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MOTOROLA

INSTRUCTION MANUAL REVISION SMR-893F
REPILACES SMR-862

GENERAL

This revision outlines changes that have occurred since the printing of
your instruction manual. Use this information to correct your manual.

INSTRUCTION MANUAL AFFECTED:
68P81005E15-C 450-470 MHz "Consolette' Base Station

REVISION DETAILS

Model and Circuit Bd. Circuitry
Schem. Diag. No. New Suffix Detail Change
63P81005E39 TLE6156A-4 PEPD-18603 None

Ref.

Sym. Action Part No. Description

Cl07 Change to 21C82450B08 CAPACITOR, fixed: 1,2 PF £5%;
500 v

R170 Change to 65128683 RESISTOR, fixed: 150K +5%:;
1/4 W

On page vii, replace the model chart with the following chart:

I Revised SMR-893F
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SPECIFICATIONS

GENERAL

AC INPUT RE- | STANDBY . 425 amperes

QUIREMENTS 3.10 amperes (30-watt models)
A

(117 Vv AC) TRANSMIT 2.75 amperes (15-watt models)

FREQUENCY RANGE

450-470 MHz

A single scale, 0-50 microampere meter with 20, 000 ohms
equivalent series resistance or Motorola portable test set

MET

ERING can be used to measure all circuits essential to tuning and
checking.

DIMENSIONS 6-1/4" high x 16-3/4" wide x 16-3/8" long overall

: T - — : - - oo

WEIGHT Approx.u'nately 51 1bs. (shipping weightincluding accessories
approximately 55 lbs.)

RECEIVER

CHANNEL SPACING 25 kHz

SELECTIVITY | -EIA SINAD -90 dB at *25 kHz

EJA SINAD INTERMODULATION -80 dB

EIA MODULATION ACCEPTANCE

+7 kHz minimum

SENSITIVITY -20 DB QUIETING

0. 50 microvolt

EIA SINAD

0. 35 microvolt

FREQUENCY STABILITY

Channel element maintains oscillator frequency within

+, 0005% (0, 0002% receiver stability with optional channel
element) of reference frequency from -30°C to +60°C am-
bient (+25°C reference) and +0. 00015% with a 15% primary
voltage deviation.

SPURIOUS & IMAGE REJECTION

more than 100 dB

SQUELCH

Carrier Squelch: noise compensated type, adjustable sensi-
tivity: threshold sensitivity of 0.25 microvolt or less (Patent
No. 2343115 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 to a 3-ohm load measured at the receiver output at
less than 5% distortion.

AUDIO RESPONSE

+1, -8 dB of 6 dB/octave de-emphasis characteristic from
300 to 3000 Hz.

TRANSMITTER

RF POWER OUTPUT

0.15 to 15 watts & 30 watts

OQUTPUT IMPEDANCE

50 ohms

SPURIOUS & HARMONIC
EMISSION

Spurious emission more than 90 dB below carrier. Har-
monic emission more than 80 dB below carrier. (Per EIA
spec, RS152A, par. 3)

FREQUENCY STABILITY

Channel element maintains oscillator frequency within
+0, 0002% of reference frequency from -30°C to+60°C ambient
(+25°C ref)and+0.00015% with 15% primary voltage deviation.

MODULATION 16F3: +5 kHz for 100% at 1000 Hz
AUDIO SENSITIVITY 0. 165 volt +3 dB for 2/3 max. 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 H=z )

AUDIO DISTORTION

Less than 3% at 1000 Hz; 2/3 system deviation

SPECIFICATIONS SUBJECT TO CHANGE WITH NOTICE

FCC LICENSE DESIGNATION:

CC4072C - 0.15 TO 15 WATT STATIONS
CC4048C - 30 WATT STATIONS

EPS-3982-0

i (Pages iii and iv are omitted as irrelevant)
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1. INTRODUCTION

The Transistorized Consolette Base Stationis
a compact FM two-way radio used primarily for
local control operation., The station consists ofa
transmitter, receiver, power supply and control
panel housed in a desk top steel cabinet. The
compact design of the cabinet requires minimum
space for installation. A control panel onthe front
of the cabinet has all the necessary controls for
local operation of the station. The rear of the
cabinet is equipped with an antenna connector, a
terminal board for external connections and a key
lock. These stations operate in the 450-470 MHz
frequency range with afixed rf output of 30 watts
or a variable output from 0. 15 to 15 watts.

The Consolette stations are available in a
variety of models as shown in the Model Chart at
the front of this manual. They include carrier and
"Private-Line' tone-coded squelch, and single or
multiple frequency operation,

These stations employ completely transistor-
ized receivers, exciters and power supplies. Only
the driver and final amplifier stages in the trans-
mitter use tubes. The advantages of the transistor--
low current requirements, reliability, lightweight,
compact size and low maintenance requirements--
are fully utilized. Current demands are low since
the use of tubes is minimized 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
a heat sink onthe transmitter finalamplifier stages.

The station cabinet facilitates ease of main-
tenance and is easily removed from the chassisby
loosening two thumb-screws at the rear of the

cabinet. The receiver and transmitter chassis

MOTOROLA INC.

DESCRIPTION

are pivoted on swivel brackets to permit tilting to
a vertical position for access to either front or
back sides. All external connections are made at
a terminal board at the rear of the chassis and
need not be disturbed for removal of the cabinet.

2. BASIC TYPES OF STATIONS

There are two basic types of Motorola
Consolette base radios, carrier squelch models
and "Private-Line' tone-coded squelch models.
Carrier squelch base stations use receiver in-
corporating a noise squelch circuit which eliminates
disturbing background noise whenno transmissions
are being received.

The use of the '"Private-Line' tone-coded
squelch models improves radio communications
especially when operating under crowded channel
conditions. Several '"Private-Line' networks can
use the same rf carrier frequency in the same
area. Receivers will accept only the messages
transmitted by units in the same net. The speaker
will remain quiet during all other transmissions;
personnel will not have to listen to transmissions
originating outside their "Private-Line' network.

' transmitters are modulated

"Private-Line'
by a continuous sub-audible tone in addition
to the wvoice modulation, The receivers ac-
cept only signals which are modulated with
the correct tone and reject all others un-
less the '"Private-Line'" squelch circuit is
disabled. At that time, the noise operat-
ed squelch circuit is placed in operation
and all on-frequency signals are heard. When
the "Private-Line"
tivated, the noise

squelch circuit is ac-~

squelch  circuit is out

of operation.

Communications Division

ENGINEERING PUBLICATIONS

6/12/70-UP 1-1

1301 E. ALGONQUIN ROAD
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3. CONTROL FACILITIES

Three modes of control are available with the
consolette base stations, they are:

a. Local Control
This is the normal mode of operation for the
base station; all controls are mounted on the front

panel.

b. Extended Local Control Option

In this mode of operation, a desk set is con-
nected to the base station via a control cable which
is available in lengths up to 100 feet. The base
station may be controlled either at the frontpanel
or from the desk set. (Refer to the Optional
Accessories section for requirements. )

c. Remote Control Option

The remote control option necessitates the
use of a remote control adapter and a remote
control console. The remote control console is
located at a point distant from the base station.
Control of the base station is accomplished by
applying various dc line currents to the remote
control adapter via the control line from the remote
control console. (Refer to the Optional Accessories
section for requirements.)

4. DESCRIPTION OF ITEMS

a. Carrier Squelch Receivers

The completely transistorized receivers in
these stations are crystal controlled dual con-
version models. They provide five watts of audio
power at the speaker in local control operation,
RF preselectors anda sealed, life-time guaranteed
"Permakay" ® filter in the i-f stages determine
the excellent bandwidth and selectivity character -
istics of the receivers. Temperature compensated,
plug-in crystal oscillator modules (channel
elements) provide excellent frequency stability
without the use of crystal ovens., Disturbingnoise
during periods whenno messages are being received
is eliminated by noise actuated squelch circuitry,

b. Dual Squelch Receivers

Dual squelch receivers are used in ""Private-
Line’ tone-coded squelch stations. The receivers
are identical to carrier squelch models except
that dual squelch models incorporate two types of
squelch circuits (noise-operated and tone-operated).

The noise-operated squelch circuit is identical to
the one used in carrier squelch models. The tone-
operated circuit will only unsquelch the receiver
when a specific "Private-Line' tone is received.

c. Transmitter
—ransmitter

The 450-470 MHz band transmitter provides
30 watts of fixed rf power, or five predetermined
levels from 0. 15to 15 watts of rf power, depending
upon the model. Circuits include an unheated,
temperaturecompensated crystal oscillator module
(channel element), transistorized audio amplifier
and 'Instantaneous Deviation Control' (IDC) cir cuit,
varactor phase modulator, completely transistor-
izedexciter (frequency multipliers and amplifiers),
and tube-type driver and power amplifier stages.
The output frequency is 36 times the crystal
frequency.
attenuation is achieved in a harmonic filter at the
transmitter output.

A high level of harmonic frequency

d. Chassis Assembly (Power Supply and Control
Panel)

This chassis assembly contains the base station
power supply,
components not mounted on the receiver or trans-
mitter chassis assemblies. The power supply
provides all voltages necessary for the operation
of the station. A terminal board is located at the
rear of the chassis and provides a convenient
means of connecting the remote control adapter,
microphone or other external connections required

control panel and miscellaneous

for specific applications. The station high-voltage

fuses and antenna connector are located at the
rear of the unit near the terminal board; the low-
voltage fuses are mounted (in clips) on the chassis
top side under the receiver. An ac line cord is

provided for connecting primary power to the
station. The ""Private-Line" tone generator is also
mounted on this chassis ("Private-Line"
coded squelch models only), as well as some
components of the optional "add-to' kits.

tone -

A basic control panel consists of a volume-
on-off control, power-on and transmit indicator
lights, a frequency select switch (multi-frequency
models only) and a '"PL'" on-off switch ("Private-
Line'' tone-coded squelch models only). Refer to
the Optional Accessories section of this manual
for the various "add-to' items available for these
units.

Note: The microphone manual
e. Microphones

The Motorola TMNI0O00A and TMNIOOL1A
Desk Microphones are recommended for
with these

use

stations. They are uni-directional

is included at the back of this manual.




microphones with builtintransistorized amplifiers.
The TMNI1000A has a TRANSMIT paddle switch;
the TMNIOOIA has an additional paddle switch to
disable the '""Private-Line' receiver squelch in
PL systems. Eachtransmitswitchhas a normally
closed contact which may be used to break the
local speaker lead when transmitting to enable
use of the transmit-monitor feature. This feature,
which requires the use of a TLLN1215B Intercom
Kit, allows all T1370A Local Control Desks Sets
and T1373A Wallmount Local Control Units to
monitor the transmit audio of the base station in
addition to the receiver and intercom audio.

The TMN6041A and TMN6042A Microphones
may still be used with these stations but do not
include transmit-monitor capability.

5. OPTIONAL ACCESSORIES

The following accessories are available as
add-to items for the specific units noted in their
description, The kits are briefly described here
When an
accessory item is ordered, complete installation
and operationinstructions are included with the kit,

to indicate availability and application.

a. Metering Kits

(1) TLN8623A Meter Kit

This kit is available for local control
stations and provides metering of the transmitter
and receiver circuitry directly from the control
panel, and an
used for
The meter and switch permit measure-
ment and selection of critical test points in all

receiver and transmitter circuits.

A 0-50 microampere meter
eighteen-poistion
metering.

rotary switch are

The specific
circuits to be measured are connected to the meter
via receptacles on the receiver and transmitter
chassis. The meter is mounted on the frontpanel
and is held in place by a clip which is supplied
with the meter kit, The rotary switch is mounted
on the front panel frame which is in turn fastened
to the front panel,

(2) TLNI219A VU Metering Kit

The VU meter kit provides a relative
indication of the speechlevelinputto the transmitter
exciter. It is equipped with a variable attenuator
to connect it to the exciter audio output from a
control line, The kit
consists of a VU meter and circuit board. The
meter is mounted in the front panel space normally
occupied by the dc meter (part of the TLN8623A
Meter Kit) so that either the VU meter or the dc
meter may beused, butnotboth, The circuit board,
which includes the variable attenuator, is mounted
on the chassis below the receiver.

microphone or remote

b.  Clock Kits

The Motorola TLLN8625A and TLN8661A Clock
Kits are available for both the local and extended
local control base stations. Each is of the cyclo-
meter type and operates on 117 volts ac.

MODEL | TYPE
TILN8661A 12-hour
TILIN8625A 24 -hour

c. TLNI1216A Alert Tone Kit

The TLNI1216A Alert Tone Kit provides a
1000-cycle tone that can be used as a signal prior
to actual voice transmission or as a test tone when
adjusting the deviation of a transmitter. The kit
consists of a transistorized oscillator, a switch,
the cabling required for circuit interconnections
and the hardware for mounting to the front panel.

d. TLNS87I1A Single-Tone Oscillator

This kit includes an oscillator which provides
a selective tone source for mobile radio unitsina
single-tone controlled two-way communication
system. The oscillator generates a fixed frequency,
short duration, or continuous audio tone when the
This tone modulates
the carrier and is transmitted to the associated

receiver stations on the same rf channel.

radio transmitter is keyed.

The oscillator may be used to tone-alert a
receiving station to a pertinent incoming call. Or,
the associated receiver station may incorporate a
tone decoder unit, whichwhenactivated by reception
of the single-tone, will complete the audio output
circuit, Thus, only the receiver for which the call
Also a
tone-decoder-equipped receiver, when activated,
will energize an external control circuit for repeater
or alarm systems. The TLN8711A Single-Tone
Oscillator provides up to five tones which may be
individually selected.

was intended will receive the message.

The Model TLNI1339A Multiple-Frequency
Single-Tone Encoder is the same as the previously
mentioned single-tone encoder except that a con-
tinuous audio tone is not generated.

e. Intercom Amplifier Kit

The Motorola TLLNI215A Intercom Amplifier
Kit permits intercommunication between the base
station and the remote control console, betweenthe
base station and a desk set, or between two or more
desk sets connected in parallel with the base station,
without actuation of the transmitter. The kit con-
sists of a transistorized amplifier, the cable for
circuit inter connections, the mounting hardware,
and the supervisory and intercom switch (mounted



on the front panel). The intercom also has a
"'squelch-priority" feature which disables the
intercom any time an on-frequency carrier is
received by the base station receiver.

When Motorola desk sets are used with the
station, the addition of a speaker pad permits
individual audio level control at the panel and
desk set speakers.

The Model TLNI1215B Intercom Kit is the
same as the TLNI1215A Intercom Kit except it
provides for transmit-monitor operation when
used with the TMN1000A Series Microphones.

f. T1370A Desk Set (Extended Local Control)

The TI370A Desk Set consists of a desk-type
telephone set with a built-in speaker, a dynamic
microphone cartridge containing a transistorized
pre-amplifier, a rubber-covered coil cord, andan
indicator light which illuminates when this or a
paralleled desk set is using the transmitter, The
T1370A Desk Set contains a power supply which
operates from a 117 v ac source to power the
indicator lamp and its circuitry. This desk set
may be used with carrier squelchor with "Private-
Line'" tone-coded squelch models,

This control unit is the equivalent of the
T1370A Desk Setina wallmount telephone package,
The wallmount version does notinclude a 120 v ac
power supply.

g. TLNI1126A Remote Control Chassis
("Private-Line'' Tone-Coded Squelch Stations)

The TLN1126A Remote Control Chassis per-
mits remote controlofa '"Private-Line' tone-coded
squelch station via a two- or four-wire audio
control line, This unit contains relays, a line
matching transformer ona small, compact chassis
and a 'Private-Line' disabling feature. The
chassis is used with a Motorola T1360A series
Remote Control Console, a T1375A series Remote
Control Desk Set, or their equivalents,

h., TLNI1127A Remote Control Chassis
(Carrier Squelch Stations)

The TLN1127A (single-frequency) Remote
Control Chassis permits remote control of a
carrier squelch station via a two- or four-wire
audio/control line, These units contain relays and
a line matching transformer on a small, compact
chassis. They are used with a Motorola T1360A
series Remote Control Console, a T1375A series
Remote Control Desk Set, or their equivalents.

i. T1251B "Quik-Call' Console

The Motorola "Quik-Call'' console is a com-
pletely self-contained desk-top unitused to originate
coded tone signals for use in a Motorola Selective
Signalling System or equivalent,

Used v}ith the Consolette base station, the
Model T1251B "Quik-Call" console provides a fast
and accurate means of selectively calling a station
located within a radio network without using air
time to set up the call. Using this unique system,
the speaker at the reception point is silent until
called via the coded tone signal on a specific car-
rier frequency. Each'coded' signalistransmitted
during the first two to three seconds of the initial
transmission to the called station. Thus, the
receiver being called is changed from a standby
to operating condition almost immediately, This
silent standby condition relieves the operator of
listening to all the interference and chatter on the
channel in order to receive pertinent messages.

e TLN8718A Junction Box Kit

This kit contains the hardware for intercon-
necting control facilities to the Consolette Base
Station when the extended local control and/or the
remote control options are used. (Refer to the
Typical Systems Application Sectionof this manual
for details.)

k., TLN8627A Wall Mounting Kit

The TLN8627A Wall Mounting Kit is available
for use with all models of the Consolette base sta-
tions. When mounted on a wall, the base station
isverticallyoriented and is operated in the extended
local or remote control mode.

1. Additional Accessories

Many other accessories are available for these
stations for particular applications. See your local
Motorola representative for complete details.

6. TYPICAL SYSTEM APPLICATIONS

The Consoclette Base Station radio, used with
its many add-to kits and accessories, features
versatility, Items may be added as required to
extend the function of the base stationto accommo-
date particular requirements. This sectiondescribes
just a few of the typical system applications to
which the base station may be adapted.

a. System 1
(Refer to Figure 1)

This system is the basic Consolette radio
installed on a desk top and using a microphone
at the desk position for locally controlling the
radio. The Consolette location is the operating
position and the control point for the system. A
"basic model'" Consolette is used for this pur-
pose.,




1|

DESK "BASIC MODEL"
MICROPHONE CONSOLETTE BASE STATION
(CONTROL POINT)

AEPD-18849-0

Figure 1.

b. System 2
(Refer to Figure 2)

This system provides for the operation of the
Consolette in an extended-local mode, in those
cases where the Consolette cannot be located on
the desk top. In such a system, the Consolette is
placed within 100 feet of the operating position
and controlled by a Motorola desk set. The desk
set is connected to the radio via a cable and be-
comes the control point; it also contains the
necessary ''transmitter-on'' light. The equipment
required for such a systemis: (1) ""basic model"
Consolette less microphone, (2) desk set, (3) in-
terconnecting cable kit and (4) wall mount brackets
for the Consolette (optional).

Ol NoTE 3

DESK SET
CONTROL POINT

"BASIC MODEL"
CONSOLETTE BASE STATION
(LESS MICROPHONE)

AEPD-18850-A
NOTES:

f. NO MICROPHONE USED IN THIS SYSTEM.
2. WALL MOUNT AVAILABLE AS OPTION.

3. MAXIMUM CABLE LENGTH TO
DESK SET: {00 FEET.

4. CHANGE AUDIO HOT LEAD FROM SPEAKER
TO TB1O-6 TO CONNECT DESK SET AUDIO.

5. SPEAKER DISABLED UNLESS A SPEAKER
PAD OR INTERCOM IS ADDED.

Figure 2.

c. System 3
(Refer to Figure 3)

The system showninFigure 3 has one control
point with desk set extensions which serve as
dispatch points. The consolette station, in this
case, is the control point and has complete super-
visionovertransmissions from the dispatch points.
In addition, all dispatch points may communicate
with one another and with the control point operator
without activating the radio transmitter by using
anintercomkit (installed in the consolette station).
The desk sets atthe dispatch points are connected to
the consolette station via a junction box.

When a TMN1000A or TMNI1001lA Microphone
and a TLN1215B Intercom Kitare used, the entire
system can be set up to utilize the transmit-
monitor feature of the microphones. This is the
only system shown in this book in which the
transmit-monitor feature may be used. When
using this feature the local microphone cannot be
connected to the junction box.

CONTROL
POINT

CONSOLETTE
BASE STATION

i—' INTERCOM KIT
DESK

MICROPHONE

JUNCTION BOX
KIT

DISPATCH
POINT DESK
SETS AND/OR
WALLMOUNT
UNITS
(NOTE 2)

AEPD-20511-A

NOTES:
1. WHEN DISPATCH POINTS ARE USED, AN
INTERCOM KIT MUST BE INSTALLED.
2.UP TO A COMBINED TOTAL OF StX DISPATCH POINTS
MAY BE USED.
3.MAXIMUM CABLE LENGTHS TO DISPATCH
POINTS: 100 FEET.

Figure 3.

d. System 4
(Refer to Figure 4)

This system provides for those who may
want to license two control points for operation
at a place of business during the day (primary
control point) and transfer of the operation to a
home during the evening (alternate control point).
Operation of the radio system may be accomplished
from only one or the other of the control points
at a given time. A switch is provided in the
junction box kit which permits transfer of the
control point. This protects the location not in
use from being operated by unauthorized personnel
when that location is unattended. The equipment
for this system consists of: (1) !"basic model"
consolette station with microphone and intercom
kit, (2) a remote adapter (remote control chassis),
(3) a junction boxkit, and(4) a DC remote control
desk set or a DC remote control console.




PRIMARY
CONTROL POINT N
CONSOLETTE :

BASE STATION f System 6

INTERCOM KIT (Refer to Figure 6)

MICROPHONE

APPROX .
S This system enables a desk set to become
JUNCTION BOX the control point for the system with the Consolette
l radio located remotely or wall-mounted (option).
1 The control point desk set includes a switch to
REMOTE ADAPTER disable all dispatch points from contro.lling the ’
(REM%Liscs?g)TROL transmitter. Equipment required for this system
is (1) Consolette with intercom kit, (2) local
REMOTE CONTROL TWO OR FOUR WIRE control units as required for dispatch points, .
OR ALTERNATE TELEPHONE LINE AEPD- 21150-A (3) control point desk set, (4) up to 100 feet of
CONTROL POINT cabling from each desk set to the consolette loca-

tion, and (5) a junction box kit.

DC REMOTE CONTROL CONSOLE OR
DC REMOTE CONTROL DESK SET.

CONSOLETTE
BASE STATION

. INTERCOM KIT
Figure 4, NOTE 1
P————————————APPROX,

e. System 5 g:aofg
(Refer to Figure 5) JUNC1;(I|C%_N BOX

This system provides for use of up to six
local control units without an intercom kit. In

this system, each local control unit must be POIRT Stk
licensed by the FCC as a control point as none SETS AND/OR z ;
. . . . WALLMOUNT UNITS
of the units can monitor the transmit audio of any (NOTE 3) .

of the other units. Intercommunication between
units or with radio equipment is not possible.

CONTROL POINT

DESK SET
(All units can monitor only receiver audio.) NOTE 3 AEPD-20512-A
Equipment required for this system is; (1) "'basic NOTES:

" . . A 1. WHEN DISPATCH POINTS ARE USED, AN INTERCOM
mofiel Cons°1ett_e St"’.‘tlon (loc"’}l microphone is KIT MUST BE INSTALLED. REFER TO APPLICABLE
optional), (2) a junction box kit, and (3) local MANUAL FOR MONITOR KIT MODEL NUMBER. .
control units and cable Kits as desired. 2.MAXIMUM CABLE LENGTHS TO DESK SETS:100 FEET.

3.MAXIMUM OF SiX DISPATCH POINTS MAY BE USED.
4. AT THE CONTROL POINT A SUPERVISORY DESK SET
OR COMPA STATION CONTROL PANEL MAY BE USED.

LOCAL CONSOLETTE i 6
MICROPHONE BASE STATION igure O.

[¢«——————APPROX.

g:gf’g 7. LOCAL CONTROL STATIONS FUNCTIONAL
JUNCTIIQrN BOX DESCRIPTION
@ I € (Refer to Figure 7)

P

Y
e

Power Application

é § NOTE 3 The primary input voltage (117 volts ac) is -

TI370A

DESK SETS
AND /OR T4373A
WALLMOUNT UNITS

(NOTE 4,2) connected to TB4-2 and TB4-4 at the lower rear
AEPS-3642-0 B ;
section of the base station chassis. When the on-
NOTES: .
1. UP TO ACOMBINED TOTAL OF SIX DESK SETS off control (part of the OFF—YOLUME control) is
AND / OR WALLMOUNT UNITS MAY BE USED. turned on, the power supply is activated and the

2. ES?STI{NIT MUST BE LICENSED AS A CONTROL green (power on) indicator on the control panel

3. MAXIMUM CABLE LENGTHS OF 100 FEET. lights. At this time, voltage is applied to the
following circuits:
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Figure 7. i
Functional Diagram (Page 1-8is blank)




(1) The receiver.

(2) The tone generator circuit in the power
supply (""Private-Line' models only).

(3) The exciter stages in the transmitter.

(4) Bias and filament voltage to the driver
and final power amplifier stages in the transmitter.

{5) B++ voltage to the plate of the final am-
plifier tube. A regulated +9.1 volts dc (derived
from the receiver A++ voltage) is applied to:

(a) Receiver channel element(s).

(b) Transmitter IDC circuit and modula-
tor bias.

(6) A+ to the transmit/receive relay coil and
A+, 49,1 volts, and B+ to the transmit/receive
relay contacts.

b. Frequency Selection (Multi-Frequency Models
Only)

(1) The appropriate oscillator in the receiver
is activated when a ground is supplied by the fre-
quency select switch on the control panel.

(2) A ground is also supplied to the desired
oscillator in the transmitter by the frequency
select switch, the oscillator is not
activated until the transmitter/receive relayis

energized.

however,

C. Transmitter-Turn-On

When the push-to-talk switchon the microphone
is pressed:

(1) The receiver is muted by supplying a
ground to the switch stage in the squelch circuit
through the audio and mute delay circuit. (The
receiver operating voltages are not removed
during transmission. )

(2) The transmit/receive relay is energized
and performs the following switching functions:

{a) Switches the high-voltage secondary
windings from a standby set to the set which sup-
plies the normal transmitter voltages. This action
causes the B+ and the B++ voltages to be raised.

(b) Applies B+ to the plate of the driver
tubes and to the driver and final amplifier screen
grids.

(c) Switches the antenna from the receiv-
er to the transmitter.

(d) Applies A+ to the red transmit indica-
tor on the control panel causing it to light and also,
through a resistor, to the receiver "PL," decoder
("PL'" mute function) to prevent the receiver squelch
from opening during transmission ("PL" models
only).

(e) Applies 49.1 volts to the transmitter
channel element(s) to activate the oscillator.

d. Transmitter Turn-OQff

When the push-to-talk switch is released, the
following takes place:

(1) The red transmit lampon the control panel
goes out,

(2) All circuits revert to their original state.
In "Private-Line' tone-coded squelch models, the
power supply (and therefore the transmitter) is held
on for 150 milliseconds while a reverse phase
"Private-Line'' tone is transmitted. This phase
shift permits the "Vibrasponder' resonant reed in
the listening receiver to be damped rapidly and the
receiver returned to a squelched condition. The
time delay is controlled by circuitry on the "PL"
tone generator.

e. "Private-Line'" Disable ("Private-Line"
Tone-Coded Squelch Models Only)

When the "Private-Line' switch on the con-
trol panel is placed in its OFF position, a
ground is removed from the dual squelch receiver
permitting the noise-operated squelch circuit to
operate.

1-9




RECOMMENDED TEST EQUIPMENT

S1059A%
Portable Test Set

Transistorized
DC Multimeter

T1034C
Signal Generator

T1130A Series
FM Station Monitor

“Order TKN6025A Cable Adapter also.

1-10

"Thruline"

Wattmeter

Transistorized
AC Voltmeter

T1015A

General Purpose

Oscilloscope

T1013A
RF Load Resistor

TEK-1A
Transistorized Tone
Generator

T1014B
Precision Wideband
Oscilloscope

S1075B
Digital Frequency Meter




INSTALLATION AND OPERATION

IMPORTANT
FCC regulations state that:

l. Radio transmitters may be tuned or
adjusted only by persons holding a lst or
2nd class commercial radiotelephone op-
erator's license or by personnel working
under their immediate supervision.

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

3. Frequency, deviation and power of
abase stationtransmitter mustbe check-
ed before it is placed in service and
rechecked every year thereafter.

The efficiency of the equipment depends
upon a good installation.

1. INSPECTION

Inspect the equipment thoroughly as soon as
possible after delivery. Ifanypartofthe equipment
has been damaged in transit, report the extentof
damage to the transportation company immediately,

2. ANTENNA AND TRANSMISSION LINE
CONSIDERATIONS

The antenna and transmission line kitare not
included with the base station since each installation
requires special attention. Consult your nearest
Motorola representative for antenna and transmis-
sion line requirements, Installationof the antenna
should be made prior to the installation of the base

station, Follow the instructions included with

the antenna and transmission line kits.

3. INSTALLATION OF CABINET
a. Unpacking

(1) Follow unpacking instructions printed on
the inside flap of the packing carton.

(2) Remove the foam blocks from either side
of the station cabinet,

(3) Remove the envelope containing the keys
from the front panel.

(4) Removetheaccessories from the shipping
carton.

b. Location

The cabinet should be locatedona solid, level
surface convenient to the 117voltac power source
and the transmission line. Allow space for ventila-
tion at the sides of the cabinet. The transmission
line should be kept as shortas possible to minimize
line losses.

The cabinet of the local control model base
station should be locatedata level where the controls
on the panel are convenient to the operator.

c. AC Power

(1) Power Requirements

All stations require a 1 5ampere, 120-volt,
60 cps ac power input. This circuit should be in-
stalled inaccordance with local electrical codes.

Communications Division

MOTOROLA INC.
‘ ENGINEERING PUBLICATIONS 1301 E. ALGONQUIN ROAD

6/12/70-UP 2-1

SCHAUMBURG, ILLINOIS 60172
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CONNECTOR

M
'===E=.uu

EXTERNAL CONNECTIONS TO
MICROPHONE OR OPTIONAL
ACCESSORIES (REFER TO CHART)

AC LINE CORD

AEPD-18546-A

Figure 1.

Control Line Connection Detail

CONNECT CONSOLETTE TERMINAL TERMINAL

ACCESSORY ITEM FUNCTION TO TB1- FUNCTIONS NUMBER
Intercom Audio Shield (Local or 1 Desk Set Mic Hi TB1-1

Remote Option Only) A++ TB1-2
Intercom Audio (Local or Re- 2 3-Ohm Audio Hi TB1-3

mote Option Only) Ground TB1-4
Audio Hot (Local or Remote 3 P-T-T TB1-5

Option Only) Mic Lo TB1l-6
Ground 4 Mic Hi TB1-7
Push-To-Talk 5 PL Disable TB1-8
Exciter Audio Shield 6 Desk Set P-T-T TB1-1:x
Exciter Audio 7 3-Ohm Audio Lo TB1-23
PL Disable 8 3-Ohm Audio Mute TB1-3%

*Part of terminal board on TLN1215B Intercom

The primary ac power line may be installed prior
to installation of the cabinet and terminated near
the location chosen for the cabinet.

(2) Power Connection

A three-wire ac line cord is provided
with the station. Connect the line cord to the ac
convenience outlet.

d. Installing the Microphone

Connect the microphone as shown in the follow-
ing chart (refer to Figure 1),

TMN6041A AND TMN6042A
MICROPHONE CONNECTIONS

WIRE COLOR TERMINAL NO.
WHT (TMN6041A only) 8
RED 7
BLK 6
GRN 5
SHLD 4
2-2

Kit

TOP VIEW
OF CABINET

)

16-3/8"

v

L—— 1&3/4“——*»j

REAR VIEW OF CABINET

o
[elooo

AEPD-18547-0

Figure 2. Cabinet Dimension Detail




MICROPHONE CONNECTIONS

TMNI1000A TMNI1001A
Wire Terminal Wire Terminal
Color Board Color Board
Red TB1-7 Red TB1-7
Blk TB1-6 Blk TB1-6
Shld TB1-4 Shid TB1l-4
Grn TB1-5 Grn TB1-5
Wht No connec- Wht TB1-8

tion
Yel TB1-2% Yel TB1-2:*
Brn TBI1-3:x% Brn TB1-3%

#*P/O TLN1215B lntercom Kit Terminal Board.
Yel and Brn Leads are connected only when
the TLN1215B Intercom Kit is used.

The following table shows the connection changes
between Models TMNI1000A, TMNI1001A and
TMNI1000A, TMNI1001A suffix -1,

TMNI1000A TMN1000A-1

FUNCTION TMNIOO01A TMNI100lA-1
MIC-HI RED BROWN
MIC-LO BLACK SHIELD
P-T-T GREEN GREEN
GND SHIELD BLACK
"PL" DIS- WHITE WHITE
ABLE
3-OHM YELLOW YELLOW
AUDIO HI
3-OHM
AUDIO MUTE BROWN RED

e, Desk Sets

When using a desk set with the Consolette
Base Station, remove the yellow push-onterminal
from the speaker and connect it to terminal 4 of
TB10. This disables the speaker (except when a
speaker pad kit or intercom kit is used).

T1370A and T1373A Local
Control Unit Connections

Single control unit used with
consolette without intercom kit
Control

Unit Consolette
TB# Function TB#
T1 Desk Set Mic Hi TB1-7
T4 Desk Set Mic Lo TB1-6
T2 Desk Set P-T-T TB1-5
T7 Ground TB1-4
T6 3-Ohm Audio Hi TB1-3
T8 PL Disable TR1-8
T 9 A++ TB1-2

Multiple control units used with
consolette with intercom kit
Control

Unit Consolette

TB# Function TB#
T1 Desk Set Mic Hi TB1-1
T4 Desk Set Mic Lo TB1-6
T2 Desk Set P-T-T TBI1- L&k
T7 Ground TB1-4
Té6 3-0Ohm Audio Hi TB1-3
T8 PL Disable TB1-8
T 9 A++ TB1-2

#*T1373A Wallmount Local Control Unit Only.
#%P/O TLN1215B Intercom Kit Terminal
Board.

NOTE
For multiple control unit connections to
consolettes without the intercom kit
refer to the TLNI1218B Junction Box
instruction manual.

4. INITIAL ADJUSTMENTS AND PRE-
OPERATIONAL CHECKS

The transmitter and receiver were accurate-
ly aligned at the factory before the stationwas ship-
ped. However, the equipment should be checked
before actual operation since it may have been
mishandled during transit. In addition, certain
adjustments such as remote control levels must
be made after the installationis completed because
eachinstallation exhibits different characteristics.
FCC regulations also require that transmitter
frequency, power and deviation be checked before
the station is placed in operation. Perform all
steps of the PRE-OPERATIONAL AND ROUTINE
ADJUSTMENT CHECK LIST (inthe MAINTENANCE
section of this manual) in sequence.

5. OPERATING INSTRUCTIONS

TO RECEIVE

Place the frequency selector

MULTI- FREQ. switch in the desired posi-

MODELS ONLY A
tion.

Place the ON-OFF switch in
the ON position or turn the
OFF-VOLUME control

ALL clockwise. The green power
MODELS on lamp will light to indi-
cate the ""'standby" condition,
The receiver is in full
operation.




TO HEAR ALL ON-FREQUENCY SIGNALS

TO TRANSMIT

"PRIVATE -
LINE'" TONE -
CODED
SQUELCH
MODELS ONLY

Place the "PL" ON-OFF
switch in the "PL'"' OFF
position.

ALL
MODELS

Turn the SQUELCH control to
the full counterclockwise po-
sition. Turn the VOLUME
control clockwise until noise
is heard. Adjust the
SQUELCH control by turning
it slowly clockwise until the
noise is just squelched (cuts
out). Set the VOLUME con-
trol to the desired listening
level with a received signal.

TO HEAR "PRIVATE-LINE'" SIGNALS ONLY

ALL
MODELS

Proceed as previously described
under "TO RECEIVE'" and "TO
HEAR ALL ON-FREQUENCY
SIGNALS''. This allows the oper-
ator to monitor the channel and
prevent unnecessary interruptions
of another "on-frequency' station,

If the channel is clear, press the
push-to-talk button on the micro-
phone and speak clearly and dis-
tinctly into the microphone in a
normal or loud voice. THE
TRANSMITTER CANNOT BEOVER-
MODULATED BY SPEAKING LOUD-
LY.

The red transmit lamp will go on
indicating the transmitter is onthe
air,

"PRIVATE-
LINE" TONE-
CODED
SQUELCH
MODELS

Place the "PL'" ON-OFF
switch in the "PL'" ON posi-
tion. Set the VOLUME control
to the desired listening level
with a received signal.

TO TURN EQUIPMENT OFF

ALL
MODELS

Turnthe VOLUME control counter -
clockwise untila "click' is heard. The

greenpower onindicator will go out.




1. DESCRIPTION

This section contains procedures that should
be performed at the time of installation and
periodically thereafter. Immediately following this
paragraph is a list of recommended checks.

2. RECOMMENDED CHECKS

At the time of installation and periodically
thereafter, perform all steps of the [ollowing
PREOPERATIONAL ANDROUTINEADJUSTMENT
CHECK LIST.
unit,

Keep individual records of each
Deterioration in performance and the nced
for realignment can readily be delermined by

comparing records of previous checks.

Additional checks as listed below may be
beneficial:

a. Check primary voltage.

b. Check all accessories; such as cables, mi-
crophones, pilot lights, etc,

MAINTENANCE

c. Check the antenna system.

3. CHASSIS ACCESS FOR SERVICING

The Consolette cabinet may be removed from
its chassis by performing the following steps:

a. Cabinet Removal (Figure 1)

(1) Unlock the cabinet with the key provided.

(2) Unscrew the two thumb screws at the rear
of the cabinet.

(3) Graspthe cabinetaboutmidway from front
to rear and slide away from the front panel until
the cabinet clears the latch (approximately three
inches) and lift away,

b, Tilting Receiver for Servicing (Figure 2)

(1} Loosen the hex-head bolts on either side
of the receiver assembly,

_CABINET

KLY LOCKE

THUMB SCREWS

Figure 1.

Removal of Cabinet

MOTOROLA INC.
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PRE-OPERATIONAL AND ROUTINE ADJUSTMENT CHECK LIST

UNIT STEP CHECK REFER TO LOCATION
RECEIVER 1 Compare meter readings with RECEIVER ALIGNMENT ALIGNMENT
the minimum values in the RE- PROCEDURE, typical CHARTS
CEIVER ALIGNMENT PROCE- stage measurements - section
DURE. Realign if necessary. no signal.
2 Measure signal level required RECEIVER ALIGNMENT ALIGNMENT
for 20 dB quieting. PROCEDURE, 20 dB CHARTS
quieting, section

3 Set the SQUELCH control and
measure level required to open
squelch threshold,

RECEIVER ALIGNMENT
PROCEDURE, squelch set-
ting and measuring squelch
sensitivity.

TRANSMITTER 4

Compare meter readings with
minimum values in the TRANS-
MITTER ALIGNMENT PROCE-
DURE. Realign if necessary.

TRANSMITTER ALIGN-
MENT PROCEDURE,
final meter readings.

SYSTEM 5
IADJUSTMENTS

Measure power output of trans-
mitter if required.

TRANSMITTER ALIGN-
MENT PROCEDURE,

6 Measure transmitter frequency
and adjust if necessary.

TRANSMITTER ALIGN-
MENT PROCEDURE,
oscillator frequency

Adjust "IDC" if necessary.

adjustment,
7 Measure transmitter voice IDC ADJUSTMENT PRO-
channel for proper deviation, CEDURE.

to transmitter.

8 Measure tone deviation for IDC ADJUSTMENT PRO-
"Private-Line'' transmitters. CEDURE.
9 Net receiver on frequency. RECEIVER ALIGNMENT
PROCEDURE.
*10 Measure and adjust audio input Refer to the ADJUSTMENT PROCEDURE

of the APPLICABLE REMOTE CONTROL

CHASSIS INSTRUCTIONS.

w1l Measure and adjust audio out-
put from receivers to line.
*12 Measure dc control line cur-

rents,

*13 Check proper operation of all
remotely controlled functions.

*Remote Control Installations Only,

(2) Tilt receiver up and back until the hex-

head bolts rest in the slots of the swivel brackets,

(3) Tighten hex-head bolts, if desired, to
secure chassis in place during servicing.

c¢. Tilting Transmitter for Servicing (Figure 2)

The transmitter is tilted for service in the
same manner as the receiver,

d. Dropping Front Panel for Servicing (Figure 2)

(1) Remove the bottom cover as described in
paragraph e, following.

(2) Four bolts secure the front panel to the
chassis, two on each side. They are located at

3-2

the bottom of the triangular support at each side
of the front panel. Loosen the two bolts nearest

the front panel and remove the other two completely.
(3) Tilt the front panel down and away from
the chassis for access to chassis and front panel

components.

e. Removal of Chassis Bottom Cover (Figure 3)

Before removing the bottom cover, remove the
cabinet and position the chassis with the side oppo-
site the transformer nearest the table top.

(1) Remove the five hex-head bolts
bottom cover.

in the

Remove cover,.

(2)




BOTTOM
COVER
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TRANSMITTER RECEIVER

TRANSMITTER HOLD-DOWN BOLT HOLD-DOWN BOLT RECEIVER
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Figure 2,

Chassis Access for Servicing

Figure 3.
Removal of Bottom Cover
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1. DESCRIPTION

The transmitter consists of one (or more)
crystal-controlled oscillators, a phase-modulator,
several amplification and frequency multiplication
stages and a final power amplifier stage, The
fundamental crystal frequency is multiplied 36 times
to provide the final rf amplifier output frequency.
This transmitter is available in single- or multi-
ple-frequency, wide- or split-channel models. It
operates in the 450-470 MHz frequency range with
a fixed rf power output of 30 watts, or a stepped
variable output of 0. 15 to 15 watts.

The Transmitter Block Diagram, Figure 1,
shows the stage-by-stage signal flowand operating
frequencies.

2. CIRCUIT DESCRIPTION

a. Microphone and Pre-Amplifier Circuit

The microphone cartridge and pre-amplifier
act as a variable voltage generator producing an

TRANSMITTER

output voltage which varies with bothfrequency and
intensity as the sound waves strike the diaphragm.

b. Deviation Limiting Circuit

In the incoming signal from the microphone,
the wavefront slope depends upon both amplitude,
and frequency. The overall effect of the deviation
limiting circuit is to place a barrier upon the
maximum wavefront slope which can pass into the
modulator,

The deviation limiting circuit consists of com-
ponents for pre-emphasizing (6 dB/octave charac-
teristic), amplifying and limiting, and then de-
emphasizing the modulation signal. The amplifier
stage clips both positive and negative peaks when
they exceed the pre-determined clipping level.
The audio wave passes through a low-pass filter
to the "Instantaneous Deviation Control' (IDC) con-
trol. Exceptfor slope limiting, the outputwaveform
of the deviation limiting circuit is identical to the
inputwaveform. The amplifier and deviationlimiting
circuitlimits deviation by controlling the maximum

isT 1T 2ND (sT 2ND 2ND
Fi fol ANPLIFIER MODULATOR DOUBLER AMPLIFIER 2fo TRIPLER |81 oousLer 1429 TRIPLER to LPA. 3610, PA. fc
OSCILLATOR | M9323 M9322 M9322 8077 551 6939 6939 8643
|
—_— |
[t ﬂl | LEGEND :
b k2 - fo « OSCILLATOR FREQUENCY
| osCILLATOR, | fc » CARRIER FREQLENCY
. te
CHANNEL  __| L———d | for o
ELEMENTS ; L f - 3660
;‘ - _ﬂ, | 7] LOGATED ON POWER
F3 SUPPLY CHASSIS
|oscu.|.non|" 1 : I -:
—— : aueurer s | ! 'vanze.n{" )
¢’ CONTROL |
| M9323 | | OSCGILLATOR )
r=——= L ———_—.1
: Fa ;_J avoi0 1 69D81040468-0
JOSCILLATOR | {"PRIVATE-LINE *
L MODELS ONLY )
Figure 1, Transmitter Block Diagram
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slope of the signal wavefront which reaches the
modulator.
deviation, since the modulator frequency shift is

proportional to the slope of the audio input waveform.

This controls transmitter maximum

c. Oscillator (Channel Element)

Since the crystals in the channel elements are
unheated,
individually compensated for frequency stability
over the entire temperature range, The entire as-
sembly is housed in a factory sealed, plug-inunit,
For multiple-frequencyradios, separate oscillator

each transistor oscillator circuit is

circuits are incorporated. The frequency selector
completes the dc ground path for the desired
oscillator. Each of the oscillators is supplied
with a 9.1- or 9. 6-volt regulated voltage whenthe
transmit relay is activated.

Variable ''warp' capacitors are mounted in
the base of the channel element and are accessible
through the circuit board. Eachoscillator operates
on a specific frequency in the 12.5t013, 056 MHz
range,.

d. Modulator

The audio output ofthe deviation limiting circuit
is applied to the modulator which phase modulates
the output of the oscillator. The tuning elements
of the modulator tank circuits are varactors. The
capacitance of these special back biased diodes is
a function of the potential across them. The audio
signal is applied to the varactors which changes
this potential at an audio rate and varies the capa-
citance in the modulator tank circuit. This changes
the phase of the rf signal producing
modulation,

angle

e. Multipliers and Amplifiers

The modulator output is applied to the lst
doubler where the signals are amplifier and doubled
in frequency. They are further amplified and
tripled in frequency in the 1lst tripler, doubled
again in the 2nd doubler and tripled in the 2nd
tripler. The intermediate power amplifier stage
develops the required signal power to drive the
power amplifier to its rated rf power output. The
signals reaching the final amplifier have been multi-
plied 36 times from the original frequency generated
by the oscillator.

f. Transmitter Power

Power for operation of the transmitter is
supplied by the power supply in the base station.
The necessary voltages for the operation of the tubes

and transistors is connected to the transmitter by
a cable from the power supply.

3. SERVICE AIDS

Complete removal of the printed circuit
boards for access to components is not always
necessary.

The following steps outline procedures to
prepare various parts of the transmitter for servic-
ing, Observe standard servicing practices such
as tagging of leads and identification of connecting
points. Refer to the SERVICE DIAGRAMS section
in this manual for lead identification and routing,

NOTE
The letters and numbers that appear in
the boxes near the photographs, indicate
corresponding steps inthe following para-
graphs. Example: in Figure 2
indicates the locationofitems discussed
in sub-paragraph 'b. (1)".

a. 1st Tripler, 2nd Doubler, 2nd Tripler and
I.P.A. Tubes (Figure 2)

Loosen four captive screws and remove rear
heat sink.

b. Power Amplifier Tube (Figures 2 & 3)

(1) Loosen four captive screws and remove
rear heat sink.

(2) Remove mounting screw.
(3) Lift up on plate tank circuit.

(4) Release hold down spring at left of tube
(as viewed in the figure) and remove tube.

c. Access to Bottom of Exciter Board (Figure 4)

Remove four screws and slide exciter bottom
cover out,

d. Access to Bottom of Power Amplifier Section
(Figure 4)

Remove four screws and lift off power ampli-
fier cover.

e. Removal of Harmonic Filter (Figures 2 & 3)

(1) Loosen four captive screws and remove
rear heat sink,




{2) Remove inputlead to harmonic filter from
antenna at the connector. (The connector is on
the chassis assembly directly beneath the trans-

mitter. )

{3) Remove screw and spread apart chassis
to allow room for removal of coaxial connector.

{4) Remove harmonic filter output lead.

(5) Remove two mounting screws and lift out
harmonic filter,

f. Access to IDC Filter Board (Figure 4)

(1) Remove four screws and slide exciter bot-
tom cover out.

(2) Remove one screw and fold out board.

g. Access to Top of Exciter Board (Figure 5)

Remove six screws and slide exciter top cover
out.

h. Channel Element Board

Remowval of the transmitter channel element
board is described in the CHASSIS ASSEMBLY sec-
tion of this manual.

Figure 2.
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1. DESCRIPTION

MODEL TABLE

MODEL CHANNEL
SERIES DESCRIPTION SPACING
TRE11804B | On¢-Frequency Car- 25 kHz
rier Squelch
One-Frequency Tone-
11
TREL180AD Coded Squelch 25 kHz
TRELL80AF F‘our—Frequency Car- 25 Kiiz
rier Squelch
Four-Frequency Tone-
TRE!180AH 25 k
8 Coded Squelch > kHz

These receivers are
dual-conversion

fully transistorized,
superheterodyne units that
receive FM signals from one to four crystal-
controlled frequencies in the 450-470 MHz range.
Multi-frequency receivers are the same as
one-frequency units except for additional first
oscillators and control circuits. Only one
frequency can be received at a time. The
operating channel is selected by a frequency
selector switch. Five watts of audio output to a
3.2-ohm speaker (with less than 5% distortion)is
provided by a push-pull power output stage. A
12-pin metering receptacle is provided for test
and alignment purposes.

2. CIRCUIT DESCRIPTION

a. RF Preselector

The rf signal received at the antenna is
routed to the preselector stage via the antenna
relay. The preselector has a flat acceptance
bandwidth and a steep skirt response to provide
rapid attenuation of signals outside the accepted

MOTOROLA INC.

RECEIVER

bandwidth. Capacitive and magnetic coupling are
used to couple the signal through the resonant
cavity aperatures. The preselector contains six

low-loss, highly selective, helical resonant
cavities (L1 through Lé6),
b. First Oscillator-Multiplier

The first oscillator circuit may contain

up to four channel elements. Oscillator selection
is accomplished by grounding the appropriate circuit
(Fl, F2, F3 or F4) in the control head. On
single-frequency wunits, the oscillator stage is
permanently grounded and the control head does

not contain a frequency selector switch.

The channel element is 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 in the channel
element base, is accessible through an openingin
the circuit board for fine frequency adjustment.

The third harmonic of the crystal-fre-
quency 1is applied to a lst doubler circuit (Q5)
producing an output of six times the crystal
frequency. The second and third doublers (Qé
and Q7) raise the frequency to 24 times the crystal
frequency prior to injection to the lst mixer
stage. Coils L14 and L15 are tuned to the third
harmonic of the fundamental crystal frequency;
Ll6 is tuned to six times the crystal frequency;
L17 and L18 are tunedto 12 times the fundamental
frequency; L19, 120, and L2l (hi-Q aperature
tuned coils) are tuned to 24 times the crystal
frequency.

Communications Division
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Receiver Block Diagram



Oscillator noise and harmonics are attenuated
by coils L19 through I.21 before the injection signal
is appliedtothe source lead of field-effecttransis-
tor QI (first mixer stage).

c. Voltage Regulator-Current Regulator

This stage provides a constant voltage and
current input to the oscillator, multiplier and
modulator circuits for high injection stability.

d. First Mixer

Signals from the rfpreselector and multiplier
circuits are applied to the first mixer transistor
(Ql), This N-channel field-effect transistor
functions as a depletion-mode device., The ele-
ments of the FET are: the gate (G) which controls
the electrostatic field in the channel through
which electrons must flow {similar to the gridof
a vacuum tube); the source (S) which is similar
to the cathode; and the drain (D) whichis similar
to the plate.

As the dc drain-source voltage is applied,
current flows in the channel of Ql and through
resistor R1. The currentflowing through resistor
R1 develops a reverse bias voltage for Ql between
the source and gate elements. This reverse bias
permits QI to operate below the '"pinch off'' current
of the FET. In this square law operating region,
heterodyne action occurs to produce anintermediate
frequency (i-f) of 11. 7 MHz.

f - 24f
c

I.__f

rf carrier multiplier

=11,7 MH=z

S
. t— 1
1st oscillator lst i-f
frequency

frequency frequency frequency

e. First Intermediate Frequency (High IF)
Circuit

The output from the 1lst mixer (QIl) 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 T1 are used in a crystalfilter 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

The second oscillator (Q4) provides the
injection signal for the 2nd mixer andis controlled
by an 11,245 or 12.155 MHz crystal (Y 3).

g. Second Mixer

The second mixer circuit (Q3) heterodynes
the second oscillator signal with the high i-f
frequency to produce a difference frequency of
455 kHz. This difference f{frequency passes
through a filter which rejects all
other frequencies.

"Permakay'"

The second i-f frequency can be calculatedas
follows:

12,155 MHz (2nd osc, freq.)
-11, 700 MHz (1lst i-f freq.)

. 455 MHz (455 kHz)
OR

11, 700 MHz (lst i-f freq.)
-11,245 MHz (2nd osc. freq.)

. 455 MHz (455 kHz)

h. 455 kHz '"Permakay' Filter

Filter Z1, located between the output of
the 2nd mixer stage (Q3) and the input to the lst
455 kHz amplifier stage (Q301), isthe major factor
in determining the bandwidth and selectivity of the
receiver. It greatly attenuates all signals below
and above a predetermined bandpass. The filter
is permanently sealed in polystyrene and is
unconditionally guaranteed for the life of the
receiver provided the seal is not broken and the
housing is not tamped with.

i. 455 kHz IF Amplifier

The output of the 455 kHz filter is coupled
to the base of the lst 455 kHz amplifier (Q301).
Three 455 kHz i-f amplifiers are used (Q301),
Q302 and Q303), eachwithapproximately 30 dB gain.

j- Limiter Stages

Two limiter stages (Q304 and Q305) are
used to improve the signal-to-noise ratio. These
stages remove amplitude wvariations from the
received signal. The limiters are in full satura-
tion at all times (weak signals, strong signals, or



receiver noise). When the lst limiter (Q304)
receives the negative alternation of the incoming
signal, the base is driven negative with respect
to the emitter; consequently, the base-emitter
junction is reverse biased, causing the collector
current to decrease. On the positive half of the
incoming signal, the base-emitter junction is
forward biased, causing the collector current to
increase to maximum. The operation of the second
limiter stage is essentially the same as the first
limiter except for phase reversal. Q304 and Q305
operate between cut-off and saturation, removing
amplitude variations from received signals.

k., Discriminator

The discriminator circuit translates fre-
quency variations of the 455 kHz signal into audio
information.

Operation of the circuit is dependent upon a
90° phase shift which occurs (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 or inductive depending upon the
frequency applied to diodes CR303 and CR304 (early
versions used transistors Q306 and Q307 functioning
as diodes). These diodes produce a null (zero volts)
at the output of the discriminator at resonance.

An unmodulated input signal at exactly
455 kHz produces anull (zero volts) at the output of
the discriminator, Whenmodulation is applied, the
i-f signal varies in frequency (at the audio rate)
above and below 455 kHz. A positive or negative
voltage is produced at the output of the discriminator
for deviation above or below 455 kHz, resulting in
an audio signal at that point (see Figure 2). The
discriminator output is developed at the cathode
of CR303 (collector of Q306) with respect to the
cathode of CR304 (collector Q307) (ground). The
audio signal is coupled from the output of the
discriminator through filter choke L302 to the
preamplifier on the audio & squelch circuit board.

1. Automatic Frequency Control (AFC)

The Automatic Frequency Control circuit
(afc) provides automatic frequency adjustment to
compensate for carrier frequency or receiver
frequency drift.

When an off-frequency condition is detected

by the discriminator, adcerror voltage is produced.

This positive or negative error voltage is filtered
by R329, R30, C326, C51 and C49. The filtered
correction voltage is applied tothe channel element

to adjust the oscillator frequency in the direction
of the received carrier frequency. A diodebarrier
circuit (CR4 and CR5) protects the receiver from
being '"pulled' onto the adjacent channel.
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Figure 2.

m. Audio Stages

The output of the discriminator is capacitively
coupled to preamplifier stage Q341. This stage
provides a 4 dB gain with a low output impedance.
The collector output is applied to (1) the receiver
volume and squelch controls and (2) the ""Private-
Line' decoder (PL models). In "Private-Line'"
models, the audio signal from the volume control
is routed to a filter which removes the PL tone
from the audio signal before it is applied to pre-
driver stage Q342. In the unsquelched 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 to
differential drivers Q343 and Q344.

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
ofapair oftransistorsin a push-pullarrangement
to provide 5 watts of audio power to a 3.2-ohm
speaker.

n. Noise Actuated Squelch Circuit

The disturbing
noise which would otherwise be heard at the

squelch circuit eliminates




speaker during intervals between received

messages. Refer to the Block Diagramof Figure
3. Noise from the audio preamplifier is applied
to the noise limiter via the squelch control which
is followed by a noise amplifier and a noise
detector stage. The dc output of the noise

detector controls a switching stage which turns

the predriver stage on or off,

When a signal is received, the absence of
noise causes the switching transistor (Q350) to
stop conducting, which allows the predriver stage
to conduct.
as a result of emitter-base bias of the predriver
stage. Forward bias allows the audio signal to
pass through the audio amplifier stages and the
speaker (unsquelched).

The receiver squelch action occurs

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
Q350 does not conduct. When the switch transis-
tor is not conducting, the current through R384is
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 present in the
receiver have sufficient amplitude to drive the
noise limiter stages to saturation and produce full

action is positive. Carrier squelch or noise-
actuated squelch sensitivity is adjustable. The
squelch control, located between the output of the
audio preamplifier and the input to the noise
limiter, level into the
limiter and the conduction level at the detector.

determines the noise

o. Tone-Coded Squelch Circuit

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

The output from the audio preamplifier
is connected to the low-pass filter network, which
passes frequencies below 300 Hz., The low-fre-
quency signals (PL tone) are amplified by Q751
and coupled to the input of the amplifier/clipper
Q752, The output of the amplifier/clipperis applied
to the ""Vibrasponder'' driver stage to drive the
resonant reed. After being detected and amplified,
the PL tone energizes the resonant reed. If a
different tone is present, or if no tone is present,
the reed will not respond due toits highly selective
design. The output from the 'Vibrasponder'
driver is applied to the resonant reed coil through
an emitter-follower circuit. The reed is perma-
nently tuned and sealed at the factory.

The reed vibrates in response to the incoming

conduction at the noise detector. Thus, squelch tone signal. The vibrating reed produces a
455 KHz AuDIO AUDIO “pL* AUDIO aupio,] oiFFerenTiaL faupio | APIO AUDIO
—*{DISCRIMINATOR PRE -AMPLIFIER] FILTER | ] PRE-DRIVER AMPLIFIER TO SPEAKER
AMPLIFIERS
SQUELCH
VOLUME
NOISE -
NOISE NOISE, NOISE NOIS NOISE oc SWITCHING DC BIAS
LIMITER AMPLIFIER DETECTOR CIRCUIT
RECE{VER MUTING
CARRIER SQUELCH DISABLE
oL “pL* - oL ot | = vy ¢ "pL oc
TONE oL TON PL* TonE| AMPLIFER | TONE |"viBRasPONDER"| TONE, V'%’;‘;%:‘Z'LDTER TokE 'L ToNE [TONE oo oot oc | switering [oc
FILTER AMPLIFIER 8 CLIPPER DRIVER REED AMPLIFIER CIRCUIT DC
-
TONE
"PL"_TONE NOISE GATE | pC

SWITCH

69C81007E64-0

Figure 3.
Squelch Circuit Block Diagram




sinusoidal output which is amplified by Q754 and
detected by Q755., The detected outputis applied
to the output switch (Q756) which provides a dc
voltage that reverse biases the squelch switching
transistor (Q350), turning if off.

The low-pass PL filter is paralleled bya
high pass filter circuitto keeplow frequency noise
from activating the '""Vibrasponder' resonant reed
detector circuit., When the proper tone signal is
received and the audio pre-driver stage is turned
on, the high-pass pathis shortedto ground through

the noise switch (Q757).

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 selector switch in the ON position, 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) receivesits controlvoltages from
the output switch (R756). Switch Q350 is forward
biased untila proper tone-coded signal is received.
Switch Q756 then provides a positive voltage to
350, This reverse biases Q350. Withless current
through the emitter resistor (R384), forward bias
is applied to the pre-driver stage (Q342), allowing
itto conduct and pass the audio signal to the speaker.

The PL squelchcircuit is operativeat all
times. The PL switchonthe control head actually
switches the noise squelch circuit in or out. With
the PL switch in the ON position, groundis applied
through a resistor to the base of the switching
transistor. The groundinhibits the noise-actuated
squelch circuitry and the noise detector will not
disable the switching transistor to permit audio to
reach the speaker,
"Private-Line' decoder will operate the switching
transistor.

Only an output from the

With the PL switch in the OFF position,
ground is removed from the resistor permitting
the switching transistor to operate from the noise-
actuated or 'Private-Line"
circuits.

tone-coded squelch

3. SERVICE AIDS

a. Improper Receiver Operation

(1) General

When the transmitter functions, but the
receiver operates improperly or not at all, the
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trouble will normally be in the receiver or the
antenna circuit. Malfunctions in the receiver can
be localized by connecting a Motorola portable
test set to the receiver metering receptacle and
making stage measurements., The meter readings
may be compared to the values listedinthe charts,
but preferable, a log of readings should be main-
Each new set of readings
should thenbe compared to previous readings. An

tained for reference.

abrupt change ina meter reading indicates a circuit
failure while a gradual change in a reading may
impending failure which
corrected before operation becomes marginal.

indicate an can be

(2) Performance Checks

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

servicing to

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

NOTE
If the signal is injected througha 6 dB pad,
subtract 6 dB from the attenuator reading
for the actual signal level.

(a) 20 dB quieting sensitivity: 0.5 mi-
crovolt or less. Set the PL switch to the OFF
position, The remainder of the procedureisgiven
in the RECEIVER ALIGNMENT PROCEDURE in
this manual.

(b) '"Private-Line' Squelch Sensitivity:
0.25 microvolt or less,

Set the PL switch to the ON position.
Set the VOLUME controlto midposition, 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 1 kHz deviation.
The "Private-Line' tone can be generated by using
a Motorola SLN6221A Transistorized '"Private-
Line" Tone Generator and the '"Vibrasender"
resonant reed from the power supply of the radio
set or by using a Motorola S1067A Transistorized
Audio Oscillator and adjusting it to the '"Private-
Line' tone frequency. The tone frequency to be
used in indicated on the "Vibrasponder' resonant
reed in the Inject a 1000 Hz tone at
0. 4 volt rms into the audio board at the '"inputfrom
the discriminator' point (GRN-RED lead from the
Set the

receiver,

discriminator). signal generator output




level to zero and increase the level until the re-
ceiver unsquelches (tone is heard in the speaker),
Make a reading from the attenuator of the signal
generator. No more than 0.25 microvolt should
be required to cause the tone to be heard.

(c) Squelch Threshold
0.25 microvolt or less.

Sensitivity:

Set the PL switch to the OFF
position. With no signal input, set the VOL-
UME control to midposition and the SQUELCH
control so the noise just quiets (squelch
threshold). Modulate the rf output of the signal
generator with a 1000 Hz tone to produce a

deviation of #3,3 kHz.
output to zero and
the tone is heard

Set the signal generator
increase the level until
in the speaker. Make a
reading from the attenuator of the signal
generator. No more than 0.25 microvolt should
be required to cause the tone.

(d) Full Squelch Sensitivity: 1.2 micro-
volts or less,

Set the SQUELCH control fully
clockwise and apply an input signal as in the
previous step. Nomore than 1. 2 microvolts should
be required to produce the tone.

(3) Test Set Readings
Connect a Motorola Portable TestSetand
TKN6025A Adapter Cable to the receiver mete ring
receptacle and set the function selector switch to
the RCVR position. With no signal input, typical
readings are as shown in Table 1.

TABLE 1.

Receiver Metering Readings (No Signal Applied)
Meter Typical Reading
Position Stage (Microamps)

1 455 kHz IF Amp (Q302) 2.0

2 455 kHz IF Amp (Q303) 23

4 Discriminator Output +2

5 Base of 1st Dblr, (Q5) 25

6 Base of 2nd Dblr. (Q6) 18
NOTE

On multi-frequency models, check the
test set readings on each frequency.

(4) Oscillator Checks

(a) 1lst Oscillator

1., Connect a Motorola Portable
Test Set to the receiver metering receptacle.
Check position 5 (oscillator activity), Ifthere is
no reading of a low reading (18 uA minimum
reading) proceedto step 2. If the readingis normal
proceed to step 3,

2, Measure the rf voltage with a
Motorola Solid-State DC Multimeter with rf probe
at pin 1 of the channelelement. A normal reading
of approximately 1.7 volts rf should be obtained.
Make voltage and resistance checks to locate the
defective component,

3. Measure the rf voltage with a
Motorola Solid-Stage DC Multimeter with rf probe
at the source of the 1st mixer Ql. A readingofat
least 0.3 volt rf should be obtained. Make voltage

and resistance checks to locate the defective
component,
{(b) 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
Znd mixer (Q3). A reading of 0,10 volt rf should
be obtained. Make voltage and resistance checks
to locate the defective component.

(5) 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 coefficients, damage canoccur when
soldering or unsoldering., A different approach
to troubleshooting transistorized circuits must
be used. The defective section must first be
isolated throughstage gain measurement, before
any attempt is made to locate and replace the
defective component.
has been isolated, the defective stage can be
determined by voltage and resistance checks
which can also isolate the defective component.

When the defective section

A typical stage-by-stage checkout follows.
Individual stage gains may vary somewhatfrom the
typical values given if overall gainis maintained.



The amplifiers must be kept out of saturationfor
a true presentation of gain. Do not use
levels higher than indicated in the

signal
following
procedures,

(a) RF Deck

1. Connect the portabletest set to
the receiver metering receptacle, place the func-
tion selector in the RCVR position, and place the
selector switch in position,

2, Using the FM signal generator
and TEK-10 RF Probe, inject acarrierfrequency
signal at the rf input receptacle of the receiver
chassis. Adjust the signal generator outputlevel
for a reading of 10 microamperes on the test set
meter, Note the signallevelindB onthe attenuator
of the signal generator.

3. Move the TEK-10 RF Probe to
the output of the rf deck (drain of Ql) and inject
a carrier frequency signal, Increase the output
level of the signal generator until the test set
meter again reads 10 uvA,.

settings in dB.

Note the attenuator

4. The apparent gain should be at
least 55 dB; that is the reading instep 3, should
be atleast 55dB greater than the readingin step &.

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.

(b) 11.7 MHz IF Circuit

1. Connect the signal generator
to the rfinput receptacle of the receiver chassis,
Set the signal generator to the receiver frequency.

2, Place the TEK-7A RF/DC
Alignment Meter switch in the .5 V RF position
and the probe RF/DC switch in the RF position.

OR
Use a Motorola Solid-State DC

Multimeter with an rf probe and place the range
selector switch in the .3 VOLT position,

3. Place the rfprobe of the meter
at the input to the 11.7 MHz i-f circuit board
(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 voltifa dc multimeter
is used. Note the setting of the attenuator in dB

on the signal generator,

4, Move the rf probe of the meter
to the output of the 11.7 MHz i-f circuit board
(BRN) lead from collector of Q3 andagain adjust
the signal generator for an indication of 5 uA on
the alignment meter, or 0, 3 volt onthe multimeter.
Again note the setting of the attenuator in dB,

5. The gainshouldbe atleast 16 dB;
that is the reading in step 3. should be at least
16 dB greater than the reading in step 4. If the
gain is low, the following steps may be performed
to further isolate the trouble.

6. Using the same procedure that
was used in steps 1. through 4, move the rf
probe to each of the following points and readjust
the output level of the
alignment meter indication of 5 uA or multimeter

signal generator for an

indication of 0. 3 volt at each point. Take readings
from the attenuator of the signal generator,

Point of Measurement Typical Gain or Loss

Baseofll,7MHz IF Am-
plifier Q2

12 dB less than input
to circuit board

Collectorof 11, 7MHz IF
Amplifier Q2 base of Q2

8 dB greater than

Collector of 2nd Mixer 20 dB greater than

Q3 collector of Q2

(c} 455 kHz "Permakay" Filter

1, 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.

2, Place the rf probe atthe inputto
the 455 kHz i-f filter (BRN lead to the i-f circuit
board) and adjust the signal generatorlevel for an
indicationof 5uA onthe alignment meter or 0. 3 volt
on the dc¢ multimeter. Note the setting of the

attenuator in dB.

3. 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 stepg. Againnote the setting
of the attenuator in dB.

4, The gain should be at least
15 dB; that is the should

be at least 15 dB greater than the reading in

reading in step 2.




step i. If the gain is abnormally low, the filter
is defective.

(d) 455 kHz IF Amplifiers 1 and 2

1. L.eave the signal
connected to the rf receptacle of the
receiver chassis and adjusted to the
carrier frequency.

generator
input
receiver

2. If the TEK-7A RF/DC Align-
ment Meter is used, set the range selector switch
to the 5 V RF position and the switchon the probe
to the RF position, If the Solid-State DC Multi-
meter and rf probe are used, set the
selector switch to the 1 VOLT position,.

range

3. Place the rf probe of the meter
at the input to the 455 kHz i-f amplifier circuit
board (BRN lead at the base of Q301) and adjust
the level of the signal generator for 5 uA (0. 5 volt)
on the alignment meter or 0.5 volt on the
multimeter,
dB.

Note the setting of the attenuatorin

_A_L_. Move the rf probe of the meter
to the base of 455 kHz i-f amplifier #3 {Q303) and
readjust the signal generator level so that the
meter gives the same indicationasinthe preceding
step.

5. The gain should be at least
53 dB; that is, the reading in step 3. should be
at least 53 dB greater than the reading in step 4,
If the gain is low, the individual gain of each
stage may be checked as given in the following

step.

6. Move the rf probe to the base
of 455 kHz i-f amplifier #2 Q302 and readjust the
signal generator for the same indication on the
meter that was obtained in steps 3, and 4, The
gain of Q301 should be 26 dB; that is, the reading
should be 28 dB less than the reading in step 3.
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 4.

(e) 455kHzIF Amplifier 3 and Limiters

Due to the saturation conditionofthe
remaining 455 kHz i-f stages, further stage gain
measurements are not applicable, Measurements
may be made with a Motorola Solid-State AC
Voltmeter or equivalent, Typical readings with
no receiver signal input are as follows:

3rd 455 kHz i-f ampli-

fier collector (R303) 1.5V ac
1st455 kHz i-flimiter
collector (Q304) 1.6 V ac
2nd 455 kHz i-f limiter
collector (Q305) 5.5V ac
(f) Audio Circuit Checks
1, Connect the TEK-11 Audio

Adapter between the portable test set and the
TKN6025A Adapter Cable, then
adapter cable to the receiver metering receptacle.
Place the function selector switch in the RCVR
position, and the selector switch in position 11.

connect the

2, Set the VOLUME control on the
control unit to minimum (full counterclockwise) and
the PL switch to the OFF position ("Private-Line"
Models),

3. Inject a 1000 Hz tone from a
Motorola TEK-1A Transistorized Tone Generator
at the "input fromdiscriminator' lead tothe audio
and squelch circuit board (GRN-RED lead from
455 kHz i-f amplifier circuit board), Setthe tone
generator for 0,4 volt rms output,

4, Inject a carrier signal from the
into the
receptacle and set '"on-frequency', Set the
attenuator at 1000 microvolts. (This step quiets
the noise for audio measurement only.)

FM signal generator receiver antenna

5, Turn the VOLUME control
clockwise until the test set meter reads at least
30 uA (5 watts of audio power), The OPEN-SPKR-
LOAD switch on thetest set must be in the LOAD
position and the TEK-11 Audio Adapter must be

used to prevent driving the meter off-scale.

6, If 5 watts of audio output cannot
be obtained, signal level readings may be takenat
each stage of the audio and squelch circuitto isolate
the trouble to a defective stage. Readings may be
taken with a Motorola Solid-State AC Voltmeter, or
equivalent, with a 1000 Hz tone inputat 0.4 volt as
described in stepi. With this input, and maximum
VOLUME setting, the minimum signal levelateach
stage in the circuit is shown in Table 2.

NOTE
Normally, signal levels will be signifi-
cantly higher than the minimum levels
shown. Final audio outputwill often be

over 8 watts.
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TABLE 2.
TYPICAL RECEIVER AUDIO READINGS

METERING POINT

| TYPICAL READING*

Base of preamplifier Q341 100 mV
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 mV
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 3 V (each)
Base of output amplifiers Q345, Q346 (WHT-BLU and WHT- 0.55 V (each)
BRN connections)

Collector of output amplifiers Q345, Q346 10 V (each)
Across speaker or secondary of T351 5,0V

Volume control setting @ maximum.

*Signal injection 0.4 V @ 1000 Hz at input to audio board.

Receiver in full squelch and 1000 microvolts unmodulated signal,

TABLE 3.
TYPICAL CARRIER SQUELCH CIRCUIT READINGS

METERING POINT

TYPICAL READING

Input to audio board (GRN-RED lead from 455 kHz i~f board)

0.5to 1l V ac

Base of limiter Q347

0.35to 0,70 V ac

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

Base of noise detector Q349

0.7V USQ --1.3V FSQ

Collector of noise detector (Q349)

10,5V USQ -- 4.8 V FSQ

Base of switch Q350

10.5V USQ -~ 4.9 V FSQ

Emitter of switch Q350

7.9 VUSQ -- 5,6 V FSQ

UsQ =
FSQ =

Receiver Unsquelched.
Receiver Fully Squelched.

(g) Squelch Circuit Checks

Ifa "Private-Line''tone-coded squelch
model is being checked, set the PL switchto OFF,
(Additional checks for "Private-Line' tone-coded

squelch models are given under "PRIVATE-
LINE" MAINTENANCE.,)
On all sets, turn the SQUELCH

control fully clockwise to completely squelch the

receliver, With no rf signal input, make the
measurements as listed in Table 3. to determine
whether or not the stages are operating properly
and to isolate any malfunction in the circuit., If
the receiver does not have sufficient noise to ob-
tain the first reading, it may be necessary to
connect the antenna to the receiver, Make the ac
voltage measurements with a Motorola Solid-State
AC Voltmeter, and dc voltage

measurements with a Motorola Solid-State DC

or equivalent,

Multimeter or equivalent.




4. TURN RA|

4 SET "PL"

DIO ON.

SWITCH OFF,

5. TURN SQUELCH CONTROL FULLY
COUNTERCLOCKWISE .

2.SET VOLUME CONTROL TO MID-RANGE .
3. CONNECT PORTABLE TEST SET.

NO OR LOW NOISE LEVEL NOISE
CHECK RECEIVER | LOW A+ CHECRKC:6 TURN SQUELCH CONTROL
At Sou FULLY CLOCKWISE
oK NO NOlSEl lNOISE
CHECK SPEAKER CHECK NOISE oK CHECK RECEIVER CHECK AUDIO AND
SQUELCH SENSITIVITY QUIETING SQUELCH CIRCUIT
lox L oK g POOR

CHECK RECEIVER oy ® o CHECK RECEIVER

ALIGNMENT CHECK RECEIVER oK CHECK DISCRIMINATOR oK CHECK "PL" SQUELCH oK STET Pg ALIGNMENT AND
BANDWIDTH BALANCE SENSITIVITY SWITCH ON TEST SET READINGS

oK R
on POOR lPoon l"°° lNOISE lP°°R

CHECK AUDIO 8 CHECK RECEIVER {. CHECK DISCRIMINATOR CHECK "PL" CHECK SQUELCH ISOLATE DEFECTIVE
SQUELCH STAGES FREQUENCY CIRCUIT. DECODER SWITCH ON AUDIO STAGE, MAKE STAGE
. BOARD GAIN MEASUREMENTS

UNABLE TO 2, CHECK 455KHz
oK ADJUST FILTER.
oK AIR CHECK
RECE(VER OK UNIT CHECK CHANNEL
WITH BASE ELEMENTS
POOR OR DISTORTED AUDIO
DEPS #93-A

CHECK: (1) DEADSPOT (CHANGE LOCATION)
(2)RECEIVER / TRANSMITTER FREQUENCY
(3)SPEAKER
(4)TRANSMITTER DEVIATION
(SIRECEIVER ANTENNA SYSTEM

RECEIVER TROUBLESHOOTING CHART

(6) Receiver Balance
Check receiver balance. Shift the signal
generator frequency above and below the carrier
frequency while monitoring the portable test set
meter on position 4. The meter should swing
equal distances above and below the zero center
reading for equal shifts in frequency.

Receiver Audio

(7)

Check the receiver audio section, 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 (5 volts ac across the
speaker),

Individual stages can be checked by
injecting an audio signal and measuring signal
voltages at each stage, Setthe receiver VOLUME
control to maximum and the SQUELCH control

fully counterclockwise (unsquelched), On

"Private-Line' tone-coded squelch models, also
set the PL switch to OFF, Inject a 1000 Hz tone
at 0.4 volt rms into the audio board (input from
discriminator), The Motorola TEK-1A Transis-
torized Tone Generator is ideal for generating
this tone.

b. Removal of Circuit Boards

Complete removal of the printed circuit
boards for access to components is not always
For instance, the audio boardinthe re-
ceiver may be partially disconnected and folded out.

necessary.

Figures 4 through 7 give procedures for
access to components on the
boards. Observe standard
such as tagging of leads and identification of con-

receiver circuit
servicing practices

necting points,
and circuit board details for lead

Refer to the schematic diagram
identification
For access to all receiver circuit
boards mounted on the top side of the radio set,

and routing,

remove the receiver cover shield. Six

mount this shield.

SCrews
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3. UNSOLDER FILTER LEADS. . 4. REMOVE 2 MOUNTING
SCREWS AND FOLD

‘ OUT BOARD.

AEPS-1173-0

1. UNSOLDER 4 GROUND LEADS. 2. UNSOLDER COAX LEAD.

Figure 4.
Access to 11,7 MHz IF & 2nd Oscillator Board

' 4. REMOVE MOUNTING SCREWS 3. UNSOLDER GROUND LEADS.
AND FOLD OUT MULTIPLIER
BOARD.

AEPS-1181-A

. AX LE .
a. UNSOLDER GROUND LEADS. 2 UNSOLDER CO LEAD

- b. UNSOLDER 5 LEADS.
REMOVE MOUNTING SCREW 1. REMOVE CHANNEL ELEMENT(S)

AND PULL OUT BOARD. FROM OPPOSITE SIDE OF BOARD.

Figure 5.
Access to Multiplier and Regulator Boards




1. UNSOLDER GROUND LEADS.

4. UNSOLDER 3 LEADS. # 3. UNSOLDER 2. UNSOLDER

2 LEADS. 3 LEADS.
; A /A

AEPS-1182-0
5. REMOVE 2 MOUNTING SCREWS
AND FOLD OUT BOARD.

Figure 6,
Access to 455 kHz IF Circuit Board

REMOVE 6 MOUNTING
SCREWS AND FOLD

OUT BOTH .
BOARDS TOGETHER. ;

USE CARE WHEN
FOLDING OUT BOARDS R
TO INSURE THAT
INTERCONNECTING
LEADS ARE NOT BROKEN.

Figure 7.
Access to Audio & Squelch and "Private-Line' Decoder Circuit Board




1. INTRODUCTION

The Consolette base station chassis is the
basic framework for mounting of the power supply,
the "PL' tone generator, the transmitter channel
element board and the control panel. This chassis
assembly provides the swivel brackets for mounting
the receiver and transmitter as well as mounting
provisions for miscellaneous power supply com-
ponents, control panel components and terminal
boards for intercabling purposes. This section of
the manual describes the power supply, "PL' tone
generator and the control panel. (Operationofthe
transmitter channel element circuitryis described
in the TRANSMITTER section of this manual; see
Figure 2 for location of the channel element board. )

2. POWER SUPPLY
a. Description

The power supply provides all voltages required
for the operation of the base station. In addition,

CHASSIS ASSEMBLY

MODEL TLN8676A

it contains the majority of the base station inter-
cabling,

The power supply is completely solid-state
and provides extreme reliability and stability. It
provides B+, B++, -24.5, +13,8 (A++) and +13.2
(A+) volts dc for operation of the transmitter,
receiver, control circuitry, and accessories. The
power supply also provides 12,6 volts ac for the
transmitter filaments.

b. Circuit Theory

(1) General

Power transformer T201 is the source
for all voltages developed in the power supply.
Secondarywinding A is the source for the transmit-
ter B+ and B++ voltages, respectively. The B+
and B++ outputs differ in the high- and low-power
models (30~ and 15-watt models, respectively) and
are derived from different secondary winding A
taps. These tap connections are made at the factory
and are shown in the following table.

. . B+ Voltage B++ Voltage Power Amplifi
Applicat er Amplifier
pplication Tap On Secondary A l Output Voltage Output Voltage | Filter Input Power
15 Watt 5, 8 and 9 (Standby) 255 510 60 W
Stations 4, 7and 9 (Transmit) 260 400
30 Watt 5, 8 and 9 (Standby) 255 510 120 W
Stations 3, 6 and 9 (Transmit) 260 630

capacitor C208,

Zener diode CR213 establishesa

When 117 Vac is applied to the primary
of T201, the voltage from secondary winding Cis
applied to two independent full-wave rectifiers
combined in a bridge configuration. One rectifier
consisting of CR209 and CR211, supplies-35Vdc
to series regulator Q201 after being filtered by

MOTOROLA INC.

reference voltage at the base of Q201, the -24 volt
regulator. An increase or decrease in line voltage
causes a corresponding increase or decrease in
the voltage drop across the collector-emitter
junction of transistor Q201. This action maintains
the output voltage ata constantlevel. Theregulated
output voltage is taken at the emitter of Q201 and
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applied to a divider network consisting of R220,
R221 and R222, Three negative voltages are sup-
plied in this power supply, however, only the -17
and -6V dc outputs are used. The -24 Vdc output
is not used in this application.

The second rectifier, consisting of CR210
and CR212 supplies +35 Vdc which is filtered by
CZ209A and applied to series regulators Q202,
Q203 and Q204. Transistor Q205 provides regula-
tion of both A++ and A+ output voltages as follows:

If the line voltage increases, the dc output
voltage of the power supply The
increase inoutput voltage increases the bias voltage
on Q205 which causes the current through the

increases,

transistor toincrease. The increase in conduction
ofQ205decreases the bias to Q204 whichdecreases
its emitter current and subsequently the base
current of Q203, Less base currentinQ203 causes
an increase in the collector-to-emitter voltage
across Q203 and Q202 which decreases the output
voltages proportionately. A decrease in line
voltage will have the opposite effect. Diode CR214
provides compensation for any change in the base-
to-emitter voltage of transistor Q205 with
temperature.

(3) Filament Voltages
Filament voltage of 12.6 V ac is supplied
to the transmitter from winding B of T201., One
side of the winding is grounded on the transmitter
chassis.

(4) High Voltage Supply

When 117 V ac is applied to T201, the
output of secondary winding A is applied to the
bridge rectifier consisting of CR20l, CR202,
CR203, CR204, CR205, CR206, CR207and CR208,
The output voltage depends on the taps selectedas
shown on the application table in preceding para-
graph (1), Tap selection is accomplished when
the transmit/receive relay is energized, This
action raises the B+ and B++ voltages to their
normal values for transmitter operation, B++ is
taken at the output of the bridge rectifier and
applied to the top stack (LL.201, C201 and C204) of
the pi filter, B+istakenatthe center tap of T201
through relay K201 and applied to the bottom stack
of the pi filter (L.202, C202A, C202B and C203).
The B++ is applied to the power amplifier plate
and the B+ is applied to the power amplifier tube
screen and driver plates,

c. Troubleshooting

Use standard troubleshooting techniques to
isolate a power supply malfunction to a particular
stage. When an inoperative stage has beenlocated,
compare the voltage readings to those shown on the
power supply schematic diagram and in the trouble -
shooting chart to determine the faulty component.
Refer to Figures 1, 2 and 3 for componentlocation,

The Motorola Transistorized DC Multimeter
and the Motorola T1014B Precision Oscilloscope are
recommended for troubleshooting this equipment.

TROUBLESHOOTING CHART

SYMPTOM PROCEDURE
No output from power supply Check F201

Check F202 (15 W models only)
Check F201

No Bt Check CR201 and CR208
If B++ is low, check dc resistance of 1.201
Check F202 (Except 15 W models)

No B+ Check CR201 and CR208

If B+ is low,

check dc resistance of 1.202

No -17 or -6 V outputs

Check Q201 emitter, base and collector voltages
Check 203
Check CR209 and CR211

-24 V line is less than -22 V or
greater than -27V

Check collector-to-emitter voltage of Q201
Check CR209 and CR211
Check CR213 anode and cathode voltage

1A+ or A++ low or high

Readjust R231

Check Q205 collector voltage

Check 202, Q203 and Q204 voltages
Check for external short circuit

No 13.8 V output (A++)

Check F204

Check CR210 and CR212

Check Q203, Q204 and Q205 voltages
Check for external short circuit

No 13.2 V output (A+)

LS Sl IS ORI SR NS UV SR EESIE SR INUCI SR NUURN (SR Y SOR OO SRS

Check F204

Check voltages on Q202 emitter, base and collector
Check A++ 13.8 V output

Check for cxternal short circuit




3. "PRIVATE-LINE” TONE GENERATOR

a. Description

The "PL'" tone generator consists of a tran-
sistorized two-stage oscillator and "reverse-burst'
switching circuitry. The frequency determining
element of the oscillator is a Motorola '"Vibra-
sender' resonant reed (an electro-mechanical
equivalent of a parallel-tuned high-Q tank circuit).
The oscillator operates continuously when the
radio set is turned on. It islocated onthe bottom
side of the chassis as shown in Figure 3.

b. Circuit Theory

The oscillator circuit is made up of Q704,
Q705, the "Vibrasender' resonant reed and the
bias circuitry. The tone output is taken from
the collector of Q705 or from resistor R724 in
the emitter circuit of Q705. The selection of
these two paths is determined by diodes CR710and
CR711. When the transmitter is keyed, the push-
to-talk lead is connected to ground. The diode
bridge (comprised of CR701, CR702, CR703 and
CR704) causes Q701 to turnon. When this happens,
CR710 becomes reverse biased and CR709 is
forward biased through R728, R730and R731. The
tone oscillator output is now taken from R724.
When the push-to-talk button is released, Q701 is
turned off and CR710 is now forward biased
through R725, and R729. Diode CR709 becomes
reverse biased and the tone outputis now taken from
the collector of Q705. The 180° phase shift between
the two tone paths gives a 'reverse-burst' of
tone justafter the push-to-talk button is released.
This tone prevents "squelch tail' from occurringin
the receiver by quickly damping the "Vibrasponder"
resonant reed., Even though the push-to-talk button
is released, the transmitter remains for
approximately 150 milliseconds so thatthe ""reverse-
burst' of tone may be transmitted. This delay is
accomplished by Q702 and Q703 which comprise
the ''reverse-burst' switching circuitry. Whenthe
transmitter is keyed, Q701 and Q703 are im-
mediately turned on. Q703 supplies current to the
transmit-receive relay which turns on the power
supply. When the push-to-talk button is released,
Q2701 and Q702 are turned off but Q702 turns on
again after capacitor C701 is discahrged through
R704 and R705. It should be noted that during the
discharge time (approximately 150 milliseconds)
Q702is offand Q703 is on. Finally, as Q702 is turned
on, Q703 is turned off. This action removes the
voltage from the relay which turns off the power
supply and the transmitter.

llonll

4. CONTROL PANEL

a. Description

The control panel provides all controls
required for operation of local and extended local
control base stations,

A basic panel consists of the following controls:

Volume Control/On-Off Switch

Squelch Control

Power On-Off Indicator

Transmit Indicator

Frequency Select Switch (Multiple-Frequency
Models Only)

"Private-Line'" Disable Switch ("'Private-
Line™ Models Only)

A number of optional '"add-to'" items are
available for these control units. Refer to the
DESCRIPTION section of this manual for a listing
of these items,

b. Circuit Theory

(1) Power On-Off
When switch 5503 (part of the volume
control) is turned on, 117 volts ac is applied to the
power supply. At the same time, the power on
indicator lights.

The receiver is placed in operation imme -
diately upon application of primary voltage to the
power supply. The transmitter remains off until
the microphone push-to-talk switch is pressed.

These controls perform the functions
standard to communications receivers, that is,
controlling receiver volume and noise level.

(3) Push-To-Talk Operation
Whenthe P-T-T switchonthe microphone
is pressed, a ground is applied to the transmit/

receive relay K201. This action causes K201 to
energize to the transmit condition.

(4) Transmitter Turn-Off

When the microphone P-T-T switch is
released, the ground is removed from transmit/
receive relay K201, therelayde-energizes andall

6-3




BASIC JUMPER CONNECTIONS FOR FOUR-FREQUENCY RADIO SETS

RCVR CHAN XMTR CHAN
NO. OF FREQS. JUMPERS JUMPERS ELEMENT ELEMENT
LOCATION LOCATION

XMIT RCV R1 R2 R3 R4 T1 T2 T3 T4 1 2 3 4 1 2 3 4

1 4 (O — (= =1 o—0—0—@ || X X X X X

2 4 (= == —C— =T o—o—@—@ || X X X XX X

3 4 [l Sp— g S—— ——s O— 0 —@—@ X X X X X X X

4 4 C— =O— —C——C) O ———C——O X X X XX X X X

1 3 ————— —o—0—90 (| X X X X

2 3 Oo— (O ——@ O—@—@—@ || X X X X X

3 3 O— —0——@—@ ——"r——@—@ |[X X X X X X

4 3 O—————9 = oA == —J || X X X X X X X

1 2 ——0—@ *—0—0—0 || X X X

2 2 o0— - ——@ Oo——9——0—@ || X X X X

3 2 O——0—0 || —C——9—e || X X X X X

4 2 O ———@—@ COr— —O— =0 ——) || X X X X X X

1 1 *—o—0—o * —0—0—0 || X X

2 1 .——.—.:L_ ——0—0—9 (| X X X

3 1 o —0—0—90 || - ——"——e—0 | X X X X

4 1 o —0—0—0 (= =) |} X X X X X

NOTES:

1. R1, R2, R3, R4, T1,
POINTS.
2.,

T2, T3 AND T4 ARE THE LOCATIONS OF JUMPER

WHEN CHANGING CHANNEL ELEMENT COMPLEMENT, JUMPERS MUST

BE ADDED OR REMOVED FROM FREQUENCY SELECTOR SWITCH, THE
DASHED LINES IN THE PRECEDING TABLE INDICATE REMOVED JUMPERS,
AND THE SOLID LINES INDICATE JUMPERS THAT MUST BE PRESENT FOR
THE SPECIFIC CHANNEL ELEMENT COMPLEMENTS,

circuits revert to their

standby condition

(6)

{on

"Private-Line'"models, the transmit/receive relay
is controlled by transistor Q703 of the "Private-

Line" tone generator).

'"Private-I.ine' Disable Switch

switch

EPD-19521-A

(Multiple -Frequency Models)

NOTE

FCC approval must be obtained before
adding or changing frequencies.

This is provided to disable the
receiver '""Private-Line' squelch circuit. In the
"PL" OFF position, all on-frequency signals will
be heard. When placed in the "PL'" ON position,
only signals coded with the proper tone will be
heard.

Transistor Q501 is normally conducting
with forward bias provided by a positive voltage
applied through R501 and R502, When the manual
switch placed in the "PL" OFF position, a
ground is applied to the base of Q501, cutting it
off. Its collector becomes an open circuit which
de-activates the '"Private-ILine' squelch circuit
and allows all on-frequency signals to be heard.

is

-4

Radio sets having less than four transmit-
ting and/or receiving frequencies are possible by
using less than the full complement of channel
elements. For example, a radio set may havetwo
transmitting frequencies and four receiving fre-
On such radio sets,
jumpers are added at appropriate points on the
FREQUENCY SELECTOR switch to permit alter-
nate frequency operation on the positions without
channel elements, FPor example, a C2-R4 radio
set can be jumpered so that one of the two available
transmitting frequencies can be transmitted in each
position of the F1-F2-F3-F4 frequency selector
switch.

quencies (C2-R4) operation),

The basic jumper connections for each

type of operation’are listed in the accompanying




table,
possible for each type of operation by changing the
positions of the channel elements and changing the
jumper connections. As an example, the basic
Jjumper connections for C1-R4 operation provide
transmissionof the Cl frequencyinall four positions
of the frequency selector switch. If another form
of C1-R4 operation is desired, such as transmit
and receive onthe F2 and F4 positions and receive
only on the F1 and F3 positions, the basic jumper
connections cannot be used., Proper jumper con-
nections and location of channel elements for this
and all types of operation can be calculated from
the following procedures and typical examples,

However, a large number of variationsare

To receive the same frequency on more
than one position of the frequency selector switch,
jumper the corresponding switch terminals to-
gether.

EXAMPLE 1
Condition Desired:

452, 750 MHz on F1 and F4 positions
452.800 MHz on F2 position
452,850 MHz on F3 position

Procedure:

Jumper point R1 (refer to the switch
detail S501A & S501B shown on the power supply
schematic diagram part of the overall base station
schematic diagram) to point R4 on the switch,
Plug the 452,750 MHz channel element into the
receiver Fl position. No channel element is used
in the receiver F4 position, Plug the 452, 800 and
452, 850 channel elements in the F2 and F3 posi-
tions respectively,

EXAMPLE 2

Consition Desired:

452, 750 MHz on F1 and F3
452,850 MHz on F2 and F4

Procedure:

Jumper point R1 to R3 and plug the
452,750 MHz channel element into the receiver F1l
position and none into the F3 position. Jumper
point RZ to R4 and plug the 452.850 MHz channel
element into the receiver F2 position and none into
the F4 position,

To transmit the same frequency on more
than one position of the frequency selector switch,

jumper the corresponding switchterminals together.

EXAMPLE 3
Condition Desired:

452,750 MHz on F1
452,800 MHz on F2 and F4
452,850 MHz on F3

Procedure:

Jumper point T2 to T4 on the switch. Plug
the 452. 800 MHz channel element into the trans-
mitter F2 position. No channel element is used in
the transmitter F4 position. The transmitter F1
and F3 channel elements are installed in the nor-
mal manner.

5. SERVICE AIDS
a. General

Complete removal of the printed circuit boards
for access to the components is not always neces-
sary. In most cases, the board canbe foldedaway
from the chassis to expose the components.

The following figures and paragraphs give
procedures for removing the circuit boards and
transistors. If it is necessary to disconnect leads
from the circuit board, observe standard servicing
procedures such as tagging leads and identifying
connecting points.

NOTE
The letters and numbers that appear in
the boxes near the photographs indicate
corresponding steps inthe following para-
graphs. Example: I 5. d. lin Figure 2
indicates the locationofitems discussed
in sub-paragraph "5, d.'.

b. Power Supply Circuit Board

For access to the components on this board,
remove the four mounting screws shown in Figure
3. Fold the board out of the radio set chassis.

c. "Private-Line'" Tone Generator Board

Remove the five mounting screws shown in
Figure 3 and lift the circuit board out of the radio
set chassis.

d. Transistor Removal

The transistors mounted on the chassis are
removed by removing the two mounting screws on
the transistor., When removing transistors Q202



and Q203 pull the transistors out of their sockets.
When removing transistor Q201, unsolder its leads
from terminal board TB9. Refer to Figure 2 for
transistor location and to Terminal Board Loca-
tion and Pin Assignment Detail EPD-18625 in the
cabling and functional diagrams section of this
manual for location of terminal boards.

e, Transmitter Channel Element and Board
Removal

(1) Remove the channel element board by un-
screwing the four screws and lifting the board
away from the chassis. See Figure 4 for details.

(2) To remove the transmitter channel
elements only, loosen the quarter-turn retaining

C203 CZ}O‘)

stud securing the mounting bracket and lift out the
entire assembly.
element.

Pull out the desired channel
See Figure 4 for the location of the re-
taining stud.

f. Fuses

(1) Fuses F201 and F202 are accessible from
the rear ofthe base stationchassis., See the control
line connectiondiagraminthe INSTALLATION &
OPERATION sectionof the manual for fuse location.

(2) Fuses F203and F204 are installed inclips
on the radio set chassis. Loosen two screws se-
curing the receiver to the swivelbracketand rotate
the receiver away for fuse accessibility. See

Figure 2 for fuse locations,

R502 R501 Q501

BOARD

ALERT-TONE

R2

R506
5503

R504 R503 LS501

Figure 1.

Miscellaneous Components
Location Detail
(Top View of Chassis with Front Panel
Folded Out)
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Figure 2.
Miscellaneous Components Location Detail

(Top View of Chassis with Receiver Tilted Up)

vu
METER
BOARD
3 : —y ; ' LOCATION
R214 (15 WATT 3 i 1 d :
MODELS ONLY] p: ) _ Q201
R209 . ) 3 5 " ’ &y EN
. e ¢ —_—
K201
.
(COVER ON)

‘ C206 R215

Figure 3.
Miscellaneous Components Location Detail
(Bottom View of Chassis, Cover Removed)




AEPD-18858-0

le. (2) I

Figure 4.
Transmitter Channel Element
Assembly Removal




TRANSMITTER PRE-ALIGNMENT NOTES

A. EXCERPTS FROM FCC REGULATIONS

FCC regulations state that:

1. Radio transmitters may be tuned or adjusted only by persons holding a 1lst or 2nd class commer-
cial radiotelephone operator's license or by personnel working under their immediate supervision.

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 the local conditions.

3. 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

1. Motorola Model S1056A-9A Portable Test Set with a Motorola Model TKN6025A Adapter Cable
(available on separate order). A 0-50 microampere meter with 20,000 ohms equivalent series
resistance may be used if a test set is not available.

2. Motorola Model TLN6845A Tuning Tool Kit.

3. Bird Model 43 "Thruline'" RF Wattmeter and Motorola Model T1013A RF Load Resistor or equiva-
lent.

4. Field strength meter.

5. Motorola Model S1075B Digital Frequency Meter.

C. HOW TO SET UP THE $1056-9A PORTABLE TEST SET

fa—n

Set function selector switch to XMTR position.

2. Place the oscillator and meter reversing switch in the OFF position.

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

D. HOW TO KEY THE TRANSMITTER

Key the transmitter with the XMTR ON switch on the test set or with a microphone plugged into
the test set., The transmitter may also be keyed by shorting the KEY contact to ground.

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

E. FREQUENCY CALCULATIONS

crystal frequencyin MHz o __, fo = _f_c
36

F. “'IDC”’ CONTROL SETTING

(Transmitter Deviation)

carrier frequency in MHz

Refer to the IDC Adjustment Procedure in the accompanying manual for setting of the IDC control.
G. PRELIMINARY ADJUSTMENTS

1. Connect the rf wattm]éter in series with the dummy load to the antenna receptacle.
2. Turn the equipment on and allow at least one minute for warm-up.

H. TRANSMITTER ADJUSTMENT (Cont’d)

STEP

TEST SET
SWITCH
POSITION

ADJUSTMENT STAGE AND TUNING PROCEDURE

12

PA LOADING ——— FINALIZING ADJUSTMENTS: Use blade end of tuning tool A,
R156 Carefully repeak all adjustments, steps 3-11, Calculate the
POWER SWITCH dc power input as follows: Pin =Ip x Ep, Ip is PA position
S300 reading (0-50 uA scale) times 10, 000. Ep is position 9 read-
ing (0-1000 Vdc scale) on the test set. The final plate power
input is controlled by the PA LOADING rheostat,

If Pin exceeds 60 watts in the 15-watt model, reduce I
by adjusting PA LOADING rheostat. Repeak Z105A P
and Z105B after the PA LOADING adjustment.

DO NOT ADJUST PA LOADING RHEOSTAT FOR MORE
THAN 60 WATTS INPUT TO FINAL,

13

POWER SWITCH -———
S300

Set POWER switch for desired output level as shown:

POSITION WATTS
1 15
2 5
3 1.5
4 0.5
5 0.15

14

PA LOADING -——— Trim adjust the power output in the desired output range with
R156 PA LOADING control (R156) to the desired output level,

H. TRANSMITTER ADJUSTMENT
TEST SET
STEP | ADJUSTMENT SWITCH STAGE AND TUNING PROCEDURE
POSITION
1 PA LOADING R156 -—- Set PA LOADING to minimum position. (Fully counter-
POWER SWITCH clockwise). Set POWER switch to position 1.
S300

2 ---- None OSCILILATOR: FCC regulations require a periodic irequency
check. If the check is due at this time, follow the OSCILLA-
TOR FREQUENCY ADJUSTMENT procedure on this sheet;
OTHERWISE NO ADJUSTMENT SHOULD BE MADE,

3 T101 -—- Use hex end of tuning tool A. Set slugs to extreme counter-

T102 clockwise position. (Top of slug just visible above coil
T103 form.) Turn slugs in T101 and T102 clockwise about five
turns. Turn slug in T103 about thirteem turns.

4 T101 1 MODUIATOR 1ST DOUBLER COLLECTOR: Use hex end of

T102 tuning tool A. Tune T101 and T102 carefully for peak read-
T103 ing on meter. Tune T103 for peak meter reading.

5 L1101 2 1ST TRIPLER GRID: Use hex end of tuning tool A. Tune
L1101 for peak meter reading. There may be two positions
which give peak reading. Use the one that gives the highest
reading on meter position 2.

6 Cl125 3 1ST TRIPLER PLATE-2ND DOUBLER GRID: Use the blade

cl1z7 end of tuning tool A, Tune C125, then C127 for a peak meter
reading. Repeat. (With no signal at the grid of the stage
being metered, the meter will read fixed bias.)

7 C132 4 2ND DOUBLER PLATE-2ND TRIPLER GRID: Use blade end

Cl34 of tuning tool C. Tune C132, then C134 for a peak meter
reading. Repeat. (With no signal at the grid of the stage
being metered, the meter will read fixed bias.)

8 C139 5 2ND TRIPLER PLATE-I. P. A. GRID: Use blade end of

Cl41 tuning tool C. Tune C139, then C141 for a peak meter read-
ing. Repeat. (With no signal at the grid of the stage being
metered, the meter will read fixed bias,)

9 Cl44 6 I. P. A, PLATE-COUPLING LINK-FIINAL GRID: Use blade

C147 end of tuning tool C. Tune C144, then {C147, then C149 for
C149 a peak meter reading. Repeat. (With mo signal at the grid
of the stage being metered, the meter will read fixed bias.)

10 PA TUNING - PA PLATE: Use blade end of tuning towl A, Adjust PA

C166 TUNING for peak rf output. Loosen transmitter hold-down
bolts and lift transmitter for access to capacitor C166.
The final power amplifier plate tank capacitor (C166) must
be retuned after the transmitter has been keyed for at le%st
two minutes. The capacitor is tuned for peak power output,
and then detuned 1 watt by turning the capacitor shaft clock-
wise, i.e., in toward the final tube. Use rf wattmeter or
field strength meter. If a field strengtl meter is used, it
should be detuned 2% of at least a three quarter scale read-
ing on the field strength meter by the same method.

11 FILTER TUN- _———

ING 72105

HARMONIC FILTER: Use slotted end of tuning tool B. Tune
FILTER TUNING adjustments Z105A amd Z 105B for maximum
power output. Repeat PA TUNING and repeat tuning Z105A
and Z105B.

2ND
TRIPLER

GRID

Cl34

2ND 1sT
DOUBLER DOUBLER
PLATE COLLECTOR
C132 T103

MODULATOR
T101 Tio02

PA
TUNING
Cl66

2ND TRIPLER

PLATE C139 FILTER

TUNING

I.P.A. GRID Z105A &
Cl4l Z105B

PLATE-COUPLING

LINK Cl47 1ST TRIPLER PLATE

Cl125

I.P. A, PLATE

Cl44 2ND DOUBLER GRID

cla7

PA
LOADING
R156

FINAL GRID
C149

AEPD-18560-A

IDC
Llol R128
1ST TRIPLER

GRID

KEY CONTACT

ALIGNMENT CONTINUED ON REVERSE SIDE

Variable Power Transmitter
Alignment Procedure
Motorola No. EPS-1380-C
6/12/70-UP
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I. FINAL METER READINGS NOTE
The best accuracy in setting frequency is obtained with the channel ele-

ment temperature near 25°C. In any case, the frequency should not be

1. Each time a transmitter is aligned or tested, final meter readings should be made and entered in adjusted if the temperature of the channel element is not between +10°C
a logbook. ) ) (50°F) and +40°C (104°F).
2, All readings given inthe table below are minimum except PAwhich is maximum. DO NOT exceed
the value given for .the PA cu?rent. This is the rna.).(imum plate curxjent to which the unit can b.e The channel element temperature can be measured with a surface-type thermometer. A sufficient
TUNING TOOLS sa'febr tuned. Multiply the microampere scale reading by 10 to obtain actual PA plate current in time must be allowed for the temperature to stabilize. Stabilization (as indicated by the thermometer
milliamperes. . ) reading remaining constant) will usually take place in 15-30 minutes or less. The temperature to use
A 3. Readings 1 through 6 are purely relative and do not give actual current or voltage measurement. with the Oscillator Temperature Correction Curve will be the channel element temperature plus 1°C
66B883256C01 Readings 7 and 9 are typical values, (or 2°F).
_ T~ 4 Meter readings are obtained with 117 V ac input at the transformer primary.
_—m—__ = 3] = 2. ADJUSTMENT PROCEDURE
Ist Zn'd a. Connect the heterodyne OUTPUT to the INPUT of the S1075B Digital Frequency Meter,
Ist Trip-| 2nd Trip- PA PA Power Pov.ver b. Set the heterodyne selector switch to the 405-475 MHz position.
CIRCUIT Doubler 1e1" Dou.bler le.r I. P: A, PA Plate | Plate Out_put Sw1'tc‘h c. Set the Frequency Meter selector switch to either the 100 Hz or the 10 Hz position, With 10 Hz
66883254”@ METERED |Collector| Grid | Grid Grid | Grid | Grid |Current |Voltage | (Watts) Position resolution, the first digit of the frequency readout will not appear on the display.
¥ N TEST SET d. Attach the antenna of the frequency meter to the appropriate 405-470 MHz input on the heterodyne
< J<ﬁ = =T ] SWITCH 1 2 3 4 5 6 - 9 unit, depending on the rf output of the transmitter under test.
POSITION* e. Read the frequency indication displayed on the digital readout.
f.  Adjust the channel element frequency warp adjustment until the digital meter reads the proper
13 460 15 1 frequency as determined in the preceding explanation of temperature compensation.
c 10 230 5 2
rmapv | 5 | 15| 10 || s e[ 7 [0 [ : BT T S s T o Tve, v o s eov o o e gor
—_— —F = =] T "5 s TTOOHZ
| = 5 120 o5 7 ] EEENEEEENEESREN
. 2 100 fo.15 5 s CHANNEL ELEMENT ; T600HZ
DIAGRAM NO. BEPD-43524-0 ‘ \\\ OSCILLATOR TEMPERATURE +500HZ
. i s +.0 F S - CORRECTION CURVE ; 1.0
*PO position reads same as position 1; do not use for power output. . 9 .
€ M~ N ‘\
VARIABLE ITTER ~ | ] N 1 300HZ
POWER E;gigsi\)dowxv J. OSCILLATOR FREQUENCY ADJUSTMENT Q5 : D bt ™. AN os
SWITCH - = NN
5300 BOLTS s <N +200HZ
e NN
, 1. TEMPERATURE COMPENSATION =S Y +100HZ
"‘. it R ‘ ‘ 1 S - = —.\_\:\
' i The channel element oscillator for split-channel transmitters is pre -adjusted at the factory to i ° - N om T OHZ
operate within £0.0002% of the assigned channel frequency from -30°C (-22°F) to +60°C (140°F), The : A N~ T 1 4io0H2
reference point is 25°C (77°F) at which the transmitter oscillator frequency is set exactly on the ’ Q‘SE T B
assigned channel frequency. AT TEMPERATURES OTHER THAN 25°C THE OSCIL.LATOR WILL NOT tt\\ ] +200HZ
WARP OPERATE EXACTLY ON THE ASSIGNED FREQUENCY. The Channel Element Oscillator Temperature ; et NN \\\ -l 1. 03
ADJUST Correction Curve gives the frequency offset required for a given channel element at a given temperature, : - N D ™ - 1:300HZ
1 N \‘\n
. : : EXAMPLE NS 1400HZ
For example, if the temperature of the channel element is +40°C, an oscillator with a C channel b
: c1s -1.0f € -10 '
elemen.t shoulcl be \.Narped down 0, 6 parts per million (ppm) or 280 Hz fro?‘n the assmfgned center fre- . | GIVEN: AN OSCILLATOR WITH < \\ 4 500HZ
quency; at +10°C, it should be warped up 0.3 ppm or 140 Hz from the assigned frequency. The letter L " _n N '3 -
of the channel element is stamped on the edge of the housing. The amount of correction required at CURVE "¢ \\ +600HZ
a given temperature is expressed both in ppm and in Hz (at 460 MHz) on the correction curve. This i Nl
correction in Hz can be used for any carrier frequency in the 450-470 MHz range. .A correction of "5:CORHEC770N" THE OSCILLATOR SHALL BE WARPED *® T700HZ
280 Hz is expressed in megahertz as 280 x 0,000001 = 0,000280 MHz., Thus, if the curve ; b 0.6 PPM LOW AT +40°C., AND
shows that the oscillator should be warped down 0.6 ppm and the assigned frequency is 465, 025 MHz ‘ i o
4 . ! L .3 P ;
the oscillator should operate at 465, 02500 MHz less 0. 000279 MHz or 465. 02472 MKz, THE OS- e ,0-? . .P,M, {”.GI..’ .A.T. +{‘,. .c. .
CILLATOR MUST BE SET ON THE FREQUENCY SPECIFIED BY THE CORRECTION CURVE FOR A 0% 5°c f0°c 15°C 20°C 25°C 30°C 35°C 40°C 45°C 50°C
GIVEN TEMPERATURE TO BE WITHIN FCC FREQUENCY SPECIFICATIONS OVER THE ENTIRE
AEPS-1381-A AEPS‘-1433"A
TEMPERATURE RANGE,

Oscillator Temperature Correction Curve
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TRANSMITTER PRE-ALIGNMENT NOTES

A. EXCERPTS FROM FCC REGULATIONS

FCC regulations state that:

1.

Radio transmitters may be tuned or adjusted only by persons holding a 1lst or 2nd class commer-
cial radiotelephone operator's license or by personnel working under 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

Motorola Model S1056A-9A Portable Test Set with a Motorola Model TKN6025A Adapter Cable
(available on separate 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 TLN6845A Tuning Tool Kit.

Bird Model 43 "Thruline' RF Wattmeter and Motorola Model T1013A RF Load Resistor or equiva-
lent.

Field strength meter.

C. HOW TO SET UP THE S1056-9A PORTABLE TEST SET

Set function selector 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 bat-
tery life. The plug on the cable acts as an on-off switch completing the battery circuit.

D. HOW TO KEY THE TRANSMITTER

Key the transmitter with the XMTR ON switch on the test set or with a microphone plugged into

the test set. The transmitter may also be keyed by shorting the KEY contact to ground.

CAUTION
Do not key the transmitter for more than a few seconds at a time un-
til it is properly tuned. Plate current is excessive in untuned stages
and may cause damage. Turn on the transmitter for brief periods
while reading the meter and making the adjustments.

E. FREQUENCY CALCULATIONS

. fc\ carrier frequency in MHz
crystal frequency in MHz_____..fO = ?6-)-

F. "IDC”’ CONTROL SETTING

(Transmitter Deviation)

Refer to the reverse side of the Transmitter Alignment Procedure for setting of the IDC control.

G. PRELIMINARY ADJUSTMENTS

Connect the rf wattmeter in series with the dummy load to the antenna receptacle.
Turn the equipment on and allow at least one minute for warm-up.

H. TRANSMITTER ADJUSTMENT

R156

TEST SET
STEP {ADJUSTMENT SWITCH STAGE AND TUNING PROCEDURE
POSITION
1 PA LLOADING --- Set the PA LOADING potentiometer to minimum position (fully
R156 counterlockwise).

2 -——- None OSCILLATOR: FCC regulations require a periodic frequency
check. If the check is due at this time, follow the OSCILLATOR
FREQUENCY ADJUSTMENT procedure on this sheet; OTHERWISE
NO ADJUSTMENT SHOULD BE MADE.

3 T101 -—— Use hex end of tuning tool A. Set slugs to extreme counterclock-

T162 wise position., (Top of slug just visible above coil form.) Turn
T103 slugs in T101 and T102 clockwise about five turns. Turn slug in
T103 about thirteen turns.
4 T101 1 MODULATOR 1ST DOUBLER COLLECTOR: Use hex end of tuning
T102 tool A, Tune T10l and T102 carefully for peak reading on meter.
T103 Tune T103 for peak meter reading.

5 Liol 2 1ST TRIPLER GRID: Use hex end of tuning tool A. Tune L.101 for
peak meter reading. There may be two positions which give peak
reading. Use the one that gives the highest reading on meter posi-
tion 2.

6 cl2s 3 1ST TRIPLER PLATE--2ND DOUBLER GRID: Use the blade end

cia7 of tuning tool A. Tune C125, then C127 for a peak meter reading.
Repeat. (With no signal at the grid of the stage being metered, the
meter will read fixed bias.)

7 Cl132 4 2ND DOUBLER PLATE--2ND TRIPLER GRID: Use blade end of

Cl134 tuning tool C. Tune C132, then C134 for a peak meter reading.
Repeat. (With no signal at the grid of the stage being metered, the
meter will read fixed bias.)

8 C139 5 2ND TRIPLER PLATE--I1.P.A. GRID: Use blade end of tuningtool

Cl41 C. Tune C139, then C141 for a peak meter reading. Repeat.
(With no signal at the grid of the stage being metered, the meter
will read fixed bias.)

9 Cl44 6 I.P.A. PLATE--COUPLING LINK--FINAL GRID: Use blade end

Cl147 of tuning tool C. Tune Cl44, then C147, then C149 for a peak
Cl49 meter reading. Repeat. (With no signal at the grid of the stage
being metered, the meter will read fixed bias.)
10 PA TUNING - PA PLATE: Use blade end o: tuning tool A. Adjust PA TUNING
Clée for peak rf output. The final power amplifier plate tank capacitor
(Cl66) must be retuned after the transmitter has been keyed for at
least two minutes. The capacitor is tuned for peak power output,
and then detuned 1 watt by turning the capacitor shaft clockwise,
i.e., in toward the final tube. Use rf wattmeter or field strength
meter. If a field strength meter is used, it should be detuned 2%
of at least a three-quarter scale reading on the field strength meter
by the same method.
11 FILTER TUN - HARMONIC FILTER: Use slotted end of tuning tool B. Tune
ING 2105 FILTER TUNING adjustments Z105A and Z105B for maximum pow-
er output. Repeat PA TUNING and repeat tuning Z105A and Z105B.
12 PA LOADING --- FINALIZING ADJUSTMENTS: Use blade end of tuning tool A. Care-

fully repeak all adjustments, steps 3-11. Calculate the dc power in-
put as follows: Pin = Iy x Ey. Iy is PA position reading (0-50 uA
scale) times 10, 000. Ep is position 9 reading (0-1000 V dc scale) on
the test set. The final plate power input is controlled by the PA
LOADING rehostat.

1f Pijp exceeds 120 watts in 30-watt models, reduce I, by adjusting
PA LOADING rheostat, Repeak Z105A and Z105B after the PA
LOADING adjustment.

DO NOT ADJUST PA LOADING RHEOSTAT FOR MORE THAN
120 WATTS INPUT TO FINAL (30-watt radios),

PA
TUNING
C166

2ND TRIPLER
PLATE C139

1. P.A. GRID
Cl41

PLATE-COUPLING
LINK Cl47

I.P. A, PLATE
Cl44

FINAL GRID
Cl149

Fl1 WARP

F2 WARP

F3 WARP "

F4 WARP

AEPD-1856i-4

2ND
TRIPLER
GRID
C134
2ND 18T
DOUBLER DOUBILER
MODULATOR PLATE COLLECTOR
T101l T102 C132 T103

FILTER
TUNING
Z105A &
Z2105B

1ST TRIPLER PLATE
Ciz25

2ND DOUBLER GRID
cl127

PA
LOADING
R156
IDC
L1o1 KEY CONTACT R128
1ST TRIPLER
GRID

AEPD-18848-0

XMTR CHANNEL
ELEMENT BOARD

1. FINAL METER READINGS

1. Each time a transmitter is aligned or tested, final meter readings should be made and entered in
a logbook.

2. All readings given in the table below are minimum except PA which is maximum, DO NOT exceed
the value given for the PA current. This is the maximum plate current to which the unit can be
safely tuned. Multiply the microampere scale reading by 10 to obtain actual PA plate current in
milliamperes.

3. Readings 1 through 6 are purely relative and do not give actual current or voltage measurement.

4. Meter readings are obtained with 117 V ac input at the transformer primary.

Ist 1st 2nd
2

CIRCUIT Doubler | Trip- Douﬁer Trip- |I.P.A. | PA PI;At Plf‘i Power

METERED |Collec- [ ler AR ler Grid [Gria | % | %F | Output

tor Grid Grid urren oltage

SWITCH

1 2 4
POSITION* 3 5 6 7 9
METER
15 1
READING 5 10 15 15 18 20 600 30 watts
*PO position reads same as position 1; do not use for power output.
TUNING TOOLS
A
66B83256C04
) B —
B
66883254C01
Es (E = = =) ]
C
66B83255C0O1
——FE——"29J R
DIAGRAM NO. BEPD-13524-0
J. OSCILLATOR FREQUENCY ADJUSTMENT
Setting the oscillator "on-frequency' is the only oscillator adjustment necessary. Do this as fol-
lows:

1. Allow the channel element temperature to stabilize at 25°C (77°F).

2. Use the Motorola Model S1075B Frequency Meter as a frequency standard. Set up the equipment
for frequency measurement as described in the test equipment manual.

3. Key the transmitter with no modulation. Disconnect the microphone and key the transmitter with
the portable test set or the KEY contact. On "Private-Line' tone-coded squelch models, disable
the "Private-Line' tone generator by removing the '"Vibrasender' resonant reed.

4, Adjust the F1 "WARP'" capacitor for an "on-frequency' indication on the frequency standard. For

multiple-frequency models, adjust the F2, F3 and F4 "WARP' capacitors (frequency switch in cor-
responding position).

30 W Transmitter Alignment Procedure
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IDC ADJUSTMENT

1. INTRODUCTION

Accuracy of test equipment is of prime importance to any user of radio communications equipment;
but of equal importance is a knowledge of the characteristics of the measuring equipment under various
conditions, The Motorola T1130A Series Station Monitor provides sufficient sensitivity and accuracy
under conditions of variable environmental temperature, line voltage, and r-f input signal level to meas-
ure deviation with sinewave modulation in any wideband equipment., Like most meter-type measuring
devices, the T1130A responds differently to different waveforms and is used only to calibrate an oscil-
loscope for measurement of the clipped and integrated waveform resulting from deviation control by
Motorola's "IDC' circuit,

The Motorola S1079A Deviation Monitor/Frequency Synthesizer (used with the high resolutionS1075B
Digital Frequency Meter to constitute Model S1078A) provides a highly accurate means of measuring fre-
quency deviation directly from the r-f output of the transmitter, The peak-reading deviation meter used
in this unit has the high sensitivity necessary for measuring the low deviationof split-channel transmit-
ters, It is also provided with sensitivity ranges appropriate for wideband measurements,

2. PROCEDURE WITH PEAK-READING DEVIATION MONITOR (Split-Channel or Wideband Equipment)

a. Test Equipment Required

(1) Motorola S1078A Digital Frequency Meter with Deviation Monitor/Frequency Synthesizer
(or equivalent),
(2) Motorola Transistorized AC Voltmeter (or equivalent)

(3) Motorola Model TEK-1A Transistorized Tone Generator, 1000 Hz

(4) Motorola Model S1056A-9A or TU546 Series Portable Test Set (necessary for ""Private-Line"
models only)

b. Setting Up Test Equipment

(1) To monitor transmissions for deviation adjustment, the antenna provided with the Digital Fre-
quency Meter should be connected to the ANTENNA input of the Deviation Monitor/Frequency Synthe-
sizer and placed within a few feet of the transmitter,

(2) Place the function switch on the Deviation Monitor/Frequency Synthesizer in the SET OSC.
position,

(3) Setthe local oscillator 500 kliz above or below the assigned carrier frequency of the transmit-
ter. The frequency of the local oscillator will appear on the digital readout.

(4) Place the function switch in the LIMITER 500 KC OUT position, Key the transmitter and ob-

serve the limiter reading on the front panel meter, If the meter pointer is above the red markings at
6/3 kiz, the antenna input is adequate.

(5) Move the function switch to ZERO SET and zero the front panel meter.

(6) To measure deviation, setthe function switch to the appropriate (16 KC, 8 KC, or 1.6 KC) posi-
tion. When inthe 1.6 KC position, the transmitter should remain keyed to prevent noise from pinning
the meter.,

c. Measurement and Setting of Transmitter Deviation

(1) For "Private-Line' transmitters, the tone deviation should be checked before the total modu-
lation deviation is measured. This may bereadonthedeviation meter directly by keying the transmitter..

IDC Adjustment Procedure
Motorola No. EPD-6633-K
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DO NOT USE A LIVE MICROPHONE FOR CHECKING "PRIVATE-LINE" TONE DEVIATION. The devia-
tion of the ""Private-Line' tone should be 0.5 to 1.0 kHz for split-channel models or 1.0 to 2. 0 kHz for
wideband models,

(2) Feed a 1000 Hz test tone into the transmitter audio input. Adjust the signal to 1 volt., A
0.33 uF capacitor should be placed in series with the tone generator output, An audio oscillator should
be used for generation of this tone., The Motorola TEK-1A Transistorized Tone Generator is excel-
lent for this purpose.

(3) With this input signal level, adjust the IDC control on the transmitter to provide a deviation
reading of *5 kHz (split-channel) or 15 kHz (wideband) on the front panel meter.

3. PROCEDURE WITH CALIBRATED OSCILLOSCOPE (Wideband Equipment Only)

a. Test Equipment Required

(1) Motorola TI130A Series Station Monitor or equivalent,
NOTE
For 406-420 MHz applications a special version of the
Motorola FM Station Monitor must be used. This equip-
ment is available on special order only. For further de-
tails, consult your Motorola representative.
(2) Motorola Transistorized AC Voltmeter (or equivalent)

(3) Motorola Model TEK-1A Transistorized Tone Generator, 1000 Hz (or equivalent)

{4) Motorola Model T1015A General Purpose Oscilloscope or Model T1014B Wide Band Oscillo-
scope

(5) Motorola Model S1056A-9A or TU546 Series Portable Test Set for "Private-Line' transmitters

b. Setting Up Test Equipment

When using the T1130A Series Station Monitor with 420-470 mc transmitters, place the monitor
antenna within a few feet of the transmitter. This enables the monitor receiver to pick up r-f from the
stage preceding the final tripler, which is within the frequency range of the monitor receiver. As a re-
sult, the maximum frequency deviation measured with be 5 kliz (read on the 0-10 kiz scale), which is -
one-third of the actual deviation of +15 kHz. It should be noted that calibration of the oscilloscope, as
mentioned in the following paragraphs, takes this into consideration.

c. Oscilloscope Calibration

The first step in the measurement of the transmitter deviation is to calibrate the oscilloscope.
This can be done by using the transmitter which is to be measured.

Proceed as follows:

(1) If the transmitter is a part of "Private-Line" station remove the "Vibrasender' resonant reed
from its socket,

(2) Connect the oscilloscope to the monitor oscilloscope terminals, and set up the monitor con-
trols in accordance with the monitor instruction manual.

(3} Turn the IDC control on the transmitter chassis to the full clockwise position,

(4) Feed a 1000 Hz test tone into the transmitter audio input, Modulate the transmitter with this
tone so adjusted that the deviation as read on the FM monitor deviation meter is 2 kHz. An audio oscil-
lator must be used for generation of this tone, since a sinusoidal waveform is very important. The
Motorola TEK-1A Transistorized Tone Generator is excellent for this purpose.

(5) Adjust the vertical gain of the oscilloscope so that the total recovered (peak-to-peak) audio
pattern occupies some convenient height, e.g., four small squares, as shown in figure 1.
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Figure 1,
Oscilloscope Calibration of Transmitter

Having calibrated the oscilloscope, there is no further need for the modulation deviation meter.
Ignore its reading from this point on. It has already performed its important function of calibrating
the oscilloscope.

With the oscilloscope calibrated as indicated, a recovered signal which occupies 10 squares (peak-
to-peak) is equivalent to +5 kHz deviation at the stage preceding the final tripler.

d. Measurement and Setting of Transraitter Deviation (Carrier-Squelch Models)

Once the oscilloscope has been calibrated the transmitter deviation can be properly adjusted by
the following method.

(1) Adjust the signal applied to the transmitter audio input to 1 volt.

4

s 2

————

Figure 2,
15 kHz Peak De viation as seen on the Oscilloscope
(NOTE: Waveform is clipped fully)

(2) With this input signal level, adjust the IDC control on the transmitter to provide a 10-square
peak-to-peak recovered signal on the oscilloscope. This is equivalent to +5 kHz deviation (preceding)
the tripler; see figure 2) or 15 kHz de“riation of the actual carrier.

.

e. Measurement and Setting of Transmitter Deviation ("Private-Line" Models)

Once the oscilloscope has been calibrated, the transmitted deviation can be properly adjusted by
the following method,

(1) Replace the "Vibrasender' rescnant reedinits socket and check the ""Private-Line' tone devia -
tion. This may be readdirectly fromthe oscilloscope by pressing the transmitter push-to-talk switchon
the test set. DONOT USE A ""LIVE" MICROPHONE FOR CHECKING "PRIVATE -LINE" TONE DEVIA TION.

The tone deviation should be (%) 0.33 to 0.66 kHz (preceding the tripler) or 1 to 2 kHz deviation
of the actual carrier,

NOTE
Due to a slight increase in discriminator response at the lower frequencies,
the oscilloscope will read high, thus, as indication of 0.9 to 1.8 squares
(peak-to-peak) is equivalent to (%) 0.33 to 0,66 kHz deviation preceding the
tripler or 1 to 2 kHz deviation of the actual carrier. This slight variation is
only important when checking the tone deviation. When setting maximum
transmitter deviation as described below, it may be ignored.

(2) Adjust the 1000 Hz input signal to the transmitter audio input to 1 volt,

(3) With this input signal level, adjust the IDC control on the transmitter to provide a 10-square
(maximum limit) peak-to-peak recovered signal on the oscilloscope. This is equivalent to 5 kHz devia-
tion (preceding the tripler; see figure 3) or *15 kHz deviation of the actual carrier.
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Figure 3.
15 kHz Peak Deviation for
Combined "PL'" Tone and 1000 Hz Modulation

4. EMERGENCY MEASUREMENT OF DEVIATION

If an audio oscillator is not available, a loud sustained whistle of approximately 1000 Hz can
be used for a rough measurement of deviation. If this rough check indicates the need for resetting
deviation, do so only under controlled conditions, using a 1000 Hz tone as previously indicated. The
calibration of the oscilloscope should always be performed with a steady controlled signal. Do not
attempt to calibrate the oscilloscope with a sustained whistle as waveform distortion will prevent an
accurate calibration.

5. OTHER MEANS FOR MEASUREMENT OF DEVIATION

Another accurate means of measuring transmitter deviation is to use the Motorola TI1021B
Frequency 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. An oscilloscope is not
required with these instruments. With these devices, the transmitter deviation can be measured
accurately even with voice modulation.

6. DEVIATION CONSIDERATIONS

The foregoing procedure will insure that the transmitter will comply with FCC requirements for
maximum deviation,

The importance of the correct deviation setting can not be overemphasized, Optimum system
performance demands accurate deviation setting, both from the standpoint that overdeviation will
interfere with the user on the adjacent channel, and underdeviation may reduce system range.
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RECEIVER ALIGNMENT PROCEDURE
A. TEST EQUIPMENT REQUIRED

Motorola Model S1056A-9A Portable Test Set with a Motorola Model TKN6025A Adapter Cable
(available on separate order) must be used. 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 Signal Generator, or equivalent.

Motorola Model TLN4194A Tuning Tool Kit. A small screwdriver may be used for some of the
alignments.

Motorola Model T1012A Power Supply {or equivalent).

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

Set function selector switch to RCVR position.

Switch on 455 kHz crystal oscillator.

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 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 testset; 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. Watch the
test set meter. The pointer should swing above and below the zero reading as the dial is rotated.
Set the dial for exact zero meter reading. Be sure the generator frequency is kept at zerometer
reading.

D. HOW TO MEASURE 20 DB QUIETING SENSITIVITY

Procedure

Ul W N =

Turn on the signal generator and allow it to warm up for at least one hour.

Connect the meter cable from the test set to the receiver meter receptacle on the chassis.

Set the RCVR-XMTR-ACCESS switch to the RCVR position. Set the position selector to position4.
Connect the signal generator output through a 6 dB pad to the ANT jack on the radio set.

Turn up the generator output and rotate the generator dial back and forth near the assigned rfcar-
rier frequency. The test set meter pointer should swing above and below the zero mark as the
generator dial is rotated. Set the dial for exact zero reading.

Reduce the signal generator output to zero (i.e., no signal input). Set the position selector switch
to position 11 (AUDIO).

Unsquelch the receiver by turning the SQUELCH control fully counterclockwise.

Adjust the VOLUME control, located on the control head, for a 1.0 volt reading on the test set
meter.

Now, turn up the signal generator output until the test set meter reading drops to 0.1 volt. Note
the setting of the signal generator output control. This value (less 6 dB for the attenuation of the
pad) in microvolts is the 20 dB quieting sensitivity for the receiver and should be .5 microvolt

or less (.25 microvolt or less with preamplifier).
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E. TEST SET SELECTOR SWITCH POSITIONS -

G.

RECEIVER ALIGNMENT (Cont’'d)

STEP | ADJUSTMENT

TEST SET
SWITCH
POSITION

STAGE AND TUNING PROCEDURE

* Ccl, C2

1

RF Preamplifier - Adjust C2 and C1 in that order on the rf
preamplifier for maximum meter indication in position 1.
Use screwdriver end of tuning tool B.

4 1.1 thru L6

RF Deck - Use a screwdriver to preset L1 thru L6 byturn-
ing the tuning screws counterclockwise (away from the top
plate) until approximately 1/2 inch above the top plate

(3/8 inch for frequencies below 460 MHz). Increase the out-
put of the signal generator until an indication of 5 uA is
observed on meter position 1. Tune L1 thru L6 (in that
order) for maximurn indication on meter position 1. (De-
crease 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 thru L6.

5 L8, T1, T2,
110, L1l

1 and 4

11.7 MHz IF - Readjust carrier frequency for an exactzero
reading on meter position 4. Use a signal input of approxi-
mately 15 uA on meter position 1. Use large hex ended
tuning tool B. Detune L8 and T1 by turning slugs counter-
clockwise tothe top of coil forms (near the board). Tune L.11,
1.10 and T2 (in that order) for a maximum indication on
meter position 1. Repeak L11, 110 and T2. (Do notattempt
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 T1 two times.

NOTE
It is very important that 1.8 be tuned before T 1.
Tune by maximum meter indication, not by audio
noise. -

6 L1 thru L6,
116 thru L21

1 and 6

Detune L16 approximately 5 uA on meter position 1. Tune
117, L18, L19, 120, L2l for a maximum indication on
meter #1. Retune L16 for peak on meter position 6.
Repeak L1 thru L6 (in that order) for maximum indication
on meter position 1. Reduce generator output to 20 dB
quieting level. Retune L6 and L21 for best quieting.

S1056A SERIES
TEST SET 1 2 4 5 6 11
POSITION
TYPICAL NO 8 uA or more
SIGNAL READING | (with pream
WITH RECEIVER [ZwA oF mori) 26uA | £Z uA 20 uA 13 uA ---
ATLIGNED (’Withoul}, preamp)
CIRCUIT 455 kHz 455 kHz DISCRIM- 1ST MULTIPLIERS AUDIO
METERED Ir IF INATOR OSCIL- OUTPUT
AMP #1 AMP #3 ZERO LATOR
ACTIVITY
F. FREQUENCY CALCULATIONS
f - 11,7 MHz
f = "¢
o
24
where fo = lst oscillator crystal frequency
fc = carrier frequency
G. RECEIVER ALIGNMENT
TEST SET
SWITCH
STEP | ADJUSTMENT IPOSITION STAGE AND TUNING PROCEDURE
1 T3 1 and 4 Discriminator - Set up the test set as described in para-
graph 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 rf probe on the base of the second mixer
(POINT 1). Use a signal input to produce an indication on
meter position 1, between 10 uA and 15 uA. Adjust T3 for
an absolute zero on the ""0" center (top) scale with the
switch in position 4. Use screwdriver end of tuning tool A.
This is a critical adjustment and should be exactly on zero.
Remove the rf probe.
2 114, 115, L16, { 5, 6 and Multiplier - On multi-frequency models place the frequency
17, 118, L19, | 1 Seloctor switch in the F1 position. Use small hex ended
120, 121 tuning tool B. Adjust all coils so that the slugs are very

close to the top of the coil (i.e. near the board). Adjust
coils L15 and L14 {in that order) for maximum indication
on meter position 5. Repeak coils 1.15 and L14. Adjust
116 for maximum indication on meter position 6. Adjust
coils L17 and L18 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 required at carrier frequency
for an indication of 5 uA on meter position 1. Align coils
121, 120, L19, L18 and L17 (in that order) for maximum
indication on meter position 1. Use screwdriver end of
tuning tool A for coils L19, L20, L21.

* cl, C2

1 and 11

RF Preamplifier - Increase the signal generator output for
= small indication in meter position 1 (5-10 uA). RepeakC2
for maximum meter indication inmeter position 1. Reduce
the signal generator output to 20 dB quieting level and re-
touch C1 and L1 for best quieting sensitivity.

8 Fl, F2, F3,
F4

On-Frequency Adjustment - Transmit a carrier from the
Transmitter which the receiver is normally intended to re-
ceive. RCVR test positions 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 position4.
Disable the afc to the shield. Zero indicates an on-frequency
condition.

Set the F'1 ""warping'' capacitor for exact zero meter read-
ing on the F1 frequency. On multiple frequency models, set
the additional warp capacitors for zero meter reading on
each position of the frequency selector switch. DO NOT
READJUST COILS L14 AND L15.

#Skip this step unless the radio set is equipped with an optional RF Preamplifier.

Receiver Alignment Procedure
Motorola No. PEPS-2482-A
6/12/70-UP
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Detailed Functional Diagram
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REFERENCE
symMsoL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN4133B Chassis Assembly
TLN4133A Chassis Assembly

PL-537-A

C201, 204
Cc202
C202A
C202B
Cc203
C205, 206
c207
C208
C209
C209A
C209B
C209C
Cc219

CR219

DS501, 502

F201
F202

F203
F204
F205

K201

L.201, 202

L8501

Q201

Q202, 203

Q501, 502

R209
R210
R211
R212, 213
R214
R215
R225
R501
R502
R503
R504
R505
R506

R507, 508

T201

23D83093G06
23D82125B21

23D83093G07
8C82095G08

21C82164B01
23D83093G08
23D82178B07

21K832502

48C82392B03

65C82110C03

65552293
65521975
0r65520987
65520987
65K868957
655135457

80D83252G03

25C83252G02

50D82774C01

48R869536

48R869225

48R869299

656414
17D83122D10
17C82381A15
652096
17C83390G01
655550
17C83389G01
65129225
65129230
655581
18D82700D07
656320
18D82810C07

656394

25D83299G01

CAPACITOR, fixed: uF;
20 +150-10%; 450 V
2 section; c/o:

50 +50-10%; 450 V
() 100 +50-10%; 450 V
200 +50-10%; 450 V
0.1 +10%; 400 Vv
.01 £10%; 1000 V
300 +100-10%; 60 v
3 section c/o:

1000 +100-10%; 60 v
1100 +100-10%; 60 v
/\ 100 +100-10%; 60 v
.02 +60-40%; 250 v

SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)

silicon (TLN4133B only)
LAMP, incandescent: min bay;
14 v; 0. 31 cp; type No. 756

FUSE, cartridge: 1-1/4" x 1/4"
250 V: unl stated

5 A

1/2 A (30 watt radio)

1/4 A (15 watt radio)

1/4 A

3/8 A

8 A; 125V; wire-in lead type

RELAY, armature: special
purpose:

2 section; one section stack
type cont assembly; c/o 2 form
YA, 4 form "C'"; other section
coaxial type cont assembly,
c/olform'"'C'; coil res 85 ohms
+10%

COIL, RF:
choke; 1 H

LOUDSPEAKER, magnetic:
PM dynamic;

oval; 3" x 5'"; 3,2 ohms
impedance

TRANSISTOR: (SEE NOTE)
N-P-N; type M9536; incl
mounting insulator

N-P-N; type M9225; does not
incl 14A83575A01 INSULATOR,
mounting

N-P-N; type M9299

RESISTOR, fixed: #10%; 1/2 W
unl stated

270K

30K £5%; 6.5 W

175 £5%; 15 W

330K

950 £5%; 40 W

47

15 £5%; 20 W

10K; 1/4 W

12K; 1/4 W

3.3K

var: 25K £30%; 0,16 W
10K

var: 25K #30%; 0.33W; incl
spst switch (S503)
12K

TRANSFORMER, power:

117 V AC; 60 Hz;

pri: BLK, BLK; res 0.85 ohms
+10% high voltage sec: BLK-
WHT, BLU with the following
taps: BLK-RED, BLK-GRN,
YEL-BLU, YEL-BRN, YEL-
GRN; total res 30 ohms *10% low

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
voltagre sec: ORG, ORGwith WHT
cente tap; total res 0.7 ohms
+10% #ilament winding: GRN,
GRN; res .09 ohm *10%
LAMBHOLDER:
XDS501, 502 9B82778C01 min b}ay; does not incl lens
(see NON-REFERENCED
ITEMS)
FUSEMHOLDER:
XF201, 202 9C82083C01 extractor post type

NON-REFERENCED ITEMS

55B83660E02 LOCK:: incl 55K893872 KEY:
2 supplied

42B84439A01 CLIP;, channel element

9BB83662A01 SOCKET, transistor: 2 req'd

31K857744 BOARD, fuse mtg.

31B82573C07 BOARD, terminal: 8 screw
termiinal

41B83831E01 SPRINIG, clip

318120975 STRI®, terminal: (8 lug; #3 &
8 GNID) 3/8"; 2 req'd

318135071 STRIP, terminal: (9 lug; #4 &
8 GNI») 1/4"' 3 req'd i

3158135012 STRIP, terminal: (9 lug; #4 &
9 mtg, ) 3/8"

318136397 STRIEF, terminal: (8 lug; #4 &
9 mtg.) 3/8"

315135976 STRIF, terminal: (3 lug; #1 &
5 GNID) 1/4"

1V80702B88 CABL.E ASSY., interconnecting

1V80775A77 FRONT PANEL ASSY.

1V80775A78 FRONT FRAME & PLASTIC
PANKL ASSY.

9CB82442E01 RECEPTACLE, chassis: female

15A483599 HOOD, receptacle

28B82331G01 CONMECTOR, plug:

1V80782A53 SHIEILD ASSY.

42K861179 CLAMIP, cable: 5/16"

1V80776A49 LINE: CORD

42B82018HO01 RETAINER, cable

14A83575A01 INSUILATOR, mica: 2 req'd

7C83310G01 BRACKET, swivel mtg: 2 req'd

37K109120 GROMMET, rubber

65B83241G01 JEWEL, lamp: RED

65B83241G02 JEWEHE L, lamp: GRN

15B83154G01 COVIEZR, lamp: 2 req'd

TLN8970A Variable Power Kit

PL-405-0

R300

S300
S300A
S300B

17C82381A18

40C84222A01

RESIS'TOR, fixed:
750 £1ip%; 15 w

SWITC H, rotary: 5 position;

speciail type; incl,

front wafer

rear wafer, does not incl.
36B82%73D01 KNOB, control

REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
PARTS LISTS FOR PRINTED CIRCUIT BOARDS ARE 1106 24D859162 choke; 1.2 uH
ON THE BACK OF THE CORRESPONDING PRINTED L107 24V80901A90 |plate coupling; incl. C132
CIRCUIT BOARD DETAILS L108 24V80901A91 |grid coupling; incl. C134, 150,
151 {TLN8316A, TLN8891A)
TRANSMI"ER 0r24V80902A17grid coupling; incl. C134, 150,
151, C1005 (TLN8315A,
. N TLN8890A)
TLN8890A Transmitter Chassis Kit (406-420 MHz) 1109 24A82998G01 |choke; (TLN8315A, TLN8890A)
TLN8891A Transmitter Chassis Kit (450-470 MHz) 110 244835456 hoke: 0. 32 u; p/o L111
TLN8315A Transmitter Chassis Kit (406-420 MHz) chokes 8. 22 uthi plo
TLN8316A Transmitter Chassis Kit (450-470 MHz) EPD-15274-H Lll1 24V80901A92 |plate coupling; incl. C139, L110
X - (TLN8316A, TLN889LA)
: +
S&P ﬁcuiztt:;xed' pE £10%; 0r24V80902A18(plate coupling incl. C139, C1006,
cl125 20C82984E01 jvar: 3-12; NP0 p/o L104 L110 (TLN8315A, TLN88I0A)
Lil2 24A82617E01 |grid coupling
cl127 20C82984E01 |var: 3-12; NP0 p/o L105 . .
c1 . L113 24A82618E01 |grid coupling
32 19C475605 © |[var: 2,3-14.2; p/o L107 .
C134 Lil4 24V80901A97 |I.P.A, plate; incl. C144, L115
19K 859089 var: 2,7-6.75; p/o 1108 .
Clas 21837745 820 L115 25A835456  |choke; 0.32 uH
c136 2 1116 24A82604E01 |I,P,A, coupling loop
1C82187807 1470 L117 24A82797E01l |P.A, grid coupling
C137, 145, ~0%; LA,
L 1485152 21B861219 1000 +100-0%; coded RED L1l8 P4AB2T96E0L b, A, oaid taning
153, 155 156, L1119 24A82794E01 |P.A. grid tuning
157, 159, 161, 1120, 121 24B82613G01 |choke; 0.288 uH
162, 165 170, 1123 1V80758A41 |P.A. plate tank; incl. C166
174, 176..179. and 7C83808C01 BRACKET, tank
181, 183, 198 39B83809C01 PIN, contact: 2req'd
c138 21K850510  [470; 300 v; p/o L104 LrooTz6als PLATE & BUSHING
Cc139 19K859089  |var: 2.7-6.75; p/o L111 S L o ULATOR
cl40 21K848525 |16 %5%; NPO; p/o L104 stand-off 4K868475 INSULATOR
, , (TLN8316A, T LN8891A) ASSY.: 4 req'd 7C83462D03
or21K840365 |24 +5%; NPO (T LN8315A, BRACKET, thermo 41B82790E01
. TLN8890A) SPRING, grounding 4C82418B68
c141 19B82475E01 |var: 2.7-6.75 N oSHER, insulator 2B83677G01
cl4z 21K847874 |12 +5%; NPO; p/o L105 ;\frlﬁgsa‘;?; TLNESILA)
(TLN8316A, TLN8891A)
orl1V80773A22 |P, A, tank; incl. C166
or21K840849 |20 +5%; NP0 (TLN8315A, aod 7C83959E01 BRAGKET, tank
TLN8891A) 39B83809C01 PIN, contact
C143 21C82187B07 |470; p/o L105 2 rea'd 1VBOTTTAZ6 PLATE &
Cl44 19K859089  |var: 2.7-6.75; p/o L1l4 BUS;‘HNG ASSY. 14B83810C01
C147 19A820263 var: 1,7-8.7 o oo ffe \
INSULATOR, stand-off: 2 req'd
C149 19B82550E03 |var: 1.8-4.5 pF; 850 v 4K868475 INSULATOR ASSY:
150, 151 21K847087 220; 300 v; p/o L108 '+ reu'd 7083462003 BRACKET
C154, 158, 21C83191A01 |1000 +100-0% ther‘}no 41A83059G0! SPRING, |
160, 163 . d
Cl64 21K851846 |8 £0.25 pF; NPO (TLN83164, ig;s";';‘i:‘;g2‘;%22@%%‘?;&???3
TLN8891A) s
TLN8315A, TLN8890A)
C166 1B82584E01 t ; ( ’
82584 f;ig;;&;“;‘;’;;g;’ig o LI23 Li24 24A82626E01 |P.A. plate coupling (T LN8316A,
or 1B82584E0plate and sc : p/o L123 TLN8BILA)
pate and screw assys p/o or24B82580G01|P. A. plate coupling (TLN83154,
(TLN8315A, TLN8890A) T N8890A)
167, 1 _00.-
8127 68 21C83805C01 11000 +100-0%; 100 v L125thrul30 |24K858989  |choke; 0.176 uH
9, 188 21C82880E17 |7; 850 v
c1mr 112, 175) 21 L137 24K858989 choke; 0.176 uH (TLN83154,
, 172, 175,] 218800801 1500 1 N38IOA
177, 180, 182, 904)
184, 185, 186,
87 _ CONNECTOR, plug:
(1‘00713' 1;3'2 199, 21R410063 110 +0.5 pF; NP0 P103, 104 28B82331G01 |male; single cont.
C1005 21C82450B17 [2.2 #5%; (T LN8315A, TLN8890A) .
HEJ H
C1006 21C82450B08 1.2 +5%; (TLN8315A, TLN88J0A) iﬁsslf:;:?’ fixed: £10%; 1/2 w
C1007 21C82450B33 [0.56+5%; (TLN8315A, TLN8890A) R114 656031 100K
CONNECTOR, receptacle: R133 686022 330
R134 656434 27K
Jiol 9C857358 female; 12 cont.
J105 9C83663C01 |[female; single cont R135 655644 82K
! : R136, 140 65129239 2.7 meg; 1/4w
R137 656320 10K
COIL, RF:
L103 24K859166 7.3 uH ;ii?’ 139 ggggzg g’gf;K_ L
L1104 24V80901A76 |plate coupling; incl. C125, 138, oo
R142 6R6270 220
140 (TLN8316A, TLN8891A)
o R143, 144 656397 22K
or24V80902A15plate coupling; incl. C125, 138,
R145, 146 652073 2.2 meg 5%
140 (TLN8315A, TLN88J0A) R147 656326 Too
L105 24V80901A77 |grid coupling; incl. C127, 142,
R148 655686 2.7K; 1w
143 (TLN8316A, TLN8891A)
; e R149, 154 656446 4.7 meg
0or24V80902A1fgrid coupling; incl. C127, 142,
143 (TLN8315A, TLN8890A) R150, 153 655410 33K
’ R151, 152 655591 18K
R155 656326 100 (TLN8316A, TLN8891A)
R156 18C83807C01 [var: 5K; 12.5 w
R157 17C82177B02 |32 +5%; 5 w
R158 17K847359 |2 #2%; 1w
R201 17D82177B15 [4.5K; 7 w
ELECTRON TUBE:
V103 65A83735A02 |type 12BY7

0r955164A02

type 12BY7A

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
V104 97R121A01  |type 7551
V105, 106 97S113A01 type 6939
V107 97513€A02 type 8643 (TLN8315A, TLN8316A
or975136A01 |type 8643 (TLN8890A, TLN8891A)
SOCKET, electron tube:
female;
XV103, 104 9K 858977 9 cont.
XV105, 106 9C82057E01 |8 cont.
XV107 9B82264A01 |7 cont.
Z105 1V80758A38 |incl. P103, P104 (TLN8316A,
TLN8891A)
orlV80731A35 |incl. P103, P104 (TLN8315A,
T LN8890A)
NOTE:

Replacement diodes and transistors must be ordered by
Motorola part number only for optimum performance.
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4ST TRIPLER 2ND DOUBLER 2ND TRIPLER PA POWER AMPLIFIER 7405 NoTE 2
TRANSMITTER CHANNEL ELEMENTS 406.0; o HARMONIC FILTER
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° N +yclozo %0 001 UF ! i m')z‘vc h Qs}w ro 38 iy nore s oy SR 75!] e . Bl
P cioig Ci3a] —60V.
3 NOTE {8 BLK-BRN £1 SWITCHED GND RI60. = = R161  SRIE2 2CRIO CRIOZ g } e _ 2K 7 i
5 c(ooﬂ_}_cn«o FROM S04 3 22K $3.3K i} T T i ' Tz . 480 | Rids —zzvr"a(_c 2007] 4 I 1 o Sunaganas | ﬁégrs“r
WARP 8 3 == =
ADJUST NoTE 48 o Mo s R103 . RiD4 cio9 o s 108 A 22K l R # in cise
. il o H L
- —— —_— — 270k | 270K ooﬁaurl L =1, Bzwv 1120 gLzt % I’
5 R .2 = .. . 288UH 164 460VDC(15W) ,230VDC (5W),
[TF 5 RIGE co21 193 | _lc1os _letos Rios  SRi0s  [cM0  fmios  tmior  Jemios | RS s 0.288U470.2 Clotl 6 Shiss SOV Be oW} ABOVDE (0.5W), L Hos P03
1< 5 1t 410°] Tisoo Tisoo 22K 34K €80 27K = (S50 L1 NQT :Ecore 100VDCI0A5W) 3 4
s iR o0 e R ' = F =
| 18UF BLK-BLY £2 SWITCHED GND RI384 $R13S  $R140 Ri45  SR14E i e %52 -
3 < = &2 = = = e == = = =t - == == —— [ - L115 1000 4000 Ci65 =
FROM $501A = = = = = = = = = = = = _ = 68K 68K 2.7TMEG 22MiG $2.2MEG 0.32uM R1ST
’ - ot I L 532 Ly —g’ H—j:‘ 0o (-j_' Rise 1 =
l o] / Pt oro| l -y
£3 N 1009 i e a c1es c1a6 cis2 c1s3 P s BE0 MR P SR iRk B8 708 TR :;:z e %;:; 0101 CoLLECTOR +— TS g
1 RIET 2y N c137 4000; 1000 c148 1000 1000 455) C156 c57 4000 c159 ; ) =
| h bl 1 (—:L — = i
| 2 2 +jcion 'l-"° 001 o :ggslféiouﬂmusm J- BRN-RED 330 #050) ‘_1_ ( ) (_._L 1000 (j_- L ( ) . L #35) A 85) (j. = 1250 e vi03 chip »—WHT-RED 5
17307 = = = = = = = = = = = = = = = = =
BLK-ORG + C111 c120 =
3 F3 SWITCHED GND i c196 R165 AL AL pal
| - croro] FROM S30i4 15UF 22 01UF N Towr :[muﬂ 4362 owuc _icwo ces Vioa GRID »—WHTZORS 3
» 2 MODELS ONLY Tic Ti —
o[ .. BAN-RED L 406-420MC WHT.8RN 1 £ AL WHT-RED RED-BLU GRN-YEL wT.0RG RED-BLU GRN-YEL| WHT-YEL RED-BLU GRN-YEL WHT-GRN RED-BLU 1000 1% fwrew RED-BLU ReD-WHT IRED-WHT BLU-RED 7
| ” = [CRue CRIT - = = = VIos GRiD +—WHI-YEL 7S
-9 Ric8 cion2 ¥ METER METER 2 NETER
1< A+ ) VETER —6V “gh + -6V "3 B+ -6V y B+ - METER + + METER METER 7
] 2 nl Hygcrow 130 aot FILTERED a0 AYCRUS I not2 zs%toc 290voc 260VDC hots 260VDC v J104-6 2s§vnc B+ J101-7 J101-8 vi06 GRID o WHIZGRN
sl e BLK-RED Fa _SWITCHED GND ﬁ"
FRI
- cvo«gL oM S0t = 450-470MC Vior GRip —WHIZBLY o
I ONLY - C4002
o1
= 2 L4 EEPS-2338-A RED-WHT .
—_— e ——— — VAO7 PLATE{ g y_peD
9.5V . BRN-GRN BRN-GRN .‘_V—(:ﬁ:—-—___< °
Y IDC AMPL. USEDON FROM TB1-5 ART <9
T, / YELGRN c187
15UF Q103 /e DA, KEY
=4 BRN-GAN M9323 129 crios _ GRIOT oz C131 A ONLY. Im
= [ c124 orsv 4 [ESP——- > > p- -+
FROM TB1-8 & e 1 3 ’ d a L v H ) ! METER AUDIO
MIC, AUDIO I ) 47uF 22UF ! "p1" TONE INPUT DG NPT
INP! L088UF l = i YEL
Ny YT o Ta|.7>——r Ri19  gR120 -AS'26 Ri2s  gRiza  gRizs  gRize  griz7 G0 Razs c?{es Ris LReel o e TONE GENERATOR
FRO;l K201 4;“(21 12K 820 2K 10K 6.8K 22K 8.2 3300 20K GAUF 400K 450K — ("PL" MODELS ONLY)
GRN 10K 132 =
PR | o 2201
meTer [FROM HONAA T R105 K
AU0I0 T
FROM J404-1¢ = R116 = = = - el
560
RH7 9.5v
K
+let2s +|c123 ONT
[~ c ROL PANEL POWER SUPPLY
L L I RELAY CONFIGURATION
I j I nml'e 14 1
TRANSMITTER FILAMENTS 200 ]
— . WINDING A&
. XMTR FIL. BLK-R ~
gm0 ] 12.6VAC o rs. ssota en.mo:g XMTR F4 BLK-WHT
- {MULT{-FREQ XMTR F3 BLK-RED
MODELS ONLY} BLK-BLU BLK-GRN
T XMTR £2 CBLK-GRN .
XMTR F ¢ YEL-BLU
YEL-BRN
YEL-BRN YEL-GRN 1
{ YEL-GRN _
BRN YEL-BLU RCVR Fe
$501 8 RCVR F3 B+
viga| . V104 YEL-RED_ { FROM 3
et 0 etz YEL-BLK RCVR F2 | POWER SUPPLY o " T
Ti “T1500 RCVR F{ Lid
N 1800 s | BLK-WHT I Lczor !
err? 0sc. 6ND H B4 =0 2 |l
T3500 e |
L i At " 4
- : Q501 >y -
1 ssoz \ <O.3v_GRN-YEL
< [Cex] oisaste &o *PL" DISABLE |
000 SwiITeH TNOTE 147 2 |
= BRN-BLK L201 i |
CARRIER SQUELCH A BRN-YEL A+ swrcueo | Rata B+ !
MODELS ONLY A+ 20 c206 930 TO XMTR i 95V SWITCHED TO XMTR
= = R209 ! handd FROM ACVR 3 ’l
__Rsos RSO3 RED o 40 LL202 %0 270K F202 : .
oK P4 oIsc. OUT i !5,,;‘ Vebraow . neo-gav B+ i t |
m@m 508 _lczdea _Lzos ezces baaio "
25"L 1133 FROM RVR E 200 Tico 30K i L °!J. |
wHT e e o1
T VOLUME s |
! BLK =
. : n 1] l ————  SQUELCH = PR
. A i
PRIVATE-LINE" TONE GENERATOR . r
" « i : . fpi oL |
("PRIVATE-LINE" MODELS ONLY) PRI L 17V CoumoN : o 3l
R729 CONTROL BRN.
NOTE 5 cock | ow HIV sw FROW T84 l
8.2k { o ssos sray
JuCR705 H7V HOT |
WINDING
cros s sway 9.4V REG. e e ’
- FROM RCVR. YEL FROM P-T-T CONTROL ON CARRIER -
Zjc7ot b R714 R715 £1C703 R721 R725 %, R732 LSS0t Auoto Wt 4 13.2v At O TR oo - < — = et
Thsur 150K 327K “Tisur Rie ik CR709 126K SLK-YEL FROM ACVR cR209, cR210 0202 4
SWITCH DELAY GEN. R707 RELAY DRIVER 0sC. AUDIO LO) wir_ 3 S8y AMS +35v0C n&z‘s mM9225 poe—
S : -
@7 15K 0sC. [, 5, CI0%  ams s.av | C798 10 cRan Llczoea [ I
SPPLY (o.79v)  $RIO3 131V - 1 w hy - 4 < o Jraee 0203 cais
3v 150 s (127v) 047UF 045UF [ 1) one 48 cnziz I_ 3 nzee M3225 |54 | i
_ R701 (68 020y CRIOT [RVYENG=os 704 44v(F\G705 — ‘ 5l 1 RED-B 43,8V At++ :
v M574 z.0v M95T s, /M9197 3 ‘CHASSIS, MODEL FREQUENCY POWER SUPPLY
220 | \a,/M9329 $ v (38v R728  $R730 I 230 . NO. surrix | "REQUEECY | powen outeut | POSERSIRRL | surmx
13V i 716 - 88K 3150K Al :
ar02 O78)  lgp70a id 37K = 470K i TLN 41334 so-aomiz] 30 WATT TLNGE60A 2
390 232K 12.7v) | VIBRASENOER = REED SOCKET DETAIL nest :
R705 /708 820  Reen /722 (BOTTOM OR WIRING SIDE) ouTPuT | 300
3K rrizt  R7zs | B3 (A DETERMINED OO
3 *® 39k 6803 | 330 AT FACTORY c708 TRANSISTOR
3 83 A ) ih Q502 R232 EEPS-1594-C A
— it M9299 v 126 —_—
.0047uF DEPD-18627-A <OV GRN~WHT
R723 ] AUDIO_ MUTE 8
€705 120 cro7 CR 27 TBI-3
711 £710 [3 8
RTIO cz;os SHE ? h RT3 - f R73e _YEL_ T°1N0ExM°TETPUT donare Ec RELAY DETAIL SWITCH DETAIL
) 270 33K 100K - MODULATOR ' I
PARTS LIST SHOWN ON ST I —— R72a  O47UF _lcroe  § 088UF At swi £ Povet c 12 "
Re BRN-WHT Shok 56K = R733 -t 0202, 0203 o Iy R2
FRONT OF THIS DIAGRAM SRAY  GRaY.GRN ) 1OBBUF | 350K - - o :
3 M n3
_3syoc  F203 sy N ¢ s
. - B e
- - RELAY. RELAY ég:‘ 2 RK — 24V H e ANE M : e
Schematic Dia gram K201-4 Kz‘g-': g, POWE - " Ec @ RCVR 05C. GND
-8| supPLY
300+ 820 4 GRN-BLK S501A 8 §!
Motorola No. 63P81005E39-A To RELAY COL -7V 0208, 0501 caor 501 8 s3018
Sh 2 -2y Razt a
K201
(Sheet 2 of 3) d e -6y
6/12/70-UP n222 (NOTE 10)
270
+ == =4 =




DISCRIMINATOR
[ e e e -=7
R E C E lVE R IST 455KHZ AMPLIFIGR  2ND 455KHZ AMPLIFIER 3RD 455KHZ AMPLIFIER IST LIMITER 2ND LMITER | & :
34 1 R328
9301 0302 m . 0303 Q304 Q308 ar ! 1
ST WiXER CRYGEAHE R IF AMPLFER . 2ND MIXER M9574 308 mss7o[ oilF sz M9574 car MS570 cae wEn @307 ! =
w L2 L3 e s L6 ittt B prouit B 1 4 i o S0 34 ' it es2a_ezes M9570 i
e lelxlal f = e o | % e S o | L oo
-4 T2 05t I 03¢ ' 9571 K g T h ! 3300
l 7 0.7y ; 5 i [ o) :(’4. M o - R { v } :%;;2:;2:20 :
- dee des by e ! ozl 431 ) 98y F ] 307 c308_Y€365 1 0) Q306 !
RF INPUT Re % v B §5 Te T 1 e ' T = : R306  gR307. 1 &/ meszo] |
FROM RELAY @  PREAMPLIFIER @———@T—— L2 R ] | B 1 * TR o tn w02y 820 F8K I hid 1 R3zr !
K201 i {OPTIONAL ACCESSORY) L :;TE R Re ' “ s E B ' ‘z‘g I.:K :—;fm e oz = = = = gg«oo :!&u CR30{ = : o {
} ‘ i \ 1 \ bl ! i E == 22 | 18k Touur _I_BLK = 8318 ) J'
| = 1 Il —_ - e e ey ey T e T .y e e e e e ———— g ————
NOTE 2 [ | | :E.mr = = WHT- o Rsquc—“s =L I
[ LA ) ! ' i = L WHT-RED 470 o220 Josee | R0 lcs2s [ .
! \ ! METER | METER 2 = WOtUF 56 270K § 560K
Il ; : L 30t TO Ji-4 TO -2 SRN-ORG
' ! I T o2 7
|ST DOUBLER 2ND DOUBLER 3RD DOUBLER Tie i ! 1 €304 csos = _ezze wHT-vEL
a7 r8 i [, . ! 1n3v BRN-RED omui Towr
B, € - M9534 P4 i 147 Jeeo | et = A,[; C S0 = ehna  CEPsees-a
] e = i Toaur |} Toaur PRE-AMPLIFIER T
ez i F . <03y, T e ! . 4 | FILTERED A++ SleneRs e
Teo oSV ! i 9 <0.5, L L 4 rrom
Too e i”“ ov ’ 8 s oo B | 11 |
T <+ L = = = T |
- 2ND OSCILLATOR |
i Coi:r oWF % Tho '
:__E_ j:: i 24 ?nwti_':“ c%'
4 = =
:ﬁb«; e ::: svtry 14.245MHZ[ Q4 22 l gk&w
A ] [
T wrom o wHT-BL na3 w ] PRIVATE - LINE™ DECODER
o5 s 7% J
l:mn L
ELEMENT
NOTES 183 o
cu:wzm < VOLTAGE REGULATOR CURRENT REGULATOR Py .
N oRN-BLY SRS —s 9,5V REGULATED «7ti-s
2q 2 _L CRE.
52 LOW-PASS FILTER 8 NOISE GATE AMPLIFIER AMPLIFIER / "VIBRASPONDER" AMPLIFIER DETECTOR OUTPUT NOISE
i owf[ es? . ot CLIPPER DRIVER SWITCH SWITCH
T e T, A L
WARP ADJUST lasv Towr L » pcrs EEPS- 1595-0 210 'K Jerss
=i cR2s g _LC43 - - crs o0isUF <757]_ areol Q754 Q752 Q753 c780 Q755 Q756
I = 2 3 = M50 M3570 M9570 M95T74
b "““5 e Jowr FILTERED A++.—_uure i emre = oA 29K
ELEMENT = - BRN-RED - : . 51 (2
.fﬂ. ' J-8 'L::, wm',:;é’é“m S mrst] mys2 Cﬁ” arv L CE? ) osv [V c;.? v (P RIT2 py 6:)_“” y
q-I-W—-I I J__-: 22K s8K osaUF v |oesur .1y ‘?;g;o 068UF 5y 400K oy
3.3v PRSI T |
2< I
< 0.6V crs2 CR75( "VIBRASPONDER"
. S8 smome L p FC. o ior (g o e e gmmriwme £ dme e me S s e dmer e I I e
o ERTEE e ;
L asv Towr | Tozew Towr = - c762
1q £ = = = == = == = = ==
‘j 1 Py + [ 15UF
=1 7] R774
. 2.2K CR753 CR752
F3_ wami|t o I R77S by
CHANNEL s 33 R778
ELEMENT L 47K
g l BRN -RED RCRTS4 veps GRN-BLK YEL-BLU
— ~3100-0
N BRN-BLY AUDIO e o 2 = ‘7 10
RS a2 PRE-AMPLIFIER DUPLICATION OF ‘_‘! PRE-DRIVER mr;gtlivsg;rslAL AUDIO OUTPUT A+ FILTERED "P'DECODER  CARRIER SQUELCH
e — N Q341 CONTROL PANEL CIRCUITRY o FROM OUTPUT TO DISABLE TO
M9570 £343 o 8 €4 AUDIO BOARD AUDIO BOARD AUDIO BOARD
. 95 i REQ | RSOS PL" DECODER 0342 "PL" FILTER
o.6v YEL-BLY F 3 SWTCHED oNo R343 4TUF ! oK MI5TH i ov
<4 FROM 55018 oo s 55 | (o) | cr64  C766 c3as R Earaadd o.220F a cree
— AUDIO INPUT L SRA-RED nyar €302 3% | wHT R346 YEL-RED YELBRN TS _R3e7 89vF5Q (F\OVFSO - S3oda BN FILTER INPUT  JYEL-RED S YELBRN, FITER OUTPUT NOTES:
craneL 5K n 25K T 10K i Josae oo 82 &/ n FROM AUDIO BOARD i c7es] —— |, S AR
FLEMERT - YELRED F2 gancnss oo PISCRIMIATOR l oe e BLK | nsos c7es o.480F 5 350 s aw e BN rasz iy P ] mmm=m O 1. FREQUENCY CALCULATIONS:
L From s5018 C34 R342 R344  3R345 I 25K I I $Er0z3e3s R361 e’ 22 - a.svrse YeL - 1 ‘ ’
Ioows 27K 0o 3K 752 = = 10K RT 34 aes | J2 U == AUDIO OUTPUT Lrsz |
. [ L . < t = ! S | m3s9 tlcsas £330 a3 23lies <, % E sucyey [ 70 CONTROU PANEL sreaken oHo TRANSMITTER
G—L——I YEL-BLK Fi ’s:g’;:nsss% sno GRAY - GRN = Pro 7343 15”' ;}3043 0@ o5 ' - -i
4<+ "pL" } | I_ - —__.—-.] i 1 gf:ljgg weTer - = =t
. - 346 RECEPTACLE ° -
Ee FaSoE 5 NPT N @f = e %
oV L
€350 t ]
i osé{ur BLK-YEL " RECEIVER
MULTIPLE FREQUENCY MODELS ONLY GRAY 455KHZ TF AMPL.2 WHT-BAN 1 £ - 11.7 MHz
BAN - YEL BLK ABEKHZ IF AMPL.3 ’_I—*_TNO:W”B 2 o7
24
Tisoo | <3
NOISE NOISE NOIS = -
LIMITER AMPLRIER DETECTOR SwiTcH 6 GND DISCRIMINATOR e o, 2. SEE PARTS LIST FOR COMPONENT VALUES.
i enow v orer 45T ooUBLER wor-am] 3. PIN NUMBERS ARE FOR REFERENCE ONLY, PINS ARE PART
X INPUT '—-—T—<
0348 Q350 2ND DOUBLE - OF CIRCUIT BOARD.,
Lease M8570 M3571 it “————“’L'HL,—< s 4. Q345 AND Q346 ARE LOCATED ON RECEIVER CHASSIS:
oz s G R S0rso oM Au010 30aR0 D +-SE < 5. VOLTAGES IN PARENTHESES ARE FOR KEYED TRANSMITTER
o 1 o 1 = 10 BRN-RED CONDITION.,
o ng:“issa SaEse secuLarin soaro 2 ° 6. COMPONENT REFERENCES OUTLINED BY A RECTANGLE INDICATE
6 R375 2
e 826 Terwe Towr 1o a5z boann P »2RHED < MARKING ON CHASSIS,
= = = L 1 7. 'SEE PARTS LIST FOR RESISTOR WATTAGE RATINGS, UNLESS
f38a +le3se _ OTHERWISE STATED, CAPACITOR VALUES ARE IN PICOFARADS.
39K Tosur = 8. ALL DC VOLTAGES ARE MEASURED WITH A MOTOROLA SOLID-
B STAGE DC MULTIMETER OR EQUIVALENT WITH 11 MEGOHM
o"7v 28y RED-BRN INPUT RESISTANCE,
c360}+ ToMH mFL%IsEnEEELvA++ 9. S300 SHOWN IN POSITION 1 (15-WATT).
VELBLY . oen-rep  00VF[ 10, USED IN 15-WATT MODELS ONLY.
= EEPS-1597-4 11. Z11S A POTTED ASSEMBLY AND IS REPLACEABLE AS A UNIT. S
12, DIODE MOUNTED ON TERMINAL BOARD TB5-7, 8. PARTS LIST HOWN ON
CARRIER T
13, TOP VOLTAGE IS WITH FUNCTION ACTIVATED., BOTTOM VOL
BISABLE o FILTERED FILTERED FILTERED AGE 1S STANDBT, BACK OF THIS DIAGRAM
FROM “PL" DECODER
TO EXCITER U To yi-8 A> B = A IS GREATER THAN B. . .
GoARD To P peceoeR € A= B - AIS LESS THAN B Schematic Diagram
“pL" AUDIO MUTE "pL" 14, USED IN 30-WATT MODELS ONLY. Motorola No. 63P81005E39-A
DISABLE FromTeN-S  DECODER ¢ 15. SINGLE-FREQUENCY MODELS ONLY.
TR m?.}j-;[? ngczozﬁ 16. SPLIT-CHANNEL ONLY. (Sheet 3 of 3)
8
17. PART OF 5300, 12 70 UP
Q343, -
"‘&"%"g',;: 18. NOT USED ON SINGLE-FREQUENCY MODELS. 6/12/
AILS

EPS-2326-A 22.5



22-6

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

IMPORTANT

USE ONLY THE FOLLOWING MOTOROILA

PART NUMBERS WHEN ORDERING
REPLACEMENT PARTS

PARTS LISTS FOR PRINTED CIRCUIT BOARDS ARE

ON THE BACK OF THE CORRESPONDING PRINTED
CIRCUIT BOARD DETAILS

RECEIVER

TLN8846A Metering Socket & Cable

PL-315-0

CAPACITOR, fixed
C58, 59, 60, 21K832501 .01 uF +60-40%; 250 v
61
CONNECTOR, receptacle:
J1 9C857358 female; 12 cont,
RESISTOR, fixed:
R33, 34 65129225 10K +10%; 1/4 w
IF Filter PL-314-0O
Z1 TFN6022AS FILTER, IF bandpass: (split

channel); center freq., 455 kHz

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

PL-317-0

Q345, 346

T352

XQ345, 346

48K134584

25C82061H02

9B851303

TRANSISTOR:

P-N-P; type M4584; dqes 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 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)

TLN4135A Multiple~-Frequency Kit PL.-555-0
SEMICONDUCTOR DEVICE,
diode:

CR23 48C82392B03 | silicon
SWITCH, rotary

S501 40C83304G01 | 2 pole; 4 position; incl adjust-
able stop; does not incl
36B82630H01 KNOB, control

NOTE:

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

PEPD-18603-D

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

BOARD AND REF,
SUFFIX NO. | SYMBOL CHANGE LOCATION
REVISED DESIGNA- BOTTOM
TION OF BRN-RED CENTER OF
{A++}) LEAD, BOARD.
TLE6156A-2 C107 WAS 21C82450B08, MODULATOR
1.2 uuf
R170 WAS 65128683, 150K
TLE6I57TA-1 CR108 REMOVED
109 48C82392B03
CR116 ADDED
117
R130 REMOVED 685559,
150K
R131 ADDED, 100K PARTS LIST
{450-470 mc)
R171 ADDED 430 OHMS
(450-470 mc)
R172 ADDED 120K {450-
470 mc) CIRCUIT
WAS AS SHOWN BE-
LOW:
) e
T |
thocise
Fsur 2y 1 N
J; l BRN RED l
. Ca1e
ci196 R165 |
Isur 2 o1uF ﬁ%?}i
L BRN-RED L @06 agome
VR
A++ .
FILTERED wwo% SeCRItS
1SOK
450-470MC GNLY
\\‘ ! N
crion CRi09 “Rizo sv i
150K
e R130
cioI8 |
cio9 I
[
QQOiCR o
09
chz R106
= CRiO8
R1O8
CRI03
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PARTS LIST

TLE6156A Exciter Kit (406-420 MHz)

TLE6157A Exciter Kit (450-470 MHz)

EPD-15273-E

CAPACITOR, fixed: pF; +10%;
Cl06, 108 21D82187B18 %1\6’5}6 Jrated
Ccl107 21C82450B34 1 £#5%; (TLE6156A)
0r21C82450B08] 1.2 +5%; (TLE6157A)
Cl09, 110 21D82428B10 . 0033 uF; 100 v
Cl111, 120 21D82428B58 .01 uF +80-20%
Cll2 21D82133G37 2 £0,25 pF; NPO
Cl13, 115, 21D82428B59 .01 uF+80-20%; 200 v
117, 195
Cll4 21D82610C44 100 £5%; 100 v; N220
(TLE6157A)
or21D82610C09| 120 £5%; N220 (TLE6156A)
C118, 191 21D82187B10 270 (TLE6157A)
or21C82428B59| . 01uF +80-20%; 200 v
(TLE6156A)
Cl19 21D82133G81 10; N1500 (TLE6157A)
or21D82204B19} 20 +5%; N1500 (TLE6156A)
C133 8D82905G07 0.1 uF; 50 v
Cl92 23KB65136 15 uF #20%; 25 v
Cl193 21C82187B07 470
Cl94 21D82133G01 10 £5%; NP0
clo1s, 1019 21K840846 15 +5%; NP0
SEMICONDUCTOR DEVICE,
diode: {SEE NOTE)
CRI101, 102 48C82190H02 silicon; varactor type
CR103 48C82921G01 germanium
CR115 48D82256C56 | silicon; zener type (TLE6156A
only)
lor48D82256 C16| silicon; zener type (TLE6157A
only)
CR116, 117 48C82392B03 silicon (TLE6157A only)
COIL, RF:
L1101 24V80905A27 RED DOT; incl, 76C82098H01
CORE, tuning
TRANSISTOR: (SEE NOTE)
Q101, 102 48RB69322 N-P-N; type M9322
Q104 48R869323 N-P-N; type M9323
RESISTOR #5%; 1/2 w;
unl. stated
R103, 104 652050 270K
R105, 161, 163 | 65128689 2.2K +10%; 1/4 w
R106 656229 1K £10%
R107 655786 27K
R108 65128599 680 £10%; 1/4 w
R109, 111 652036 33 £10%
RI110 656326 100 £10%
RI113 656022 330 £10%
R115 655775 680K
R128 18D82238D14 var; 20K; 1/4 w
R129 65128683 150K; 1/4 w
R131 655553 100K (TLE6156A only)
br65124A97 100K; 1/4w (TLE6157A only)
R132 65400066 220K
R162 65129231 3.3K +10%; 1/4 w
R1l64 65129432 820 £10%; 1/4 w
R170 65124 B06 220K; 1/4 w (TLE6156A only)
R171 65129806 330; 1/4 w (TLE6156A only)
or6S124A40 430; 1/4 w (TLE6157A only)
R172 652049 120K (TLE6157A only)
TRANSFORMER:
T101, 102 24V80903A21 coded GRAY-ORG incl.
76B82611C02 CORE, tuning;
(TLE6157A)
or24V80903A26 coded ORG-RED incl.
76B82611C02 CORE, tuning;
(TLE6156A)
T103 24VB0905A26 GRN DOT; incl. 76C82098HO01
CORE, tuning
NON-REFERENCED ITEMS
1VB0737A35 SHIELD ASSY, (Used with T101,
T102)
26A82076C03 SHIELD {(Used with L.101, T103)
NOTE:

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

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN8530A Xmtr.
{Multiple-Freque

Channel Element Board

ncy)

EPD-15556-G

C189,
1009,
C190,
1020,
1011,
C1004,
1010,

1021,
1012
196,
1008,
1014
1022,
1013

L133, 134

R159, 166, 167,
168

R160

R165

21C82187B20

23K865136

21D82428B59

24V80900A61

65129862

65129754
656406

CAPACITOR, fixed:
. 001 uF £10%; 100 V

15 uF #20%; 25 V

.01 uF +80-20%; 200 V

COIL, RF:
choke; 0. 62 mH; sleeved

RESISTOR, fixed: x10%;
150; 1/4 W

33; 1/4 W
22; 1/2 W

TLN8998A Channel Element Board Kit (F1)

PL-355-0

CAPACITOR, fixed:
C189 21C821878B20 |. 001 uF =10%; 100 v
C190, 196 23K865136 15 uF £20%; 25 v
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)
CR110 48C82392B03 |silicon (SG3182)
COIL, RF:
L1131 1V80900A61 choke; 0.62 mH (slecved)
RESISTOR, fixed:
R159 65129862 150 £10%; 1/4 w
R160 65129754 33 £10%; 1/4 w
R165 656406 22 £10%; 1/2 w
NOTE:

Replacement diodes must be ordered by Motorola part
number only for optimum performance.
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IDC Circuit Board Detail
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN8317A I.D,C, Board Kit

EPD-15275-B

CAPACITOR, fixed:uF *10%;
25 v; unl. stated

cl21, 123 23K865136 15 £20%

Cl24 8D82905G04 .068; 50-v

Cl26, 128 21D82187B17 820 pF; 500 v

Cl129 23K865137 4,7 £20%

C130 8D82905G25 .0033; 100 v

C131 8D82905G11 0.22; 50 v
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)

CR105, 106, 48C82392B03 silicon

107
COIL, audio:

Lioz 25D82113H02 choke; 1 h
TRANSISTOR: (SEE NOTE)

Q103 48R 869323 N-P-N; type M9323
RESISTOR, fixed: +5%; 1/2 w;
unl. stated

R116 656291 560 £10%

R117 656229 1K +10%

R119 655772 47K

R120 656166 1.2K

R121, 124 655556 10K

R122 65400424 68

R123 65400060 2K

R125 652001 6.8K

R126 656480 22K

R127 65400490 8.2K

NOTE:

Replacement diodes and transistors must be ordered by
Motorola part number only for optimum performance.
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PARTS LIST SHOWN ON
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Circuit Board Detail
Motorola No. PEPS-2703-0
6/12/70-UP
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN8746A Regulator Board PL-323-0
CAPACITOR, fixed:

C52 8D82905G30 0.1 uF £10%; 50 v

C53 21D82428B59 .01 uF £20%; 200 v

C54 21D82428B62 .01 uF *20%; 200 v
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)

CR6 48D82533D10 silicon; zener type

CR7, 8, 9 48C82392B03 silicon
COIL, REF:

L26 24D82135G08 choke; 620 uH
TRANSISTOR: (SEE NOTE)

Q8 48R869426 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

NOTE:

Replacement diodes and transistors must be ordered by

Motorola part number only for optimum performance,
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PARTS LIST SHOWN ON
BACK OF THIS DIAGRAM

RF Deck Circuit Board Detail
Motorola No. PEPS-1289-A
6/12/70-UP
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLE6362A RF Deck

PL-311-A

CAPACITOR, fixed:

C1 21KB67302 13 pF £5%; 500 v

Ccz 21DE3880G01 001 uF £10%; 100 v

C3 215124554 22 pk £5%; 500 v; NP0
CONNECTOR, receptacle

J1 9BR82323G01 female; coaxial; min,
COIlL, RF

L1 IV80780A73 4 turns; tapped at 0,43 "front
end"”

LZ, 3, 4,5 24B83853G03 4 turns

L6 1VE0780A72 4-1/4 turns; tapped at 1-5/8
turns

L7 24B83884G01 3-1/2 turns; coded RED
TRANSISTOR: (SEE NOTE)

Q1 48R869533 field-cffect; type M9533
RESISTOR, fixed

R1 65185883 2.2K £10%; 1/8 w

NOTE:

Replacement transistors must be ordered by

Motorola part number only for optimum performance,
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

ODESCRIPTION

PARTS LIST

TLN4134A Four-Frequency Receiver Board PL-562-0

c27, 50, 55,

56, 57

21D82428B59

CAPACITOR, fixed:

.01 uF +80-20%; 200 v
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

i

PARTS LIST

TLN8750A Multiplier Board (One-Frequency)

TLN8751A Multiplier Board (Multi-Frequency) PL-319-A
CAPACITOR, fixed pF; #5%;
500 v; unl. stated

c28 21C82450B29 0.51

Cc29 215114166 30 £10% (TLN8750A)

or21D82133G06] 27; NPO (TLN8751A)

C30 21D82610C45 40; 100 v; NPO

C31 21D82610C44 100; 100 v; N220

C32, 38 21K857336 2 £0,25 pF; NPO

C33 21K859642 9

C34 21K859697 30; N470

C35 21K832501 .01 uF +60-40%; 250 v

C36, 44, 46, 21D82428B59 .01 uF +80-20%; 200 v

51

C37 21D82450B35 0.2 £10%

C39 21C82187B06 560 £10%

C40 21K840850 4 +0, 5 pF; NPO

C41 21K840847 5 0.5 pF; NPO

C42 21K848525 16; NPO

C43, 84 21D82428B62 .01 uF +80-20%; 200 v

C45, 47, 48 21D82428B59 .01 uF +80-20%; 200 v
(TLN8751A only)

C49 8D82905G11 0.22 uF *10%; 50 v
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)

CR1 48C82921G02 germanium

CR4, 5 48C82392B13 silicon

CR23 48C82392B03 silicon
COIL, RF:

Li4 24D83857G01 coded BRN; incl. tuning core

L15 24D83857G02 coded RED; incl. tuning core

L16 24D83857G03 coded ORG; incl, tuning core

L17 24D83857G04 coded YEL; incl. tuning core

118 24D83857G05 coded GRN; incl, tuning core

L19 24B83858G03 13-7/8 turns; tapped at 3-1/4
turns; does not incl.

76 B83419G02 CORE, tuning

L20 24 B83858G02 13-5/8 turns; does not incl,
76B83419G02 CORE, tuning

L21 24B83858G01 12-1/4 turns; tapped at 1-3/4
turns; does not incl,
76B83419G02 CORE, tuning
TRANSISTOR: (SEE NOTE)

Q5, 6, 7 48R869534 N-P-N; type M9534
RESISTOR, fixed: *10%; 1/4 w;
unl, stated

R17 65185B90 8,2K; 1/8 w

R18 65185B86 3.9K; 1/8 w

R19 65185C02 68K; 1/8 w

R20 65129752 270

R21 65128688 2. 7K

R22, 25 65129860 56

R23 65129617 120

R24 65128689 2.2K

R30, 63 65127807 33K

NON-REFERENCED ITEMS
26A82221H01 SHIELD, coil: used with L14,
L15
26A82076CO01 SHIELD, coil: used with Ll16,
Ll7, L18
1V80780A82 SHIELD ASSEMBLY, coil:
used with L19, L20, L21
NOTE:

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

PEPS-1293-B

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

BOARD AND REF.

SUFFIX NO. | SYMBOL CHANGE LOCATION
TLN8752A-1 C24 20 pF; 21D82610C22 FROM BASE
TLN8752AL-1 REMOVED OF Q4 TO
TLN8753A-1 GRQUND
TLN8753AL-1 C85 ADDED Q4 EMITTER

PARTS LIST

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-A
CAPACITOR, fixed: pF; +5%;
50 v; unl, stated
C4 21D82204B28 43; 200 v; NO8O
C5, 8, 9, 10 21D82428B59 .01 uF +80-20%; 200 v
Cé6 21D82204B29 43 £3%; 200 v; NPO
C7 21D83406D18 47; N150
Cl11, 15 21D82450B29 0.51
cl2, 14, 17 21D82133G44 18; N330
C13, 16 21D83406D19 33; NPO
C18 21D82133G52 43; NPO
C19 21K840048 240
Cc20 21DB2428B26 .02 uF +80-20%; 200 v
Cc21, 23 8D83293B01 0.1 uF +10%; 50 v
cz2 21¢82372C01 | 0.1 uF +80-20%; 25 v
Cc25 21K859942 220
C26 21D83406D10 6.8 20,25 pF; NP0
C85 21R124554 22; NPO
COIL, RF:
L8 24E83879G01 coded BRN
L9 24C82835G21 choke; 3.7 uH
Ll1o, 11 24F83879G04 coded YEL
L12 24D82135G04 choke; 1,5 uH
L13 24D82135G08 choke; 620 uH
TRANSISTOR: (SEE NOTETI)
Q2 48R869456 N-P-N; type M9456
Q3, 4 48RB69571 P-N-P; type M9571
RESISTOR, fixed: =10%; 1/4 w;
unl, stated
R2, 3 65128687 6.8K
R4 65129231 3.3K
R5, 7 65127802 1K
R6 65129753 100
RS, 9 65129233 47
R10, 15 65129230 12K
R11, 12 65129269 1,8K
R13 65127805 15K
R14 65127807 33K
R16 65127800 220
TRANSFORMER, RF:
T1 24E83879G02 coded RED; incl, tuning core
T2 24E83879G03 coded ORG; incl, tuning core
CRYSTAL UNIT, quartz:
(SEE NOTE II)
Y1 type FSD 11, 70625 MHz (TLN8752A) or
11,60625 MHz (TLN8753A)
Y2 type FSD 11,6945 MHz (TLN8752A) or
11.5945 MHz (TLN8753A)
Y3 for standard IF:
type GN 12,155 MHz (TLNB752A)r
11.245 MHz (TLN8752AL)
for shifted IF:
type GN 12,055 MHz (TLN8753A) or
11,145 MHz (TLN8753AL)
NOTE
Standard IF = 11,7 MHz
Shifted IF = 11,6 MHz
NOTE:

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

II. When ordering crystal units, specify carrier frequency,
crystal frequency and crystal type number,
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REVISIONS

PEPS-1294-E

BOARD AND

SUFFIX NO.

REF,
SYMBOL

CHANGE

LOCATION

MOTOROLA
PART NO.

REFERENCE
SYMBOL

DESCRIPTION

TLN8747A
TLN8747AL

C361

ADDED .068 uF

Q301 EMITTER]

C305

WAS 8C82427B01

PARTS LIST

TLN8747A-1
TLN8747AL-1

C313

REMOVED (WAS
21D82428B59, .01 uF
CONNECTED BE-
TWEEN GROUND AND
JUNCTION OF R311
AND WHT-BRN
METER-1 LEAD)

CENTER OF
BOARD

C315

REMOVED (WAS
21D82428B59, .01 uF
CONNECTED BE-
TWEEN GROUND AND
JUNCTION OF R316
AND WHT -RED
METER-2 LEAD)

CENTER OF
BOARD

TLN8747A-2
TLN8747AL-2

24-12

EXTENSIVE CIRCUIT
CHANGES

REFER TO
PEPS-3320-0O

PARTS LIST

TI1N8747A 455 kHz IF Board

TLN8747AL 455 kHz IF Board (NOTE II) P1-322-B
CAPACITOR, fixed: uF; 10%;
50 v; unl, stated
C303, 304, 309 | 8C82095G06 0.1; 200 v
Cc302 8D83813H04 0.1
or8D82905G07 0.1
C308, 314, 301 | 21C82372C01 0.1 +80-20%; 25 v
C305, 361 8D82905G04 .068
C306, 311, 317,| 21D82428B59 .01 +80-20%; 200 v
318, 326, 329
C307, 312 21C82187B17 820 pF; 500 v
C310, 316 21D82133G23 27 pF; 500 v NPO
C319, 320 8D83813H09 0.22
or8D82905G11 0.22
C321 21E82537B38 1000 pF +3%; 100 v
C322, 323 21E82537B39 1500 pF +2%; 100 v
C324, 325 21D83406D20 62 pF #5%; 500 v; N1500
C327 21D82187B25 3300 pF; 500 v
C328 21K859219 56 pF #5%; 500 v
SEMICONDUCTOR DEVICE,
diode: {SEE NOTE I)
CR301, 302 48C82921G01 germanium
COIL, RF:
1301 24D82135G08 choke; 0.62 mH
1302 24D82135G07 choke; 2 mH
TRANSISTOR: (SEE NOTE I)
Q301, 303, 305 | 48R869571 P-N-P; type M9571
Q302, 304 48R 869570 N-P-N; type M9570
Q306, 307 48R 869570 N-P-N; type M9570 (T LN8747A)
or48R869571 P-N-P; type M9571
(TLN8747A1L)
RESISTOR, fixed: +10%; 1/2 w;
unl. stated
R301 655581 3.3K
R302 656393 1.2K
R303, 321 656090 470
R304 656432 270
R305, 314, 323 | 656229 1K
R306, 309, 317,] 656038 1.5K
320
R307 656373 150
R308 656394 12K
R310, 324 656270 220
R311, 318, 322 | 655591 18K
R312 656080 4.7K
R313 655659 3.9K
R315 656040 680
R316 656048 47K
R319, 325 655550 47
R326 65128599 680; 1/4 w
R327, 328 65129886 2TK +5%; 1/4 w
R329 65128902 47K; 1/4 w
R330 65129227 270K; 1/4 w
R331 65129247 560K; 1/4 w
TRANSFORMER, discriminator;
T3 24V80906A42 coded RED; incl, 76B82572G03
CORE, tuning
NOTES:
I. Replacement diodes and transistors must be ordered by

Motorola part number only for optimum performance.

II. TLN8747AL used in receivers which employ low-side
injection in high IF board.



DISCRIMINATOR
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- T | c304 W WHT-RED $470 To.220F R330
3470 To ] = 270K
470 “JG.4uF v
= METER | METER 2 METER 4
301 TO J2-4 T0 J2-2 T0 J2-4
L
cson] O€Mi |c303
70
04U :]_E.QUF AFC Jo.
- - cHaRO.cL PRE-AMPLIFIER
ELEMENT

T0
"PERMAKAY" A+
FILTER Zi

BRN- RED

WHT-YEL METER 4

AFC
CORRECTION VOLTAGE

TO CHANNEL ELEMENT

' NPUTF . ’g GRN-RED AUTDPIOT
FROM >
o | | Ko

PRE-AMPLIFIER

i o e s st o, st S o oy i issines s s oo onsns | orsons s,

iWHT' RED % CR303 AND CR304 POLARITY REVERSED
FOR MODEL TLNBT747AL.
METER ¢ METER 2
BO-EEPS~2930G-A
OL-EEPS-3321-A
PARTS LIST SHOWN ON
FOR MODELS TLN8747A AND TLN8747AL BACK OF THIS DIAGRAM
SUFFIX -1 OREARLIER, REFER TO CIRCUIT TLN8747A-2 & TLN8747AL-2
BOARD DETAIL PEPS-1294. 455 kHz IF Amplifier Circuit Board Detail
Motorola No. PEPS-3320-A
EPS-3323-0 6/12/70-UP
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REFERENCE
SyYMmBoOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN8747A 455 kHz IF Board

TLN8747AL 455 kHz IF Board (NOTE II)

PL-779-0

CAPACITOR, fixed: uF; £10%;
50 V; unl. stated
C303, 304,309 | 8C82095G06 0.1;200V
C302 8D83813H04 0.1
or8D82905G07| 0.1
C308, 314, 301 ] 21C82372C01 0,1 +80-20%; 25 V .
C305, 361 8D82905G04 . 068
C306, 311, 317, 21D82428B59 .01 +80-20%; 200 V
318, 326, 329
C307, 312 21C82187B17 | 820 pF; 500 V
C310, 316 21D82133G23 | 27 pF; 500 V NPO
C319, 320 8D83813H09 0,22
or8D82905G11| 0,22
c321 21E82537B38 | 1000 pF +3%; 100 V
c322, 323 21E82537B39 | 1500 pF *2%; 100 V
C324, 325 21D83406D17 62 pF +5%; 500 V N1750
Cc327 21D82187B25 3300 pF; 500 V
C328 21K859219 56 pF +5%; 500 V
SEMICONDUCTOR DEVICE,
' diode: (SEE NOTE I
CR301, 302 48C82921G01 germanium
CR303, 304 48C83654H02 silicon (NOTE III)
COIL, RF:
L301 24D82135G08 | choke; 0,62 mH
1,302 24D82135G07 choke; 2 mH
TRANSISTOR: (SEE NOTE I)
Q301, 303, 305 | 48R869571 P-N-P; type M9571
Q302, 304 48R 869570 N-P-N; type M9570
RESISTOR, fixed: £10%; 1/2 W;
unl, stated
R301 655581 3.3K
R302 656393 1.2K
R303, 321 656090 470
R304 656432 270
R305, 314, 323 | 656229 1K
R306, 309, 317,]656038 1.5K
320
R307 656373 150
R308 656394 12K
R310, 324 656270 220
R311, 318, 322 |6S5591 18K
R312 656080 4, 7K
R313 655659 3.9K
R315 656040 680
R316 656048 47K
R319, 325 655550 47
R326 65128599 680;1/4 W
R327, 328 65129886 27K #5%; 1/4 W
R329 65128902 47K; 1/4 W
R330 65129227 270K; 1/4 W
R331 65129247 560K; 1/4 W
TRANSFORMER, discriminator;
T3 24V80906A42 | coded RED; incl. 76B82572G03
CORE, tuning
NOTES:
L. Replacement diodes and transistors must be ordered by
Motorola part number only for optimum performance.
II, 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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g . SXIS'ETER 2.2K 27K | | |
=
C=COLLECTOR % =CARRIER SQUELCH I ‘ 1 2 3 4 5 G_l
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PARTS LIST SHOWN ON
BACK OF THIS DIAGRAM

Audio and Squelch Circuit Board Detail
Motorola No. PEPS-3101-0O
6/12/70-UP
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REFERENCE
SYmMeoL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN8783A Audio & Squelch Board PL-320-A
CAPACITOR, fixed: uF; *10%;
50 v; unl. stated

C341 21D82187B29 .001; 100 v

C342, 345, 347| 8D82905G11 0.22

C343, 357 23K865137 4,7 ¥20%; 25 v

C344, 349 8D82905G05 0.15

C346, 358, 359 23K865136 15 +20%; 25 v

C348 23D82783B08 1 £20%; 35 v

C350, 351 8D82905G04 . 068

C352, 354 8D82905G02 . 022

C353 21K850118 100 pF #5%; 300 v

C355 21K859944 300 pF *5%; 500 v

C356 21K874352 1200 pF *5%; 300 v

C360 23D82601A25 100 +150-10%; 20 v
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)

CR341, 342, 48C82392B03 silicon

343
COIL, RF:

L341 25B82878A03 | choke; 70 mH
TRANSISTOR: (SEE NOTE)

Q341, 343, 48R869570 N-P-N; type M9570

344, 347, 348

Q342, 350 48R869571 P-N-P; type M9571

Q349 48R869594 N-P-N; type M9594
RESISTOR, fixed: #5%; 1/4 w;
unl, stated

R341 65127805 15K £10%

R342 65127806 27K £10%

R343 65185C02 68K £10%; 1/8 w

R344, 369 65131524 100

R345 65129805 1K

R346 65185B91 10K #10%; 1/8 w

R351 65129861 68 £10%

R352 65129433 5.6K £10%

R353, 361 65129225 10K £10%

R354 65129804 18K +10%

R362 656291 560 £10%; 1/2 w

R363 65131641 22 £10%

R364 17C82350A05 | 0,16 £10%; 1w

R365 6S185B82 1. 8K #10%; 1/8 w

R366 65129237 6. 8K

R367 65129299 68K

R368 65127801 470 +10%

R370 6S185A53 1.5K; 1/8 w

R371 65129887 12K

R372 6S124A97 100K

R373 6S185B06 220K; 1/8 w

R374 65131276 150

R375 6S185A47 820; 1/8 w

R379 65129431 180

R384 65129232 3.9K +10%
THERMISTOR::

RT341 6C82769A01 10 ohms @ 25°C

RT342 6B865641 300 ohms @ 25°C
TRANSFORMER, AF:

T351 25C82058H01 lug terminals (not marked);
pri: (center-tapped); total res.
670 ohms max. sec: (center-
tai;ped); total res, 13 ohms max
(primary center tap coded WHT
dot)
PACKAGED RESISTOR
NETWORK:

Z341 51D82070H06 incl, R355, R356, R357, R358,
R359, R360

Z342 51D82070H08 incl, R378, R380, R381, R382,
R383

7343 51D82070H09 incl. R347, R348, R349, R350,
R376, R377

NOTE:

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

24-16
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PARTS LIST SHOWN ON
BACK OF THIS DIAGRAM

"Private-Line' Decoder and Filter
Circuit Board Detail

Motorola No, PEPS-3103-0
6/12/70-UP
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN8785A "PL'" Decoder Board PL-324-A
CAPACITOR, fixed: uF; *10%;
50 v; unl, stated
C751 21D82187B10} 270 pF; 500 v
C752 8D82905G 11 0.22
C753, 764 8D82905G08 . 033
C754 8D82905G07 0.1
C755 21D82187B18] . 0015; 100 v
C1756, 758, 8D82905G04 . 068
759, 761, 766
C757 8D82905G01 | .01
C1760 8D82905G02 . 022
C762 23D83214C02| 15 #20%; 25 v
C763 8D82905G05 | 0. 15
C765 8D82905G09 0.12
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)
CR751, 752, 48C82392B03| silicon
753, 754
REACTOR: AF choke;
L751 24C84003A01) 6 H
L752 24C84004A01| 6 H; shielded
TRANSISTOR! (SEE NOTE)
Q751, 752, 48R869570 N-P-N; type M9570
753, 754,
755, 757
Q756 48R869571 P-N-P; tyi)e 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. 7K
778, 781
R769 65129984 680
R770 65129753 100 £10%
R774 65129804 2.2K
R775 6S5124A13 33
R779 68129147 220K +10%
R780 65128682 390K £10%
NON-REFERENCED ITEMS
14C83485C01 | SOCKET, "Vibrasponder'
Resonant Reed; 4 cont.
NOTE:

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

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN8660A Power Supply Circuit Board

EPD-18974-E
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REVISIONS PEPD-18933-D
BOARD AND REF, CHANGE LOGATION
——+% LOW VOLTAGE GROUND SUFFIX NO. SYMBOL
TLN8660A-1 c218 ADDED .01 uf Q204 EMITTER]
TLN8660A-2 R235 ADDED 10K TOP RIGHT
CR218 ADDED OF BOARD
TRANSISTOR DETAILS 219 ADDED SCHEMATIC
B DIAGRAM
2 Q204 WAS 48R 869271, BOTTOM
€ ¢ E ¢ M9271 CENTER OF
BD.
0204 Q208

OL DEPD- 18932-F

(Page 25-2 is blank)

CAPACITOR, fixed: uF:

C210 23C82077C01 100 +150-10%; 35 v

C213, 215, 217,{21D82428R59 .01 +80-20%; 200 v

218

C214 21D82428B40 .01 +60-40%; 250 v
SEMICONDUCTOR DEVICE,
diode: (NOTE)

CR201 thru 208, [48C82466H16 silicon

210, 212

CR209, 211 48C82466H12 silicon

CR213 48D83461E11 silicon; zener type

CR214 48C82178A04 silicon

CR218 48C82392B03 silicon
TRANSISTOR: (NOTE)

Q204 48R869491 N-P-N; type M9491

Q205 48R869299 N-P-N; type M9299
RESISTOR, fixed: 10%; 1/2 w
unl stated

R201 thru 208 656475 680K

R216 65118226 12; 1 w

R217 655701 820; 1 w

R218 656373 150

R219 655550 47

R220 656022 330

R221 656090 470

R222 656432 270

R2206, 227, 229 }636080 4, 7K

R228 652009 22; 2w

R230 655556 10K 5%,

R231 18C83168C01 500 £20%; 2 w

R232 655551 120

R233 656477 15K

R235 656320 10K

NOTE:

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

Consolette Base Station
Power Supply Circuit Board Detail
Motorola No. PEPD-18933-D

6/12/70-UP
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TONE OUTPUT

TO XMTR MODULATOR

GRAY
BRN

—

BRN-WHT

YEL-GRN

GRAY-GRN

: c B
Q705 Q701,Q702
Q703,Q704

TRANSISTOR DETAILS

To POWER
K20i-8| suPPLY

TO RELAY COIL

BRN-BLU

9.1V
REG

OL-DEPD-18622-A

NOTE § free
8.2K
CR70%
CR706 R71 arn-aLu 9,4V REG.
L o FROM RCVR.
—[c701 o R714 R715 +1C703 R721 R725 3 R732
Fosur 150K 227K Tasue 57k o CR709 120K
DELAY GEN. R707 RELAY DRIVER osc.
oy 15K osc. [,,, C1p¢  mme sav | 198 CR710
(0.79v) R703 1AV 13,2V LAy oK A - s
150 2.5v 12.7v) 3.1V 12,5V} 047 UF 0.5UF
701 CRI07 {121V : Q704 24v(§)Q705 - sl
Q701 4 >
20 M3571 I, /MO197
M9329
11y 3.8y R728 R”xo [ [}
'
/g;/_w; 12.8v) /716 R719 68K 501 a1
) 47k ————
[ VIBRASENDER') 470K = REED SOCKET DETAIL
EED BOTTOM OR WIRING SIDE)
820 i 7 ‘
R709 . . B $A 722 DETERMINED
39K 6803 | BEN AT FACTORY c708
L 4 t
SR &J 0047UF DEPD-18627-A
R723 7
120
R7i0 CR708 gros f cror l a7z | CR7Y €70 rras TO%EX'?TETPUT
o
8 2 17 1t Lol 1t 4
ero 47UF a72a  OATUF BK |00 bossur 100K MODULATOR
512 |BRN-wHT :;20?( 56K ES R733
GRAY GRAY-GRN| O6BUF | agok
RELAY- RELAY-  Ade 1
KEY FROM =
K201-4

REFER TO OVERALL SCHEMATIC
DIAGRAM FOR NOTE REFERENCES

PARTS LIST SHOWN ON
BACK OF THIS DIAGRAM

"Private-Line" Tone Generator
Circuit Board Detail

Motorola No. PEPD-18621-B
6/12/70-UP
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REFERENCE MOTOROLA DESCRIPTION
SYMBOL PART NO.

PARTS LIST

TLN4173A ""Private-Line'' Oscillator and Delay Board

TLN4197A "Private-Line' Oscillator and Delay Board

TLNB8271A '"Private-Line" Oscillator and Delay Board
EPD-14229-EF

CAPACITOR, fixed: uF +10%;
25 V; unl. stated

Cc701 23D82783B24 15

Cc702 21D82187B21 820 pF; 200V

C703 23KB865136 15 £20%

C704, 707 8D82905G33 0.47 £20%; 50 V

C705 23KB865137 4,7 £20%

C706 8D82905G05 0.15; 50V

Cc708 8D82905G26 .0047; 100V

C709, 710 8D82905G04 .068; 50 v
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)

CR701 thru 48C82392B03 silicon

710

CR711 48C82392B04 silicon
TRANSISTOR: (SEE NOTE)

Q701 48R 869329 N-P-N; type M9329

Q702, 704 48R869571 P-N-P; type M9571

Q703 48R 869328 P-N-P; type M9328

Q705 48R869197 N-P-N; type M9197
RESISTOR, fixed: +5%; 1/2 W
unl. stated

R701 65119172 820

R702 65400804 390

R703 65129862 150 £10%; 1/4 W

R704 6D83175C32 23.2K *1%; 1/4 W

R705 652068 33K

R706 65129887 12K; 1/4 W

R707 65400459 1.5K

R708 655651 680

R709 656411 1K

R710 65129752 270 £10%; 1/4 W

R711 652089 1.8K £10%

R712 65118227 15 £10%; 1 W

R713 65129777 39K

R714 685559 150K

R715 65129886 27K; 1/4 W

R716 653924 4.7K

R717 65129984 680; 1/4 W

R718 65129230 12K £10%; 1/4 W

R719 6K129149 470K; 1/4 w

R720 6R5775 680K

R721 6R5577 2.7TK

R722 6K 129806 330; 1/4 w

R723 6K129617 120

R724 65129982 5.6K; 1/4 W

R725 6K129144 68K +10%; 1/4 W

R728 6R6074 68K *+109%

R729 652004 8.2K *109%

R730 65128683 150K; 1/4 W

R731 65129526 33K; 1/4w

R732 6K128987 120K; £10%; 1/4 W

R733 6R5777 390K

R734 6585553 100K

NOTE:

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




FROM EXCITER
AUDIO

AUDIO INPUT

FROM EXCITER

R2
8.2K

[ 0]
oot

RS

3.3K

Lo

S{QUUF

Q!
M9299

R&

< R4

e 150

2820

c8

UF

<
0047 9

R13
470

> A++
3R9
2820
2 RY > +
247K
+lca cs
Tsue 510 UUF
02\'>>
M9299
¢ R10
47
< R8 ;
215K
L¢3 *l ce 2 R
Ixoour :]:mour 2 270
TO RECEIVER

A++

RED-BRN

OL DEPD-i8837-B

DEPD-18839-A

METER

VU METER

NOTE!
{. VU METER ON FRONT PANEL.

TRANSISTOR
DETAIL

PREVIOUS REVISIONS AND PARTS LIST
SHOWN ON BACK OF THIS DIAGRAM

Model TLN1219A/TLN8624A VU Meter
Circuit Board Detail

Motorola No., PEPD-18838-B1
6/12/70-UP
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REVISIONS

DIAG.

CHASSIS AND

REF.

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

ISSUE | SUFFIX NO. |symBoL CHANGE LOCATION
A TLN8624A C5 WAS 570 MMF Q2 BASE
B TLN8624A REPLACED WITH PARTS LIST

MODELS TLN8948A
AND TLN8949A
(NOMENCLATURE
CHANGE ONLY}.

26-2

PARTS LIST

TLN8948A VU Meter Kit

Pl.-203-0O

CAPACITOR, fixed:

Ci, 7 23D82601A31| 15 uf +150-10%: 25 v

Ccz2, 5 21K845214 510 uuf £+5%; 300 v

C3, 23D82601A 12| 100 uf +150-10%: 6 v

C4 23D82601ALLE 5 uf +33-10%: 25 v

c8 21D82428B27) . 0047 uf £10%; 100 v
SEMICONDUCTOR DEVICE,
dicde: (SEE NOTE)

CR1, 2, 3, 4 48C82178A04| germanium
TRANSISTOR: (SEE NOTE)

01, 2 48R869299 N-P-N; type M9299
RESISTOR, fixed: *10%; 1/2 w
unl, stated

R1 18D82338B13| var: 100K: 1/4 w

R2 652004 8. 2K

R3 656069 2, 2K

R4, 9 656269 820

R5 655531 3.3K

R6 656373 150

R7 656080 4. 7K

RS 656038 1. 5K

R10 655550 47

RI11 656432 270

R12 656229 1K

R13 656090 470

TLN8949A Miscellaneous Parts Kit PL-204-0O
METER, audio level:

M1 72C83270G01f -20 to +3 VU

NOTE:

Replacement diodes and transistors must be ordered by
Motorola part number only for optimum performance.
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ol el i e )
FROM A7 ¢ R12 R4 rRi7 HE'® O Spie SR +1 €20
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wouF | 0.12uF| 560 M9299 I/ M9307 M3299 M9299 ‘
o3v RIS £2v ¥ * "
. Lri3 2.7k j(ci8 g3ov 18y Y TRLIE !
2180 1te20 8 18V 2336 ghac '
UUF 1 RTI o
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= = = = = = = = = = '
[
PUYEL
63081113A71-C _L
AUDIO PAD —— — — =
r 1
| |
FROM OPTIONAL GRN-ORG R33 BASE  vgi -wHT 0
AUDID OUTPUT EXTERNAL ¢ 1 o | SEATION @ | BASE STATION
LINE CONNECTION | | | Rz | EXTERNAL LINE st
Lo , T RS, o
NOTE 3 | TOXWT el GaN ! . (LOCKING)
FROM OUTPUT XMFR YEL . - . . - con ' \ &
OF AUDIO BOARD | | TO INTERCOM ‘g  O——— TO XMTR. EXCITER
| (USED IN CONSOLETTE PRIORITY SWITCH & — — a
BASE STATIONS ONLY) | [ MIC POWER FOR DESK SET
R34 R35 R36 R37 R38  $R39 I | !
22 12 12 2 2 > 1.8 L B -
J . TO BASE STATION 2 | D——— BASE STATION P-T-T
EXTERNAL LINE & — — \
JUMPERS —! . . ' | ' CONNECTION —O\Lso_’ NC
- b - & A A é FACILITY
I NOTE 3
|
: s2
51,82 _
U SwiTeH INTERCOM
r T - DETAIL {NON-LOCKING)
' | FOR REFERENCE ONLY | 6
6 — em
| Rat | | L s _. 5 O——— TOINPUT OF SPKR PRE-AMPL.
| r——=i-9 [voLume] | | e ] -t 4
; L N
! A i TO VOLUME CONTROL
1 ac [— Pt Sat WHT-BRN s2-4 | -3 TO SPEAKER Y
| POWER | 2t -m TERMINALS .
| ON-OFF §2-2 | - ! g1 O-——-% TOSHIELD
B0 ! .- - 1 INPUT OF SPKR.
I A | —2%52-5 FROM I —O‘L.o_:_ PRE-AMPL.
] = | FRONT NORMAL /INTERCOM | MODEL TABLE =
! | SPEAKER SWITCH | MODEL | SUFFIX | SUB-MODEL [SUFFIx DESCRIPTION [horwmad]
; I | TLNIZISA/ TLNB940A INTERCOM/MONITOR AMPLIFIER
| | TLNBE63A-2 TUNB9AIA MISC_PARTS KIT
—— e

T BD-DEFD- 18765 ©
OL-DEPD-18630-F

RN-ORG YEL TRANSISTOR
¢ DETAIL NOTES
— it H
TO FROM TO P-T-T TO B L—_——FROM —
OPTIONAL OUTPUT VOLUME XMIT LOCAL /DESK i, -13,0 V: TOP VOLTAGE INDICATES INTERCOM MODE.
AUDIO XFMR CONTROL RELAY E c T SWITCH 6.9 V: BOTTOM VOLTAGE INDICATES RECEIVE MODE.
OUTPUT ColL SE 2. (#) INDICATES VOLTAGE VARIES WITH SQUELCH CONTROL
SETTING.

3. JUMPERS ON CIRCUIT BOARD MUST BE USED OR CUT AS RE-
TIP3 TP{ QUIRED TO ADJUST AUDIO PAD ACCORDING TO THE PARTI-
CULAR INSTALLATION. SEE JUMPER TABLE. 4 - FR E Q ST R A PP I N G BOA R D D E TA | L

4, REMOVE JUMPER JU2 ONLY IN 25-50 MHz CONSOLETTE BASE

STATIONS.
JUMPER TABLE
NO. OF
DESK SETS OMIT RESISTORS REQUIRED RESISTORS
1 R33, 34, 35, 36 R37, 38, 39 PREVIOUS REVISIONS AND PARTS LIST
B R39 R33, 34, 35, 36, 37, 38
3 R38, 39 R33, 34, 35, 36, 37 SHOWN ON BACK OF THIS DIAGRAM
%, 5,6 R34, 38, 39 R33, 35, 36, 37
s‘]l;erljissiry o5, 36, 37 38, 39 s, 31 TLNI215A Intercom Amplifier
TG Schematic Diagram and Circuit Board Detail
EPD-19499-D Motorola No. PEPD-18857-E
6/12/70-UP
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REVISIONS

PEPD-18857-E

O o | shEr CHANGE LOCATION
TLNB8663A EXTENSIVE CIRCUIT| SCHEM. DIAG.
AND COMPONENT & PARTS LIST
CHANGES AT START
OF PRODUCTION
TLN8663A-1 C23 ADDED 820 pF Q2 BASE
Q1 WAS 48R869539, SPEAKER
TYPE M9539 PREAMPL.
R18 REMOVED 6K128686,
8. 2K (WAS CON-
NECTED BETWEEN
GROUND AND Q3
EMITTER VIA
JUMPER JU1)
R21 WAS 6K129620, Q4 COLLEC-
560 OHMS TOR
R26 WAS 6K129753, Q5 EMITTER
120 OHMS CIRCUIT
R30 WAS 65128688, 2. 7K Q6 EMITTER
R32 WAS 6K128599, Q6 EMITTER
680 OHMS CIRCUIT
RT1 THERMISTOR ADDED
TLNB663A-2 R42 ADDED 2. 7K Q3 BASE
TLNB663A-2 REPLACED WITH PARTS LIST

26-4

TLN8940A AND
TLN8941A, (NOMEN-
CLATURE CHANGE
ONLY,)

REFERENCE
SYMBOL.

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN8940A Intercom Kit

PL-201-A

ci, 5, 7,9, 11,] 21D82187B21
15, 18, 23
c2 23D82601A21
C3 23D82601A23
C4, 12, 14 8D82905G09
Cé, 10 21K845214
Cc8 8D82905G04
Ccl13, 21, 22 21D82428B59
Cleé 21D82428B26
Cc17 23D82601A26
Ccl9 23D82601A34
c20 23D84669A25
or23D82601A31
CR1 48D82256C28
CR2 48CB82466H13
Ql 48R 869539
Q2, 4,5, 6 48R 869299
Q3 48R869307
R1, 2, 21, 30 6R131377
R3 6K129233
R4, 27 6K129620
RS, 11 6K128687
R6, 28 6K127802
R7, 10 6K127807
RS, 12, 32 6K127803
R9, 13 6K129662
R14 6K129232
R15, 42 6K128688
R16 6K127804
R17 6K129753
R19 6K129225
R20 6K129752
R22 6K129982
R23 6K129237
R24 6K129432
R25 6K 129806
R26 6K129984
R29 6R488113
R31 18C83168C01
R33, 35, 36, 6R118226
37, 38
R34 6R 488026
R39 17K890469
RTI1 6C82769A07

CAPACITOR, fixed: uF;
unl. stated
820 pF +10%; 200 V

100 +100-0%; 10V

10 +150-10%; 20 Vv

0,12 £10%; 50 V

510 pF £5%; 300 V

.068 £10%; 200 V

.01 +80~20%; 200V

.02 +80-20%; 200 V

25 +150-10%; 20 V

2 +150-10%; 25 V

15 +150-10%; 25V

15 +150-10%; 25 V
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)
silicon; zener type; 10V
rectifier; SR1151

TRANSISTOR: (SEE NOTE)
N-P-N; type M9539
N-P-N; type M9299
P-N-P; type M9307

RESISTOR, fixed: +10%; 1/4 W
unl, stated
15

47

560

6. 8K

1K

33K

1, 5K

180

3.9K

2.7K

4, TK

120

10K

270

5, 6K +5%
6. 8K 5%
820

330 5%
680 £5%
82; 1 W
var; 500 £20%; 2 W
12, 1 W

22; 1 W
1.8; 1 W

THERMISTOR :
5020 Ohms *10%; @25°C

TLN8941A Miscellaneous Parts Kit PL-202-0
RESISTOR, fixed: *10%; 1/4 w|
unl, stated

R40 18C82528D03 var; 20; 2 w; incl, spst switch

R41 17D82177B03 4; 5w

Sl 40C83303G05{ 2 form 'C"; non-locking

s2 40C83303G04 2 form ""C'"; locking
NOTE:

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




QUTPUT
TO S{-A

GRN

TO
TB12-40

A+

BRN-YEL

SWITCH
DETAIL

GND SWITCHED
TO S¢C

AAA

TRANSISTOR
DETAIL

B

OL CEPD-{8854-8B

TBI2-10
A+
4
BRN-YEL
< R4
;:2.7K
R3 3 R6
AA—4 Ly VAN

6.8K |ooour  3.3K

|+

BEPD-18852-C

c2 ce
033UF 5 |.033UF

i o o
+ 033UF | A GRN SHLD
R5 :: b3 R7 B O l—;— -

>

_o TONE OQUTPUT
- TB1-7

[

D BLK
BLK GND TBi2-8

YEL-GRN +» P-T-T TB{-5

(g «)

PREVIOUS REVISIONS AND PARTS LIST
SHOWN ON BACK OF THIS DIAGRAM

TLNI1216A/TLN8664A Alert Tone Kit
Schematic and Circuit Board Detail
Motorola No. PEPD-18856-C
6/12/70-UP
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REVISIONS

PEPD-18856-C

CHASSIS AND

REF.

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

SUFFIX NO. SYMBOL CHANGE LOCATION
TLN8664A LEAD TERMINATIONS| CIRCUIT BD
ADDED DETAIL
TLN8664A~1 C17 ADDED 560 uuf Q! EMITTER
DIAGRAM WAS
PEPD-18856-A
26-6

PARTS LIST

TLN8942A Alert Tone Kit

PL-182-A

Ct
Cc2, 5,6

C4
c7

Q1

RI1, 3
R2
R4
R5, 7
R6

23D83214C02
8D82905G08
8D82905G11
21D82428B27
21C82187B06

48R 869389

65128687
65129269
65128688
65127803
65129231

CAPACITOR, fixed:
15 uf +20%; 25 v

. 033 uf £10%; 50 v
0.22 uf £10%; 50 v
L0047 uf £10%; 100 v
560 pF =10%; 50 v

TRANSISTOR: (SEE NOTE)
N-P-N: type M9389

RESISTOR, fixed: +10%; 1/4 w

6. 8K
1. 8K
2.7K
1. 5K
3. 3K

TLN8943A Miscellaneous Parts Kit PL-183-0
SWITCH, lever:
S1 40C83303G03 dpst; 2-position; non-locking
NON-REFERENCED ITEMS
7B83664G01 BRACKET, Alert Tone
64D83071G07 PANEL, insert
NOTE:

Replacement transistors must be ordered by Matorola
part number only for optimum performance.
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LADAADNDANDDD
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w2
—x>-r—DZ_l(DOZ
4 L w| 4dl ¢l W | uw a
R R R B Rl
- Q K| | | EEE
I > T I X T x| T
= R R B
YEL A+R
T
T2\‘\‘
T3O\
T4
-o—

(REAR)

14 13 12

11
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wi

NOTE:

B++ READS 1000V FULL SCALE
OR 20V PER MICROAMPERE.

TLN8623A DC Metering Kit EPD-19255-0
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION

AMMETER, DC:

M1 72C83319G01 0-50 microamperes; internal
res 2560 ohms £10%
CONNECTOR, plug:

P1, 2 28B864669 male; 12 cont; does not incl
15A82798H01 SHELL
RESISTOR, fixed: 1/2 w

R1 6K855337 17.5K £2%

R2 6K811974 980K +2%

R3 6D82475B64 19 meg %1%
SWITCH, rotary:

Sl 40C83106BO1 2 section; each section single
pole; 18 position; non-shorting
CABLE ASSEMBLY, special
purpose:

W1-2 1v80775A50 | ¢Jo misc. leads, laced

MODEL |SUFFIX| DESCRIPTION

TLN8623A DC METERING KIT

(Page 26-8 is blank)

DC Metering Kit
Schematic Diagram

Motorola No.

63C81053A84-01

6/12/70-UP
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ORIGINALLY

CONNECTED
TO SPEAKER
$ TO
TBi12-6
[} GRAY-GRN
RELOCATED
YEL RED
BLK-GRN |WHT-BLU
TB 15 /05 04 03 02 o1
e L ) e
AN~
YEL |4 10K BLK-GRN » | VOLUME CONTROL
R41
R40 4 _
20 WHT-BRN , 10 SPEAKER
. 4 TERMINAL BEPD-21273-A
BLK
v TB12-8
TB10-3
PARTS LIST
TLN8900A Speaker Pad Kit PL-353-A
RESFYE::gEE MPaT:TthL; DESCRIPTION
RESISTOR:
R19 656477 fixed: 15K £10%; 1/2 w
R40 18C82528D03 variable; 20 10%; 2 w
R41 17D82177B03 wirewound; 4 +10%; 5 w
BOARD, terminal:
TB15 315127888 5 terminal lugs

NON-REFERE

NCED ITEMS

1V80783A95

1V80779A75

251376
35134186

457698

36A82944A01
64B83745G01
30510286A24

VARIABLE RESISTOR AS-
SEMBLY: incl ref, parts R40,
R41 and misc, leads
BRACKET ASSEMBLY; incl ref,
part R19, TB5, BRACKET and
misc. leads.

NUT, hex: 3/8"-32 x 1/2"
MACHINE SCREW: #6 x 5/16";
hex hd.

LOCKWASHER; 3/8"

KNOB, control (volume)
PLATE, locating

WIRE, #18 stranded (YEL);
17" req'd

TLN8900A Speaker Pad Kit
Wiring Detail

Motorola No. BEPD-21273-A
6/12/70-UP

(Page 26-10 is blank) 26-9




Q102 Q104

M4573 M4573
3 TiOt
5 c109
R108 | 2 [
3.3K 4 0.47
‘ e
TONE SWITCH
Ci(‘m GRN ONE T OFF E
fe 0 ——— o
Ri42 RIO9 :I—C“O RIO1 | RIOT RIO4 \
NOTE 2 12K o $4.7K | 680 1.8K [MED (]
r L 2 5° 1 \\
- 4 | CEEEE—N
| —o ? ~ GRN
o 2 SRI02 RI0S _——
l cio4 3 5 347K 1.8K P — AUDIO INPUT
Jutodl = 2 Zl @ gl 2 - {TO MODULATOR)
— >
YEL RI44 : RI10 NOoTE & oo 9 = / TBI-7
NOTE 3 P 2 R106
| NOTE S 1 8K 2 ci03| _|cios T BK /
| NOTE NOTE L —— p’cio8
! cl102| 2 clo4 2 25
=S ES Juio2 BLU
f Ci07 NOZTE NOZTE ;. _____ o—
L 100
- T L Rus CRI03 pep-pRN_
! 120 b At+
Rit4 T88-8
T
CRi02 {.8K
_Ri3 YEL-GRNY "
TB1-6 Y Y P-T-T
GRN:I. L oros | TBI-5
GRI | 4ui03 |
TO MODULATOR AuDIO =+ ’ ’ NOTES: : oRe
TBI-7 :
S 1. UNLESS OTHERWISE STATED:
RESISTOR VALUES ARE IN OHMS,K=1000
arst CAPACITOR VALUES ARE IN MICROFARADS.
TB8 8 2. SPECIFIC COMPONENT VALUE FACTORY SELECTED. CEPD-20050-0
3. REFER TO JUMPER CHART FOR TONE DURATION.
FROM
TONE SWITCH
TONE DURATION JUMPER CHART
TRA"SISTOR DETAIL TONE DURATION JUMPER CONNECTIONS
H : B 0.4 Second JUI10! {YEL) wired as shown.
; ‘ 1.5 Seconds Remove JUI0L (YEL),
H Continuous Tone Operation Disconnect R111 and JU101

EPD-20049-0

PREVIOUS REVISIONS AND PARTS LIST

BLy|  [YEL-GRN oL CEPD- 19878 A
L CEPD-{9878-A SHOWN ON BACK OF THIS DIAGRAM

Model TLN1217A Multiple Frequency
Single-Tone Oscillator

Schematic Diagram and Circuit Board Detail
Motorola No. 63P81055A18-A

6/12/70-UP

FROM
TONE SWITCH
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REVISIONS

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

DIAG. | CHASSIS AND | REF.
(SSUE | SUFFIX NO. |symsoL CHANGE LOCATION
A TLN8711A REPLACED WITH PARTS LIST

MODELS TLNB8944A

AND TLNB8945A,
(NOMENCLATURE
CHANGE ONLY.)

PARTS LIST
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TLN8944A Single-Tone Oscillator Board PL-214-0
CAPACITOR, fixed: uf £10%;

clo7
clog
C109
cl10

CRrR101, 102,
103

Julol, 102,
103, 104

Q101, 102

R101, 102
R103

R104, 105,
106, 110, 114
R107

R108

R109

R113

R115

T101

23C82601A19
23C82645A03
8K863994

23C82601A04

48C82178A01

48R 134573

656080
656269
652089

656040
655581
652075
6K129617
655551

25C82283C01

50 v; unl, stated
100 +50-0% 25 v
25 +100-10%; 25 v
0.47; 200 v

2 +250-

10%; 25 v

SEMICONDUCTOR DEVICE,

diode:
silicon

LEAD,

(SEE NOTE)

electrical: jumper;

(for reference only)

TRANSISTOR, AF:

NOTE)

germanium; M4573

(SEE

RESISTOR, fixed: +£10%; 1/2 w

unl. stated

4. 7K
820
1. 8K

680
3.3K

12K +5%,
120; 1/4 w

120

TRANSFORMER, AF:

toroidal:

pri: coded 1, 3 with tap coded
2; total res 113 ohms +10%;
sec: coded 4, 5; res 45 ohms

+10%

REFERENCE MOT
SYMBOL PAROTRCBZ'C.).A DESCRIPTION
TI.N8945A Miscellaneous Parts Kit PL-215-0
CAPACITOR, fixed: uf *10%;
50_v; unl. stated
lC101, 102, 103, [8C82284C01 . 001
104, 105 or8C82284C02 |.0015
or8C82284C03 |.002
or8C82284C04 |.0033
or8C82284C05 | .0047
0r8C82284C06 |.0068
or8C82284C07 {.0082
0r8C82284C08 | . 010
0r8C82284C09 | .015
or8C82284C10 | .020
or8C82284C11 | .033
or8C82284C12 | ,047
0or21K859934 10 £5%; 50 v
or21K8£9940 20 £5%; 500 v
or21K867249 39 £5%; 500 v
or21K852322 62 £5%; 500 v Factory
or21K847091 80 +£2%; 300 v [ Selected
or21K850118 100 +5%; 500 v
or21K868204 145 +5%; 500 v
or21K863401 200 +5%; 500 v
or21K863402 260 +5%; 500 v
or21K859944 300 +5%; 500 v
or21K840813 345 +5%; 500 v
or21K848977 390 +3%; 500 v
or21K850510 470; 300
or21K859947 510 £5%; 500 v
or21K863948 565 +£5%; 500 v
or21K848236 650 £5%; 300 v
RESISTOR, fixed:
R111, 112 6K129819 3.9K +5%; 1/4 w
or6K129669 4, TK £5%; 1/4 w
or6K129238 5.1K +5%; 1/4 w Factory
or6K129982 5, 6K #5%; 1/4w (— Selected
or6K129237 6.8K £5%; 1/4 w
orbK128686 8.2K; 1/4w
or6K129804 2, 2K #5%; 1/4 w
or6K129707 2.7K #5%; 1/4 w
or6K129981 3.3K £5%; 1/4 w |
SWITCH; rotary:
S101 40C83754G01 7 contacts
NON-REFERENCED ITEMS
9A83931B01 TERMINAL, female
36B82630H01 KNOB, control
NOTE:

Replacement diodes and transistors must be ordered by

Motorola part number only

for optimum performance.




1. INTRODUCTION

The multiple frequency single-tone encoder
provides a selective tone for base-to-mobile
selective calling, and provide remote switching

functions for control of standby equipment.

The Model TLN1339A Single-Tone Encoder
is for use with consolette base stations. The
Model TLN1337A Single-Tone Encoder is for use
with local and extendedlocal control "Compa-Sta-
tion'" base radios.

The oscillator may be used to tone-alert a
receiving station to a pertinent incoming call or,
the associated receiver station may incorporate
a tone decoder unit, which when activated will
complete the audio output circuit. Thus, only the
receiver(s) for which the call was intended will
receive the message. Also a tone decoder
equipped receiver, when activated, can energize
an external control circuit for repeater or alarm
systems. The unit provides up to five tones which
may be individually selected.

A six-position selector switch is used to se-
lect one of the tone frequencies or to turn "off'" the
tone transmission. The transistorized oscillator
circuit is on a printed circuit board mounted inside

the control console or base station.

2. DESCRIPTION

An oscillator is used to generate a fixed
duration audible tone when the P-T-T button is
pressed. This tone modulates the rf carrier and
is transmitted to the receiver.

The oscillator circuitry consists of two tran-
sistors, a tapped coil, and a fixed capacitor. The
frequencies are selected by switching the capacitor

across the taps of the coil. By using jumper

MOTOROLA INC.

SINGLE TONE ENCODER

connections, the tone frequencies for Fl, F2, F3,
F4 and F5 canbe arrangedin any desirable order.

The output of the oscillator is fed to an
amplifier. The amplifier output can be jumper
selected for three levels of deviation. The output
impedance can also be jumper selected for oper-
ation into a high or low impedance.

Grounding the P-T-T function activates a
multivibrator which gates the oscillator on. The
time the oscillator is on (tone duration) is
controlled by jumper selections which provide
durations of 0.5, 0.7, 1.0, and 1.5 seconds. If
a longer tone duration is required, JU5 may be
replaced with a resistor.
up to 27K may be used. This will provide a max-
imum three-second tone duration. This resistance
value must not be exceeded. Refer to the jumper
chart on the tone encoder
jumper details.

Any resistance value

schematic for all

3. PERFORMANCE SPECIFICATIONS

Tone Frequency | 1350 Hz to 1950 Hz
Range
Power Input

Tone Duration

+13.8 V DC
Approx. 0.5, 0.7, 1.0, and
1.5 seconds

Output* Pin Terminal Meter
Connection Indication
High Not more than
140 mV
Medium Not more than
40 mV
Low Not more than
20 mV

*Qutput specifications indicated for a trans-
mitter input impedance of approximately
560 ohms.

Specifications subject to change without notice.

Communications Division
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4. ADIJUSTMENT

A level adjustment is usually unnecessary
as the decoders in the receiving station operate
over a wide range of deviation. However, if the
oscillator fails to operate, check first to make
sure all jumperoptions and external connections
are properly made. Check to see that theunitis
oscillating and then make the following tone level
check:

With a clip lead jumper connected across
resistor R23 (for continuous tone operation during
adjustment) turn the radio set '""on' and allow a

five-minute warm-up time. The output control

30-2

may then be setfor proper deviation. A Motorola
T1100A (25-54 MHz) or TI1130A (144-174 MHz)
Series FM Station Monitor (or equivalent) may be
used for setting deviation.,

With the FM station monitor, check the
deviation caused by the tone modulation. This
value should be approximately 50% of the max-
imum allowable deviation (maximum allowable
deviation is +5 kHz for split-channel models, and
+15 kHz for wideband models). If it is less than
30% or more than 90%, adjust the pin terminal
jumper on the oscillator printed circuit board for
the desired deviation.
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

IMPORTANT
USE ONLY THE FOLLOWING MOTOROLA
PART NUMBERS WHEN ORDERING
REPLACEMENT PARTS

PARTS LISTS FOR PRINTED CIRCUIT BOARDS ARE
ON THE BACK OF THE CORRESPONDING PRINTED
CIRCUIT BOARD DETAILS

TLN4272A Encoder Hardwarc Kit
TLN4270A Encoder Hardware Kit

PL-794-A

Sl 40C84354B01

SWITCIL;

rotary

NON-REFERENCLED ITEMS

13C84344B01

64D83071G14
TB83728G01

TB83765G:01

73843451301

7B84329B01

3AB2227TA04

3A82227A01

35134186

36B826301101

36B82629H02

35118768

30K824277

30K824274

39510184A24

29C83426B01

42510217A01

37C82603D01

37C82603D02

37C82603D20

37C82603D21

37C82603D23

37C82603D42

37C82603D45

37C82603D56

37C82603D28

37C82603D60,
45400136

ESCUTCHEON, engraved
(TLN4270A)

ESCUTCHEOQON, painted
BRACKET, switch mtg.
(TLIN4272A)

BRACKET, bhoard mtg.
(TLN4272A)

BRACKET, switch mtg.
{(TLN4270A)

BRACKEYT, board mtyg.
(TLN4270A)

SCREW, special: #4-40 x 1/4";
4 req'd

SCREW, spccial: No, 4-40 x
1/4"; 2 req'd

SCREW, captive: #6-32 x
5/16"; includes lockwasher:
2 req'd (TLLN4270A)

KINOB, control

KINOB, control ( TLN4270A)
SCRIW, tapping #8 x 1/2" hex:
2 req'd. [TLN4270A)
CARIE, shielded: 1 conductor:
17" reg'd. (TLN4270A)
CADRLE, shiclded: 1 conductor
{GRIN) {TLN4272A)
TERMINAL, pin: female;

11 req'd.

TERMINAL, pin: [emale;

4 req'd. (TLN4270A)
STRAP, cable: 8 req'd.
(TLN4270A)

SLEEVE: coded No. 1
{TLN4270A)

SLEEVE: coded No. 2
(TLN4270A)

SLELVE: coded No. 20
(TLN4270A)

SLEEVE: coded No. 2]
(TLN4270A)

SLEEVLE: coded No. 23
(TLN42704)

SLEEVE: coded No. 42
{(TLN4270A)

SLEEVE: coded No. 45
(TLN4270A)
SLEEVE: coded No. 56
(TLN4270A)
SLEEVE: coded No. 2§
(TLN4270A)

SLEEVE: blank; 6 req'd.
FLATWASHER, 0.196"-. 312"

L0677 2 reqtd.
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REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
TLN4271A Single-Tone Encoder Board PL-795-B
CAPACITOR, fixed: uF +10%;
50 V; unl stated
Cl 23K 865594 68; 15V
c2 23K865136 15 £20%; 25 V
C3 8D82905G04 .068
Cc4 8D82905G04 .068
C5 8D84326A20 L0129
Cé6 21D82187B29 .001; 100V
C7 8D82905G 04 . 068
c8 8D82905G04 .068
C9 8D82905G04 .068
Cl0 8D82905G25 .0033; 100V
Ccll 8D82905G03 . 047
ci2 8D82305G 04 .068
SEMICONDUCTOR DEVICE,
diode:
CR1,2.3.4 48C82392B03 silicon
CoIL, AF
Lt 24C84200A03 frequency determining; tapped
TRANSISTOR :
Qi.2.3.4.5 48R 869570 N-P-N; typc M9570
RESISTOR, fixed: +10%; 1 /4 W;
unl stated
R1 65129668 10K +35%
R2 65129982 5.6K +5%
R3 65129669 4,7K £5%
R4 65129887 12K +5%
R5 65129225 10K
R6 65128685 22K
R7 68129433 5.6K
R8 65127806 27K
R9 65129144 68K
R10 68127802 1K
Rl 65128860 56
R1i2 65129231 3.3K
R13 65129231 3.3K
R14 65129231 3.3K
R15 65129231 3.3K
R16 65129226 100K
R17 65128687 6. 8K
R18 685621 10; 1/2 W
R19 65128902 47K
R20 65129144 68K
R21 65129231 3.3K
R22 65129226 100K
R23 65128902 47K
R24 65128902 47K
R25 65128685 22K
R26 65128902 47K
R27 65128685 22K
R28 65127801 470
R29 65128902 47K
R30 65128902 47K
R31 65128685 22K
R32 65127801 470
R33 65128689 2. 2K
R34 65129754 33
| R35 65129226 100K




T GTANDARD | C NORMAL UPLY ON

TAXEDOVER

INTERGOIM -© “PL" OFF

AEPS-3648-0

Figure 1.
External View

1. DESCRIPTION

This kit permits intercommunicationbetween
a Transistorized Consolette Base Station and a
remote control console, between a Consolette
Base Station and a T1370A or T1373A Local Con-
trol Unit, or between two or more local control
units connected in parallel with the Consolette
Base Station, without actuation of the transmitter.
The kit consists of a transistorized amplifier,
wiring for circuit interconnections, mounting
hardware and supervisory and intercom switches.
A''squelch-priority' feature disables the intercom
circuit any time an on-frequency rf signal is
received by the Consolette Base Station receiver.

MOTOROLA INC.

INTERCOM KIT

MODEL TLN1215B

A speaker pad permits individual audio level
adjustment at the Consolette Base Station and
remote control console or desk set speakers.

2. FCC REQUIREMENTS

With respect to the Industrial Services, each
transmitter must be installed and protected in a
manner to prevent access to or operation of the
stationby persons other thanthose duly authorized
by the licensee. Each station must have a control
point and may, with authorization of the Federal
Communications Commission, have further control
points. A control point is an operating position
which meets certain conditions: It must be under
the control and supervision of the licensee; it
must have either a carrier operated device to
provide continuous visual indication when the
transmitter is radiating or a pilot lamp or meter
which will provide continuous visual indication
when the transmitter control circuits have been
placed in a condition to produce radiation; and it
must have facilities which will permit the person
responsible for the operation of the transmitter to
turn the transmitter carrier on and off at will.

A dispatch point is defined as any position
from which messages may be transmitted under
the supervision of the person at a control point
who is responsible for the operation of the trans-
mitter. Dispatch points may be installed without
authorization from the Commission. If dispatch
points are installed in the system, the control
point must be equipped to permit the person
responsible for the operation of the transmitter
to monitor all transmissions originating at
dispatch points wunder his supervision. The
control point must also have facilities which will
permit the person responsible for the operation

Communications Division

ENGINEERING PUBLICATIONS 1301 E. ALGONQUIN ROAD SCHAUMBURG, ILLINOIS 60172

6/12/70-UP 31-1 68P81009E94-0O




of the transmitter either to disconnect the
dispatch point circuits from the transmitter or
to render the transmitter inoperative from any
dispatch point under this supervision.

The TLNI1215B Intercom Kit allows use of the
Consolette Base Station as a control point meeting
all FCC requirements when T1370A and T1373A

Local Control Units are used as dispatch points.

Without this kit, each local control unit which is
not within sight of the Consolette mustbe licensed
as a control point.

3. CONNECTIONS

a. Connections for Local Control Units (T1370A
Desk Sets and T1373A Wallmounts

If only one local control unit is to be used,
connect it to the Consolette Base Stationas shown
in the following table. If more than one local
control unit is to be used, connections must be
made through a TLN1218B Junction Box Kit.
Refer to the instructions provided with that kit.

SINGLE UNIT INSTALLATION

CAUTION
More than six (6) local desk sets will
cause excessive current drains from
the receiver audio power amplifier and
power supply.

The desk set speaker padding is set up to
that, for any number of local control units attached
to the Consolette Station (between 1 and 6), each
unit will receive approximately 1/2 watt of audio
power when the final audioamplifieris delivering
5 watts of output with the remaining audio power
being delivered to the local speaker.

b. Microphone Connections

The TMN1000A Desk Microphone (TMN1001A
for '""Private-Line' tone-coded systems) is the
microphone normally supplied with the transistor-
ized Consolette Station. This microphone, in
conjunction with the TLNI1215B Intercom Kit,
allows use of the transmit-monitor feature. This
feature enables local control equipmentbeing used
as dispatch points to monitor the transmit audio
of the base station and all other local control
units. The microphone connectionsareasfollows:

*Part of the intercom kit; mounted on the upper
rear portion of the Consolette chassis.

An audio pad circuit on the intercom circuit
board must be adjusted to compensate for the
varying loads resulting from paralleled desk sets.
Adjustment is accomplished by including certain
resistors and disconnecting those which are not
required. Jumpers are provided on the circuit
board for this purpose. Refer to the schematic
diagram for details.

31-2

TMNIO00A TMNIOO1A Consolette
Desk Set )
or Lead Color Lead Color Terminal
Wallmount Lead Consolette RED RED TB1-7
Terminal Color Function Terminal BLACK BLACK TB1-6
T1 RED MIC HI TB1-1 SHIELD SHIELD TB1-4
T2 GREEN | PUSH-TO- TB1-1% GREEN GREEN IBl1-5
TALK BROWN BROWN TB1—3>f1
T4 BLACK | MIC LO TB1-6 \Tvi]ﬁ]jgw ;{Vi];;‘gw ?,Ei:g
T6 YELLOW ] 3, AUDIO TB1-3
HI *These terminals are part of the intercom kit
T7 SHIELD GROUND TB1l-4 and are located on the upper rear portion of
T8 WHITE "PL" DIS- TB1-8 the chassis. A bare wire jumper connecting
ABLE these terminals must be cut to permit use of
T9 BROWN A+ TB1-2 the transmit-monitor feature.
(Wallmount
only) The TMN6041A and TMN6042A Microphones

may also be used. The transmit-monitor feature
cannot be used with these microphones. The
connections are as follows:

TMN6041A TMN6042A Consolette
Lead Color Lead Color Terminal
RED RED 7
BLACK BLACK 6
SHIELD SHIELD 4
GREEN GREEN 5
WHITE WHITE 8




4. ADIJUSTMENT

a. Preliminary Receiver Audio Potentiometer
Setting

Beforeadjustments are made, setthe receiver
audio potentiometer (mounted on bracket near
speaker) to a low audio power level. Turn the
potentiometer to the full counterclockwise position
and then rotate it in the clockwise direction
approximately 45°,

b. TRIGGER Level Adjustment

(1) On "Private-Line' radios place the
"PL'" ON-"PL" OFF switch in the "PL" OFF
position.

(2) Using a "Phillips'" head or dial screw-
driver, rotate the TRIGGER potentiometer onthe
intercom circuit board to the fully counterclockwise
position. Use a dc voltmeter (0-10 volt scale) to
monitor the squelch triggering voltage. Connect
the ground (negative) lead to a convenient chassis
location and the positive lead to point ""TP2"
shown on the schematic diagram and circuitboard
detail.

(3) Rotatethe SQUELCH control on the front
panel to the full counterclockwise position and
note the voltage. Rotate the SQUELCH control
clockwise until the voltage dips. Rotate the control
clockwise until the voltage drops approximately
0. 6 volt from the reading on the full counterclock-
wise position. Remove the positive lead from
"TP2'"and connectitto " TP1'" onthe circuit board.
The meter should read approximately 10 volts.
Slowly rotate the TRIGGER potentiometer clock-
wise until the voltage
approximately 7.0 volts.

abruptly drops to

c. SQUELCH Control

(1) On "Private-Line' radios place the "PL"
ON-"PL'" OFF switch in the "PL" OFF position.

(2) Proper setting of the SQUELCH control
is essential for optimum intercom operation.
Slowly rotate the SQUELCH control clockwise
fromthe extreme counterclockwise position until
the noise is just squelched (cuts out).

(3) Operate the STANDARD-TAKEOVER
switch up and down while rotating the SQUELCH
control clockwise until ''switching pops'' are
heard from the speaker.

d. . Receiver Audio Potentiometer

(1) With All Local Control Units Installed

(a) Rotate the SQUELCH control fully
counterclockwise. On '"Private-Line'' radios,
make certainthat the "PL'"' ON - "PL" OFF switch
is in the "PL" OFF position.

(b) Turn the VOLUME control on each
of the desk sets to maximum volume.

(c) With an ac voltmeter connected be-
tween test point 3 (TP3) and ground, adjust the
receiver audio potentiometer until the meter
reads 3.0 volts.

(2) Alternate Method

In the event that the total intercom
system is not yet installed or otherwise available,
a dummy load resistor may be substituted in

place of the junction boxand/or local control units.

(a) Rotate the SQUELCH control fully
counterclockwise. On '"Private-Line'' radios,
make certain thatthe "PL'"ON - "PL'" OFF switch
is in the "PL'" OFF position.

(b) Place a dummy load resistoracross
terminals 3 and 4 of TBI1 at the rear of the
Consolette as shown in the following chart:

Load Resistor Required
With One
Total No. of | Local Control| Supervisory Desk
Desk Sets Units Only Set
1 2.5 ohm, None Required
0.5 watt
2 10 ohm, 6 ohm,
2 watt 5 watt
3 7 ohm, 4 ohm,
5 watt 5 watt
4, 5, 6 6 ohm, 4 ohm,
5 watt 5 watt

(c) With an ac voltmeter connected
between test point 3 (TP3)and ground, adjust the
receiver audio potentiometer until the
reads 3.0 volts.

meter
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5. OPERATING INSTRUCTIONS

a, Consolette Operator

(a) Turn the station on and adjust all
controls in the normal manner.

(b) Turn the SQUELCH control to the
extreme counterclockwise position. Operate the
STANDARD-TAKEOVER switch up and down while
turning the SQUELCH control clockwise until a
""popping'' sound is heard.

(c) On '"Private-Line'' Consolettes,
press the PL disable switch to "PL'" OFF and
adjust the SQUELCH as previously described.

(d) Place the STANDARD-TAKEOVER
switch in the STANDARD position.

(2) Intercom
To communicate with other parallel-
connected operators {desk sets):

(a) Press and hold the NORMAL-IN-
TERCOM switch in the INTERCOM position.

(b) Speak directly into the front panel
Do not use the microphone. Identify
the operator you are calling.

speaker.

(c) Release the switch to hear a reply
or at the end of the conversation.

(d) If a radio transmission is received
at the Consolette Station, the intercom facility is
automatically disabled while the message is being
received.

The localoperator may transmit with the
STANDARD-TAKEOVER switch in either position.
When the switch is in the STANDARD position the
local control unit operators may also transmit.
When it is in the TAKEOVER position only the
Consolette operator may transmit.

(4) Transfer of Control Point_

If the sy stem is equipped withanalternate
control point (FCC Authorized)and the Consolette
station is to be left wunattended, place the
STANDARD-TAKEOVER switchinthe STANDARD
position. The alternate control pointnow assumes
all supervisory functions.
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b. Local Control Unit Operators

(1) Intercom

To communicate with otherlocal control
unit operators or the Consolette operator, lift the
handset and speak into the mouthpiece. Do not
operate the push-to-talk switch on the handset.
Replies
will be heard from the earpiece withoutactuation
Hang up the handset when the
conversation is completed.

Identify the operator you are calling.

of any switches,

Normally, the local control operator(s)
may pick up the handset and press the P-T-T
switch to transmit. If the STANDARD-TAKE-
OVER switch is in the TAKEOVER position the
local control operator must intercom to the
consolette operator and request him to change the
switch position.

Press the P-T-T switch on the handset

and speak into the mouthpiece. Release the
P-T-T switch to hear a reply.

6. FUNCTIONAL CIRCUIT DESCRIPTION

a. Intercommunication Between Local Control
Unit & Consolette Station

Audio from the local control unit mouthpiece
is applied to the priority switch stage. As long
as no rf signal is being received at the Consolette
station and the receiver is squelched, the local
unit audiopasses throughthe priority switch. The
signal is amplified by the audio power amplifier
stages of the receiver. The amplifier output is
returned to the handset earpiece as side tone audio
and applied to all other local control unitearpieces
and the speaker of the Consolette base station.

b. Receiver Priority

If an rf carrier signal is received at the
Consolette station, a dc signal from the squelch
circuit of the receiver is applied to the emitter
follower and Schmitt trigger circuits. The
Schmitt trigger turns the priority switch off,
breaking the audio signal path from the desk set
tothe receiver audio power amplifier. Since the
intercom has becen switched off, audio from the
receiver will be heard without interference from
local control units.

When the rf carrier ceases, the squelch
circuit reverts the switching stage to the original
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condition and the priority switchturns onallowing
the intercom audio to enter the receiver power
audio amplifier.

c. Desk Set (or Wallmount) Transmission

A desk set transmission is similar to a
transmission by the Consolette operator except
that the STANDARD-TAKEOVER switch must be
in the STANDARD position. The Consolette op-
erator may also transmit with the switch in the
STANDARD position.

d. Supervisory Control

The Consolette operator retains supervisory
control when a transmission is initiated from a

desk set or wallmount unit. Audio generated at

HANDSET FOR ADDITIONAL
DESK SETS
P-T-T
T
DESK SET ALK
LISTEN

the local control unit and replies via the receiver
are monitored on the Consolette speaker as de-
scribed previously. The Consolette operator may
cancel a desk set or wallmount transmission by
placing the STANDARD-TAKEOVER switch in the
TAKEOVER position.

e. Intercom from Consolette to Desk Set

When the Consolette operator wishes to talk
to the desk set(s), the NORMAL-INTERCOM
switch is held in the INTERCOM position. The
speaker is converted into a microphone and the
operator talks into the speaker. Audio from the
speaker (microphone) isappliedto a preamplifier
and boosted to a usable level. The output of this
preamplifier is routed through the priority switch,
the audiopower amplifiers, and to the local units.

PRIORITY SWITCH
(TRANSISTORIZED)

RECEIVER NGRNAT]
AUDIO o SPEAKER
NOTE 3
I AMPLIFIERS % NOTES
° | (NOTE 2) 182
i 7 [INTERCOM
P-T-T I
]
SCHMITT
TRANSMITTER TRIGGER
(NOTE 2)
K
EMITTER SPEAKER
FOLLOWER PRE AMPLIFIER
AUDIO
RECEIVER CEPD- 19740- A
(NOTE 2) SQUELCH
NOTES:
1. SPEAKER IS USED AS MICROPHONE WHEN SWITCH
IS IN THE INTERCOM POSITION.
2. PART OF CONSOLETTE BASE STATION.
3. THE_SPEAKER LEAD IS OPENED BY THE TRANSMIT
SWITCH OF A TMNID00 SERIES MICROPHONE TO
PROVIDE THE TRANSMIT— MONITOR FUNCTION.
4. IN "A" SUFFIX MODELS, THE TAKEOVER ~ STANDARD
SWITCH IS LABELED LOCAL—DESK SET.
Figure 2.
Functional Block Diagram
31-5
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AUDIO PAD
B . 33 MODEL TABLE s
TO T84 <« GRN-ORG & < MODEL | SUFFIX | SUB. MODEL ]SUFFIX DESCRIPTION (LOCKING)
(CONSOLETTE) 2 et TAKEOVER
| . i . TLN8940A INTERCOM/MONITOR AMPLIFIER [TAKEOVER]
Lo _Jut TLN1215 TLNB94IB MISC. PARTS KIT RED ORAY SHLDED CABLE o R27 OoN
(NOTE 3) & Bk’ J INTERCOM
v =—em==——==—""T0 C14 | "goarD
FROM OUTPUT XMFR EL . .
OF AUDIO BOARD 4 e s SEE S TO TBI-{ oN
~
s1,52 b WHTS T0 TBl—T] CONSOLETTE
R34 $R3S5 R36 R37 R38  3R39 SWITCH i
22 2 2 12 12 18 DE TAIL !
3
? 6w P70 TBY | © NO CONNECTION
ORG JUMPERS —>1 R i i N 5 -5 YEL-BLU 2 |
4t - 4 -
TNOTE 3) -3 YEL- WHT TO TBA-5 (CONSOLETTE)
2= STANDARD
-
e — s2
5 S T - (NON-LOCKING)
FOR REFERENCE ONLY i
I ! [INTERCOM]
| | | ORG SHLD
| e 7 R | | —r TO PREAMPLIFIER
!
e o o RA0S, 1 ! YEL-BRN | TO FRONT.
| ebiter |: §oN 20 | PANEL SPEAKER
I | S22 t P/O TBY
P/O < 52-5 P70 T8Y | -
| o | TO TBI-5 cre
| L | ERONT |
| = | (PANEL |
e | seeaken | To TBS-1
1 | I =
[NoRMAL]
|
NOTES:
1. TOP VOLTAGE INDICATES INTERCOM MODE (INTERCOMING

-13.0 V: OR STANDBY).

-6.9 V: BOTTOM VOLTAGE INDICATES RECEIVE MODE (RECEIVING AN

RF SIGNAL).

2. (¥) INDICATES VOLTAGE VARIES WITH SQUELCH CONTROL SETTING.
3. JUMPERS ON CIRCUIT BOARD MUST BE USED OR CUT AS REQUIRED
TO ADJUST AUDIO PAD ACCORDING TO THE PARTICULAR INSTALLA -

TION. SEE JUMPER TABLE,

4. REMOVE JUMPER JU2 ONLY IN 25-50 MHz CONSOLETTE BASE STATIONS,
5. ALL CAPACITOR VALUES ARE IN uF UNLESS OTHERWISE MARKED,

JUMPER TABLE

NO, OF
DESK SETS OMIT RESISTORS REQUIRED RESISTORS
1 R33, 34, 35, 36 R37, 38, 39
Z R39 R33, 34, 35, 36, 37, 38
3 R38, 39 R33, 34, 35, 36, 37
1,5, 6 R34, 38, 39 R33, 35, 36, 37
Supervisory R35, 36, 37, 38, 39 R33, 34
Desk Set
EPS-3612-0

PARTS LIST SHOWN ON
BACK OF THIS DIAGRAM

Intercom Kit

Schematic Diagram and
Circuit Board Detail
Motorola No. 63P81101E19-0O
6/12/70-UP
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN8940A Intercom Kit

PL-201-4

Ccl, 5, 7,9, 11,] 21D82187B21
15, 18, 23
cz 23D82601A21
C3 23D82601A23
Cc4, 12, 14 8D82905G09
Cé, 10 21K845214
Cc8 8D82905G04
cl13, 21, 22 21D82428B59
Cclé 21D82428B26
Cc17 23D82601A26
Ccl9 23D82601A34
c20 23D84669A25
or23D82601A31
CR1 48D82256C28
CR2 48C82466H13
Ql 48R869539
Q2, 4, 5, 6 48R869299
Q3 48R869307
RrR1, 2, 21, 30 6R131377
R3 6K129233
R4, 27 6K129620
R5, 11 6K128687
R6, 28 6K127802
R7, 10 6K127807
RS, 12, 32 6K127803
R9, 13 6K129662
R14 6K129232
R15, 42 6K128688
R16 6K127804
R17 6K129753
R19 6K129225
R20 6K129752
R22 6K129982
R23 6K129237
R24 6K129432
R25 6K 129806
R26 6K129984
R29 6R488113
R31 18C83168C01
R33, 35, 36, 6R118226
37, 38
R34 6R488026
R39 17K890469
RTI 6CB82769A07

CAPACITOR, fixed: uF;
unl, stated
820 pF #+10%; 200 V

100 +100-0%; 10V

10 +150-10%; 20 V

0.12 10%; 50 V

510 pF £5%; 300 V

. 068 £10%; 200V

.01 +80-20%; 200V

.02 +80-20%; 200 V

25 +150-10%; 20 V

2 +150-10%; 25 V

15 +150-10%; 25 V

15 +150-10%; 25 V
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)
silicon; zener type; 10V
rectifier; SR1151

TRANSISTOR: (SEE NOTE)
N-P-N; type M9539
N-P-N; type M9299
P-N-P; type M9307

RESISTOR, fixed: *10%; 1/4 W
unl, stated
15

47

560

6. 8K

1K

33K

1. 5K

180

3.9K

2. 7K

4. 7K

120

10K

270

5. 6K £5%
6, 8K 5%
820

330 5%
680 £5%
82; 1 W
var; 500 £20%; 2 W
12; 1 W

22; 1 W
1.8, 1 W

THERMISTOR:
5020 Ohms +10%; @25°C

TLN8941B Miscellaneous Parts Kit PL-943-0
RESISTOR, fixed: £10%; unl.
stated

R40 18C82528D03 var; 20; 2 W; incl. spst switch
R41 17D82177B03 4; 5 W
SWITCH, level;
Sl 40C83303G05 2 form "'C"; non-locking
S2 40C83303G04 2 form "C'; locking
BOARD, terminal:
TBI1 31K868506 3 terminals
NOTE:

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



AEPS-3083-0

1. SPECIFICATIONS

Radio set specifications that change duetothe
addition of the preamplifier are shown in the fol-
lowing table.

MAXIMUM BATTERY Add 10 mA
DRAIN
EJA SINAD -75 dB
INTERMODULATION

-20 dB QUIETING .25 uV
SENSITIVITY EJA SINAD .175 uV
SQUEILCH - THRESHOLD & .15 uv
"PL" TONE-CODED or less
FIXED SENSITIVITY

2. TLE6532A PREAMPLIFIER & TLN4182A
MOUNTING HARDWARE & COAXIAL
CABLE KIT

The preamplifier is a single stage grounded
gate FET (field effect transistor) rf amplifier
which connects between the antenna switch and
receiver rfdeck, It improves receiver sensitivity

MOTOROLA INC.

RF PREAMPLIFIER
MODEL TLN8532A
WITH TLN4182A CABLE KIT

6 dB from the specified receiver 20 dB quieting
sensitivity of . 5 microvolt,

The signalfromthe antenna is coupled directly
into the input tuned-line of the preamplifier. This
tuned-line passes the desired signal and matches
the relatively low FET input impedance to the
50-ohm input line. The signal is capacitively
coupled to the source terminal of the FET where
it is amplified and then capacitively coupledto the
output tuned-line. The output tuned-line is a high
Q tank circuit. It passes the desired signal and
matches the relatively high FET output impedance
to the 50-ohm output line.

3. SERVICING

a. Unique Specifications and Measurements

The servicing procedure and mosttest read-
ings for the receiver are the same with or without
a preamplifier. Only the performance check
specifications and 'moise gain' measurements
change with the use of the preamplifier. Refer to
the instruction manual for test procedure infor-
mation.

(1) Performance Checks

Specifications
(microvolt or less)
With Without
Check Preamp Preamp
20 dB Quieting .25 .5
Sensitivity
"Private-Line" .15 .25
Squelch Sensitivity
Squelch Threshold .15 .25
Sensitivity
Full Squelch .6 1.2
Sensitivity

Communications Division

ENGINEERING PUBLICATIONS

6/12/70-UP 32-1

1301 E. ALGONQUIN ROAD

SCHAUMBURG, ILLINOIS 60172

LEPET00948-0



CAPACITOR TYPICAL VOLTMETER READING "NOISE GAIN" (dB)

CONNEC TION WITH PREAMP WITHOUT PREAMP WITH WITHOUT
POINT mV dBm mV ] dBm PREAMP PREAMP
NONE 300 -7 100 -17 20 10

(2) '"Noise Gain'' Measurements

Only the ''moise gain' measurements
taken with a capacitor are changed when a
preamplifier is used. All other measurements
remain the same.

b. Localization of Receiver Malfunction to
Preamplifier

Localization can be performed by either of
the two following methodes:

(1) Preamplifier Isolation
This method bypasses the preamplifier
permitting receiver checks without the effects of
the preamplifier. If the receiver checks are
satisfactory without the preamplifier, the mal-
function exists in the preamplifier.

Two methods may be used to bypass the
preamplifier.

(a) Bypassing With Motorola Model
PK472 Adapter Kit

This kit consists of three cables,
any one of which may be used to facilitate bypass-
ing as follows:

1. Male UHF Connector to Male
Phono Plug

This cable may be used to con-
hect a signal generator with a UHF female output
connector directly to the rf deck input.

E. Male BNC Connector to Male
Phono Plug

This
connect a signal generator

cable may be used to
with a BNC female
output connector directly to the rfdeckinput.

32-2

3. Female Phono Plug to Female
Phono Plug

This cable may be used to
connect together the two cables normally connected
to the preamplifier.

(b) Bypassing Without Adapter Kit

If an adapter kit is not available, the
rf cable from the antenna relay must be removed
from the preamplifier and rerouted to the rf deck
input. The signal generator cable can then be
connected to the rf deck input through the radio
set antenna receptacle. This may be performed
as follows:

1. Disconnect the phono plug from
the rf deck input and lay aside.

2. Disconnect the phono plug from
the INPUT of the preamplifier and reconnectitto
the rf deck input.

3. Connect the signal generator to
the antenna receptacle.

The preamplifier
and the receiver should meet all specifications
and measurements as described for the receiver
without a preamplifier. If the receiver
remove and repair the preamplifier.

is now bypassed

is okay,

(2) Preamplifier Checks

This method permits checking of the pre-
amplifier without checking the rest of the receiver.

(2) Test Equipment Required

1. Motorola Model S1318A Series
Signal Generator, or equivalent.

2. Motorola Solid-State DC Multi-
meter, rf probe, and 50-ohm probe termination,
or equivalent.




PREAMPLIFIER
RF 500
VOLTMETER ALLIGATOR
(10mV FULL SCALE) ADAPTER [‘_cup
1= a5
> OUTPUT
COwER [} louteu] 2o
SUPPLY »[]
(+13 vDC)
—[ ] e
CONNECT o
TO
FEED-THRU
450-470MHz CAPACITOR BEPS-3073-0
SIGNAL 608
GENERATOR PAD
(5mv)

3. Motorola Model TEK-23 Regu-
lated Power Supply, or equivalent,

4. Motorola Model PK472 Adapter
Kit, or equivalent,

(b) Test Procedure
1. Connect the equipmentas shown.

2. Adjust the

power supply for

13 V DC.

3. Set the rf generator to the op-
erating frequency.

4. Set the rf generator
attenuator to 5 millivolts.

output

5. Tune C2 on the preamplifier for
a maximum reading on the multimeter,

6. Tune Cl on the preamplifier for
a maximum reading on the multimeter.

7. Repeat steps 5 and 6.

8. The voltmeter should now read
6.3 to 9.0 millivots. If the correct reading isnot
obtained, retouch both capacitors for maximum
reading. If the correct reading still cannot be
obtained, remove and repair the preamplifier.

c. Removal of Preamplifier

Removal of the preamplifier is as shown in
the following photo.

l. UNSOLDER A+ LEAD.

3. UNPLUG PHONO
CONNECTORS AND
LIFT OUT
PREAMPLIFIER.

AEPS-3084-0
2. REMOVE
MOUNTING
SCREWS

(Page 32-4 is blank) 32-3
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TOP VIEW
(COVER PLATE REMOVED)

BOARD PRINTED
MOUNTING CIRCUIT INSULATED
J2 SCREW BOARD L3 R1 C5 LEAD

Ccz2
Co
Ql
J1 C4 GROUND INSULATED C3 L2 Cl
STRAP LEAD

AEPS-3080-0O

INPUT SIDE
(COVER PLATE REMOVED)

C3 LEAD Cl
(INSULATED)

Co J1 CR1 Ll

AEPS-3081-0

FROM
ANTENNA
SWITCH J{

i——

OUTPUT SIDE
(COVER PLATE REMOVED)

Co

AEPS-3082-0

C5 LEAD
(INSULATED)
TUNED AMPLIFIER TUNED
INPUT OUTPUT
LINE LINE
:
0.8-6 8-
o1 0.8-6
L1 L4
CR1 SR2
2330
=+ 1
NOTE 4
L ce

CEPS—-3049-0

IiOOO

NOTES:

i,

w

ALL COMPONENTS WITHIN THIS BOX ARE PHYSICALLY MOUNTED
ON PRINTED CIRCUIT BOARD.

REFERENCES OUTLINED BY A RECTANGLE INDICATE MARKINGS
ON CHASSIS.

ALL CAPACITOR VALUES ARE IN pF UNLESS OTHERWISE STATED.
ALL VOLTAGE READINGS MEASURED WITH A 20,000 OHM-PER -
VOLT MULTIMETER.

EPS-3050-0

—<+ A+
H"rv

PARTS LIST SHOWN ON
BACK OF THIS DIAGRAM

450-470 MHz RF Preamplifier
Schematic Diagram

Motorola No. 63P81100E93-0
6/12/70-UP
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TIN4182A Hardware and Cable Kit

p/o TLE1280A

PL-737-0

Pi, 2

28B82331G01

1V80708B84

CONNECTOR, plug:
male; coaxial; miniature type

LINE, RF transmission:
includes P1l, P2 and
30B83794C0! CABLE, RF:
coaxial; 11" length req'd;
and 375134371 sleeve, heat
shrink; 2" length req'd.

TLE6532A Preamplifier Chassis

P1.-738-0

CR!

Jl, 2

L1
L2
L3
1.4

R1
R2

21K861441
21C82187B20
21K861441
21B861219

48C83654H01

9C84135B01

47B84330B01
24B 864019
24B864019
47B84330B03

48R 869565

65131524
65185B73

CAPACITOR, f{ixed; pF:

unl. stated

includes; 20C836931H01 CAPA -
CITOR, variable; 0.8-6 and
76A84425B01 PISTON, tuning
500 £10%; N4700

1000 £10%; 200 V

500 £10%; N4700

.001 uF +100-0%; 500 V, coded
RED

SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)
silicon

CONNECTOR, receptacle:
female; single contact

COIL, RF:
line input
choke. 1.0 uH
choke, 1.0 uH
line output

TRANSISTOR: (SEE NOTE)
field-effect '"N Channel' type
M9565

RESISTOR, fixed:
100 £10%; 1/4 W
330 £10%; 1/8 W

NON-REFERENCED ITEMS

15B84322B01
15B84323B01
3A821261306

15C84321B01
14B82643E19

COVER, top

COVER, side: 2 req'd.
SCREW, Nylon: #4-40 x 1/4"
slotted round head
HOUSING, precamplificr
INSULLATOR, Armite paper

p/o TLE1290A

TIN4372A Hardware and Cable Kit

PL-762-0O

CONNECTOR, plug:

P1, 2 28B82331G01| male; coaxial; miniature type
LINE, RF transmission:
w1l 1V80708B84 | includes P1, P2 and
30B83794C01 CABLE, RF,
coaxial; 11' length req'd. and
375134371 SLEEVE, heat
shrink; 2" length req'd.
NON-REFERENCED ITEMS
42B84513B01) CLIP, channel element {in-
sulated)
43K24497 BUSHING, spacer: l used
43K483672 BUSHING, spacer: 2 used
NOTE:

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

END OF CONSOLETTE DOCUMENT
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| MOTOROLA
DYNAMIC MICROPHONES

MODELS TMN10OOA & TMN1001A

Note: This document is not part of the Consolette manual, but is included as a
service to our readers. This microphone is an optional accessory to the station.

the equipment to which it is connected. This is
done to provide transmit audio to dispatch points
while the local mike is transmitting. This allows
the Model T1370 series local control equipment
tomonitor boththe receive and transmit audio of
the unit to which they are attached, provided that
these units have intercom capability.

The TMNI1001A Microphone is the same as
the TMNI1000A Microphone, except for the addi-
tion of a MONITOR switch. The switch provides
for disabling the "Private-Line' feature of
tone-coded squelch equipment, allowing the opera-
tor to monitor the channel before transmitting.
The radio set PL switch should be left in the ON,.
position to provide the proper 'Private-Line!!
disabling function of the radio set from this
desk-stand microphone.

2. INSTALLATION

For wuse with the TI1366BM, TI1367BM,

M PL
ODEL APPLICATION T1391AM-T1398AM Remote Control Consoles;
TMNI000A Carrier Squelch LHB and MHB '"Compa-Station'' Base Radios; and
TMNI1001A "Private-Line' Disabling Transistorized Consolette Base Stations; refer to

the appropriate instruction manuals.

1. DESCRIPTION AND APPLICATION

For use with other radio equipment as a field
replacement for the TMN6041A Series Microphones,

The TMNI0O00A D -S D i i -
e N esk-Stand Dynamic Micro use the table below.

phone is a unidirectional microphone for use with
base station equipment. It has a two-stage

transistor amplifier, a 9-foot stranded cord with LEAD COLOR ’ FUNCTION
spade lug terminations, and a TRANSMIT switch BROWN MIC-HI
mounted in its desk stand base. The transmit BLACK GND

switch consists of two sections mechanically GREEN P-T-T
operated by the transmit paddle., One section WHITE "PL" DISABLE
performs the normal transmit functions. The SHIELD MIC-LO

other section is a single normally-closed contact YELLOW NOT USED
which may be used to break the speaker lead of RED NOT USED

T L T T T T T e T R L T T T e o

MOTOROLA l~c- Communications Division

‘ ENGINEERING PUBLICATIONS 1301 E. ALGONQUIN ROAD SCHAUMBURG, ILLINOIS 60172

Copyright 1970 by Motorola, Inc.
Printed in U. S. A. 68P81100E49
12/8/70-UP -1- Issue - D



3. OPERATION

a. Channel Monitor (TMN1001A)

Federal Communications Commission regu-
lations require that before each transmission the
operator must disable the "Private-Line' tone-
coded squelch of the receiver and ascertain that
the channel is clear. This can be accomplished
by pressing the MONITOR switch on the
microphone base. This type of monitoring is
solely the responsibility of the operator. If
desired, a mandatory type of monitoring is
available. This is done by cutting jumper JU2
With
operator must press both the

on the microphone printed circuit board.
JU2 cut, the

MONITOR and TRANSMIT switches to transmit.

Pressing the TRANSMIT switch alone will not
allow transmission. Releasing either switchwill
immediately terminate transmission.

b. To Transmit

To transmit, press the TRANSMIT switchon
the microphone base and speak directly into the
microphone from a distance of approximately
sixinches. This distance may vary somewhat from
user to user depending on the individual's voice
tones, etc. Within a short period of time, each
operator should find his '‘natural" distance for

optimum performance. It is important that the

operator- speak inanormal tone of voice. Speaking
too far from or too close to the microphone will
seriously detract from the audio quality.

4. SUFFIX IDENTIFICATION

Refer to the following detail for the location
of the applicable suffix number (if any) on the
microphone.

o SUFFIX
LT IDENTIFICATION

MOTORC o
un::‘ TMMIO00L
w

AEPS-4908-0




REFERENCE MOTOROLA
symMBoL PART NO. DESCRIPTION
IMPORTANT

PARTS LIST

USE ONLY THE FOLLOWING MOTOROLA

PART NUMBERS WHEN ORDERING
REPLACEMENT PARTS

PARTS LISTS FOR PRINTED CIRCUIT BOARDS ARE
ON THE BACK OF THE CORRESPONDING PRINTED

CIRCUIT BOARD DETAILS

TMN6044A Desk Microphone

PI.-788-A

DPI1 59C852603
at 1 kHz
SWITCH:
S1A 40C83298B04 open leaf; spst
S1B 40C83298B01 open leaf; dpst

CARTRIDGE, microphwne:

dynamic; 175 ohm impesdance

NON-REFERENCED ITEMS

1V80708B93

15C83171B01
15D83172B01
13B83173B01

wir

CABLE ASSEMBLY: imcludes
30C83560A02 CABLE, % con-
ductor: 9 ft. req'd 375122058
TUBING ""Teflon'" No. 10;

6'" req'd. 42K893647 CIAMP,

7 reqg'd.
HOUSING, microphone: rear
HOUSING, microphone: front
GRILLE, microphone: per-

e 29A823156 LUG; spade:

forated metal
13B83174B01 EMBLEM
35A852701 GRILLE, cloth
32B852702 GASKET, microphone
42A852705 CLAMP, cartridge
14A857137 INSULATOR, cartridge
315124665 STRIP, terminal; 2 lugsg
38127924 SCREW, lock: No. 6-32 x5/16"
35132401 SCREW, machine: No. 6-32 x
7/8'"; 2 req'd.
45400386 LOCKWASHER: No. 65 2 req'd.
33B82828C16 NAMEPLATE
7D83175B01 STAND, microphone
47B83176B01 TUBE, microphone
3B855008 PUSHBUTTON
41K855005 SPRING, pushbutton restractor:
2 req'd.
35136878 SCREW, machine: No. 5-40 x
5/8'"; 4 req'd.
2B84331B01 NUT, switch mounting: 2 req'd.
45490774 FLATWASHER: . 125'"-.9/32"-
. 027"
42B84342B01 CLAMP, cable
35128052 SCREW, tapping: No. % x5/16"
2 reqg'd.
35134168 SCREW, captive: No. 4 x 1/4"
includes lockwasher; 4 req'd.
64B855001 COVER, bottom
46B854311 STUD, tri-mount: 4 req'd,
75A838826 BUMPER, rubber: 4 reqg'd.

TLN4344A Micr

ophone Circuit Board Kit

PI.-1002-A

CAPACITOR, fixed: uji
60 +150-10%; 15 V

Cl 23D84669A22
Cc2 21D82428B25 . 002 £20%; 500 V
C3 23D84669A25 15 +150-10%; 25 V
C4 21C82187B17 820 pF +10%; 500 V
C5 21C82187B17 820 pF x10%; 500 V
COIL, RF:
L1 24D82723H07 10 uH
L2 24D82723H07 10 uH
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)
Q1 48R869571 P-N-P; type M9571
Q2 48R869571 P-N-P; type M9571
RESISTOR, fixed: £10%; 1/4 W}
unl stated
R1 65128687 6. 8K
R2 65128686 8.2K
R3 65129232 3. 9K
R4 65128599 680
RS 18C83168C03 variable 1K x20%
NOTE: Replacement diodes must be ordered by Motowrola part

number only for optimum performance.
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BLK |BRN
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BLK| |RED [GRN [WHT
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i 1

oL~

CEPS-

A ERG )
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760-0

NOTE:

1,

REMOVE JUMPER JUl FOR OPERATION WITH PARALLEL
MICROPHONES, WHEN USING WITH TRANSISTORIZED

CONSOLETTE BASE STATION, OR WHEN USING LHB OR
MHB "COMPA-STATION'" BASE RADIO EQUIPPED WiTH

TLN1184B INTERCOM KIT.

SUFFIX -3

EPS-4726-0

FOR USE WITH MODELS SHIPPED SINCE DECEMBER, 1970

AND MARKED SUFFIX -3. FOR EARLIER VERSIONS REFER
TO THE DIAGRAMS ON THE REVERSE OF THIS PAGE.
EPS-4757-A

Motorola No.

12/8/70-UP

63P81101E47-C

TMN1000A-3 Desk Stand Dynamic Microphone
Schematic Diagram & Circuit Board Detail



e s e — ] )
' - I BLK_<mic Lo
DPI |
I GROUND
MICROPHONE "12 2 |
CARTRIDGE S R1 L = BRN
6.8K¢ | P 3.2 AMUTE
Q2 Sia
Mo571
|
| t YEL 3.2.nHOT
8.5ks3 ' | cs l
>
ehs R3S +15uF l I TRANSMIT
39K$ Ra SWITCH
6803 '
l |s1b
. RED-WHT RED vic mi
L I L —0U4
_— _ NOTE
PREAMPLIFIER l
o SRN prt
BLK
NOTE f: REMOVE JUMPER JUi FOR OPERATION WITH PARALLEL B
OGS e e 4 IO
OR WHEN USING LHB
OR MHB "COMPA-STATION "BASE RADIO EQUIPPED NO CONNECTION
WITH T IT.
ITH TLN1i84B INTERCOM KIT CEPS-4727-0 9
RED
BRN  YEL RED BLK (MIC CARTRIDGE) GRN ~WHT

TMN10004, -1, and -2
Desk Stand Dynamic Microphones

Schematic Diagram & Circuit Board Detail

Motorola No. 63P81101E03-C
12/8/70-UP

4

RED-WHT

BLK
(MIC CARTRIDGE)

RED

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

IMPORTANT

USE ONLY THE FOLLOWING MOTOROLA

PART NUMBERS WHEN ORDERING

REPLACEMENT PARTS

PARTS LISTS FOR PRINTED CIRCUIT BOARDS ARE
ON THE BACK OF THE CORRESPONDING PRINTED
CIRCUIT BOARD DETAILS

TMN6044A Desk Microphone

PL-788-A

DP1

SlA
S1B

59C852603

40C83298B04
40C83298B01

CARTRIDGE, microphone:
dynamic; 175 ohm impedance
at 1 kHz

SWITCH:
open leaf; spst
open leaf; dpst

NON-REFERENCED ITEMS

1V80708B93

15C83171B0!
15D83172B01
13B83173B0!

13B83174B01
35A852701
32B852702
42A852705
14A857137
315124665
35127924
35132401

45400386
33B82828C16
7D83175B01
47B83176B01
3B855008
41K855005

35136878

2B84331B01
45490774

42B84342B01
35128052

35134168
64B855001

46B854311
75A838826

CABLE ASSEMBLY: includes
30C83560A02 CABLE, 6 con-
ductor: 9 ft. req'd 375122058
TUBING ""Teflon" No. 10;

6" req'd. 42K893647 CLAMP,
wire 29A823156 LUG; spade:

7 req'd.

HOUSING, microphone: rear
HOUSING, microphone: front
GRILLE, microphone: per-
forated metal

EMBLEM

GRILLE, cloth

GASKET, microphone
CLAMP, cartridge
INSULATOR, cartridge
STRIP, terminal; 2 lugs
SCREW, lock: No. 6-32 x5/16"
SCREW, machine: No, 6-32 x
7/8"; 2 reqg'd.

LOCKWASHER: No. 6; 2 req'd.
NAMEPLATE

STAND, microphone

TUBE, microphone
PUSHBUTTON

SPRING, pushbutton retractor:
2 req'd.

SCREW, machine: No. 5-40 x
5/8'"; 4 reqid.

NUT, switch mounting: 2 req'd.
FLATWASHER: .125"-9/32"-
L0227

CLAMP, cable

SCREW, tapping: No. 6 x5/16"
2 req'd.

SCREW, captive: No. 4 x 1/4"
includes lockwasher; 4 req'd.
COVER, bottom

STUD, tri-mount: 4 req'd.

BUMPER, rubber: 4 req'd.

TLN4344A Microphone Circuit Board Kit

PL-789-A

CAPACITOR, fixed: uF

Cl 23D84669A22 60 +150-10%; 15 V

c2 21D82428B25 . 002 £20%; 500 V

C3 23D84669A25 15 +150-10%; 25 V
SEMICONDUCTOR DEVICE,
dicde: (SEE NOTE)

Q1 48R869571 P-N-P; type M9571

Q2 48R869571 P-N-P; type M9571
RESISTOR, fixed: +10%; 1/4 W;
unl stated

R1 65128687 6. 8K

R2 65128686 8.2K

R3 65129232 3. 9K

R4 65128599 680

R5 18C83168C03 variable 1K #20%

NOTE:

Replacemient diodes must be ordered by Motorola part
number only for optimum performance.

NON-SUFFIXED UNITS

THIS DIAGRAM IS FOR USE ONLY WITH MODELS SHIPPED

PRIOR TO APRIL, 1970 AND NOT SUBSEQUENTLY MODI-
FIED. FOR LATER AND MODIFIED VERSIONS REFER TO
SUFFIX -NUMBERED DIAGRAMS.

EPS-4724-A

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

IMPORTANT

USE ONLY THE FOLLOWING MOTOROLA

PART NUMBERS WHEN ORDERING
REPLACEMENT PARTS

PARTS LISTS FOR PRINTED CIRCUIT BOARIDS ARE

ON THE BACK OF THE CORRESPONDING PRINTED

CIRCUIT BOARD DETAILS

TMN6044A Desk Microphone

PL-788-A

DP1

S1A
S1B

59C852603

40C83298B04
40C83298B01

CARTRIDGE, microphone:
dynamic; 175 ohm: impedance
at 1 kHz

SWITCH:
open leaf; spst
open leaf; dpst

' NON-REFERENCED ITEMS

1V80708B93

15C83171B01
15D83172B01
13B83173B01

13B83174B01
35A852701
32B852702
42A852705
14A857137
315124665
35127924
35132401

45400386
33B82828C16
7D83175B01
47B83176B01
3B855008
41K855005

35136878

2B84331B01
45490774

42B84342B01
35128052

35134168
64B855001

46B854311
75A838826

CABLE ASSEMBL.)Y: includes
30C83560A02 CAB.LE, 6 con-
ductor: 9 ft. req'di 375122058
TUBING '"Teflon" No. 10;

6" req'd. 42K8936:47 CLAMP,
wire 29A823156 L/UG; spade:

7 req'd.

HOUSING, micropshone: rear
HOUSING, microphone: front
GRILLE, microphone: per-
forated metal

EMBLEM

GRILLE, cloth

GASKET, microplone
CLAMP, cartridge
INSULATOR, cartridge
STRIP, terminal; 2 lugs
SCREW, lock: No.. 6-32 x5/16"
SCREW, machine: No. 6-32 x
7/8"; 2 req'd.

LOCKWASHER: Nw. 6; 2 req'd.
NAMEPLATE

STAND, microphamne

TUBE, microphonie
PUSHBUTTON

SPRING, pushbuttion retractor:
2 req'd.

SCREW, machine: No. 5-40 x
5/8'"; 4 reqg'd.

NUT, switch moumting: 2 req'd.
FLATWASHER: . 1.25"-9/32"-
.o27

CLAMP, cable

SCREW, tapping: No. 6 x5/16"
2 req'd.

SCREW, captive: WNo. 4 x 1/4"
includes lockwasher; 4 req'd.
COVER, bottom

STUD, tri-mount: 4 req'd.
BUMPER, rubber: 4 req'd.

SUFFIX -2 AND
MODIFIED SUFFIX-{
VERSIONS ONLY

TLN4344A Micr

ophone Circuit Board Kit

PL-1002-A

Cl
Cc2
C3
C4
C5

L1
L2

Ql
Q2

R1
R2
R3
R4
R5

23D84669A22
21D82428B25
23D84669A25
21C82187B17
21C82187B17

24D82723H07
24D82723H07

48R869571
48R869571

65128687
65128686
65129232
65128599
18C83168C03

CAPACITOR, fixe:d: uF
50 +150-10%; 15 v

. 002 £20%; 500 V

15 +150-10%; 25 W

820 pF £10%; 500 v
820 pF +10%; 500 v

COIL, RF:
10 uH
10 uH

SEMICONDUCTOR. DEVICE,
diode: (SEE NOTIE)
P-N-P; type M9571
P-N-P; type M9571

RESISTOR, fixed: +£10%; 1/4 W;

unl stated

6. 8K

8. 2K

3.9K

680

variable 1K #20%

NOTE: Replacement diodes must be ordered by Motiorola part

number only for optimum performance.
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II ( I, SHLD cmic Lo
u A l
DPH Qi ==<C2 RLK
100 H M9571 .002uF T GROUND
MICROPHONE R5 S ca== =L
CARTRIDGE 1K S a1 820
l 6.8K3 PF I RED 3o~ muTE
ct
ML Q2 Sie
l HeouF /M54
_:(8:52 !
OpF i YEL 32 nHoT
I 8.5k3 L '
. c3
Rz's(:: = 1SuF I | [TRANSMIT
39 R4 | SWITCH
6803 LOZ " |
1
' v I |s4b J
RED-WHT A
alm —L T
—3JUd
I_ ——— _— J TNOTE!
PREAMPLIFIER '
(e GRN py7
BLK
NOTE 1: REMOVE JUMPER JUi FOR OPERATION WITH PARALLEL N
gé%t?s%irgr«]gb:s,ggseg gwe WITH TRANSISTORIZED
TION, OR WHEN USING LHB WHT
OR M HB "COMPA-STATION " BASE RADIO EQUIPPED NO  CONNECTION
WITH TLNI184B INTERCOM KIT.
CEPS-3200-A ./
RED
RED YEL BLK  BRN (MIC CARTRIDGE) GRN ~ WHT
REVISIONS 63P81101E03-C
CHASSIS AND REF.
SUFFIX NO. |SYMBOL CHANGE LOCATION
TMNIO00A-2 ADDED GND LEAD LEFT SIDE
OF BOARD

BLK
(MIC CARTRIDGE)

Ol- CEPS-3916-C

SUFFIX-1 AND -2

THIS DIAGRAM IS FOR USE WITH MODELS SHIPPED BETWEEN

APRIL, 1970 AND DECEMBER, 1970 AND MARKED SUFFIX -1
OR -2. THIS DIAGRAM ALSO APPLIES TO MODIFIED NON-SUFFIX
VERSIONS.

EPS-4723-A



REFERENCE
SYMBoL

PARTS LIST

USE ONLY THE FOLLOWING MOTOROQ:LA
PART NUMBERS WHEN ORDERING
REPLACEMENT PARTS

MOTOROLA

BART NO. DESCRIPTHON

IMPORTANT

TLN4344A Microphone Circuit Board Kit PL-1002-A

CAPACITOR, fixedl: uF
Cl 23D84669A22 60 +150-10%; 15 V
c2 21D82428B25 . 002 +20%; 500 V
C3 23D84669A25 15 +150-10%; 25 V
C4 21C82187B17 820 pF £10%; 500 W
C5 21C82187B17 820 pF +10%; 500 W
L1 24D82723H07 10 uH
1.2 24D82723HO07 10 uH
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE))
Ql 48R869571 B-N-P; type M9571
Q2 48R869571 P-N-P; type M957]
RESISTOR, fixed: w10%; 1/4 W;
unl stated
R1 65128687 6. 8K
R2 65128686 8. 2K
R3 65129232 3.9K
R4 65128599 680
R5 18C83168C03 variable 1K %20%
TMN6045A Desk Microphone (PL) PL-790-A
CARTRIDGE, micophone:
DP1 59C852603 dynamic; 175 ohm 4impedance
at 1 kHz
SWITCH,
S1A 40C83298B04 open leaf; spst
SiB 40C83298B01 open leaf; dpst
S2 40C83298B05 open leaf; spst; 2 ssection
NON-REFERENCED ITEMS
1V80708B93 CABLE ASSEMBLY: includes
30C83560A02 CABJILE, 6 con-
ductor: 9 ft. req'di 375122058
TUBING; "'Teflon' No, 10:
6" req'd 42K89364%7 CLAMP,
wire 29A823156 LWG, spade:
7 req'd
15C83171B01 HOUSING, micropiione: rear
15D83172B01 HOUSING, microplhone: front
13B83173B01 GRILLE, microphone: per-
forated metal
13B83174B01 EMBLEM
35A852701 GRILLE, cloth
32B852702 GASKET, microphone
42A852705 CLAMP, cartridge
14A857137 INSULATOR, cartxridge
318124665 STRIP, terminal; 2 lugs
35127924 SCREW, lock: No. 6-32 x5/16"
35132401 SCREW, machine: No, 6-32 x
7/8'" 2 req'd
45400386 LOCKWASHER: N&, 6: 2 reqg'd
33B82828C17 NAMEPLATE
7D83175B01 STAND, microphoime
47B83176B01 TUBE, microphone
| 38B855009 PUSHBUTTON: (TIRANSMIT)
38K855010 PUSHBUTTON (M®NITOR)
41K855005 SPRING, pushbuttem retractor
2 req'd
35136878 SCREW, machine: No, 5-40 x
5/8"; 6 req'd
2B84331B01 NUT, switch mouniting: 3 req'd
45490774 FLATWASHER; . k25" - 9/32" -
L0271
42B84342B01 CLAMP, cable
35128052 SCREW, tapping: No. 6 x 5/16';
2 req'd
35134168 SCREW, captive: No, 4 x 1/4";
includes lockwasher; 4 req'd
64B855001 COVER, bottom
46B854311 STUD, tri-mount; 4 req'd
75A838826 BUMPER, rubber;; 4 req'd
NOTE: Replacement diodes must be ordered by Motorola part

number only for optimum performance.
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L |
= | SWITCH
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vz NoTE 2 p-T-T
MIC
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RED |YEL |BLK [BRN BLK RED |GRN |WHT
(| »—
it e o
2
4
+
JUui RS
’ L2
+)( G4
BLU ) ‘
GRN
“ . - . FOR USE WITH MODELS SHIPPED SINCE DECEMBER, 1970
. é AND MARKED SUFFIX -3. FOR EARLIER VERSIONS REFER
: ‘ TO THE DIAGRAMS ON THE REVERSE OF THIS PAGE.
. . i EPS-4757-A
& CEPS - &7RA-~()
OL-CEPS-4763-0
NOTES:

1.

REMOVE JUMPER JUl FOR PARALLEL MICROPHONE
OPERATION, FOR USE WITH TRANSISTORIZED
CONSOLETTE BASE STATION, AND FOR USE WITH LHB
AND MHB ""COMPA-STATION'" BASE RADIO EQUIPPED
WITH TLN1184B INTERCOM KIT.

REMOVE JUMPER JU2 FOR "MONITOR REQUIRED BEFORE
TRANSMIT" OPERATION,

EPS-4762-0

TMN1001A-3 Desk Stand Dynamic Microphone
Schematic Diagram & Circuit Board Detail
Motorola No. 63P81101E46-C

12/8/70-UP



REFERENCE MOTOROLA y
DESCRUPTION
REFERENCE MOTOROLA SYMBOL PART NO.
SYMBOL PART NO. DESCRIPTION
| IMPORTANT r_ —i
MICROPHONE PARTS LIST PARTS LIST MICROPHONE l I
MICROPHON ! BLK . mic Lo IMPORTANT USE ONLY THE FOLLOWING MOTOROLA CARTRIDGE » ' SHED  mic Lo
YEL —_——— YEL
: 215,( o0 3.2 OHM HOT USE ONLY THE FOLLOWING MOTOROLA PART NUMBERS WHEN ORDERING c2 o 3.2 OHM HOT
DP1 | RS ,—Sibqnlé{mi PART NUMBERS WHEN ORDERING REPLACEMENT PARTS DP1 l RS at /NroozuF I ,_Sibjnlétr“
8 S - M9574 JEY RED i H REPLACEMENT PARTS TLN4344A Microphone Circuit Board Kit PL-1002-A K MIS74 e f N i, BRN MIC Hi
| \ '[TRANSMIT TLN4344A Microphone Circuit Board Kit PL-789-A CAPACITOR, fiixed: uF ] Q2 " [TRANSMIT BLK
/¥ I “switc GND ‘ ] M9574 "swir = GND
! 60uF s1al OVTCH A BN CAPACITOR, fixed: uF cl 23D84669A22 | 60 +150-10%; 15 V s oot SWTOH =
it 3.2 OHM MUTE - cz 21D82428B25| . 002 £20%; 500 = 3.2 OHM MUTE
70 S1b Y cl1 23D84669A22 | 60 +150-10%; 15 V “T-820pF c3 570 516
l RED- i = cz 21D82428B25 002 £20%; 500 V c3 23D84669A25 | 15 +150-10%; 25 v | 3 RED- !
WHT ) ) ; WHT
. c3 23D84669A25 | 15 +150-10%; 25 V c4 21C82187B17| 820 pF £10%; 500 v ‘;:F ane
R2 R3 . BLK cs 21C82187B17 | 820 pF %10%; 5010 Vv R2 R3 R4 < L2 | BLk RN
I 8.2k 3.9 = SEMICONDUCTOR DEVICE, 8.2x 3.9¢ 6807 10w = Juz
dieder (SEE NOTE) Ll 24D82723H07 %OI_IEI’E ¢ ¢ g
Q1 48R869571 P-N-P; type M9571 u
| | GRN ol o2 4BR869571 PoN-P de M9571 L2 24D82723HO07 | 10 uH l Sl RN oo
swsgcu i SWITCH |
WHT . : . SEMICONDUCTOR DEVICE sz
111 B A RESISTOR, fixed: £10%; 1/4 W; : h s _ _ WHT .
ceps-arz80 | PREAMPLIFIER I aLu” Pl DISABLE ol stated - Fode:; (SEE NOTE] CEPS-3192-2 PREAMPLIFIER Lo <"’ DisaBLE
R1 65128687 6. 8K Q1 48R869571 P-N-P; type M9%571
R2 65128686 8. 2K Q2 48R869571 P-N-P; type M9571
NOTES: R3 65129232 3.9K . NOTES:
i. REMOVE JUMPER JU{ FOR PARAlT.é_SLZE%ICROPHONE R4 65128599 680 RESISTOR, fixed: £10%; 1/4 W; 1. gEMOVEOJUMPER JU! FOR PARALLEL MICROPHONE
OPERATION, FOR USE WITH TRANSISTORI . Unl stated PERATION, FOR USE WITH TRANSISTORIZED
CONSOLETTE BASE STATION, AND FOR USE WITH LH8 AND R5 18C83168C03 | variable 1K +20% R1 65128687 6. 8K CONSOLETTE BASE STATION, AND FOR USE WITH LHB AND
MHB "COMPA-STATION " BASE RADIO EQUIPPED WITH TLNII84B MHB “COMPA-STATION " BASE RADIO EQUIPPED WITH TLNI(848
INTERCOM KIT, , . R2 65128686 8. 2K INTERCOM KT,
2. REMOVE JUMPER JU2 FOR "MONITOR REQUIRED BEFORE TRANSMIT R3 65129232 3.9K 2. REMOVE JUMPER JU2 FOR "MONITOR REQUIRED BEFORE TRANSMIT"
OPERATION. TMN6045A Desk Microphone (PL) PL-790-A R4 65128599 480 OPERATION.
RED CARTRIDGE, microphone: R5 18C83168C03 | variable 1K +20%,
BRN  YEL RED BLK (MIC CARTRIDGE) GRN  WHT DP1 59C852603 dynamic; 175 ohm impedance S — p——
at 1 kiz TMN6045A Desk Microphone (PL) PL-790-A
CARTRIDGE, miicrophone:
SWITCH, DP1 59C852603 dynamic; 175 ohmn impedance
S1A 40C83298B04 | open leaf; spst at 1 kHz RED
S1B 40C83298B01 | open leaf: dpst RED YEL  BLK BRN (MIC CARTRIDGE) GRN ~ WHT
sz 40C83298B05 | open leaf; spst; 2 section SWITCH,
S1A 40C83298B04 open leaf; spst
NON-REFERENCED ITEMS S1B 40C83298B01 open leaf; dpst
1V80708B93 CABLE ASSEMBLY: includes S2 40C83298B05 | open leaf; spst; 2 section
30C83560A02 CABLE, 6 con- NON-REFERENCED ITEMS
ductor: 9 ft. req'd 375122058 REVISIONS
TUBING; "Teflon" No. 10: 1V80708B93 CABLE ASSEMBILY: includes SUFFiX-2 AND 63P81100E96-C
6" req'd 42K893647 CLAMP, 30C83560A02 CABLE, 6 con- CHASSIS AND REF. CHANGE LOCATION
wire 29A823156 LUG, spade: ductor: 9 ft. req'd 375122058 SUFFIX NO. SYMBOL
7 req'd TUBING; "Teflon" No. 10:
TMN1001A-2 ADDED GND LEAD LE SI
15C83171B01 | HOUSING, microphone: rear 6" req'd 42K893647 CLAMP, ¢ il g
15D83172B01 HOUSING, microphone: front wire 29A823156 IL.UG, spade:
13B83173B01 GRILLE, microphone: per- 7 req'd
forated metal 15C83171B01 HOUSING, microphone: rear
13B83174B01 | EMBLEM 15D83172B01 | HOUSING, microphone: front
35A852701 GRILLE, cloth 13B83173B01 | GRILLE, micropihone: per-
32B852702 GASKET, microphone forated metal
42A852705 CLAMP, cartridge 13B83174B0l | EMBLEM
14A857137 INSULATOR, cartridge 35A852701 GRILLE, cloth
315124665 STRIP, terminal; 2 lugs 32B852702 GASKET, micropihone
] 35127924 SCREW, lock: No., 6-32 x5/16" 42A852705 CLAMP, cartridge
S 3 35132401 SCREW, machine: No. 6-32 x 14A857137 INSULATOR, cartridge
§ 7/8" 2 req'd 318124665 STRIP, terminal; 2 lugs
S T ¢ 45400386 LOCKWASHER: No. 6: 2 req'd 35127924 SCREW, lock: Now 6-32 x5/16" %Mwwwamwmxwww@mww&mmmwmwmwwﬁﬁ
BLK i 33B82828C17 | NAMEPLATE 35132401 SCREW, machine: No. 6-32 x it L
(MIC CARTRIDGE) E 7D83175B01 STAND, microphone 7/8" 2 req'd %ﬁwfa&ﬁmm@@w@wﬁmm@w = T S U F FI X -l A N D 2
i 47B83176B0l | TUBE, microphone 45400386 LOCKWASHER: Nio. 6: 2 req'd RED BLK - -
i 388855009 PUSHBUTTON: (TRANSMIT) J3B82828C1T7 | NAMEPLATE BLU (MIC CARTRIDGE) THIS DIAGRAM IS FOR USE WITH MODELS SHIPPED BETWEEN
: 38K855010 PUSHBUTTON (MONITOR) 7D83175B01 | STAND, microphone BLK GRN APRIL, 1970 AND DECEMBER, 1970 AND MARKED SUFFIX -1
: 41K855005 SPRING, pushbutton retractor 47B83176B01 | TUBE, microphome
% 2 req'd 38B855009 PUSHBUTTON: (T'RANSMIT) OR -2. THIS DIAGRAM ALSO APPLIES TO MODIFIED NON-SUFFIX
] 35136878 SCREW, machine: No. 5-40 x 38K855010 PUSHBUTTON (M:ONITOR) VERSIONS.
i 5/8"; 6 req'd 41K855005 SPRING, pushbuttion retractor A
2B84331B01 | NUT, switch mounting: 3 req'd 2 req'd EPS-4723-
45490774 FLATWASHER; . 125" - 9/32" - 35136878 SCREW, machine: No., 5-40 x ¢
; ICALLY
Loz 5/8'; 6 req'd PLATING
42B84342B01 CLAMP, cable 2B84331R01 NUT, switch moumting: 3 req'd DUNTED.
35128052 SCREW, tapping: No. 6 x 5/16'; 45490774 FLATWASHER; . 125" - 9/32" -
2 req'd .02
35134168 SCREW, captive: No. 4 x 1/4'; 42B84342B01 | CLAMP, cable
includes lockwasher; 4 req'd N O N S U F Fl x E D U N I T S 35128052 SCREW, tapping: No. 6 x 5/16";
64B855001 COVER, bottom - 2 req'd
TMNI001A -1, and -2 46B854311 STUD, tri-mount; 4 req'd THIS DIAGRAM IS FOR USE ONLY WITH MODELS SH!PPED 35134168 SCREW, captive: No. 4 x 1/4";
- - . i . 1
o ) 75A838826 BUMPER, rubber; 4 req'd PRIOR TO APRIL, 1970 AND NOT SUBSEQUENTLY MODI- includes lockwashier; 4 req'd
Desk Stand Dynamic Microphones FIED. FOR LATER AND MODIFIED VERSIONS REFER TO faB8ss001 SOVER, bottom B0~ CEPS- 5545-0
Sch tic Diagram and Circuit Board Details NOTE: ' . 468854311 STUD, tri-mount; 4 req'd Ol- CEPS-3917-C
cnematic Diagram an SUFFIX -NUMBERED DIAGRAMS. 75A838826 BUMPER, rubber; 4 req'd
Motorola No. 63P81100E96-C Replacement diodes must be ordered by Motorola part
12/8/70-UP number only for optimum performance. EPS-4724-A NOTE:
Replacement diodes must be ordered by Motarola part
6

number only for optimum performance.





