411 in
the ""on'" state and Q412 "off'"'. The positive voltage
from the collector of Q412 holds dc switch Q423
cut off, and the zero volts at the Q423 collector
holds Q424 cut off. WithQ424 cut off, the ground
return for tone astable Q425-Q426 is removed,
causing it to stop oscillating. Due tonon-conduction
of Q426, a positive voltage from its collector is
applied to the base of Q427, disabling the 1.4kHz
tone oscillator.

(c) Fast Charge Circuit

The positive voltage which appears
at the collector of Q412 when ac power is restored
is also used to turn on equalize bistable Q413-
Q414. This positive voltage transition is differ-
entiated by C411 and R418, and the positive spike
is coupled via Zener diode CR411 to the base of
Q413. Q413 turns on, turning off Q414, and the
positive collector voltage 0of Q414 turns on equalize
switching transistor Q429, causing it to saturate.
This action causes a low-resistance pathtoground
from the negative end of R13 and R14 inthe power
supply. (See power supply schematic.) The
voltages in the R12 through R16 voltage divider
are consequently redistributed causing a decrease
in positive voltage at the arm of A+ potentiometer
R13. The power supply senses this as a decrease
in A+ output voltage and turns on the series
regulators to compensate, resulting inanincreased
A+ output voltage.

NOTE
The foregoing description of the fast
charge circuit action is based onthe
assumption that the battery has been
discharged sufficiently torequire fast
(equalizing) charge. Ifthedischarge
has been a minor one andthe amount
of recharging current small enough,
equalize bistable Q413-Q414 will be
immediately reset, turning off Q429
and taking the power supply out ofthe
"fast charge' state. (Seenextpara-
graph for development of the reset
pulse.)

(d) Current Sensor and Fast Charge
Bistable Reset Circuits

The total current from the series
regulator in the power supply passes through a
.08 ohm resistor (R9). Q419 acts like a differen-
tial amplifier, with its collector voltage being a
function of the voltage across R9. The charging
current to the battery is the total current through
R9 minus the station drain. The trip point of
Schmitt trigger Q420-Q422 is thereforea function
of the charging current, with an adjustment pro-
vided by current-sensing adjust control R441.
When the current through R9Y drops to the
predetermined value (4.0 to 4.4 amperes) which
indicates that the battery is sufficiently charged,
Schmitt trigger Q420-Q422 trips, sending a positive
reset pulse to the base of Q414 in the equalize
bistable. The bistable changes states, with Q414
turning on. Insufficient current now flows to the
base of switch Q429, turning it off and thereby
causing the power supply output to drop back to
the '"float voltage'.

(e) Temperature-Sensing Circuit

In addition to the control providedby
the current sensor circuit, the trip point of the
reset Schmitt trigger is also controlled by a
temperature-sensing network. At temperatures
below 25°C, the trip point remains relatively
unchanged. Above 25°C, the current at the trip
point rises slowly until, at approximately 45°C,
it increases rapidly to 15 amperes, which is the
charging current limit. At temperatures above
approximately 45°C, the battery will alWays be
charged only at the 'float voltage'' rate. This is to
prevent damage to the battery whichwould result
from charging at the '"equalize'' rateathigh tem-
peratures. Temperature is sensed by thermistor
RT411, which is mounted in the junctionbox at the
bottom of the station, exposed to the air. Itis used
to vary the bias at the input of transistor Q420 in the
reset Schmitt trigger, so that Q420 turns on at a
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higher-than-normal charging current when the
ambient temperature is above normal. The reset
Schmitttrigger is disabled during battery operation
by dc switch Q421, which is turned onby dc switch
Q423. This action insures that a reset pulse will
always be generated after ac power is restored.

7. MAINTENANCE

a. Routine Maintenance

The battery or batteries used for emergency
power require certain routine maintenance proce-
dures to assure long trouble-free operation.
Persons servicing the batteries should refer to the
manufacturer's recommendations for routine
maintenance. In addition, certain maintenance
procedures areappropriate following each interval
of emergency power operation, especially if the
battery voltage dropped low enough in the interval
to cause the 'low-voltage dropout'
de-energize and disconnect the battery.

relay to

Routine battery maintenance procedures for
the two most common battery types are given
(nickel-cadmium and lead-acid). The importance
of keeping good battery maintenance records can-
not be over-emphasized. A chart or table is
needed, listing cellvoltage readings, temperature
and hydrometer readings (where applicable),

To bemost effective, the battery report charts
should be kept at the battery location for ready
reference.

(1) Nickel-Cadmium Batteries

Perform the following routine mainten-
ance procedures at six-month intervals.

(a) Clean the battery and inspect it for
damage.

(b) Measure cell voltages and enter the
voltage readings on your maintenance report.
Most maintenance schedules require voltage
readings of every cell each time maintenance is
performed. If a difference of .05 volt or more
exists between any two cells, apply an "equalizing
charge' to the battery for 48 hours or until three
consecutive cell measurements show no change
(readings to be taken at 1/2-hour intervals). The
terminal voltage of the battery should then read

m 15.0 volts.
=
m
8 (c) Add water as required to keep the
g electrolyte solution in each cell above minimum .
O Use distilled water only. Check the battery
: manufacturer's service literature for instructions
g on filling.
m
o]
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versus the dates onwhich the readings were taken.

CAUTION

Do not use any tool on a nickel-cadmium
battery which may have been used with
lead-acid batteries. Todo somay destroy
the nickel-cadmium battery due to
chemical contamination by electrolyte
or other foreign matter from the
lead-acid battery existing on the tool
in question.

If frequent replacement of water is
required, the charging rate may be too high. In
this case, carefully check the A+ voltage with the
EQUALIZE switch in the OFF position for the
specified 14.3 volts. Under certain high ambient
temperature conditions, the battery may require
water even though the charging voltage is correct.
In this case, the charging voltage should be re-
duced until infrequent addition of water is required.
The EQUALIZE voltage setting of 15.0 volts is not
changed.

(2) Lead-Acid Batteries

Perform the routine maintenance proce-
dures monthly.

(2) Clean the battery and inspect it for
damage.

(b) Measure cell voltages and enter the
voltage readings on your maintenance report.
Most maintenance schedules require voltage
readings of every cell each time maintenance is
performed. If a difference of .05 volt or more
exists between any two cells, apply an "equalizing
charge' to the battery for the number of hours
recommended by the manufacturer for a terminal
voltage of 14.0 volts.

(c) Take specific gravity readings with
a hydrometer calibrated for the type of electrolyte
used.

1. Observe the necessary precau- -
tions to see that the readingsare accurate, that
no chemical contamination of the cells occurs , and
to prevent bodily injury from contact with the
electrolyte.

2. After taking a reading, always
return the eleztrolyte in the hydrometer syringe to
the cell from which it came. (Failure to do so
will decrease the specific gravity of the cellwhen
water is added to fill up the cell.)

3. For an accurate comparison
with '"'standard' specific gravity readings, as




published in manufacturer's specifications, a cor-
rection factor must be applied to all readings to
normalize them with the standard values, when
taken at temperatures other than 77° Fahrenheit.
However, if the battery temperature tends to be
the same each time specific gravity readings are
taken, a trend toward a change inspecific gravity
will be apparent without having to apply the
correction factor to the readings.

The correction factor is easily
applied, due to a linear relationship between
changes intemperature and specific gravity above
and below 77°F. For each three degrees above
77°F, add .001 (known as "1 point")tothe ''stand-
ard' value of specific gravity. Conversely, for
each three degrees below 77°F, subtract 1 point.

4. Take a specific gravity reading
of the '"pilot cell" monthly. It is not necessary to
continually check the specific gravity of all cells,
because any gradual changes usually occur simul-
taneously in allcells. One cellis therefore chosen
and designated the ''pilot cell", and the monthly
routine specific gravity readingsarealways taken
from this one cell. (Be sure to indicate on the
maintenance chart which cell is the pilot cell.)

Take specific gravity readings
of all the battery cells every three months, and
record them on the maintenance chart.

(d) Add water as required to keep the
electrolyte solution in each cellup toa minimum
level. In some batteries, the clectrolyte level
should be between the high- andlow-level marks
on the inside of each cell. If the cells have no
suchmarkers, checkthemanufacturer's literature.
Use distilled water only.

NOTE
Do not use any tool on a lead-~acid battery
which may have been used with nickel-
cadmium batteries. To do so may
destroy the lead-acid battery, due to
chemical contamination by electrolyte or
other foreign matter from the nickel-
cadmium battery existing onthe surface
of the tool in question.

If frequent replacement of water is
required, the charging rate may be too high. In
this case, carefully check the A+ voltage for the
specified 13.0 volts with the EQUALIZE switch in
the OFF position. Under certain high ambient
temperature conditions, the battery may require
frequent water replacement even though the correct
charging voltage is maintained. In this case, the

no change (readings to be taken at

specified 13.0 volts may be reduced until infrequent
addition is required. The EQUALIZE voltage set-
ting of 14.0 volts is not changed.

(e) Equalize charging of a lead-acid
battery should be performed under any one of the
following conditions:

1. Following each known use (or
discharge) of the battery.

2. If the specific gravity of the
pilot cell or any other cell is more thanten-thou-
sandths (10 points) below its full-charge value.

3. I the difference in voltage
between any two cells is .05 volt or more.

4. As partof each Monthly Routine
Maintenance Procedure, independent of any of the
conditions stated above.

Equalize charging should continue for
(2) the number of hours specified by the battery
manufacturer, which will vary according to tem-
perature, charging voltage and the manufacturer's
recommendations; or (b) until three successive
readings of cell voltage and specific gravity show
1/2 hour
intervals).

b. Relay Maintenance

(1) Contacts

No maintenance action is recommended
for relays unless the contacts become pitted. Use
Burnishing Tool, Motorola PartNo. ST-563, for
relay contact maintenance. DO NOT attempt to
adjust, reshape or otherwise change the tension
on the armature spring.

c. Cable Connections

All dc and coaxial cable connections to the
emergency power equipment must be clean and
firmly made at all times. Tighten all bolted
connections yearly. If any lugs, cables, etc, are
bent, worn or frayed toprevent them from making
solid connections, those items should be repaired
or replaced. Clean and remake any corroded
connections.
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1

1

|

P427 |

FROM J33 POWER @ ; oy

|

|

|

I

d

—~——

AMPLIFIER OUTPUT

E’"x
ik
I

EXCITER-XMTR. [P426 [
OUTPUT FROM J3{ @+

|
— :] |
: P425 ___L——1 l
- TO J32 POWER @ + 3

AMPLIFIER INPUT

Bud
| |

[ i
L
L

I

|

_ FOR REFERENCE ONLY [
r (P/0 POWER AMPLIFIER) |
TBI |

!

~ _ |
T0 Ri6 < BRN-YEL e : +12.5v |
TO Vi FILAMENT <—2RN N } !
VIA L3 I '
(3) | . BLK -
AfOWER LT 1T crezs EMERGENCY
LIFIER “RED — REVERTING
CONNECTIONS TO P7-B1 «—CRAY-RED ' (a) CR427 + RELAY
‘ I ' RED-BLK K425
GRAY - GRN
L TOP7-B2 < )
| | CR425
L——
NOTE:
BATTER LE KIT RELAY SHOWN IN ENERGIZED STATE
Y CABLE KIT TKN6362A (NORMAL 1{7VAC INPUT POWER).
wa25
RED A
TO TBi-2 < >
POWER o TO TERMINALS
SUPPLY ON BATTERY
CONNECTIONS | 10 TR{-3 < BLK \r]} > -
w426

63C81002E38-8B

EMERGENCY POWER

PARTS LIST SHOWN ON
BACK CF THIS DIAGRAM
‘ TLNI1241A Emergency Reverting Kit
Schematic Diagram
Motorola No. 63C81002E38-B
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN4028A Emergency Reverting Kit

PL-383-0

CR425, 426,
427

K425

P425, 426
P427
P428

48C82466H02

80D83332H01

28B82331G02

28K852527
9B82443E01

SEMICONDUCTOR DEVICE,
(NOTE)

diode:
silicon

RELAY, armature:

1 form "A'" (non-coaxial) and
2 form "C" (coaxial}); coil res
540 ohms =10%

CONNECTOR, plug: coaxial:
male; min.

male; type "N

female; type "N"

NON-REFERENCED ITEM

42AB58778

MOUNTING CLIP (for mounting
P4)

TKN6362A Battery Cable Kit

P1-529-0

w425

w426

30K812505

30K851875

CABLE, power: single-conduc-
tor; str;

No. 8 ga; RED; 8 ft. length
req'd.

No. 8 ga; BLK; 8 ft. length
req'd.

NON-REFERE

NCED ITEMS

29B84649A01
375134371

1vV80704B80

LUG, slotted tongue: 2 req'd.
TUBING, heat shrinkable:
3/8"; BLK; 2" length req'd.
PARTS KIT, includes:
37K107997 GROMMET, rubber
29K847817 LUG, ring-tongue:
for No. 8 cable; 2 req'd.
42510217A01 STRAP, cable
harnessing: 3 req'd.
29K832116 LUG, ring tongue:
for No. 10 and No. 12 cable;
2 req'd.

NOTE:

Replacement diodes must be ordered by Motorola part
number only for optimum performance.
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To Pa11-3 GROUND

TO Pai-6 A 4 <4

TO EQUALIZE
SWITCH S414

TO Pa11-4

TO
RELAY
K4

TO P4ii-5 A4

CURRENT SENSE
TO P41i-7

TO TEMPERATURE
SENSING
ELEMENTS

RT411 & R439

TO
Pat1-2

TO
Paqt-4

OL-DEPS-1804-0

EBC
P,

TRANSISTOR
DETAIL

LOW-VOLTAGE

BATTERY +

— BATTERY - POWER FAILURE SENSOR FAST CHARGE i RED
DETECTOR |
SCHMITT TRIGGER BISTABLE At SCHMITT TRIGGER BRN- WHT
NOTE 6) INOTE 7) ot
+ - R420 R424 CR414 LOW - VOLTAGE
- I D ea ! 32K 25K ., BLK DROPOUT RELAY
4 SR414 R417 R424 cRass SVIrh Raze {NOTE 3)
P/0 POWER SUPPLY T b Si 16K * vaes o BED
S414
(REFERENCE ONLY] Jai Q414 Q412 Q413 Q414 73V 1R429 & RED EquaLizE
NOTE 4 | Patt M9570 M9570 I M9570 M9570 [10.3V) R426 d VEL7 SWITCH
] s0/0v | RA15 13 14.3/2.6V JEA 10.37v) o \o7vy —~Jov)| Ra22 ov 10K 12K
At 4 GRN 6 4 . GRN A+t 230V Rai 3.0/0 ST 33y, 5es ov ] SRe! 2V tov) (P 58 8.6v
| [ 3.9k L2y 3)3'\/ ov X% R427 care
2 . B.2K
SERIES ELECTRONIC FILTER | | ! 21/ 2.5¢ L 022
REGULATOR JUMPER (I R412 418 Ras = : Baoe
I i oK R4:43 R416 47K zex 282 w2
—~ R9 BLK p<3< ; 4 BLK 2m0 22K 2zK
"l
0.08 Q7 1 _I_ \_ReEseT R425
Qi RI2 - I l i = = = = - == = _ 330
| | ! 1 = oRG .
CR442
!
% LT O | | | ¥ SwiTcH 835°
| le--21/2 SEC—¥ Q429 (304,
| |1 v ik M9570 e
I (ov) R479
RIS [ l il RESET 10.7v) Z o7 1K
| | i SCHMITT TONE ASTABLE SO0V ALARM TONE o
A+ BRN-WHT 5 < | | BRN-WHT 14.3v, A+ TRIGGER MULTIVIBRATOR *‘MNSEC/ OSCILLATOR _L
Ri6 I [ R438 Raze = =
| I 1 160 +12v
1 / .
¥ S N e “SEnsor F1o 1 b g - O s
| I I v {— | Q449 42 Q422 | '
' [l = R439 S M9570 ca16
1 | 1.8K | M9571 M9570 R450 s c:*.[m L+
CURRENT SENSE BRN-YEL | A I | | BRN-YEL CURRENT | 149y RAAC: CRA1T 13,31y ey, 1t 4”7
v [l SENSE T | 120 \.oea 13.9/13 6v-] Q426 Q427 oLk
I | I I RT4H 16/2.qv| 1822V \ M9570 | paee M9389
b | | R444 CRA422/ 4
l H TEMPERATURE - J - ¥ 10K 24, C420 ga76
h SENSING [ Y™ 14.3/128V I/
l ! ELEMENTS | R453 R456 R464 A
[l 6.1K 10K 47K 56K L 068 220K
) (LOCATED a25°C 5 R468  R470
| ; e T [CURREN . 8K 18K 1 Sk — e
- e L . —
| ! ! BLK SENSE"J = = = I -
I l l ! 15Uy CRa418 cai7 = = cais o1s =
- -9 IL it
10
I ; 1 R442 RA48 015 .0’(\5
10K
| I 1y 270 R4TY R4T3
I | 18K 1.8K
| |1 = SWITCH 1
! Q42 = =
| | i M9570
| —
i =
i
| I ] } Ras4 EEPS -1422-A
| 1 I 18K
P ALARM TONE QUTPUT LO
Ta o] o | AT ARM T Lo
sa g2 =2 2 b+ AL ONE_OUTPUT_Hi e
ors | sl 1) ons EQUALIZE
-d
NOTES:
1 ALL CAPACITOR wALUES ARE IN MICROFARADS,
Z.  ALL RESISTOR V.. ,UES ARE IN OHMS (K = 10J0).
3. RELAY SHOWN IN £NERGIZED STATE (BATTERY VOLTAGE
NORMALY).
4. J411 1S PART OF BAATTERY PROTECTION & ALARM KIT,
ALL VOLTAGES SEHOWN WITH UNIT IN STANDBY CONDITION
AND A~ = 14.3 V
6. WHERE TWO VOL JES ARE INDICATED. THE "AC POWER
ON" CONDITION I$ TO TH& LEFT. AND THE EMERGENCY
POWER MODE IS 10 THE RIGHT.
7. VOLTAGES IN () iNDICATE THE FAST CHARGL CONDITION:
LOWER VOLTAGES INDICATE FIL.OAT VOLTAGE CONDITICN,
NPS-2165-0
PARTS LIST SHOWN ON

BACK OF THIS DIAGRAM

EMERGENCY POWER

TLN1235A Battery Protection & Alarm
Schematic Diagram and

Circuit Boar

d Detail

Motorola No. 63P81005E57-B

6/5/74-NPC
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PARTS LIST TLN4013A Battery Charger Board : PL-498-0 RaaT 65127805 15K
TLN4014A Board Mounting Kit PL-499-0 CAPACITOR, fixed: uF +10%; R448 656432 | 270; 1/2 w
unl. stated - R449 65128688 2.7K
RELAY, armature: C411 8D 82905G04 .068; 50 v R450 65128685 22K
K411 80D84197A01 9 v dc; I form "X'" (SPSTNODB) C412 8D82905G11 0.22; 50 v R451 65124A27 120 +5%
coil res. 150 ohms C413 23D83210A08 100 +150-10%; 25 v R452 6S124A39 390 +5%
C414 8D82905G04 .068; 50 v R453 65129225 10K
THERMISTOR: C415 23D82783B31 47; 20 v R454 65129269 1.8K
RT411 65864427 6.1K @ 25°C C416 23D83214C15 4.7 £20%; 25 v R455 65129804 2.2K £5%
C417 8D82905G15 .015; 100 v R456 65128902 47K
SWITCH, toggle: C418 23D83214C20 10 +20%; 20 v R457 65129230 12K
S411 40A482097 spst C419 8D82905G15 .015; 100 v R458 65128685 22K
C420 8D82905G04 .068; 50 v R459 65129225 10K
Cc421 8D82905G15 .015; 100 v R460 65129433 5.6K
NON-REFERENCED ITEMS R461 65129226 100K
SEMICONDUCTCR DEVICE, R462 65129242 56K
1V80704B80 PARTS KIT: incl. 37K107997 diode: (SEE NOTE) R463 65129226 100K
GROMMET, rubber; CR411 48D82256C26 zener type (3.3 v) R464 65129242 56K
42510217A01 STRAP, cable CR412 48C82392B03 silicon (5G3182) R465 65129433 5,6K
harness: 3 req'd.; 29K832116 CR413 48C82392B03 silicon (SG3182) R466 65129225 10K
LUG, ring tongue: for 3/8" CR414 48D82256C02 | zener type (6.8 v) R467 65128903 39K
stud; 2 req'd.; 29K847817 LUG, CR415 48C 82466H01 silicon (SR1160) R468 65129820 1.8K 5%
-ring tongue: 2 req'd. CR416 48D82256C25 zener type (12 v) R469 65129433 5.6K
1V80704B79 CABLE ASSEMBLY: incl. ref. CR417 thru 422[48C82392B03 silicon (SG3182) R470 65129269 1.8K
part RT411 and 315121702 R471 65129820 1.8K £5%
STRIP, terminal; 30C83128H01 TRANSISTOR: (SEE NOTE) R472 65127804 4.7K
CABLE, 2-cond. 29" long Q411 thru 416 |48R869570 N-P-N; M9570 R473 65129820 1.8K £5%
375131756 TUBING, heat-shrink Q417 48R 869571 P-N-P; M9571 R474 65129433 5.6K
(3/4" clear) 2" long; 375134165 Q418 48R 869568 N-P-N; M9568 R475 65128689 2.2K
TUBING, heat-shrink (3/8" Q419 48R 869571 P-N-P; M9571 R476 65129147 220K
' clear) 1" long Q420 48R 869570 N-P-N; M9570 R477 18C83083G02 variable; 500K
7C84664A01 BRACKET, board mtg. Q421 48R 869570 N-P-N; M9570 R478 65127800 220
{screened) . Q422 48R 869570 N-P-N; M9570 R479 18C83083G14 variable; 1K
42K 861179 CLAMP, cable: 2 req'd. Q423 48R 869571 P-N-P; M9571
Q424 48R 869570 N-P-N; M9570
Q425 48R 869570 N-P-N; M9570 NOTE:
Q426 48R 869570 N-P-N; M9570 . .
Q427 48R 869389 N-P-N; M9389 Replacement diodes and transustor-s must be ordered by
TKN6426A Cable Kit 515000 Q428 48R 869389 N-P-N; M9389 Motorola part number only for optimum performance.
Q429 48R 869570 N-P-N; M9570
CONNECTOR, receptacle: .
1411 9C 87123 fomale; Toomact RESISTOR, fixed: »10%; 1/4 w;
unl. stated
PSRN i B
P411 28B82332D01L male; 7 contact; does not incl. R413 65129752 2%0
15A82181D01 COVER, plug R414 65128688 2.7K
R415 65129230 12K
NON-REFERENCED ITEMS R416 65128685 22K
R417 65127803 1.5K
30K813233 CABLE, battery: #10 RED; R418 65128902 47K
178" req'd. R419 65128685 22K
30K824273 CABLE, shielded: BLU; 24" req'd R420 65128689 2.2K
37K800655 SLEEVE, neoprene: 3 req'd. R421 65128904 18K
375134371 TUBING. heat-shrink R422 65128904 18K
(3/8" BLK) 1" req'd. R423 65128685 22K
30K851875 CABLE, battery: #8 BLK; R424 65128689 2.2K
136" req'd. R425 656022 330; 1/2 w
R426 18C 83083G13 variable; 10K
R427 65129983 8.2K 5%
R428 65129225 10K
R429 65129230 12K
R430 65128689 2.2K
R431 65129983 8.2K 5%
R432 65127800 220
R433 65128687 6.8K
R434 65129269 1.8K
- R435 65128689 2.2K
R436 65128689 2.2K
R437 65128689 2.2K
R438 65129431 180 £5%
R439 65129320 1.8K 5%
R440 6S124A27 120 +5%
R441 18C83083G14 variable; 1K
R442 65129668 10K +5%
R443 656038 1.5K; 1/2 w
R444 6S124A27 120 £5%
R445 65129433 5.6K
R446 65127806 27K END OF DOCUMENT
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