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GUARANTEED PERFORMANCE SPECIFICATIONS

GENERAL

FREQUENCY RANGE

150.8-174 mc

MAXIMUM CHANNELS

four

RF POWER OUTPUT

35 watts*

OPERATING POWER

64/12 V DC (R43MST Model Series); 117 V AC (R43MSB Model Series)

METERING

A single scale, 0-50 microampere meter or Motorola Portable Test Set
can be used to measure all circuits essential to tuning and checking.

DIMENSIONS

AAR Model: 18-1/16" long x 4-7/16" high x 13-1/2" wide
Universal Model: 22-3/4" long x 5'" high x 16" wide

CURRENT DRAIN

12 V DC: Transmit 12.0 amp; Standby 1.0 amp
64 V DC: Transmit 2.1 amp; Standby 0.18 amp
117 V AC: Transmit 150 watts; Standby 25 watts

*rated at duty cycle exceeding AAR specifications

TRANSMITTER

OUTPUT IMPEDANCE

50 ohms

CONDUCTED SPURIOUS
AND HARMONICS

more than 85 db below carrier

OSCILLATOR FRE-
QUENCY STABILITY

Unheated elements maintain oscillator frequency within 0, 0005% of assigned|
center frequency from -30°C to +65°C (+25°C reference).
with stability of +.0002% are also available,

Channel elements

MODULATION

16F3; +5 ke for 100% at 1000 cps

AUDIO DISTORTION

less than 3% at 1000 cps, 2/3 system deviation

RECEIVER

CHANNEL SPACING

30 ke

20 db quieting: -100 db at £15 kc

SELECTIVITY EIA SINAD: -85 db at 30 kc
EIA SINAD 80 db
INTERMODULATION -

EIA MODULATION
ACCEPTANCE

+7 ke min.

SENSITIVITY

0.50 uv
0.35 uv

20 db quieting:
EIA SINAD:

OSCILLATOR FRE-
QUENCY STABILITY

Unheated channel elements maintain oscillator frequencywithin =0, 0005% of
assigned center frequency from -30°C to +65°C (+25°C reference). Channel
elements with stability of +. 0002% are also available.

SPURIOUS AND
IMAGE REJECTION

more than 100 db

SQUELCH SENSITIVITY

0. 25 uv max.

AUDIO OUTPUT

8 watts in an 8 ohm load; less than 5% distortion

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

FCC TYPE NUMBER CC3047 (transmitter using . 0005% stability channel element) R43MST Models
CC3047C (transmitter using +, 0002% stability channel element) | (64/12 Vv DC)
CC3075 (transmitter using +. 0005% stability channel element) R43MSB Models
CC3075C (transmitter using +. 0002% stability channel element)d (117 V AC)

ii

Note: Pages iii and iv have been omitted as irrelevant.
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ACCESSORY CHART

MODEIL NUMBER DESCRIPTION
TIN1086A Channel Element, Receiver, #,0002% stability
TLN1087A Channel Element, Transmitter, +,0002% stability
TI.N1007C Mounting Rack, Standard AAR
TLN6304C Mounting Rack, T-Frame, Universal
TI.N6586A Transient Voltage Filter Kit, é4-volt Operation
TCN6108AT Control Head, Non-Reverting, Standard AAR
TCN6109AT Control Head, Channel Reverting, Standard AAR
TCN6108AK Control Head, "Private-Line', Non-Reverting, Standard AAR
TCN6109AK Control Head, "Private-Line', Channel Reverting, Standard AAR
TCNI1057AT Control Head, Single-Tone, Standard AAR
TMNG6001A Handset, Carbon Type
TMN6002C Handset, Dynamic Type
TMN6043A Handset, Dynamic Type with Armored Cable
TAD6010A Antenna, Rigid Railroad
TAD6020A Antenna, Condulet Mounted
TLN6483SA External Hang-Up Cup, Non-Reverting, Universal
TLN6490A External Hang-Up Cup, Channel Reverting, Universal
TILN6491A Power Plug Kit, Universal
TLN1009A AC-DC Converter (117 volts ac to 64 volts dc)
TKN6044A Bench Test Cable Kit
TSN6001A Speaker, Outdoor, Standard AAR
TILN6075C Remote Control Unit, Standard AAR
TLN60T6A Footboard Control Unit, Standard AAR
TI.N1097A Time-Out Timer
TLN8362A Adapter for 19-inch Rack Mounting

Additional accessories may have been developed since
the printing of this manual. Contact your Motorola
representative for a complete listing of available acces-
sories.




DESCRIPTION

1. INTRODUCTION

The Motorola "Motran' railroad radio sets are
FM two-way radios whichoperate froma 12-voltdc,
64-volt dc or 117-volt ac power source. The
64/12 v dc radio sets are for installation in loco-
motives, cabooses, or maintenance-of-way vehi-
cles, and the 117 v ac models are used in areas
where ac power is available which permits the
radio set to be used as a base station. The
transmitter, receiver and power supply are fully
transistorized. Solid-state circuits are used for
all switching functions such as push-to-talk, re-
ceiver muting, and antenna switching. The radio
sets provide single-frequency to four-frequency
operationinthe 150, 8to 174 mcrange. A channel
element (oscillator module) is merely plugged
into the set for each transmitter and receiver
frequency desired. Models are available with
carrier squelch or "Private-Line' tone-coded
squelch.

Two types of models are available---the
Standard AAR model and the Universal model.
The Standard AAR model provides complete
interchangeability with two-way '"Motrac' and
""Stan-Pac' railroad equipment currently in use.
The Universalmodel is a completely self-contained
unit (no external speaker or controlhead required)
and requires minimum accessory installations.
Both Standard AAR and Universal radio sets can
be equipped for ''channel reverting'' operation.
This feature automatically returns the radio set
to a preselected frequency when the handset is
hung up.

2. PHYSICAL DESCRIPTION

The basic radio set consists of a receiver,
power supply,
assembled together to form a drawer unit. A key
lockonthe front panel secures the drawer assembly
from unauthorized personnel. For servicing,
the major chassis are easily removable from the
drawer assembly to provide ready access to all
components of the radio set.

transmitter and front panel,

The housing has highly efficient, finned
radiators to dissipate heat generated in the
transmitter and power supply so that venting the
housing is unnecessary. This keeps components
free of dust, etc., and eliminates servicing
resulting from entrance of contaminants through
a vented housing.

The Standard AAR model consists of the basic
radio set, a housing, a base plate, an escutcheon
and a handle. The Standard AAR mounting rack,
the Standard AAR control head with handset, and
the antenna are required accessories. Cables from
each of these units are connected into the radio
set by multi-connector terminal boards in the
mounting rack. Extended localcontrolis possible,
since the control head is mounted separately
from the radio set.

The Universal model consists of the basic radio
set, a housing and a Universal control head. The
control head mates directly to the front panel,
eliminating a separate control head installation
This completely self-contained
unit is mounted in the Universal T-frame mount-

and intercabling.

ing rack, Cables fromthe antenna and the primary
power source are connected directly to the side
receptacles of the radio set. The Universal
model with the attached control head offers com-
plete localcontrol of the radio set., The Universal
model includes the controlhead. Itdoes notinclude
the antenna, mounting rack, handset or cabling.

The Universal control head provides complete
controls for the operation of the Universal radio
set. The controlhead connects directly to the front
panel. The primary power source connects through
the control head to the radio set power supply. The
Universal control head is an integral part of the
radio set. It is notaccessoryitem. Controlheads
are fully described in the CONTROL HEADS

section of this manual.

3. TRANSMITTERS

The fullytransistorized FM transmitters pro-
vide 35 watts r-f power. Circuits include anunheat-
ed, temperature-compensated crystaloscillator
module (channel element) for each operating
frequency, transistorized audio amplifier and IDC
(Instantaneous Deviation Control) circuit, varactor
phase modulator, and completely transistorized
exciter and power amplifiers. Frequency multi-
plication in the exciter and power doubler produce
anoutput frequency 12 times the crystal frequency.
A highlevel of spurious frequency attenuationis
achieved in a harmonic filter at the transmitter
output.

4. RECEIVERS

The receivers used in these radio sets are

crystal-controlled, dual-conversion models. RF




preselectors (tuned cavities) and a sealed, life-time
guaranteed "Permakay' filter in the i-f stages
determine the excellent bandwidth and selectivity
characteristics of the receivers. Plug-incrystal
oscillator modules (channel elements) provide
stable frequencycontrol. Disturbing noise during
periods when no messages are being received is
eliminated by noise actuated (carrier) squelch
circuitry.

The receiver terminates in a transistorized
push-pull audio output, providing 8 watts of audio
output power at less than 5% distortion. Thus,
messages can be heard under high ambient noise
conditions.,

5. “PRIVATE-LINE” TONE-CODED
SQUELCH MODELS

This type of radio set is an improvement in
FM two-way radio equipment especially when
operating under crowded channel conditions.
Several "Private-Line' networks can use the
same r-f carrier frequency in the same area if
each network uses a different "Private-Line' tone
frequency.

The transmitters are modulated by a contin-
uous sub-audible tone signal in addition to the voice
modulation, The receivers accept only correctly
tone-modulated signals when the "PL"-ON-OFF
switch is in the ON position and reject all others,

Dual squelch "Private-Line' receivers also
include noise-actuated squelch circuitry as
previously described for carrier squelch models.
This enables the operator to monitor the channel
before transmissions ("PL"-ON-OFF switch in
OFF position) and prevent interference with other
users of the frequency.

The squelch control must be set for proper
operation as described under OPERATING
INSTRUCTIONS,

6. POWER SUPPLIES

The fully transistorized power supplies use
long-life transistors. Silicon diode rectifiers are
used to provide the greatest reliability. Heat sinks
along the sides of the housing dissipate the heat
from the power supply transistors. The power
supply used in the R43MST Models operates from
aprimary power source of either 12 or 64 volts dc.

For these models, the input power is applied to
the 12- or 64-volt terminals of the mounting rack,
as applicable.
R43MSB Models operates from an external power
source of 117 volts ac.

The power supply used in the

7. REQUIRED ACCESSORIES

a, Standard AAR Control Heads

On Standard AAR radio sets, the controlhead
is a separate unit. Itrequires separate installation
and cabling.

The Motorola railroad control heads listed
in the subsequent model chart provide control
facilities for AAR railroad radio sets. These
control heads can be used with installations op-
erating from a primary power source of 12 volts,
dc, 64 volts dc or 117 volts ac. Each unit
includes a channel selector switch for four-fre-
quency operation. A five-inch speaker is mounted
in the housing. An AAR microphone receptacle

is provided for a telephone type handset.

The housing consists of two hinged sections
of cast aluminum. The units are ruggedly
constructed to withstand shock and vibration.
Threaded openings (3/4" pipe thread) are provided

at the top and bottom for connection of conduit.

Automatic channel reverting models return
toa pre-selected channel when the handsetis hung

up.

"Private-Line' models include a "PL'" ON-
OFF switch. With the switch inthe ON position,
transmissions are coded with a "Private-Line"
tone and messages are received only from other
transmitters sending the same "Private-Line'
tone. In the OFF position, the ""Private-Line"
circuits are disabled and all on-frequency trans-
missions can be heard.

The pilot light dimmer circuit automatically
controls the brilliance of the blue (transmit) pilot
light and the channel indicator lights mounted on
the control head. In bright daylight, the lights
glow brightest to insure visibility. The lights
become progressively dimmer to reduce excessive
glare as daylight changes to darkness. External
illumination is sampled through a panel in the
upper portion of the control head and acts upon a
light dependent resistor which is mounted behind
the panel,




TABLE 1,

TABLE OF REQUIR ED ACCESSORIES

RADIO SET MOUNTING | POWER PLUG ANTENNA CONTROL HEAD HANDSET
RACK KIT
Standard AAR | TLN1007C NOT USED TAD6010A or TCN6108AJ (non-reverting)| TMN6043A
Models TAD6020A TCN6109AT Automatic or
Channel Reverting TMN6002C
TCN6108AK (non-revert-
ing, '"Private-Line'")
TCN6109AK Automatic
Channel Reverting
"Private-Line"
TCN1057AJ Single Tone
Universal TLN6304C TLN6491A TAD6010A or Part of radio set (Use TMN6002C,
Models TAD6020A TLN6490A External Hang- |TMN600OLA
Up Cup for reverting or
models) TMN6043A

Figure 1.
TCN6108AJ Control Head
With TMN6043A Handset

The "Motran' railroad radio sets maybeused
in existing ""Stan-Pac' or "Motrac' railroad in-
stallations using the Standard AAR control heads
listed in Table 2.
to one-frequency or two-frequency carrier squelch
installations.

However, operation is limited

TABLE 2.
EXISTING CONTROL HEAD INSTALLATIONS

CONTROL HEAD TYPE HANDSET
MODEL REQUIRED
TCN60L14AF Non-reverting | TMN6002C
(Dynamic)
TCN601ISATF Reverting TMN6002C
(Dynamic)
TCN60I9ATF Non-reverting | TMN600TA
(Carbon)
TCN6020AF Reverting TMN6001A
(Carbon)

b. Handsets

This handset may be used with Universal
control heads and in existing Standard AAR installa -
tions which use the TCN6019AF or TCN6020AF
Control Head.

(2) TMN6002C and TMN6043A Dynamic

The TMN6002C and TMN6043A Dynamic
Handsets are exactly the same except that the
TMN6043A uses an armored cord and the
TMN6002C uses a standard neoprene coiled cord.
Both handset models are compatible with all
Universal or Standard AAR control heads except
for Models TCN6019AF and TCN6020AF. The
connector is an AAR specified type (AN3102-14S- 6S).




A built-in transistorized pre-amplifier with a
low output impedance (500 ohms at 1000 cps) is
contained inthe microphone cartridge. Frequency
response is essentially flat between 300 and
3000 cps and the microphone will operate satis-
factorily over an ambient temperature range of
-30°C to +65°C. The earphone impedance is
125 ohms +10% at 1000 cps.

The dynamic cartridge requires input
power only when the push-to-talk switch is press-
ed. It does not load the associated power source
otherwise. Contacts on the switch connect the
cartridge into the circuit when the bar is pressed.
The switch mounting plate is chrome plated and
"Nylock' mounting screws are used.

c. Mounting Racks

Standard AAR

(1)

The Model TLN1007C Mounting Rack per-
mits mounting the radio set to a horizontal surface.
It provides distribution of power and control func-
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minal board connections, A multi-conductor ca-
ble terminated in a 23-pin connector provides the
necessary cabling from the terminal boards in the

mounting rack to the radio equipment,

Two clevis assemblies, one on either side
of the equipment at the front of the rack, provide a
sturdy hold -down device for the radio set. Brack-
ets for a padlock are used to prevent unauthorized
personnel from tampering with the equipment. Plug
buttons are included to cover the conduit holes not
used in the installation.

Figure 2.
TLN1007C Mounting Rack

Existing installations whichuse a Model
TLN1007A, TLN1007B, TLN1008A, TLN1008B,
TLN1008C, TLN6072A, or TLN6072B Mounting
Rack may be used to mount the ""Motran' railroad
radio set. When using an existing installation, a
lead must be connected from TB3-22 of the mount-
ing rack to TB5-22 of the control head for "Pri-

vate-Line'" tone-coded squelch models, If a two-
frequency installation is used, leads must be add-
ed from TB2-12 and TB3-13 of the mounting rack
to TB5-13 and -14, respectively, of the control
Refer to the
Installation and Intercabling Diagram for details,

head for four-frequency operation.

(2)

Universal

The Model TLN6304C Mounting Rack for
universal models allows greater freedom of instal-
lation of the radio set, The versatile T-framede-
sign permits either a horizontal or a vertical in-
stallation., Three mounting holes in the rack per-~

mit attachment to any flat surface.

Nylon guides provide easy insertion of the
radio set into the rack. Guide pins on the topand
nylon spring-loaded guides on the bottom of the
rack firmly position the radio set. Hold-down
latches, one on each side of the rack, provide a
sturdy clamping device for the radio set. Pad-
lock brackets are provided on these latches topre-
vent unauthorized personnel from tampering with
the equipment. Refer to the Installation & Inter-
cabling Detail for details on the installation of this
Universal mounting rack,

Existing installations which use the Mod-
el TLN6304A or TLN6304B Mounting Rack may be
used to mount the ""Motran'' railroad radio sets.

Figure 3, TLN6304C Mounting Rack




d. Antennas

Two types of mobile antennas are available
for use with the radio set:

(1) TAD6010A Rigid Railroad Antenna

This item is a folded quarter-wave anten-
na of rugged construction. The antenna has a nom-

inal input impedance of 52 chms and operates atdc
ground potential, The outer conductor is heavy
gauge, silver plated tubing, Refer to the instruc-
tions supplied with the antenna for installation de-
tails.

Figure 4,
TAD6010A Antenna

(2) TAD6020A Condulet Mounted Antenna
This unit is a quarter-wave whip-type

antenna with a nominal input impedance of 52
ohms. The antenna base is mounted in a con-
dulet box to permit complete weatherproof en-
closure of the r-f connectors. A conical neo-
prene cover completely encloses the antenna
base insulator assembly. This minimizes the
effects of dirt or soot deposited on the insula-
tor and increases the impedance of the leadage
path from the antenna rod to ground. Any stand-
ard 52-ohm antenna may be used for land sta-
tion installations., Refer to the Installation and
Intercabling Detail for complete installation in-
structions.

Figure 5,
TAD6020A Antenna

e. TLN6491A Power Plug Kit

The TLN6491A Power Plug Kit (for Univer-
sal radio sets) provides a convenient method of
connecting and disconnecting the primary input
power to the radio set. This kit consists of a
ten pin receptacle and a cable clamp. The pri-
mary input power cable connects to this ten pin
receptacle which in turn mates to the receptacle
on the side of the control head. Refer to the in-
stallation & intercabling diagram for connection
details,

f.  TLN6586A Transient Voltage Filter Kit

This filter suppresses the transient voltage
spikes that occur from either side of the 64-volt
line to ground, which may damage the power sup-
ply transistors if permitted to enter the radio set.
The filter should be used in all 64-volt installa-
tions,

g. Channel Elements

TABLE 3, CHANNEL ELEMENTS
MODEL NO, DESCRIPTION
TLN1O81A |Receiver, +.0005% stability

TLN1083A Transmitter, +.0005% stability
TLN1086A |Receiver, #,0002% stability
TLN1087A | Transmitter, +, 0002% stability




The channel elements (oscillator modules)are b. TKN6Q44A Bench Test Cable Kit
not supplied with the radio set, since some users

require only one operating frequency while others This kit provides interconnections for bench
require up to four. Therefore, channel elements testing of railroad radio sets, It may be used
must be ordered separately; one for each trans- with Standard AAR models when removed from
mitting frequency and one for each receiving fre- the mounting rackand with Universal models when
quency desired, Channel element orders must the Universal control head is removed.

specify the channel element model number, fun-
damental crystal frequency, carrier frequency,

and model number of the equipment in which the
channel element is to be used.

Figure 6.
TLN1086A and TLN1087A Channel Elements

8. OPTIONAL ACCESSORIES

a. TLN1097A Time-Out Timer

The time-outtimer is a plug-in module which
provides automatic turn-off of the transmitter af-
ter one minute of continuous operation, This
action is accompanied by an alert tone from the
speaker which indicates carrier turn-off,

Figure 9. TKN6044A Bench Test Cable Kit

9. OPTIONAL ACCESSORIES FOR
STANDARD AAR RADIO SETS ONLY

Figure 7. TLN1097A Time-Out Timer

Figure 10. TSN6001A Speaker

a, TSN6001A Speaker

This unit is a rugged, outdoor type speaker.
A 16-ohm speaker with a 500-ohm matching trans-
Figure 8. TLN1009A AC-DC Converter former is included.




b. TLN6076A Footboard Control Unit

This unit provides operation of railroad radio
equipment from the exterior of a locomotive or
railroad car., Push-to-talk operation via a separ-
ate combination speaker-microphone (the TSN6001A
Speaker is recommended), is accomplished by
foot, knee, or hand operation of the hinged cover
of the control unit.
on the exterior of the train can control the radio

equipment,

Thus, a crewman stationed

Figure 11,
TLN6076A Footboard Control Unit

c. TLN6075C Remote Control Unit

This remote control unit permits the 64/12vdc
"Motran'' railroad radio set to be used as a remote -
ly controlled base station. The unit is located at the
radio set site to terminate 500/600-ohm control
lines from the operator's position at a remote

control console and convert dc control currents
to transmitter keying, frequency selection, etc.

Facilities are also provided for local control of
the radio set from the remote control unit. This
unit may be used with one- and two-frequency
carrier squelch installations only.

TLN6075C Remote Control Unit

Figure 12,

d. TCNI1057AJ Single-Tone Control Heads

The Motorola Control Heads provide control
facilities for AAR railroad radio sets. It in-

corporates two-tone frequencies for signalling
the ""dispatcher'' from the mobile unit., The unit
includes a tone oscillator-amplifier, two switches
for tone selection and transmission, and a chan-
nel select switch for up to four frequency opera-
tion. A five inch speaker is mounted in the
housing and an AAR microphone receptacle is

provided for a telephone type handset.

Figure 13,
TCN1057A7J Single-Tone Control Head

10. OPTIONAL ACCESSORIES FOR
UNIVERSAL MODELS ONLY

ALPD-7508-0

Figure 14,
Handset Hang-Up Cup
Model TLN6490A

The TLN6490A Handset Hang-Up Cupis used
with the frequency reverting Universal model to
provide convenient hang up of the handset. The
TLN6489A Handset Hang-Up Cup is used with the
non-reverting Universal models and is similar to
the TLN6490A except that it does mnot con-
tain a hang-up switch,




RECOMMENDED TEST EQUIPMENT

51059A% T1012A or T1064A P-7208 *
Portable Test Set Power Supply Dummy Load

A

TEK-1A
Transistorized Transistorized AC Transistorized Tone
DC Multimeter Voltmeter Generator

|
T1015A T1014B

FM General Purpose Precision Wide Band
Signal Generator Oscilloscope Oscilloscope

T1130A Series S51075B Digital
FM Station Monitor Frequency Meter

*Order TKN6025A Cable Adapter also.,




INSTALLATION OF THE STANDARD AAR RADIO SET

1. UNPACKING AND INSPECTION

Use care when unpacking and handling this
radio equipment. Open the shipping carton and
carefully remove the individually packaged com-
ponents., Check contents to be sure all items
have been included.

Inspect the equipment thoroughly as soon as
possible after delivery. Ifanypartof the equip-
ment has been damaged in transit, report the
extent of damage to the transportation company
immediate'y.

2. PRE-INSTALLATION

This equipment has been accurately adjusted
atthe factory for optimum performance. How-
ever, it is possible that units may have been
dropped or otherwise severly mishandled while
in transit. Therefore, prior to making the in-
stallation, itis recommended that the transmitter
and receiver be bench checked for proper meter
readings. If these preliminary checks indicate
that any of the circuits are out of alignment, the
entire unit should be completely re-aligned,

If re-alignment is necessary, refer to the
alignment procedure in this instruction manual.

FCC REGULATIONS
FCC regulations state that:

1. Radio transmitters may be tuned or
adjusted only by a person holding a
lst or 2nd class commercial radio-
telephone operator's license or by
personnel working directly under
his immediate supervision.

2. The r-f power output of a station
shall be no more than required for
satisfactory technical operation
considering the area to be covered
and the local conditions.

Before proceeding withthe actual installation
a definite layout for the exact location of each
unit and the method to be used for mounting must
be determined. Complete mounting dimensions
and inter-unit cabling for the Standard AAR radio
sets and accessories are illustrated on the In-
stallation & Intercabling Detail.

a. Antenna

The antenna should be located as highas pos-
sible and still be able to clear obstacles on the
right of way. A suitable ground plane must be
provided--usually the metal top of a caboose or
locomotive cab will serve. Ifthe antenna isto be
mounted on a wooden structure, a metal sheet at
least 35 inches in diameter should be attached to
the mounting surface. The metal sheet should
be grounded to the antenna mounting base. The
antenna should be located, if possible, at least
17 inches from any protruding structural member
of the train that might cause shadow effect.

The RG-8/U transmission line from the an-
tenna to the radio equipment should be made as
short as possible. The transmission line may be
enclosed in a 1/2-inch or 3/4-inch conduittopro-
tect it from any possible damage. Refer to Cable
and Connector Detail--CEPD-386--for assembly
details.

b. Radio Set Housing

The mounting space requirements for radio
set housing, per the proposed AAR Specifications
12-10, 2nd revision, 1956, state: ""The equipment
should be mounted in a location which is well
ventilated and a minimum clear space of 20 inches
wide, 24 inches deep, and 14 inches high should
be provided with the base plate mounted in the
center of the 20 inch dimension and the front of
the base plate shall be two inches from the front
of the opening."

The radio set and base plate must be mount-
ed in the horizontal plane only. Base plate and
housing installation and dimensional details are
illustrated on the Installation & Intercabling
Detail.

c. Control Head

The mounting location for the control head
should be selected so that the speaker inthe con-
trol head faces the operator and that the handset
is within easy reach of the operator. Control
head mounting dimensional details are illustrated
on the Installation & Intercabling Detail,

The control heads are shipped from the fac-
tory mechanically arranged for two-frequency
operation. The control head is capable of up to
four-frequency operation. To restrict the use of



the control head to one-frequency operation re-
move the knob on the channel selector switchby
loosening the '""Allen' set screw usingthe wrench
supplied. Move the channel stop screw from the
center position to the threaded hole onthe right,
For three-frequency operation move the channel
stop screw to the threaded hole on the left. For
four-frequency operation, remove the stop screw.
When the channel selector knobis replaced, place
the knob in a position so the set screw contacts
the flat spot on the shaft when it is tightened.
Refer to Figure 15.

The reverting type control heads are wired
at the factory for channel 1 reverting. If another
channel is desired for reverting, the white wire
connected to terminal TB1-11 and the red-green
wire counected to terminal TB2-21 should both
be relocated to change the reverting channel.
Make the connections as shown in Table 4.

TABLE 4.

REVERTING CONNECTIONS (STANDARD AAR)
Reverting White Wire Red-Green Wire
Channel Terminal Terminal

Fl TB1-11 TB2-21

F2 TB1l-12 TB2-22

F3 TB2-13 TB2-23

F4 TB2-14 TB2-24

d. 12- or 64-Volt Power Connections

Itis recommended that the power inputleads
tothe mounting rack be connected as closely to the
battery terminals as possible onthe battery side of
the locomotive main power switch, To further pro-
tect the radio equipment and power input leads, it
is recommended that a double-pole, double-throw
switch be placed in series with both primary input
leads. This is especially important to protect
the radio set against megger tests and inductive
field decay voltage which may appear when the
main battery switch is operated.

A 25-ampere circuit breaker or 25-ampere
fuse should be connectedinseries witheach pri-
mary power input lead for 12-volt operation to
further protect the radio equipment and power
leads. For 64-volt operation, the TLN6586A
Transient Voltage Filter Kit provides the re-
quired fusing. The filter (not supplied) should
be used to protect power supply transistors from
transient voltage spikes for 64-volt operation.
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CAUTION
Polarity of the power input leads must be
observed. Reverse polarity protection
diodes are located in the radio set; the one
used inthe 12-volt inputcauses a 20-ampere
line fuse to blow, and the one used in the
64-voltinput causes the 6 -ampere line fuse
to blow. The line fuses are located inthe
power supply. Refer to the Installation and
Intercabling Diagram for proper polarity
of power connections.

e. 117 Volt Power Connections

The power input connections required for the
117 vacmodels are illustrated onthe installation and
intercabling diagram.

3. INSTALLATION

A multi-conductor cable, terminating in a
23-pin cable connector provides the necessary
cabling from the terminal boards inthe mounting
rack to the radio set. This multi-conductor cable
(W1) is supplied with the mounting rack.

As shownon the Installation & Intercabling
Detail, 121leads are required to interconnect the
mounting rack terminal boards TB2 and TB3 to the
associated control head. The 12 leads (notsupplied)
should be routed from the mounting rack to the con-
trol head via conduit (not supplied) as shown on the
pictorial illustration. A 12-conductor vinyl-jacket-
edcablerecommended for these connections is
available onseparate order. This inter-unitradio
cable can be obtained from the Motorola Parts
Department, 1875 Greenleaf Ave., Elk Grove Vil-
lage, Illinois 60007 by ordering Motorola PartNo,
30C850298. Length required must be specified.

If the "Motran'' Railroad Radio Set is to be
mounted in an existing two-frequency installation,
the intercabling between the mounting rack and
control head must be expanded to 12 conductors
to utilize four-frequency and ''"Private-Line"
tone-coded squelch operation.

For further details onthe installation of this
radio set, see the Standard AAR Installation &
Intercabling Detail.

4., PROVISIONS FOR MULTIPLE-FREQUENCY
OPERATION

a. General

"Motran'' Railroad Radio is capable of opera-
tion on one to four frequencies. To increase the
number of operating frequencies, two steps are
required:




(1) Plug inthe additional channel elements.

(2) Move the frequency selector switch
stops to allow it to rotate to more positions.

b. Channel Elements

Formulas for determining the correctcrys-
tal frequency for a specific carrier frequency
are given in the THEORY OF OPERATION sec-
tion of this manual. Refer to the circuit board
diagrams for correct locations of the channel
elements for each frequency. Frequency and
deviation must be checked for each new trans-
mitter frequency and the radio should be netted
for optimum performance. Refer to the ALIGN-
MENT PROCEDURES and IDC ADJUSTMENT
PROCEDURE in this manual for procedures to
accomplish these checks.

c. Frequency Selector Switch

A mechanical stop onthe frequency selector
switch on the control head should be set to pre-
vent rotation to unused positions. For example,
if a radio set is equipped with enough channel
elements for two-frequency operation, the switch
stop should be set to prevent rotation to the F3
and F4 positions, When a frequency is added,
the mechanical stop must be resetto permit ro-
tation to an additional position. Use the follow-
ing procedure:

Refer to Figure 15.
(1) Rotate the switch to the Fl position.

(2) Loosen the set screw and remove the
knob.

(3) Unscrew the stop {Motorola Part No.
46B82187HO01) and re-install as shown in Figure
15. Remove the stop entirely for four-frequency
operation,

(4) Replace the knob.

Q o9~

~ 7

1! \\/%\6\0\\ §
| LE:F&EQ‘ ~ \\
:_ 3-FREQ _ — = = Q>

REMOVE ENTIRELY
FOR 4-FREQUENCY
OPERATION.

BEPD~-15396-0

Figure 15.
Standard AAR Control Head
Frequency Selector Switch Stop Detail

d. Four-Frequency Board Jumpering

If a radio set has more transmitting fre-
quenciesthan receiving frequencies or vice versa,
jumpers must be connected onthe four-frequency
circuit board to prevent '"'dead' position of the
frequency selector switch, When adding fre-
quencies, remove any previouslyinstalled jump-
ers that would cause more than one channel
element to operate at one time. If the additional
frequency causes an unequal number of transmit-
ter and receiver frequencies, connect jumpers
as instructed in the following procedures. The
procedures and examples will permit calculation
of proper jumpering for non-standard type of
operation.

To receive the same frequency on more than
one position of the frequency selector switch,
jumper the corresponding "R'' points onthe four-
frequency board.
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EXAMPLE 1

Condition desired:

161.370 mc on F1l and F4 selector switch
positions

161.520 mc on F2 selector switch position

161.550 mc on F3 selector switch position

Procedure:

Jumper point Rl (refer to the four-frequency
circuit board detail) to point R4 on the four-fre-
quency board. Plug the 161.370 mc channel
element into the receiver F1l or F4 position; the
F2 and F3 receiver channel elements are in-
stalled in the normal manner.

EXAMPLE 2
Condition desired:
161.370 mc on F1l and F3 selector switch
positions

161.520 mc on F2 and F4 selector switch
positions

12

Procedure:

Jumper point R1 to R3 and plug the 161,370
mc channel element into receiver Flor F3 posi-
tion. Jumper point R2 to R4 and plug the
161.520 mc channel element into receiver F2 or
F4 position.

To transmit the same frequency on more
than one positionofthe frequency selector switch,
jumper the corresponding "T' points together on
the four-frequency board.

EXAMPLE 3
Condition desired:

161.370 mc on F1 selector switch position

161.520 mc on F2 and F4 selector switch
positions

161.550 mc on F3 selector switch position

Procedure:

Jumper point T2 to T4 on the four-fre-
quency board. Plug the 161.520 mc channel
element into the transmitter F2 or F4 posi-
tion. The transmitter F1 and F3 channel
elements are installed in the normal manner.
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REFERENCE
SyYMBoOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN1007A, B, C Mounting Rack

EPD-17096-0

Pl

TB1
TB2, 3

9B948776

31K848767
31K50355

1V848810

CONNECTOR,  plug;
female; 23 cont.

BOARD, term;
2 screw term.
12 screw term.

CABLE ASSY, special purpose:
incl. ; ref. part Pl & the follow-
ing items: 30C848744 CABLE,
22 conductor; 29'' lengthreq'd
42B850816 CLLAMP, cable;
29K848901 LUG, term; #8 stud;
coded RED; 19 req'd;
29K848902 LUG, term; #8 stud;
coded BLU; 3 req'd 29K848903
LUG, term; #10 stud; coded
YEL, 2 req'd

NON-REFERENCED ITEMS

7D82469C04
13B848775
13K813242
13K82470C01
42A82471C01
38A848944

38K863351

1V80714A90

RACK, mtg.

MARKER, term. board: (1-12)
MARKER, term. board: (13-24)
MARKER, term. board: (1-2)
CLAMP, cable

BUTTON, plug: for 1-3/8'" hole
2 req'd

BUTTON, plug: for 1-3/32"
hole; 2 req'd

CLEVIS ASSY. incl 72A851005
BRACKET, clevis; 3A82472C01
BOLT, clevis; 2A851001 NUT,
wing 43A850115 BUSHING;
22A851007 ROLLPIN

4



INSTALLATION OF THE UNIVERSAL RADIO SET

1. UNPACKING AND INSPECTION

Use care when unpacking and handling this
radio equipment. Open the shipping carton and
carefully remove the individually packaged com-
ponents. Check contents to be sure all items
have been included.

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

2. PRE-INSTALLATION

This equipment has been accurately adjusted
at the factory for optimum performance. How-
ever, it is possible that units may have been
dropped or otherwise severely mishandled while
in transit., Therefore, prior to making the in-
stallation, it is recommendedthat the transmitter
and receiver be bench checked for proper meter
readings. If these preliminary checks indicate
that any of the circuits are out of alignment, the
entire unit should be completely re-aligned.

If re-alignment is necessary, refer to the
applicable alignment procedure in this instruc-
tion manual.

FCC REGULATIONS
FCC regulations state that:

1. Radio transmitters may be tuned or
adjusted only by a person holding a
1st or 2nd class commercial radio-
telephone operator’'s license or by
personnel working directly under
his immediate supervision.

2. The r-f power output of a station
shall be no more than required for
satisfactory technical operation
considering the area to be covered
and the local conditions.

Before proceeding with the actual installation
a definite layout for the exactlocation of each unit

and the method to be used for mounting mustbe
determined. Complete mounting dimensions
and inter-unit cabling for the Universal radio

sets and accessories are illustrated on the Instal-
lation & Intercabling Detail.

a., Antenna

The antenna should be located so as to extend
as high as possible and still be able to clear obsta-
cles on the right of way. A suitable ground plane
must be provided--usually the metal top of a cab-
oose or locomotive cab will serve. If the antenna
is to be mounted on a wooden structure, a metal
sheet at least 35 inches in diameter should be at-
tached to the mounting surface. The metal sheet
should be grounded to the antenna mounting base.
The antenna should be located, if possible, at
least 17 inches from any protruding structural
member of the train that might cause shadow ef-
fect.

The RG-8/U transmission line from the an-
tenna to the radio equipment should be made as
short as possible. The transmission line maybe
enclosed in a 1/2-inch or 3/4-inch conduit to pro-
tect it from any possible damage. Refer to Cable
and Connector Detail--CEPD-386--for assembly
details.

b. Radio Set Housing

The equipment should be mounted in a loca-
tion which is well ventilated and which provides
adequate clearance for the unit. The radio set
may be mounted in either the horizontal or the
vertical plane. Refer to Installation & Intercabl-
ing Detail for exact minimum clearance and
mounting dimensions.

c. Power Connections

It is recommended that the power input leads
to the radio set be connected as closely to the bat-
tery terminals as possible on the battery side of
the locomotive main power switch.

To further protect the radio equipment and
power input leads, it is recommended that a doub-
le-pole, double-throw switch be placed in series
with both primary power input leads.

CAUTION
Polarity of the power input leads must

be observed. Reverse polarity pro-
tection diodes are located in the radio
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CAUTION (Cont'd)
set; the one used in the 12-volt line
causes the 20-ampere line fuse to
blow, and the one used in the 64-volt
line causes the 6-ampere line fuse
to blow. The line fuses are located
in the power supply (see Figure 45).
Refer to the Installation and Inter-
cabling Diagram for proper polarity
power connections,

A 25-ampere circuit breaker or 25-ampere
fuse should be connected in series with eachpri-
mary power input lead for 12-volt operation to
further protect the radio equipment and power
leads. For 64-volt operation, the TLN6586A
Transient Voltage Filter Kit provides the re-
quired fusing. The filter (not supplied) should
be used to protect power supply transistors from
transient voltage spikes for 64-volt operation.

d. Power Cable

The power plug (part of the TLN6491A Pow-
er Plug Kit) that mates to the receptacle on the
control head will accept a cable with a maximum
output diameter of 5/8 inch. This cable is not
supplied. The largest wire size that can be sol-
dered to each pin is #16 gauge; therefore, the
power cable length should not be more than ten
feet. In the case of a 12-volt dc installation a
cable with six #16 gauge wires should be used
for the power and ground leads. Connect one
pair to the positive terminal of the primary pow-
er, one pair to the negative terminal, and one
pair to the vehicle ground. If the power cable
must be longer than 10 feet, use a junction box.
Locate the junction box close to the radio set,
and use #8 or larger wire between the junction
box and the batterytokeep the cable voltage drop
as low as possible. For installations usingfre-
quency reverting Universal Models with T LN6490A
Hang-Up Cup, connect two wires, #18 or #20
gauge, from terminals J and I of P501 to the ter-
minals of the TLN6490A Hang-Up Switch.

NOTE
In both the 64- and 12-volt installations,
a vehicle ground must be provided at pins
"D'" and/or "E" of the power plug. If one
side of the primary power is grounded to
the vehicle, a separate ground lead is not
necessary. However, a jumper must be
installed in the power plug from the
grounded power lead to pins ""D' and/or
YIEII'
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e. Control Head (Channel Reverting Models)

The channel reverting control head is factory
wired for channel 1 reverting. If another channel
is desired for reverting, connect the GRAY-RED
lead from relay K501 and the GRAY-GRN lead
from TB502-14 as shown in Table 5.

TABLE 5.
REVERTING CONNECTIONS (UNIVERSAL)

REVERTING GRAY-RED GRAY-GRN
CHANNEL Wire Terminal Wire Terminall
Fl TB501-1 TB502-9
F2 TB501-2 TB502-10
F3 TB501-3 TB502-11
F4 TB501-4 TB502-12

3. INSTALLATION

For instructions on the installation of this
radio set, see the Universal Installation & Inter-
cabling Diagram.

4. PROVISIONS FOR MULTIPLE-FREQUENCY
OPERATION

a. General

""Motran'' Railroad Radio is capable of oper-~
ation on one to four frequencies. To increase the
number of operating frequencies, two steps are
required:

(1) Plug in the additional channel elements.

{(2) Move the frequency selector switch stops
to allow it to rotate to more positions.

NOTE
I a radio set has more transmitter fre-
quencies than receiving frequencies or
vice versa, there are jumpers connect-
ed on the four-frequency circuit board.
Refer to the INSTALLATION OF THE
STANDARD AAR RADIO SET section of
this manual for complete jumpering in-
formation.

b. Channel Elements

Formulas for determining the correct crystal
frequency for a specific carrier frequency are




given in the THEORY OF OPERATION section

of this manual. Refer to the circuit board dia-
grams for correct locations of the channel ele-
ments for each frequency. Frequency and de-
viation must be checkedfor each new transmit-
ter frequency and the radio should be netted for
optimum performance. Refer to the ALIGN-
MENT PROCEDURES and IDC ADJUSTMENT
PROCEDURE in this manual for procedures to

accomplish these checks.

c. Frequency Selector Switch

As shipped from the factory, a mechanical
stop on the frequency selector switch on the con-
trol head is set to prevent rotation to an unused
position. For example, if a radio set is order-
ed with enough channel elements for two-fre-
quency operation, the switch stop is set to pre-
vent rotation of the frequency selector switchto
the FF3 and F4 positions. When a frequency is
added, the mechanical stop mustbe resettoper-
mit rotation to an additional position. Use the
following procedure:

Refer to Figure 16.

(1) Rotate the switch to the F1 position.

2 FREQ. OPERATION
{ FREQ. OPERATION

IMPORTANT

(2) Loosen the set screw and remove the
knob (item 1).

(3) Loosen the hex nut (item 2).

(4) Position the mechanical stop (item 3) as
shown in Figure 16 for the number of frequencies
desired. For two-frequency operation, the tab
extends forward at the bottom center. For one-
frequency operation, it is rotated one position
counterclockwise. Forthree-frequencyoperation
it is rotated one position clockwise. For four-
frequency operation, it is removed entirely.

NOTE

It is very important that the switch
(item 5) and the washer (item 4) re-
main indexed as shown in Figure 16
when the hex nut is loosened. It may
be necessary to remove the control
head from the radio set and hold the
switch during assembly to assure
correct indexing.

(5) Replace hex nut and knob.

IMPORTANT
ALIGN SWITCH TAB WITH WASHER HOLE
AT TOP.

ALIGN WASHER KEYS WITH HOLES
IN HORIZONTAL PLANE.

TOP OF CONTROL HEAD

CEPD-15395-0

PLACE SWITCH IN F{ PQOSITION
BEFORE DISASSEMBLY.

Figure 16.
Universal Control Head Frequency Selector Switch Stop Detail

(Page 18 is blank) H
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GENERAL NOTE

1 INSPECT EQUIPMENT THOROUGHLY AS SOON AS POSSIBLE
AFTER DELIVERY FOR SHORTAGES AND DAMAGE .

OPTIONAL
2. F.C.C. REGULATIONS STATE THAT A RADIO TRANSMITTER N gl
MAY BE TUNED OR ADJUSTED ONLY BY A RADIO OPERATOR

HOLDING A DULY AUTHORIZED RADIOTELEPHONE LICENSE
OF APPLICABLE CLASS OR BY PERSONNEL WORKING UNDER
OIRECT SUPERVISION OF THE SAME

A 34° DIAMETER METAL PLATE MUST BE UscD AS A GROUND
PLANE UNLESS ANTENNA 1S MOUNTED UPON AN EQUIVALENT
METAL SURFACE.

(NOT SUPPLIED)
—_——— +64vDC
[ | —To
64 VOLT XL |

Y =

4.V
| o BATTERY = e - 64vDC
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“Aas" DETAIL"B J

FOR INPUT |

25 AMP FUSE

Moot CONNECTIONS (NOT SUPPLIED) | <F
+ B

c
INOT SUPPLIED) 2 voLt ‘ <6

AEPD-6424-0 BAIT TERY

‘f (o Seriies, < Universal '"Motran'' Railroad Radio

Installation & Intercabling Diagram
Motorola No. EPD-15431-A

i
|
T
S J \ et ; 1/6/67-CP
ﬁ%ﬁ POWER PLUG
Q TLN6491A

.

CONDUT END
BUSHING AND
CABLE ADAPTER R

DY

o
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OPAAIIIIR.

fe— 1 1/3“—4

CUT END OF CABLE EVEN.REMOVE
VINYL JACKET 11/8".

BARE 5/8" OF CENTER CONDUCTOR.
TRIM BRAIDED SHIELD. SLIDE COUPLING
RING ON CABLE. TIN EXPOSED CENTER
CONDUCTOR AND BRAID.

STEP 3

SCREW THE PLUG SUB-ASSEMBLY

ON CABLE. SOLDER ASSEMBLY TO

BRAID THROUGH SOLDER HOLES.
CAUTION - DO NOT USE EXCESSIVE HEAT
OR SOLDER. USE VERY HOT IRON,
SOLDER QUICKLY AND IMMEDIATELY
CHILL WITH COLD,WET CLOTH.,

STEP 4

Antenna Cable & Connector

FOR FINAL ASSEMBLY, SCREW COUPLING Assembly Detail
RING ON PLUG SUB-ASSEMBLY. Motorola No. CEPD-386-0
6/17/66-CP
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OPERATING INSTRUCTIONS

1. PRE-OPERATIONAL CHECKS
AND ADJUSTMENTS

Before placing the equipment in operation,
the following procedures should be performed:

a. General

Check all lugs, cable connections, fuses,
and bolted connections.

b. Power

(1) Place the system power switch in the
"ON'" positiown.,

(2) One of the white channel indicator lamps
should light to indicate ''power on'. On non-re-
verting models, the lamp must correspond with
the position of the frequency selector switch. On
channel reverting models, hang up the handset.
The lighted lamp indicates the frequency to which
the radio set reverts when the handset is hung up,
regardless of the position of the frequency selec-
tor switch.

C. Transmitter

(1) Load the transmitter to the antenna as
described in the TRANSMITTER ALIGNMENT
PROCEDURE.

(2) Check the transmitter for proper oper-
ating efficiency by comparing the meter read-
ings as listed on the TRANSMITTER ALIGN-
MENT PROCEDURE.,

d. Receiver

The receiver VOLUME and SQUELCH con-
trols are located on the bottom of the receiver
chassis, Locate these controls and adjust as
described in the RECEIVER ALIGNMENT PRO-

CEDURE in this manual. On "Private-Line' tone-

coded squelch models, set the "PRIVATE LINE"
switch to the OFF position during the adjustment.

2. OPERATING PROCEDURE
Refer to Figures 17 and 18,

a. Turn the Equipment "ON"

Primary power "on-off'" facilities must be
provided since they are not incorporated in the
radio equipment.

b. To Transmit

(1) Remove the handset from the hang-up
bracket,

(2) Turn the frequency selector switch to
the desired channel. On channel reverting mod-
els, also press the PUSH TO CHANGE CHAN-
NEL button to select any channel other than the
reverting channel.

(3) Note that the channel indicator lamp for
the desired channel is lighted.

(4) Monitor the channel to make sure it is
not in use., On ""Private-Line' tone-coded squelch
models, it is necessary to momentarily set the
"PRIVATE LINE" switch to the OFF position to
monitor the channel,

(5) Press the push-to-talk switch on the
handset. The blue TRANSMIT indicator lamp
glows while the transmitter is keyed.

(6) Speak directly into the mouthpiece of the
handset at a normal voice. Motorola transmit-
ters cannot be overmodulated due to the limiting
action of the IDC ("Instantaneous Deviation Con-

PUSH-TO-TALK
SWITCH

TRANSMIT
INDICATOR
LAMP

CHANNEL
INDICATOR
LAMPS

FREQUENCY
SELECTOR
SWITCH

VOLUME
CONTROL

Figure 17.
Non-Reverting Standard AAR Control Head
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FREQUENCY
HANDSET SELECTOR "PRIVATE-LINE" VOLUME PUSH TO CHANGE
RECEPTACLE SWITCH SWITCH CONTROL CHANNEL SWITCH

Lira  rRrATE Ling
wrt an

-
AEPD-15465-0
HANDSET TRANSMIT CHANNEL INSICATOR -
BRACKET INDICATOR LAMPS ’
LAMP
Figure 18.

Channel Reverting Universal Control Head With
""Private-Line' Tone-Coded Squelch

trol"), Release the handset "push-to-talk' but- c. To Receive

ton upo o letion of the transmission. .
pon comp The receiver operates normally when the

"push-to-talk’ button is released. When signals
are heard, adjust the VOLUME control on the con-

1 head f ired 11 ing 1 1,
(7) If the radio set is equipped with an op- trol head for the desired listening leve

tional time-out timer, the transmitter shuts off On channel reverting models, the receiver

after one minute of continuous operation, This operates only on the reverting channel when the
is indicated by analert tone from the control head handset is hung up. To receive another chan-

speaker., To reset the time-out timer for an- nel, 1lift the handset, select the desired chan-
other minute of transmission, merely release nel with the frequency selector switch, and press
the push-to-talk switch momentarily. the PUSH TO CHANGE CHANNEL button,
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1. FUNCTIONAL OPERATION

The overall operation of the radio set is il-
lustrated in the functional block diagram in Fig-
ure 19, This diagram applies to both Standard
AAR and Universal installations.

When the external power on-off switch is on,
voltage is applied through the mounting rack and
connector to the power supply. For 64-voltdc oper-
ation, the battery voltage is 72 volts. In 12-volt dc
operation, the battery voltage is 13.6 volts. In
either case, the power supply output is 13. 8 volts
for transmitand 15. 5 volts for receive, The output
from the power supply is applied to the high end
regulator which regulates the output to a constant
14. 3 volts.

Inall7 v ac installation, the output is a con-
stant 14, 3 volts which is used for bothreceiver and
transmitter operation.

The transmitter switching circuit provides
distribution for the various A+ voltages to all of the
transmitter and the receiver muting circuitry. Part
ofthese outputs are present only when the transmit-
ter is keyed, while the remainder are provided con-
stantly. When the handsetpush-to-talk switchis
pressed, transistor switches provide the keyed out-
puts; keyed regulated A+and keyed A-. These keyed
outputs are applied to the transmitter as collector
voltage for the power stages and ground return for
all exciter and power doubler stages to activate the
transmitter. Keyed regulated A+is also applied as
a starting voltage to the time -out timer (if installed),
and as a muting voltage to the receiver. A regulated
+9.5 volts is provided for the transmitter second
audio amplifier stage, channel elements, and modu-
lator by a diode in the four-frequency board in
series with a zener diode in the transmitter.

The four-frequency board contains switching
diodes which are controlled by a frequency selec-
tor switch in the control head.
plete the circuit for one of the four possible trans-
mitter and receiver channel elements. Two of
the channel elements for the receiver, F3 and F4,
are also located on this circuit board., In addi-
tion to the switching diodes, the time-out timer
is plugged into this circuit board. The time-out
timer turns off the transmitter one minute after
keyed regulated A+ is applied and provides an
alert tone to the receiver audio circuit to notify
the operator that the transmitter is shut off.

The '"Private-Line' ("PL") delay and oscil-
lator circuit provides a ""PL'" tone output to mod-
ulate the transmitter signal. This tone is used
as a signal to unsquelch the distant receiver. Re-
ceivers equipped with a "Private-Line' decoder

26

These diodes com-

and the [;roper reed are capable of being un-
squelched only by this tone., This type of opera-
tion is referred to as '""Private-Line' tone-coded
squelch. The "PRIVATE LINE" switch (on the
control head) controls the type of squelch used;
the ON position provides "Private-Line' tone-
coded squelch operation and the OFF position
provides conventional carrier squelch operation,
An auxiliary squelch input provides a connection
for special squelch applications,

2. RECEIVER

The receiver is a completely transistorized
double-conversion superheterodyne type. Refer
to the receiver block diagram, Figure 20, It re-
ceives FM signals on one to four fixed, crystal-
controlled frequencies in the 150, 8-174 mc band,
One channel element (oscillator module) is used
for each frequency to be received. Only one fre-
quency can be received at a time, A switch on
the control head selects the frequencies. In se-
lecting F'1, the switch completes the dc path to
ground for the #1 oscillator, which permits the
stage to operate. At the same time, itopens the
dc ground path to disable the other oscillator
stages. Other frequency selector switch posi-
tions close the ground path to the selected oscil-
lator while breaking it for the others.

a. RF Preselector

The r-f section of the receiver contains an
r-f preselector,
low loss, highly selective helical resonant cavi-
ties. The preselector has a bandpass having a
flat acceptance bandwidth and a steep skirt re-
sponse to provide rapid attenuation of signals out-
side the acceptance bandwidth. The carrier sig-
nals received at the antenna are coupled to the
gate of the first mixer through the preselector
cavities,

The preselector consists of five

b. First Oscillator - Multiplier

The first oscillator circuitry is housed in a
factory-sealed, temperature-compensated, plug-
in module (channel element). The oscillator uses
an unheated crystal in a Colpitts circuit with the
channel element output at the third harmonic of
the fundamental crystal frequency. This signal
is then applied to a two-stage transistorized mul-
tiplier circuit. FEach of these stages doubles the
input frequency which results in an output fre-
quency which is four times the channel element
output frequency. Consequently, the injection
signal to the first mixer is twelve times the fun-
damental frequency of the crystal.
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Figure 20,
Receiver Block Diagram
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A current regulator stage feeds a Zener di-
ode which provides regulated +9.5 volts to the
first oscillator and the two doubler stages. The
output from the current regulator is also routed
to the "Private-Line' delay and oscillator cir-
cuit,

c. First Mixer

The field effect transistor first mixer heter-
odynes the signal from the r-f preselector with
the signal from the first oscillator to produce
the first intermediate-frequency (1lst i-f) of 8
mec.

The frequency relationships can be express-
ed as follows:

fC - 12f) = 8 mcCwe
r-f carrier mult. chan. element 1st mixer
input factor crystal freq. output
(1st i-f)
f1 : fc - 8 mc
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d. First IF and Second Mixer

The first i-f consists of five tuned circuits,
a common emitter amplifier, a second mixer and
the second oscillator. The frequency of the first
i-f is 8 mc. The output of the first mixer is cou-
pled to the base of the 8 mc amplifier through a
triple-tuned crystal filter circuit.

The output of the i-f amplifier is coupled to
the base of the second mixer through a highly se-
lective triple-tuned circuit. Also applied to the
base of the second mixer is the injection frequen-
cy of the second oscillator., The second oscillator
frequency is controlled by an 8.4550r 7.545 mc
crystal., The frequency of the second oscillator
and the first i-f is maintained constant for all in-
coming signals at the antenna. The difference be-
tween the second oscillator frequency and the first
i-f frequency is the second mixer output. This out-
put is a 455 kc signal. Thefrequency relation-
ships of these three stages are as follows:

lst i-f 8000 kc

2nd local osc. freq. 7545 kc

Difference freq. (2nd i-f) 455 ke
OR

2nd local osc. fregq. 8455 kc

lst i-f 8000 kc

Difference freq. (2nd i-f) 455 kc
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e, Second IF

A "Permakay' i-f filter containing a transis-
tor amplifier stage is used in the second i-f cir-
cuit. The filter sections are permanently sealed
in polyesterstyrene and the filter is unconditional-
ly guaranteed for the life of the receiver, pro-
vided the seal is not broken and the housingis not
tampered with. The amplifier circuitry is mount-
ed to an eyelet board within the filter and is ac-
This filter is the major -
factor in determining the bandwidth and selectiv-
ity of the receiver. It greatly attenuates the sig-
nal outside the pre-determined bandpass. Three
i-f amplifier stages follow the 455 kc filter to sat-
urate the limiter.

cessible for servicing.

f. Limiter Stages

The two limiter stages are 455 kc amplifiers
arranged so that an increase in input signal pro-
duces no change in the amplitude of the output sig-
nal. The limiters are infull saturationatall times,
that is, with weakor strong signals or noise only.

When a signal is applied to the N-P-N first
limiter, the base is driven negative with respect
to the emitter during the negative alternation of
the signal. This placesareversebias atthe emit-
ter-base junction causing the collector current
to drop to zero. During the positive half of the
input signal, the base becomes more positive,
increasing the emitter ~to-collector current to its
maximum value. Thus with a signal, the collec-
tor current is driven between cut-off and satura-
tion, Operation of the second limiter is essential-
ly the same except that the signal undergoes a
phase reversal in the first limiter and the P-N-P
transistor performs the same functions when its
input signal is of opposite polarity. The output
of the limiter is a signal of constant amplitude,

g. Discriminator

The discriminator used is a phase discrimi-
nator, that is, the operation is dependent upon a
90° phase shift which occurs at resonance be-
tween the primary and secondary voltages of the
tuned transformer.

The discriminator recovers the audio from
the 455 ke i-f signal. A typical discriminator re-
sponse curve is shown in Figure 21,

The i-f signal varies in frequency at the audio
rate. This is shown below the curve. The corres-
ponding audio output is drawn to the right of the
curve,
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h., Noise-Actuated Squelch Circuit

The purpose of the squelch circuit is to elim-
inate disturbing noise which would otherwise be
heard at the speaker during intervals between re-
ceived messages.

The noise-actuated squelch circuit consists
of a SQUELCH control, noise limiter, noise de-
tector (rectifier) and transistorized dc control
stage (switching circuit).

In the absence of a received r-f carrier
(SQUELCH control at threshold), noise from the
discriminator is amplified by the noise amplifier
limiter, This noise voltage is rectified in the
form of drawing more or less current inthe noise
detector stage., More currentis drawn when the
receiver is fully squelched (SQUELCH control
fully clockwise); less current is drawn when the
receiver is in the unsquelched condition.,

When the noise detector is drawing heavy cur-

a less positive voltage is developed at the
emitter element of the detector. This causes a
heavy forward bias to be applied to the switching
transistor which results ina heavy currentthrough
the transistor. This, in turn, reverse biases the
first audio amplifier stage, cutting off the stage.
Therefore, the following audio stages do not re-
ceive signals and the speaker is quiet.

rent,

When an on-frequency signal is received, the
noise reaching the squelch circuit diminishes en-
tirely, so that there is little or no output from the

noise detector. As a result, the dc control stage

appears as an open switch and the audio amplifier
is biased normally. Under these conditions, the
incoming signals reach the speaker.

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

The "Private-Line" (""PL") squelch circuit
consists of a low-pass filter network, high-gain
amplifier, ""Vibrasponder' driver-limiter, "Vi-
brasponder' resonant reed, and a detector cir-
cuit.,

The output from the discriminator is connec-
ted to the low-pass filter network, which passes
frequencies below the audio range, that is, below
300 cps.
are amplified and coupled to the input of the "Vi-
brasponder' driver.

The low-frequency signals ("PL' tone)

The driver stage provides
the output required for driving the resonant reed.
Thus, in ""Private-Line' operationthe r-fcarrier
is always modulated by the assigned "PL'" tone,
which after being detected and amplified,
gizes the resonant reed. Ifadifferenttone is pre-

ener -

sent with the r-f carrier, the reed willnotrespond
due to its highly selective design. The driver out-
put is applied to the resonant reed coil through a
capacitor to complete the "PL" tone path. The re-
sonant reed is permanently tuned and sealedat the
factory. The reed vibrates in response to the in-
The vi-
brating reed causes the detector to respond and
charges a capacitor to provide a steady dc volt-
age for biasing the switching transistor. The low-
pass filter is paralleled by a high-pass circuitto
keep low frequency noise from activating the "Vi-
brasponder"

coming tone signal from the transmitter.

resonant reed detector circuitry.
When the proper tone signal is received and the
audio amplifier is '"turned on'', the high-pass path
is shorted to A- through a diode that is forward
biased by current flow from the "PL' detector
output.

j-  Switching Transistor Stage

The base of the switching transistor is the
The output

of the noise squelch circuit, the auxiliary squelch
(if used), the output of the "PL'" squelch circuit
(in "Private-Line'" models), and the "PL'"" ON-
OFF switch input (in "Private-Line" models) are
connected to this point, When squelched, the switch-
ing transistor is biased intoheavy conduction and
appears as aclosed switch, The closed switch
shunts the A+ source to the audio amplifier and pre-
vents signals from being applied to the speaker. When
unsquelched, the switching transistor is biased to
cutoff and appears as anopen switch, which per-
mits A+to be applied to the audio amplifier.

control point of the squelch circuit.
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In"Private-Line' tone-coded squelch models,
the "PL'" squelchcircuitis operative atall times.
The "PRIVATE-LINE" switch on the control head
actually switches the noise squelch circuit in or
out. With the "PRIVATE-LINE'" switch in the ON
position and the jumper across diode CR755 in
place, groundis appliedthroughresistor R334 to
the base of the switching transistor. The ground
inhibits the noise-actuated squelch circuitry so
that quieting and resultant noise detector cut-off
will not disable the switching transistor to permit

audio to reach the speaker. Only an output from
the "Private-Line'" decoder will operate the
switching transistor. However, if the jumper
across diode CR755 is removed and the "PRI-
VATE-LINE" switch is placed in the ON position,
an "AND'" gate situation is produced as a result
of diode CR755 now in series with the base of the
switching transistor. This "AND'" gate condition
exists because an incoming "Private-Line" signal
must have a tone that will activate the "Private-
Line' decoder circuit as well as sufficient signal
strength to unsquelch the noise-activated squelch
circuit. Removing the jumper allows the noise-
activated squelch circuit to have partial control
over the "PL' squelch circuit. The received
"PL'" signal requires a 14 db signal to noise ratio
or greater to override the preset level. This
level can be changed by adjusting the squelch
control,

With the "PRIVATE-LINE" switchinthe OFF
position, ground is removed from the divider re-
sistors to permit the switching transistor to op-
erate from the noise-actuated squelch circuit or
the "Private-Line' tone-coded squelch circuit.
This permits an operator to monitor all on-fre-
quency transmissions, including those outside
his own "Private-Line' network, to determine
that the channel is clear before beginning his
transmission.

k. Audio Circuit

Audio signals from the discriminator are
coupled to the first audio stage through the VOL.-
UME control and a high pass filter, The VOL-
UME control varies the signal level applied to
the base of the first audio amplifier. The filter
effectively blocks signals below 300 cps, includ-
ing "Private-Line'" tones, and passes the de-
sired audio range of 300-3000 cps.

The first audio amplifier is reverse biased
when the radio set is squelched or the transmit-
ter is keyed (receiver muted). The emitter volt-
age drops below the base voltage to produce the
reverse bias condition, In the normal receive
condition, the first audio amplifier is forward
biased and the output signal is applied to the
driver, The drivers are connected in an emit-
ter coupled phase splitter configuration. The
capacitor in the base of one driver transistor pro-
vides the 6 db pre-emphasis characteristic from
300 to 3000 cps. As the frequency of the signal
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increases, the impedance across the capacitor
decreases and the resultant signal amplitude de-
creases. -The push-pull output amplifiers pro-
vide 8 wafts of audio power to an 8-ohm speaker,

3. TRANSMITTER

The solid-state transmitter is phase -modu-

lated and operates on one to four crystal control-
led frequencies. One channel element is used

for each frequency to be transmitted, The crys-
tal frequency is modulated, multiplied 12 times,
and applied to the high power r-f stages, Ther-f
output is in the 150.8-174 mc range.

The transmitter block diagram, Figure 22,
shows the stage-by-stage signal flow and operat-

ing frequencies.

a. Microphone and Pre-Amplifier Circuit

A Motorola dynamic microphone (mounted in
a handset) with a built in transistorized pre-am-
plifier is usually used with this transmitter. The
handset is connected into the radio set control
head; the circuit from the control head is connect-
ed to the transmitter. The microphone connects
between ground and the shielded lead of the audio
amplifier input circuit, A dc voltage onthe shield-
ed lead provides operating power for the transis-
torized microphone. The microphone cartridge
and pre-amplifier act like a variable voltage gen-
erator., The output voltage varies with the inten-
sity and frequency of the sound waves which strike
the diaphragm.

b. Deviation Limiting Circuit

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

The deviation limiting circuit consists of
components for pre-emphasizing, amplifying and
limiting, and then de-emphasizing the audio mod-
ulation signal, Components in the input to the
deviation limiting circuit form a 6 db/octave pre- -
emphasis circuit, The pre-emphasis circuitout-
put is amplified in the first audio amplifier and
then limited through series diode limiters. The
limited audio signal is applied to the second au- -
dio amplifier through a low pass filter. The sec-
ond audio amplifier operates as an emitter fol-
lower and develops anoutput signalacross the IDC
(Instantaneous Deviation Control) control, The
setting of the IDC control determines the audio
signal amplitude applied to the de-emphasis cir-
cuit to control the transmitter deviation. Except
for slope limiting, the output waveform is iden-
tical to the input waveform and by controlling the
slope of the signal wavefront, the transmitter
maximum deviation is also controlled,
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Transmitter Block Diagram

c. Oscillator (Channel Element)

Since the crystals in the channel elements
are unheated, each transistorized oscillator is
individually compensated for frequency stability
over the entire temperature range, and the whole
assembly is housed in a factory sealed plug-in
unit, For multiple-frequency radio sets, addi-
tional channel elements are used; one for each
frequency. The frequency selector switch onthe
control head completes the dc ground path for the
desired oscillator. Variable "warp' capacitors
are mounted in the base of each channel element
for fine frequency adjustment., The "warp'' ca-
pacitors are accessible through holes in the ex-
citer circuit board where the channel elements
are inserted. Each oscillator operates ona spec-
ific frequency in the 12.500 to 14,500 mc range.

d. Modulator

The audio output of the deviation limiting cir-
cuit is applied to the modulator which phase mod-
ulates the output of the oscillator. The tuning

elements of the modulator tank circuits are var-
actor diodes. The capacitance of these special
back biased diodes is a function of the potential
across the diodes. The audio signal is appliedto
the varactor diodes which changes this potential
at an audio rate and varies the capacitance in the
modulator tank circuit. This changes the phase
angle of the r-f signal, producing modulation.

e. Multipliers and Amplifiers

The output signal of the modulator is ampli-
fied by two transistor stages, applied to a fre-
quency tripler, amplified once more, then multi-
plied in a frequency doubler.
cated on the exciter circuit board. All stages ex-
cept the second amplifier, which is commonbase,
are of the conventional common emitter configur-
ation, The output of the exciter is 300 to 400 mw
at a frequency one-half of the final transmitter
frequency (75 to 87 mc).

f.

The circuitry is lo-

High Power Stages

The power doubler, pre-driver, driver, and
power amplifier stages are all common emitter
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amplifiers. The power doubler operates as a
frequency doubler while providing a currentgain.
Its output is at the final r-f output frequency of
150.8 to 174 mc, Each of the additional stages
provides additional current gain and the nominal
power output of the stages is 1.5 watts, 5 watts,
13 watts and 40 watts respectively. The output
of the final stages, at the final frequency, is
matched to the antenna switching network by tun-
able LC components. The output of the antenna
switching networkis applied to the antenna through
a harmonic filter to reduce second harmonic cur-
rent.

The antenna switching network provides a
low impedance path between the transmitter out-
put and the harmonic filter during transmit, and
at the same time provides a high impedance path
between the transmitter output and the receiver
input. During the receive condition, the inputto
the receiver is matched tothe harmonic filter
and a high impedance path is placed between the
transmitter outputand the harmonic filter. Switch-
ing action of the four-layer diodes in the antenna
switching network provides the necessary imped-
ance levels for proper matching. These diodes
are in a low impedance state during the transmit
condition and in a high impedance state during the
receive condition,

g. !"Private-Line' Delay and Oscillator Circuit
(""Private-Line" Tone-Coded Squelch

Models Only)

Refer to the schematic diagram at the back
of the manual. As the name implies, this cir-
cuitry includes an oscillator (Q704 and Q705)
and a delay circuit (Q701, Q702 and Q703). The
oscillator produces the sub-audible "PL' tone
which modulates the transmitter signal for "Pri-
vate-Line' operation. The delay circuitprovides
a 150 millisecond delay after the push-to-talk
switch is released before the transmitter shuts
off, During this period, the phase of the "PL"
tone is reversed to eliminate the noise burst in
listening receivers at the end of the transmission.

(1) Oscillator
The oscillator is activated by the "PRI-

VATE LINE" switch on the control head and os-
cillates as long as the switch is in the ON posi-
tion. Regeneration from the collector of Q705
to the base of Q704 sustains oscillation. A
Motorola "Vibrasender' resonant reed determines
the frequency of oscillation, The device is an
electro-mechanical equivalent of a parallel tuned
high Q tank circuit. The reed is a sealed, plug-
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in unit. The highly stable frequency is not ad-
justable. "PL'" tones are assigned by Motorola
to prevent interference from other "PL" net-
works in the same geographical area.

The oscillator output may be taken from the
emitter or the collector of Q705, depending upon
which of the diode switches, CR710 or CR711, is
reverse biased, When the transmitter is keyed,
CR710 is reverse biased to block the output from
the collector of Q705; thus, the output is taken
from the emitter during transmit operation. The
reverse bias, which results in a high impedance
across CR710, is developed as follows, The first
P-T-T switch (Q210) turns on Q701 and the re-
sultant current flows through R729 to drop the
anode voltage of CR710 below the cathode volt-
age. When the transmitter is unkeyed, CR711
is reverse biased to block the output signalfrom
the emitter of Q705 and CR710 becomes forward
biased so the collector signal may be used. Q701
turns off when the push-to-talk switch is released
and the reduced current through R729 permits the
anode voltage of CR710 to rise above the cathode
voltage. The diode now presents a low impedance
path and permits the collector signal of Q705 to
modulate the transmitter., The same rise in volt-
age that forward biased CR210 is applied through
resistor networks to the cathode of CR211, which
reverse biases the diode and presents a high im-
pedance path to signals from the emitter of Q705,

The emitter and collector signals from Q705
are 180° out of phase. This out-of-phase signal
modulates the carrier during the 150 milliseconds
that the transmitter is kept on, and it is of the
proper phase to damp the "Vibrasponder' reso-
nant reed in the listening receiver. Since this
occurs before the quieting signal in the receiver
is lost, the characteristic burst of noise at the
end of each transmission is eliminated,

(2) Delay Circuit

When the transmitter is unkeyed, Q702
is normally on and Q703 is off. Thus, no output
is applied to the second P-T-T switch (Q211) in
the transmitter switching circuit, However, when
the transmitter is keyed, the first P-T-T switch
(Q210) conducts and turns on Q701. Q701, in
turn, allows C701 to charge rapidly and turn off
Q702. Now, Q703 is forward biased and conducts
to saturation, coupling A+ to the second P-T-T
switch and turning on the transmitter. Switching
action is almost instantaneous and no detectable
delay occurs between pressing the push-to-talk
switch on the handset and transmission of the r-f
carrier,
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Transmitter Switching Circuits Block Diagram

When the transmission has been completed
and the push-to-talk switch on the handset is re-
leased, the first P-T-T switch (Q210) and Q701
are immediately shut off. However, C701 must
discharge approximately 150 milliseconds before
Q702 becomes forward biased and againturns on.
With Q702 conducting, forward bias for Q703 is
removed, thereby cutting it off, Q703, in turn,
removes A+ from the second P-T-T switch and
turns off the transmitter.

(3) PL Switching Circuit

This circuit basically consists of tran-
sistor Q706 which is used to inhibit the "PL' tone
output when the ""Private-Line'" switch on the
control head is placed to the OFF position and
permits the tone to pass to its respective output
when the switch is placed to the ON position.
Assuming that the switch is in the OFF position,
the original ground path from the cathode side of
diode CR712 through the switch is broken. With
the ground input to the diode removed, currentis
applied to the base of transistor Q706 via resistor
R735, causing it to conduct. With this transistor
forward biased, any "PL'" tone existing at the
junction of CR711 and C710 is shunted to ground
via the conducting transistor.

However, if the "Private-Line!' switch
is placed in the ON position, the base of transis-
tor Q706 is connected to ground through diode
CR712, which removes the base bias from the
transistor and thereby causing it to cut-off. When
the transistor is cut-off, the "PL'" tone is allowed
to pass to its respective output terminal.

4. TRANSMITTER SWITCHING

The transmitter switching circuits control
the voltages applied to the transmitter and receiv-
When the transmitter is keyed, the transmit-
ter switching circuits provide voltages for trans-
mitter operation, control and reference voltages
for the power amplifier and limiter stages, and
muting voltage for the receiver. When the trans-
mitter is unkeyed, the transmitter switching cir-
cuits return the radio set to the receive condi-
tion. However, if "Private-Line' tone-coded
squelch is used with the radio set, an additional
circuit delays transmitter turn-off for approxi-
mately 150 milliseconds, Refer to the transmit-
ter switching circuits block diagram, Figure 23.

a. Push-To-Talk Circuits

er.

Regulated A+ is applied continuously to the
first P-T-T switch (Q210), and unregulated A+
is applied continuously to the second P-T-T switch
(Q211) whenever power is applied to the radio set,
When the push-to-talk button on the handset is
pressed, a forward bias path is completed for the
first P-T-T switch. This causes Q210 to conduct
which, in turn, also causes the second P-T-T
switch (Q211) to turn on., The output from Q211
turns on the third P-T-T switch {(Q212) which ap-
plies keyed A- to the first doubler, power doub-
ler, reference regulator, driver and final limit-
er stages, short circuit detector, and over volt-
age regulator. Regulated or unregulated A+ is
applied continuously to each of these stages and
the application of keyed A- energizes the stages.
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b. Transmitter Current Limiting
And Protection Circuit

Since the circuit operation for the final limit-
er and the driver limiter is basically the same,
the following explanation of the final limiter cir-
cuit also applies to the driver limiter circuit.

Transistor Q218 functions as a current lim-
iter and Q217 controls the base current to the
limiter. Reference regulator Q214 establishes a
reference voltage level for current limiter oper-
ation. This reference voltage is established by
Zener diode CR222, which provides a constant
base voltage. When the Q218 current decreases
below that of the preset (limiting) level, Q217is
cut off and Q218 becomes saturated. If current
through Q218 increases above that of the preset
level, the voltage drop across the emitter resis-
tor increases and causes the base voltage of Q217
to decrease to a level slightly less than that of
the emitter voltage (constant reference from Q214),
This condition forward biases Q217 causing ade-
crease in forward bias for Q218, thus insuring
that the output current does not exceed the pre-
set level,

If a short circuit occurs in the power ampli-
fier section of the transmitter, the keyed A+ volt-
age drops sufficiently to cut off short circuit de-
tector Q220. With Q220 cut off, current through
the zener diode in the collector circuit drops be-
low the regulating region and permits the base
voltage of Q214 to rise toward A+, Q214 isthen
cut off which removes the drive to the driver lim-
iter and final limiter. Therefore, the limiters
are cut off and A+ is removed from the driver
and power amplifier stages of the transmitter.

The over voltage regulator circuit (Q219)pre-
vents the voltage applied to the power amplifiers
from rising above a pre-determined value that
could possibly damage the transistors. There
is no base current to the over voltage regulator
until the power amplifier keyed A+ voltage ex-
ceeds approximately 14 volts, since the Zener
diode in the base circuit is below the regulating
region and presents a high impedance. When the
voltage exceeds 14 volts, the Zener diode con-
ducts, supplies base current to Q219 and causes
the transistor to conduct. When Q219 conducts,
it shunts the bias to Q220 (the short circuit de-
tector) and decreases its conduction, As a re-
sult, the drive to reference regulator Q214 is
reduced to near cut-off, which, in turn, reduces
the drive to the limiters. The impedance of the
limiters increases to control the power ampli-
fier voltage.

5. MULTIPLE-FREQUENCY CIRCUITS

a. Standard Applications

All "Motran'' railroad radio sets are capa-
ble of receiving and transmitting on four differ-
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ent frequencies. This permits operation on one,
two, three or four frequencies depending upon

the number of channel elements installed. In
standard applications, the receiver and transmit-
ter have an equal number of frequencies. Nor-
mally, when less than four frequencies are used,
a mechanical stop prevents the frequency selec-
tor switch from being rotated to all four positions.

All channel elements for the transmitter are
located on the exciter circuit board. The receiv-
er F'1 and F2 channel elements are located onthe
multiplier circuit board in the receiver, but the
F3 and F4 channel elements are located on the
four -frequency circuit board located in the pow-
er supply. The channel elements operate from
a regulated +9.5-volt source which is simultan-
eously applied to all channel elements. The os-
cillator return (ground) is applied to one receiver
and one transmitter channel element from the fre-
quency selector switch on the control head. When
the switch is in the F1 position, the oscillator re-
turn is routed to the F1 channel elements. Simil-
arly, when the switch is in the F2, F3 and F4 po-
sitions, the oscillator return is routed to the cor-
responding channel elements, In each case, the
oscillator return is routed through two isolation
diodes which are located on the four-frequency
circuit board., The isolation diodes prevent dc
interaction between channel elements.

b. Other Applications

When a radio set is equipped with an unequal
number of transmitting and receiving frequencies,
jumpers may be connected on the four-frequency
circuit board to prevent a ""dead'' transmitter or
receiver on certain positions of the frequency se-
lector switch. For example, a radio set may be
equipped with two transmitting frequencies and
four receiving frequencies (T2-R4 operation).
Without the jumpers on such a radio set, the
transmitter will be '"dead' in the F3 and F4 posi-
tions of the frequency selector switch, By add-
ing a jumper at the appropriate point, transmit-
ter frequency T1 (or T3) can be activated when
the frequency selector switch is in the F3 posi-
tion. Another jumper will permit selection of T1
(or T2) in the F4 switch position. No additional
channel elements are required for such opera-
tion. The isolation diodes in the frequency switch-
ing leads of the oscillator return path prevent dc
interaction between channel elements.

The principles explained in the preceding
paragraph apply to the jumpers for other opera-
tion with unequal transmitting and receiving fre-
quencies, such as T3-R2, T1-R4, T2-R3, etc.
Additionally, variations are possible within each
type of operation by changing the position of the




channel elements. The procedures and examples
given in the INSTALLATION section of this man-
ual will permit calculation of jumper connections
for any non-standard operation.

6. TPNI1053B POWER SUPPLY

This power supply has a floating primarycir-
cuit for both 64- and 12-volt operation. This al-
lows either a positive or negative ground, or a
floating input voltage as long as the proper po-
larity is observed at the input terminals on the
mounting rack,

NOTE
Refer to the INSTALLATION section of
this manual for the proper polarity con-
nections,

a. Polarity Protection

Diodes CR209 and CR210 provide polarity
protection for the power supply if connections to
the primary power source are reversed, If re-
verse polarity power is applied, CR209 in the
72 -volt line, or CR210 in the 13, 6-volt line be-
comes forward biased and causes the line fuseto
blow. The filter capacitors across the inputline
reduce line-to-line transients that may occur in
the primary power source, Transients must be
reduced to prevent damage to converter transis-
tors,

b. Converters

The power supply includes a 64-volt convert-
er (Q201 and Q202) and a 12-volt converter (Q203,
Q204, Q205, and Q206), Each converter changes
its respective dc input to a square wave ac output
which is transformer coupled to a rectifier-filter
circuit,

(1) 12-Volt Converter

The output of the 13, 6-volt line filter is
applied to the center tap of T202 (negative)and the
emitters of 203, Q204, Q205, and Q206. Cir-
cuit action is started by a slight unbalance incur-
rent through one of the transistor pairs. Assum-
ing the Q203-0Q204 pair begins conduction first,
the action is regenerative and causes the tran-
sistors to saturate and the alternate transistor
pair (Q205-Q206) to cut off. Regeneration is cou-
pled from the secondary of output transformer
T202 to feedback transformer T201. Collector
current continues to increase (due to regenera-
tive feedback) until the core of the feedbacktrans-
former saturates. Once this core is saturated,

feedback to the base of the saturated transistor
pair decreases and causes the collector current
to decrease. Again the action is regenerative,
and quickly drives the transistor pair to cut-off.
The magnetic field collapses and reverses the
polarity across feedback transformer T201 to
turn on transistor pair Q205-Q206. The sequence
is repeated for the second transistor pair and the
cycle is completed. The switching cycle repeats
approximately 5000 times per second to produce
a square waveac outputacrosstransformer T202,

(2) 64-Volt Converter

Operation of the 64-volt converter is sim-
ilar to that of the 12-volt converter. In this case
only one feedback winding is used in the second-
ary of T201. However, this winding is center
tapped and the center tap is connected toa point
common to both switching transistors. Since the
current requirement is much less than in the 12-
volt converter, a single transistor in the 64-volt
converter performs the function of each parallel
connected transistor pair in the 12-volt converter.

c. Rectifier-Filter Circuit

A positive dc voltage of approximately 13,6
volts during transmit and 15.5 volts during re-
ceive is supplied from the full-wave rectifier and
LC filter. The output consists of an unregulated
A+ for the transmitter and external equipmentand
an unregulated input to the high end regulator.

d. High End Regulator

The high end regulator circuit limits the reg-
ulated A+ output when the output tends to exceed
14.3 volts. The main components of the circuit
are control transistor 208, series regulator tran-
sistor Q207, and Zener diode CR218. When the
unregulated A+ exceeds 15 volts, the Zener diode
conducts and establishes a constant voltage at the
base of control transistor Q208, Any further in-
crease in the unregulated A+ voltage increases
the collector current of Q208. Consequently,
the base current of Q207 is reduced and the im-
pedance of the series regulator transistor in-
creases to maintain the regulated A+ voltage at
14.3 volts., Whenthe unregulated A+ voltage drops
below the regulating region of the Zener diode,
Q208 cuts off and Q207 conducts heavily. The
impedance of Q207 is very low and the regulated
A+ approaches the unregulated A+ voltage.

e, Power Supply Protection

Operating characteristics of the converters
provide self-protection in case a short circuit
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develops in the power supply load. A shortcircuit
causes a heavy current demand and the converter
circuit stops switching due to loss of feedback.
When switching action stops, the capacitors
(which provided a low impedance path for initial
start up) will charge up and limit the base current
in each of the switching transistors to a safe
level. The converter circuits are notself-starting
To re-
start the converters, primary power must be
turned off, then turned on again.

after a short circuit has been removed.

7. TPN1056A POWER SUPPLY

This power supply is completely transistorized
and operates from an external power source of
117 v ac. The outputvoltage, whichis 14. 5 volts dc,
is used as the A+ voltage for transmitter and
receiver operation. Refer to Schematic Diagram
(page 114 during the detailed discussion that
follows.

a. Rectifier and Filter Circuit

The secondary voltage from transformer
T250 is rectified by the full-wave bridge rectifier
(CR251-CR254) and filtered by capacitor C251,
resulting in a positive dc voltage of 17.5 volts.
This filtered voltage is used as collector and bias
voltage for the remaining stages of the power
supply. The filtered output is also regulated by
the series regulator consisting of transistors
Q253 and Q254.

b. TFirst and Second Driver

The 17.5 volts developed by the bridge
rectifier is dropped to approximately 13.4 volts
by the voltage divider network consisting of re-
sistors R251 and R252 before being applied to the
base of transistor Q251 (first driver). Q251
starts to conduct and establishes the base current
path for the second driver transistor, Q252, (the
current path is from ground through resistor
R254, diode CR255, and conducting transistor
Q251). Transistor Q252 becomes forward biased,
coupling approximately 15.2 volts to the bases of
the series regulator transistors, Q253 and Q254.

c. Series Regulator

Resistor R256 connected to the bases of
transistors Q253 and Q254, develops the base bias
voltage for the transistors, causing them to con-
duct., With the transistors conducting, the filtered
dc voltage existing at the bridge rectifier output is
first decreased to 14. 5 volts by the internal
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impedance of the transistors and then applied to
the transmitter and receiver circuitry as the A+

voltage.

d. Reference Amplifier

If the power supply loading is such that the
output voltage starts to increase, the base bias
voltage at the reference amplifier transistor
(Q255) is also increased. This rise in base bias
voltage drives the transistor towards saturation -
which causes its collector voltage to approach
ground potential., The collector output is fed back
to the base of the first driver transistor to reduce
its base bias voltage. Consequently, transistor -
Q251 conducts less which,
second driver transistor (Q252) and the series
regulator transistors (Q253 and Q254) to bedriven
towards cut-off. Whenthis happens, the impedance
of the series regulator transistors increases

in turn, causes the

proportionately, thereby decreasing the output
voltage applied to the transmitter and receiver
back to its initial level of 14,5 volts.

If the output voltage should decrease, the
circuit action previously described is reversed
causing the output voltage to increase to its normal
operating point,

8. TIME-OUT TIMER

Refer to the separate schematic diagram for
this item.

When the radio setis inthe receive condition,
keyed regulated A+is removed. Therefore, diode
CR251is reverse biased and transistor Q251 is
saturated by the bias applied to its base viaresis-
tors R253 and R254, When the transmitter is keyed,
the keyed regulated A+ forward biases diode CR251
and reverse biases the base emitter junction of
Q251, turning it off. With Q251 cut-off, capacitor
C251 starts to discharge throughresistor R255.
During this discharge time the emitter of transistor
Q252 is held atapproximately 2. 7 volts by the com-
binationof resistors R256 andR257. This emitter
voltage holds Q252 atcut-off, After a one minute
period, the voltageacross capacitor C251drops to
approximately 1.6 volts. Atthistime, diode CR252
becomes forward biased, turningontransistor
Q252which supplies sufficient gate current to fire
the siliconcontrolled rectifier, (SCR)SCR251.
When the SCR conducts, the base-collector junction
of transistor Q253, whichserves as a diode, be-
comes forwardbiased causing current flow through
R 143 whichis part of the modulator. This decreases
the voltage on the varactor modulator diodes,
thereby detuning the modulator and stopping




transmitter output. When the SCR conducts, the
unijunction transistor (Q255) oscillates at an au-
dio frequency. The output from oscillator Q255
is fed through capacitor C255 and R252 to the
audio drivers in the receiver as the alert tone.
The amplitude of the alert tone may be changed
by changing the value of R252 (at no time should
R252 be less than 47K ohms). Table 6 shows the
amplitude variations in speaker output, for dif-
ferent selected values of R252, Biasing voltages
for these stages are supplied via resistor R251
and diode CR253 when the keyed regulated A+ is
applied.

TABLE 6. TIME-OUT TIMER TONE LEVEL

R252 SPEAKER OUTPUT VARIATIONS
VALUE IN DB
47K +10.1
56K + 8.4
68K + 7.2
120K + 2.8
180K Reference (100 mv)
270K - 2.8
330K -6
470K - 9.8
680K -13.8
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REMOTE CONTROL UNIT

1. APPLICATION

The Motorola Model TLN6075C Remote Control
Unit is used in remotely-controlled railroad base
station installations. It can be used with the
"Motran' 64/12 v dc or 117 v ac radio equipment
in both single-frequency and two-frequency appli-
cations. This unit serves as the terminal facility
for the 500/600 ohm control line between the
operator's position at the remote control console
and the radio set.

2. DESCRIPTION

The remote controlunit, in addition to providing
the termination functions, alsocontains the control
relays required to energize the transmitter. The
relays are actuated by dc voltages impressed on
the control line from the remote control console.

A control is incorporated for adjustment of
the audio input to the transmitter modulator. A
pre-amplifier provides approximately 20 db of
A REMOTE-LOCAL
switch, an F1-F2 switch and microphone plug-in
facilities are included to permit local control of
the transmitter.

gain to restore line loss.

The remote control unit is used witha remote
control console which is located at the operator's
location. The Motorola Model T1205A Remote
Control Console, or equivalent, should be used.

3. INSTALLATION

HOLD-DOWN
PLATE

CHASSIS
COVER

REMOTE
CONTROL
CHASSIS

MOUNTING

PLATE

MOUNTING
BRACKET

Figure 1 AEPD-2257

Disassembled View

The '"Motran' radio set mounts ona TLN1007C
Mounting Rack. ‘The remote control unit cannot
be mounted to the mounting rack with this radio
set due to the overhang of the side radiators of
the radio. The remote control unit must be mounted
along side of the mounting rack with a minimum
distance of three (3) inches between the unit and
the mounting rack. This space is required to
allow for air circulation around the side radiators
of the radio. The following steps outline the pro-
cedure for this installation.

a. Procedure

The following procedures apply when mount-
ing on either side.

(1) Punch out the plug button of the smaller
hole in the side of the mounting rack.

(2) Loosen the lock nut on the cable clamp
and remove the cable clamp from the remote
control unit mounting bracket.

(3) Insert the threaded portion of the cable
clamp through the hole in the mounting rack.
Replace the lock nut on the cable clamp and tighten
it.

(4) Place the remote control unit along side
of the mounting rack in the position it is to be
mounted and secure it to the mounting surface.

NOTE
Be sure to allow a minimum distance of
three (3) inches between the remote
control unit and mounting rack.

(5) Remove the cable from the hole in the end
of the remote control unit mounting bracket.

(6) Insert the cable through the cable clamp
which is attached to the side of the mounting rack
and tighten the clamp on the cable. Be sure the
cable is long enough to reach the terminal boards.

(7) Place the cable hold-down clamp included
with the hardware kit on the cable about an inch
from the end of the cable insulation (where the
wires come out of the insulation).

(8) Secure the cable hold-down clamp with
one of the terminal board screws that is con-

venient.
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b. Cable Connections

Connect the remote controlcable to the proper
terminals on terminal boards TB2 and TB3 onthe
mounting rack, as listed in the following chart.
Refer to Schematic Diagram (page 111) for
additional information.

NOTE
Before connecting the remote control
cable to the mounting rack, locate the
WHITE lead. Trace this lead back
towards the cable and note that it and a
BLACK lead are double shielded. These
double shielded leads are in the micro-
phone circuit. There are two BLACK
leads: Do not confuse the double shielded
BLACK lead connected to pin 4 of P1
with the single shielded BLACK lead
connected to pin 3 of P1, It is suggested
that the BLACK and WHITE double
shielded leads be connected first.

TERMINAL
LEAD COLOR CONNECTION
ORANGE 1
SLATE 2
CABLE SHIELD 5
BLACK 5
BLACK SHIELDED 6
WHITE SHIELDED 7
TAN 8
BROWN 9
YELLOW 10
GREEN 11
PINK 18
RED 21
BLUE 24

Connect the 500/600 ohm control line from
the remote console to terminals 1 and 2.

NOTE
For single frequency operation of the radio
equipment, connect a jumper between
terminals 10 and 18 on the mounting rack.
Omit this jumper for two-frequency oper-
ation.

4. PRE-OPERATIONAL ADJUSTMENTS

a. Remote Consolette Adjustments

When a Motorola remote control console is
used in conjunction with the TLN6075C Remote
Control Unit for remote control of a radio instal-
lation, make the following adjustments:

(1) Connect a milliammeter in series with
the 500/600 ohm control line that connects the
console to the radio equipment.

(2) Adjust the appropriate control on the
remote console for a control current output of
5 milliamperes for frequency 1 and a current of
12, 5 milliamperes for frequency 2.

b. Audio Level Adjustments

(1) Transmit Level
Connect a Motorola Transistorized ac

voltmeter to terminals 6 and 7 of the TLN1007C
Mounting Rack, terminals E2-1 and E2-2 on the
TLN6082A Rack or terminals E1-4 and E1-5 on
the TLN6081A Rack. Transmit a voice signal
from the remote control console. Adjust the
TRANS AUDIO control on the TLN6075C Remote
Control Unit for about 0. 36 volt as indicated by
the meter on voice peaks.

(2) Receive Level

Connect a Motorola transistorized ac
voltmeter across the 500/600 ohm control line
terminals on the mounting rack. Obtain a modulated
r-f signal from an associated transmitter. Adjust
the receiver VOLUME control to obtain 1. 73 volts
on peaks as indicated by the voltmeter as con-
nected above. SetSQUELCH controlonthe receiver
to the desired point between threshold squelch
(point at which noise just cuts out) and maximum
clockwise rotation of control.

5. LOCAL OPERATION

Two microphone receptacles are provided on
the remote control chassis for local operation or
testing of the radio equipment. For local operation
place the F1-F2 switch in the desired position.
Hold the REMOTE-LOCAL switch on the remote
chassis in the LOCAL position and key the trans-
mitter by pressing the push-to-talk switch on the
handset.

6. REMOTE CONTROL OPERATION

The REMOTE-LOCAL switch on the remote
control unit is of the spring return type and will
always be in the REMOTE position except when
local control is used. The F1-F2 switch is effec-
tive only for local control of receiver and trans-
mitter frequencies.
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a. To Transmit on Frequency #1

Refer to Schematic Diagram, (page 111).

For transmission on frequency #1, place the
frequency selector switch on the remote control
console in the F1 position., Depressing the
microphone push-to-talk switch at the operator's
location causes a dc voltage from the remote
control console power supply to be impressed on
the control line. This voltage produces a 5 ma
current flow through the hold-in coils of relays
K1 (5 ma) and K2 (12.5 ma). Thus relay Kl
becomes energized. ActuationofrelayKl completes
the push-to-talk circuit and turns on the transmit-
ter. Relay K2 will not energize because its coil
requires 12,5 ma., A set of contacts of relay K3
grounds the frequency #1 cathode circuit of the
transmitter and receiver, thereby permitting the
station to transmit and receive on the #1 chan-
nel.

b. To Transmit on Frequency #2

Refer to Schematic Diagram, (page 111).

For transmission on frequency #2, place the
frequency selector switch on the remote control
console in the F2 position.
microphone push-to-talk switch at the operator's
location causes a dc voltage from the remote

Depressing the
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control console power supply to be impressed on
This voltage produces a 12,5 ma
current flow through the hold-in coils of relays Kl
(5 ma) and K2 (12,5 ma). Relays Kl and K2 are
both energized by the 12,5 ma current, but the
opening of contacts 1 and 2 on relay K2 (when K2

the control line.

becomes energized) de-energizes relay Kl and
inserts the 5600 ohm resistor in series with
the coil of relay K2. The 5600 ohm resistor
serves as a holding circuit keeping relay K2
energized after relay K1 drops out. The
charging current of the capacitor connected to the
coil of relay K1 keeps K1 energized for a short
interval to prevent relay ''chattering'. Contacts
9 and 10 of relay K2 complete the push-to-talk
Contacts
7 and 8 of relay K2 complete the hold-in coil
circuit of relay K3, thus relay K3 becomes en-
ergized. Relay K3 energizes and (1) electrically
locks itself in through contacts 2 and 3 of relay
K1, and (2) grounds the frequency #2 cathode
circuits of the transmitter and receiver, thereby
permitting the station to transmit and receive on
the #2 channel.

circuit thus turning on the transmitter.

The receiver will continue to operate on the
#2 channel until the remote operator places the
console frequency selector switch inthe F1 position
and depresses the microphone push-to-talk switch.
Keying the transmitter de-energizes frequency
changeover relay, K3.




CONTROL HEADS

TABLE 6.
CONTROL HEAD MODEL CHART

RADIO SET CONTROL HEAD DESCRIPTION
TCNI1057A7 Single-Tone
-11

R43MSB IIAL TCN6108AJ Non-Reverting

TCN6109AT Channel Reverting
R43MSB-3199AA TCN6108AK Non-Reverting

TCN6109AK Channel Reverting
R43MST-1199AA TCN6108AJT Non-Reverting
STANDARD AAR TCN6109AT Channel Reverting
R43MST-3199AA TCN6108AK "Private-Line' Non-Reverting
STANDARD AAR TCN6109AK "Private-Line'" Channel Reverting
R43MST-1199AC .

6067 -
UNIVERSA L TCN AJ Non-Reverting
R43MST-1199BC .
UNIVERSAL TCN6068AT Channel Reverting
1;;311\\//[;;521;)9AC TCN6067AK "Private-Line'" Non-Reverting
R43MST-3199BC - -y .
UNIVERSAL TCN6068AK Private-Line" Channel Reverting
1. DESCRIPTION upon replacement of the handset in the handset
hang-up bracket. 'Private-Line' models include
There are two types of control heads -- the a "PRIVATE-LINE" ON-OFF switch that permits

Universal and the Standard AAR. The Universal
control head is an integral part of the Universal
radio set. It is not an accessory item. The
Standard AAR control head is an accessory item,
used with the Standard AAR radio set.

The Universal models connect directly to the
front panel of the radio set. The primary power
source connects through the control head to the
radio set power supply. The Standard AAR con-
trol head is a separate unit, requiring both
separate installation and control head intercabling.

Standard AAR control heads can be used in
an installation operating from a primary power
source of 64 volts dc, 12 volts dc or 117 volts ac.
Universal control heads can be used in an instal-
lation operating from a primary source of 64 or
12 volts dc only. Each unit includes a frequency
selector switch (F1-F2-F3-F4) for multiple-
frequency operation. A mechanical stop on the
switch prevents rotation to all positions when the
radio set is not equipped for operation on all four
channels. Instructions for setting or readjusting
the mechanical stop are givenin the INSTALLATION
section of this manual. A white lamp for each
channel indicates which channel is in operation.

A blue lamp glows when the transmitter is keyed.
Control heads with the automatic channel reverting
feature provide return to any of the four channels
(as pre-selected by jumpers in the control head)

the operator to enable or disable the "Private-
Line" circuits. The circuits must be disabled
immediately before transmissiontodetermine
whether or not the channel is in use and prevent
breaking in on someone else's transmission. The
VOLUME control adjusts the audio level at the
speaker. The Universal models include dual
3-inch speakers; one mounted on each side of the
housing. The Standard AAR models include a
single 5-inch speaker. A handset receptacle is
provided on both, All units are dust resistantand
ruggedly constructed to withstand abnormal shock
and vibration.

2. AUDIO ADJUSTMENTS
Refer to the pertinent schematic diagram.

The audio output level is controlled by a pad
(volume control) located in the speaker input
circuit. The audio output level minimum setting
may be changed by replacing the resistor R504 in
the Universal control heads or R2 in the Standard
AAR models with a resistor of a lower or higher
value. This resistor is connected directly to the
pad control. Increasing the resistance of this
resistor raises the minimum level.

The audio from the handset is taken from the
input to the pad and speaker circuit, Therefore,
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adjustment of the speaker level pad control has
no effect on the handset level.

To change the handset audio level, replace
resistor R503 in the Universal control head or
R1 in the Standard AAR models with a resistor
of higher or lower value. Increasing the resistance
will decrease the output.

3. OPERATION OF CHANNEL REVERTING

As the handset is removed from the hang-up
bracket, the contacts of the hang-up switch are
grounded. The ground is applied to the coil of
the frequencyrevertingrelay. However, no voltage
is applied to energize the relay until the PUSH
TO CHANGE CHANNEL button is momentarily
pushed. The relay thenenergizes and '"locks up''.
The relay contacts break the oscillator return
path to the reverting channel and route it through
the frequency selector switch to the selected
oscillator. Another set of contacts removes
voltage from the channel indicating lamp for the
reverting channeland routes it through the frequency
selector switch to light the lamp for the selected
channel. This condition remains until the handset
is replaced on the hang-up bracket., The hang-up
switch opens the ground path and de-energizes the
frequency reverting relay. The oscillator return
path is returned to the reverting channel and the
voltage is returned to the reverting channel indi-
cator lamp. Any channel may be selected for
reverting by connecting the two spade lugs to proper
terminals as explained on the schematic diagram,

4. UNIVERSAL CONTROL HEAD
PILOT LIGHT CIRCUIT

Refer to (page 117) Schematic Diagram.

The channelindicator and transmit pilot lamps
are operated from the unregulated A+ voltage with
a resistor placed in series with each lamp. This
reduces the voltage to a nominal operating voltage
for the lamps (6 volts dc). The brilliance of the
lamps can be changed if desired. Increasing the
value of series resistorsdecreases the brilliance
of the lamps. Do not use resistances less than
33 ohms in series with the transmit lamp or less
than 47 ohms in series with the channel indicator
lamps.
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5. STANDARD AAR CONTROL HEAD
PILOT LIGHT DIMMER

Refer to Diagram, (page 105).

The automatic light dimmer circuit includes
a voltage regulator which insures constant pilot
light brilliance with A+ voltages of 11.3 volts to
20,1 volts. The main components of the regulator
are Ql101, Q102, Q103 and Zener diode CR105.
When the unregulated A+ varies, the change is
feltacrossR106. This changes the sampling voltage
at the base of Q103. If the A+ voltage decreases,
Q103 conducts less and the current through Q102
and Q101 is increased, This causes the voltage
drop across R106 to decrease and the voltage at
Point A decreases.

This control head can be used with either
negative or positive ground systems. When being
used with a positive ground system, the voltage
regulator is excluded from the circuit by diodes
CR101, CR102, CR103, CR104, CR106 and CR107.
This prevents the transistors from being damaged
byimproper biasing. The light dependent resistor
network is also bypassed during positive ground
operation. For these reasons, there will be no light
intensity control by the regulator or the LDR during
positive ground operation. Refer to Schematic
Diagrams (pages 107, 108 and 109) for wiring
details.

6. TONE OSCILLATOR CIRCUIT IN
SINGLE-TONE CONTROL HEAD

The tone oscillator circuit(Q1) is basically a
modified Hartley oscillator. Amplifier Q2 increases
the oscillator output to a level sufficient to modu-
late the transmitted r-f signal, The tone oscillator
and amplifier circuits are mounted on a printed
circuit board in the control head. Refer to Dia-
gram (page 106) for component location.

The 'dispatcher' signalling operation is
performed with the two pushbutton type switches
(labelled DISP 1 and DISP 2) located on the front
panel. Depressing switch DISP 1 keys the trans-
mitter and modulates the r-f signal witha 2600 cps
tone. Switch DISP 2 performs the same function
but modulates the r-f signal with a 2200 cps tone.

7. BULB REPLACEMENT

To replace the channel indicator lights,
remove the screw in the socket mounting plate.
Pull the socket mounting plate away from the
castings to reveal the bulb. Insert a new bayonet
type bulb and replace the socket mounting plate.




SERVICE AIDS

1. HOUSING REMOVAL AND REPLACEMENT (7) Unlock the radio set by inserting one of
the keys provided into the lock and turning the
a. Removal of Standard AAR Housing key counterclockwise to the horizontal position.

Refer to Figure 24,
(8) Hold the base plate or brace it against
(1) Disconnect the antenna cable plug. a solid object and pull the radio set from the base
plate by the handle.
(2) Disconnect the power and control cable

plug from the front of the radio set. (9) Slide thetop panelrearward from under
the edge of the front panel and lift off the top
(3) Remove the padlock (if used) that se- panel,

cures the base plate to the mounting rack.
b. Replacement of Standard AAR Models into
(4) Loosen the wing nuts on the mounting Housing
rack and pull the collars outwardto free the base Refer to Figure 24,
plate catches.

(1) Be sure the radio set is unlocked with

(5) Remove the radio set from the mounting the key in the horizontal (counterclockwise)po-
rack and place it on a bench or similar horizon-~ sition.
tal surface.
NOTE
(6) Release the latches at both sides of the The key cannot be removed except in
radio set. the locked position.,

POWER AND CONTROL
CONNECTOR

ANTENNA CONNECTOR

CATCH
COLLAR

WING NUT
MOUNTING RACK

TOP,PANEL

PADLOCK
BRACKET

BASE PLATE

BEPD-15478-0

LOCK

Figure 24,
Identification of Parts for Standard AAR Housing
Removal and Replacement
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(2) Slide the top panel into place under the
edge of the front panel.

(3) Slide the radio set into the base plate.

(4) Fasten the latches on each side of the
radio set.

(5) Lock the radio set by turning the key
clockwise to the vertical position. Remove the
key.

(6) Return the radio set to the mounting
rack. Set the collarsover the base plate catches
and tighten the wing nuts.

(7) Lock the base plate to the mounting rack
with a padlock if desired.

(8) Reconnect the power and control cable
plug and the antenna cable plug.

¢. Removal of Universal Housing
Refer to Figure 25.

(1) Disconnect the antenna cable plug.
(2) Disconnect the power cable plug.

(3) Remove the padlock from a mounting
rack latch (if used).

(4) Unfasten the two mounting rack latches;
one at each side of the control head.

(5) Using the handset bracket as a handle,
pull the radio set from the mounting rack.

(6) Unlock the radio set by inserting one of
the keys provided into the lock and turning the
key counterclockwise to the horizontal position.

(7) Place the radio setvertically onits rear
fins on a solid surface.

(8) Unfasten the two housing latches; oneat
each side of the radio set near the rear fins.

(9) Grasp the housing latches and pull down-
ward to freethe bottom panel from under the edge
of the control head. Once free, lift the radio set
from the housing and place it on a bench in the
horizontal position.

(10) Slide the top panel rearward from under
the edge of the control head and lift off the top
panel.
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d. Replacement of Universal Models into
Housing
Refer to Figure 25.

(1) Be surethe radio setis unlocked with the
key in the horizontal (counterclockwise) position.

NOTE
The key cannot be removed except
in the locked position.

(2) Slide the top panel into place under the
edge of the control head.

(3) Slide the radio set into the housing with
the bottom panel under the edge of the control
head.

(4) Fasten the housing latches on each side
of the radio set near the rear fins.

(5) Lock the radio set by turning the key
clockwise to the vertical position. Remove the
key.

(6) Return the radio settothe mounting rack
and fasten the mounting rack latches oneach side
of the control head.

(7) Install a padlock through the padlock
bracket on one of the mounting rack latches if
desired.

(8) Reconnect the power and antenna cable
plugs.

2. RECEIVER SERVICING

NOTE
The Motorola S1056A-9A Series Test
Set with its associated TKN6025A
Adapter Cable, should be used to per-
form stage measurements in""Motran"
radio equipment. Refer to the receiver
alignment chart for information on the
use of these items.

The 20 db quieting sensitivity measurement
will indicate that the receiver has sufficient gain
and all circuitry is working properly.

The quieting signal is that r-f signal input
necessary to reduce the audio output, at the
speaker, by 20 decibels. The measurement should
be made in the absence of extraneous noise. Since
the receiver squelch circuitry is designed to




OF RADIO SET)

HANDSET BRACKET
{HANDLE)

CONTROL
HEAD
MOUNTING
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LATCH
PADLOCK
BRACKET
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CONNECTOR
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CONNECTOR
BOTTOM
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(OTHER SIDE " —~ —~ —

BEPD-15479-0

Figure 25.
Identification of Parts for Universal
Housing Removal and Replacement
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reduce the noise in the handset or speaker when
no signal is present at the input ofthe receiver,
the squelch control should be opened (turned

completely counterclockwise) before the 20 db
quieting measurement is made.

The actual measurementis made by observ-
ing the noise voltage onanac voltmeter (Motorola
Transistorized AC Voltmeter or equivalent) at
the speaker with no r-f signal receivedatthe an-
tenna. Sufficient on-frequency carrier signal
from a Motorola FM Signal Generator or equiv-
alent is then introduced at the antenna terminal
to reduce the noise output voltage to 1/10 of the
previous reading. If all circuitry is properly
operating, the quieting signal should be 0.5 mi-
crovolt or less.

If the reading is greater than 0.5 uv, all dc
and ac noise voltages shown on the schematic
diagram for the receiver should be checked. Re-
placement of faulty parts or repair of printed
circuits should be made whereincorrect voltage
readings indicate faulty circuitry. A break in a
printed circuit can be repaired as described in
the instructions accompanying the Printed Cir-
cuit Repair Kit, TEK-4A, whichis available upon
order from any of the Motorola Parts Depots lo-
cated throughout the country (see FOREWORD).

1. UNSOLDER GROUND LEADS

The serviceman is cautioned not to replace
transistors beforeathorough checkis made. The
transistor is a dependable component and is not
subject to replacement as frequently as tubes.
The transistor terminal voltage should be checked
first. If not reasonably close to the schematic
values, the associated bias components should be
checked. Since the transistors are low imped-
ance elements, the signal gain canbe tracedthrough
each stage with an ac voltmeter (Motorola Tran-
sistorized AC Voltmeter or equivalent).

If all dc voltages axe correct, a signal
should be traced through the circuit to show any
possible breaks in the signal path. -

3. RECEIVER PRINTED CIRCUIT BOARD REMOVAL

Complete removal of the printed circuit boards
for access tocomponents is not always necessary. -
They may be partially disconnected and folded out.
Foraccesstoall receiver circuit boards mounted on
the top side of the radio set, remove the receiver cover
shield. Six screws mountthis shield. Replace the
screws while troubleshooting withthe shield removed
to assure good grounding of the circuits., Figures 26
through 30 outline procedures to prepare various
parts of the receiver for servicing., Observe stand-
ard servicing practices suchas tagging of leads and
identification of connecting points.,

2. UNSOLDER COAX LEAD

MOTOROLA

MOTDRULA INGC.. CHICABD, fLL.

oy RATIROAD 1 -
; FM_RADIS , PR

3. UNSOLDER FILTER LEADS 4,

Figure 26.
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AEPD-15480-0

REMOVE SCREWS AND
FOLD OUT BOARD

Access to 8 MC IF & 2nd Oscillator Circuit Board




1. REMOVE CHANNEL ELEMENTS

2. UNSOLDER COAX LEADS
FROM OPPOSITE SIDE OF BOARD U

TN T YO TRANS.\YFE
FM_RADIQ . PRI PWR.

SERIAL NQI.

Mo

AEPD-15481-0 UNSOLDER GROUND LEADS

4 REMOVE SCREWS AND

‘ FOLD OUT BOARD

Figure 27. Access to Multiplier Circuit Board

1. UNSOLDER 455 KC 2. UNSOLDER 3. UNSOLDER 4. UNSOLDER DISCRIMINATOR
FILTER LEADS A+ LEADS METER LEADS LEAD

——— Wt "
MOTOROLA rooe
y Py TRANS. YYPE
MOTRAN JETINFEI

MOTORALA INJL. CHICAGO

PRE FWR. oo oo i

AEPD-15482-0

6. REMOVE MOUNTING SCREWS
5. UNSOLDER GROUND LEADS AND FOLD OUT BOARDS

Figure 28. Access to 455 KC Amplifier Circuit Board 47




UNFOLD CABLE CLAMP

SQUELCH

° tki

2. REMOVE MOUNTING SCREWS AND CAREFULLY FOLD
OUT BOTH BOARDS TOGETHER, ALSO FOLD OUT
VOLUME AND SQUELCH DECK. USED CARE WHEN
FOLDING OUT BOARDS TO ASSURE INTERCONNECT-
ING LEADS ARE NOT BROKEN,

Figure 29.
Access to Audio & Squelch Circuit Board and "Private-Line'
Decoder and Filter Circuit Board
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2,

e oo M
MOTOROLA vru
RATLROEE™ TRANS, TYPE
I8 RADIO ;PRI PWR.

MDTUROLA N

1. UNSOLDER
COAX LEADS

REMOVE SCREWS AND
LIFT OFF COVER

3. UNSOLDER LEAD TO RF
/CAVITY (UNDER COVER)

it VOLUME SRUELTH

¢ e e ®

4. REMOVE TWO MOUNTING
SCREWS AND LIFT OUT
CIRCUIT BOARD (UNDER COVER)

Figure 30. Access to lst Mixer Circuit Board

BEPD-15484-0
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4. AUDIO TRANSISTOR CHECKS

Whenever it is suspected thatatransistoris
faulty it should be replaced by a new one.

When trouble is detected in a transistor and
its associated circuitry the transistor can be
checked for normal operationwithanohmmeter.
If the check is satisfactory, the rest of the cir-
cuit should be tested for faulty wiring or compo-
nents.

Transistors can be checked as follows:

A coarse check of the transistor may be
made with an ohmmeter (to prevent damage to
the transistor, use an ohmmeter withaninternal
battery voltage less than 16 volts). The follow-
ing chart outlines a procedure to measure the
ability of the transistor to conductcurrentin one
direction, and to resist current flow inthe oppo~
site direction (Check Nos. 1 thru 6). The re-
sistance in the conductive direction is low in
relation to the resistance in the non-conductive
direction. The remaining check is made to
simulate the operation of the transistor in the

actual operating circuit. A transistor that does
not meet all checks should not be used.

The transistor must be disconnected from
its operating circuitinorder to make the checks
listed in Table 7. Remove any screws which se-
cure the transistor so that it can be removed
from its socket.

E (EMITTER)
(BASE)B

C (COLLECTOR)

TRANSISTOR SCHEMATIC DRAWING

BASE

EMITTER % COLLECTOR
OE cO
Q

BEPD-6305

TRANSISTOR BOTTOM VIEWS

Figure 31.

TABLE 7.
TRANSISTOR TEST TABLE
Ohmmc?ter Relative Resistance Relative Resistance
Check No. Connections*® (PNP) (NPN)
B | C |E

1 - + Low High

2 + - High Low

3 - + High High

4 + - High High

5 - + Low High

6 + - High Low

7 - + Resistance should Resistance should
(Connect increase from that decrease fromthat
Base to obtained in check obtained in check
Emitter) No. 3 No. 3

*The "minus' and ''plus'' signs in the table indicate the polarity of
ohmmeter leads for each check. Note that in some ohmmeters the
indicated ground terminal may be positive. A check of meter cir-
cuitry may be necessary to determine actual polarity of ohmmeter

terminals of leads.
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5. TRANSMITTER SERVICING

NOTE
The Motorola Model S1056A-9A Series
Portable Test Set, with its associated
TKN6025A Adapter Cable, should be
used to perform measurements in
"Motran' radio equipment. Refer to
the transmitter alignment chart for
information onthe use of these items.

Operation of all transmitter stages except
the modulator and audio circuitry can be easily
checked by observing r-f power output of the
transmitter and meter readings. Thisone check
indicates proper operationofthe oscillator stage,
the multiplier stages and the power output stage.

This check can be made by connecting a
Motorola Model P-7208 Dummy Load or
equivalent to the antenna terminal. The power
output for the transmitter should be 35 watts
minimum.

If there is no indication of power output, A+
voltages should be checked to be sure thatprop-
er supply voltages are being supplied to the
transmitter stages,

If the power output is lessthanthe indicated
values, the dc voltage readings shown on the
transmitter schematic diagram should be checked
and the circuitry corrected where necessary.

1.  REMOVE CHANNEL
ELEMENTS. 2.

4. REMOVE JSCREWS
(OPPOSITE SIDE OF RADIO SET)
AND FOLD OUT CIRCUIT
BOARD.

Figure 32,

If the transmitter does not modulate proper-
ly, the audio circuit shouldbe checkedto be sure
that the audio modulating voltages are reaching
the modulator. When it is determined that the
audio voltage is at the modulator, the modulator
stage dc voltage reading should be checked.

6. TRANSMITTER COMPONENT
REMOVAL AND REPLACEMENT

Figures 32 through 40 illustrate the proce-
dures for removal and replacement of circuit
boards, transistors, the harmonic filter andthe
antenna switching network in the transmitter.
For accessto the power amplifier circuitry, re-
move the cover shield. Four screws secure this
shield. Some components on the exciter circuit
board can be removed and replaced withthe cir-
cuit board in place. For access to the exciter
circuit board, remove the exciter cover shield.
Four mounting screws secure this shield. The
shield must be replaced before anyoperating ad-
justments are made.

NOTE

Before making any circuit measure-
ments on the exciter, replace the
mounting screws to provide proper
grounding of the circuits. Improper
grounding may result in erratic
readings.

UNPLUG COAX CONNECTOR.

3. LOOSEN HEAT
SINK SCREW
(REMOVE HEAT
SINK IF 1ST
DOUBLER IS TO
BE REPLACED).

AEPD-15485-0

Access to Exciter Components
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1. REMOVE MOUNTING SCREWS AND DROP PRINT-
ED CIRCUIT BOARD CORNER CLOSEST TO METER
SOCKET. LIFT UP ON OPPOSITE CORNER TO
FOLD OUT BOARD.

AEPD-15490-A

Figure 33. Access to Components on Transmitter Switching Circuit Board

l. UNSOLDER ONE END OF
2-TURN COIL (L109) AND

AEPD-15486-0 TRANSISTOR LEADS,

v ¢ L)

REPLACEMENT 2. UNSCREW GLAND NUT AND
REMOVE TRANSISTOR

FROM HEAT SINK,
1. PLACE TRANSISTOR IN HEAT SINK

AND THREAD LEADS THROUGH
GLAND NUT,

2, SCREW ON GLAND NUT AND
SOLDER TRANSISTOR LEADS
AND 2-TURN COIL (L109) IN
PLACE.

Figure 34. Removal and Replacement of Power Doubler Transistor
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Figure 35.

Removal and Replacement of Driver and Pre-Driver Transistors
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Figure 36.
Removal and Replacement of Power Amplifier Transistors
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1.

£i109 £ios Cice ciorw
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REMOVAL

REMOVE "PRIVATE-LINE'" DELAY
AND OSCILLATOR CIRCUIT BOARD
(IF SO EQUIPPED),

UNSOLDER LEADS FROM LIMITER
TRANSISTOR.

REMOVE NUT FROM TRANSISTOR
STUD (SAVE BOTH MICA INSULATORS
AND FLAT WASHER).

FINAL
LIMITER

REFERENCE
REGULATOR

DRIVER
LIMITER

REPLACEMENT

COAT BOTH SIDES OF THICKER MICA
INSULATOR WITH SILICONE GREASE
AND PLACE ON TRANSISTOR.

INSERT TRANSISTOR STUD IN MOUNT-
ING HOLE.

PLACE SECOND MICA INSULATOR AND
FLAT WASHER OVER TRANSISTOR
STUD AND SECURE TRANSISTOR IN
PLACE.

SOLDER TRANSISTOR LEADS AND RE-
PLACE "PRIVATE-LINE" DELAY AND
OSCILLATOR CIRCUIT BOARD.

Figure 37. Removal and Replacement of Limiter Transistors

REMOVE FOUR MOUNTING SCREWS 3.

AND FOLD OUT CIRCUIT BOARD
("PRIVATE-LINE" MODELS ONLY).

2, UNPLUG COAX CABLE FROM

HARMONIC FILTER.

UNPLUG TWO COAX CONNECTORS
FROM ANTENNA SWITCHING NET-
WORK (UNDER CIRCUIT BOARD).

4, REMOVE TWO
MOUNTING SCREWS
AND LIFT OUT
HARMONIC FILTER
AND ANTENNA
SWITCHING NETWORK

AEPD-15492-0

Figure 38. Removal of Harmonic Filter and Antenna Switching Network

55




AEPD-15116-0

1. REMOVE SECURING SCREW >
AND PULL ANTENNA SWITCH-
ING NETWORK FROM HAR-
MONIC FILTER,

Figure 39.
Removal of Antenna Switching
Network from Harmonic Filter

1. REMOVE FOUR MOUNTING SCREWS
AND FOLD OUT CIRCUIT BOARD.

AEPD-15491-0

Figure 40.
Access to Components on '""Private-Line'" Delay and Oscillator Circuit Board
("Private-Line'' Models Only)
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RECEIVE TRANSMIT
OPERATION OPERATION
INPUT = 72VDC . INPUT = 72VDC
Vegz144V Vg e144v
|<——1soussc ‘—’[ }¢— 200 USEC —-‘
RECEIVE TRANSMIT
OPERATION OPERATION
INPUT =13.6 VDC INPUT =13.6VDC
VEC-ZGV VEC=26V
F— 180 ussc‘-( BEPD-15487-0 |-—zoo USEC —-i
Figure 41.

Power Supply Converter Waveforms

7. POWER SUPPLY SERVICING
a. TPN1053B Power Supply

The power supply converter stages switch
at approximately 5000 cps with proper input volt-
age and output loading. For most people, the
5000 cps switching or "singing' can be detected
by ear. Since the ''singing'' varies with input
voltage and output loading, it canprovide aclue
to a malfunction.

When bench testing, the primary power
source should be adjusted to 13,6 volts dc (com-
monly called 12-volt operation) or 72 volts dc
(commonly called 64-volt operation) with the
transmitter keyed. The primary power source
from whichthe radio set normallyoperates should
be checked to assure proper input voltage.

If the power supply has no output, first check
the fuses. If a fuse is blown, checkto determine
that the correct polarity voltage was applied. If
the polarityis correct, check for a shorted power
transistor in the converter section supplied by
the line with the blown fuse. If the output is in-
correct, the converter stages should be checked
for a correct waveform with an oscilloscope (see
Figure 41 for the correct waveform). The recti-
fier and high end regulator can be checked witha
dc voltmeter. Refer to voltages onthe schematic
diagram.

b. TPN1056A Power Supply

The following checks are for typical problems
that may be encountered when troubleshooting the
117 v ac power supply for a no output condition
and are not intended to be used as a complete

troubleshooting procedure. Before bench testing
the power supply, the external power source must

be adjusted to 117 v ac with the transmitter keyed.

(1) Check transformer T250 for an open or
short condition.

(2) Check for blown fuse. If fuse is open,
ascertain that diodes CR251through CR254 of the
bridge rectifier circuit and filter capacitor C251
are not shorted.

(3) Make a voltage measurement across ca-
pacitor C251, If voltage is normal, check for a
short in subsequent stages of the power supply
using dc voltmeter and power supply schematic
diagram.

(4) Check for other excessive loading of
power supply.

8. REMOVAL AND REPLACEMENT OF
POWER SUPPLY COMPONENTS

Figures 42through45illustrate the procedures
used to gain access to components mounted on
circuit boards and the location of miscellaneous
parts not mounted on circuit boards for the
TPN1053B Power Supply. For access to fuses
and converter transistors, remove the power sup-
ply cover on the top side of the radio set. For
access to the sockets of the converter transistors,
remove the power supply cover on the bottom side
of the radio setand fold out the transmitter switching
circuit board. To remove any components within
the TPN1056A Power Supply, first refer to figure
46 and then to figures 47 through 49. When re-
moving items from either power supply, observe
standard practices such as tagging of leads and
identification of connecting points.
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1. UNPLUG TIME-
OUT TIMER (IF 2. UNPLUG CHANNEL
USED). ELEMENTS (IF USED).

BOTTOM OF RADIO SET

3. REMOVE MOUNTING
SCREWS AND FOLD
OUT BOARD.

TOP OF RADIO SET

BEPD-15493-A

Figure 42.
Access to Components on Four-Frequency Circuit Board
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1. REMOVE MOUNTING
SCREWS. LIFT OFF
CABLE CLAMP AND
FOLD OUT CIRCUIT
BOARD.

AEPD-15495-0

BOTTOM OF RADIO SET

Figure 43.
Access to Components on TPN1053B Power Supply High End Regulator Circuit Board

1. REMOVE FOUR
SCREWS., LIFT OFF
COVER,

; sna- | I : !
AEPD-15496-0O

2. REMOVE TWO
SCREWS, FOLD OUT
CIRCUIT BOARD
(UNDER COVER).

Figure 44.
Access to Components on Switching Circuit Board
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Q2Q3 Q205 Q202 Q206 F201 Cc200 C2_13

Q204 F20 Q201 F202 CR210 C201
T201
&
c2l4 C212 T?OZ C213
% £
i £ K

CR216

i
i
Q207 CR217

R216

Figure 45,
Power Supply Miscellaneous Parts Location

BEPS-11138-0




‘ Q253 Cc251 CR251, 253

Q254 F251 T251 CR252, 254

Figure 46.
TPN1056A Power Supply
Component Location Detail

1. REMOVE TWO(2) MOUNTING SCREWS
AND FOLD OUT PRINTED CIRCUIT BOARD.

Figure 47.
Access to Components on
Printed Circuit Board
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2. REMOVE CAPACITOR.

AEPD-17085-A

3. LOOSEN TWO TERMINAL SCREWS AND
UNSOLDER LEADS TO CAPACITOR.

1. LOGCSEN TWO SCREWS SECURING CAPA-
CITOR MOUNTING BRACKET TO CHASSIS,

Figure 48.
Removal of Electrolytic Capacitor in
TPN1056A Power Supply

3. REMOVE POWER TRANSFORMER.,

1. UNSOLDER POWER
TRANSFORMER LEADS,

2., REMOVE FOUR SCREWS SECURING TRANS-
FORMER TO MOUNTING BRACKET (BOTTOM -
SIDE OF RADIO},

Figure 49,
Removal of Power Transformer in
TPN1056A Power Supply
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9. “PRIVATE-LINE’’ TONE-CODED SQUELCH
MAINTENANCE

a. Operation

(1) !'Vibrasender' Resonant Reed
The "Vibrasender' resonant reedisthe
frequency-determining element of the '"Private-
Line' oscillator for the transmitter.
tains the oscillator frequency accurate within
+0. 15% of the required frequency. Theoscillator
generates the '"Private-Line' tone whichis con-

It main-

nected to the transmitter modulator through an
isolation resistor. Theoutputlevelof the oscil-
lator is stable and fixed to hold the tone deviation
of the transmitted carrier between 1/2 and 1 kc
through normal variations of input voltage, tem-
perature, transistor characteristics, component
values and modulator sensitivity.

The reed is a precision built device. It
consists of a tuned cantilever reed of special steel
mounted on a rugged base with a coil and two
permanent magnets. The entire assembly is
spring-mounted and hermetically sealed in a
metal housing to insure long life at peak perfor-
mance under all types of conditions.

The "PL'" oscillator operates when the
"Private-Line' switch (in the control head)isin
the ON position. No adjustments are required.
The design of the '"Vibrasender' resonant reed
eliminates the need for servicing throughout its
useful life.

The "Vibrasponder' resonant reed serves
as the frequency sensitive switching device inthe
receiver '"Private-Line' squelch circuit.

The tone-actuated squelch circuit begins
with a low-pass audio amplifier in the "PL'" de-
coder which receives its input directly from the
discriminator. The output of the amplifier is
coupled to a driver stage and then to the coil of
the resonant reed. Whenthe detected tone signal
applied to the reed is the same as its resonant
frequency, the reed vibrates andcauses a detec-
tor to respond and forward bias a diode.

The diode output supplies bias to the
squelch switch. When the squelch switch is on,
the audio amplifier operates to convey audio in-
formation to the speaker. In the absence of the
proper tone signal, the squelch switch is biased
to cut off the audio amplifier and open the audio
path to the speaker.

The basic design and constructionofthe
"Vibrasponder" resonant reed is similar to that
previously described for the ""Vibrasender' reso-
nant reed. The sensitivity of the resonant reed
if factory adjusted to give optimum performance
for several years of continuous dutyintheaver-
age system. The design of the "Vibrasponder"
resonant reed eliminates the need for servicing
throughout its useful life.

b. Servicing

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

Itis recommendedthatthe serviceman keep
a record of the test performed, voltage readings
and other pertinent servicing data, eachtimethe
equipment is serviced. This will serve as a
guide to normal operating conditions of individual
units.

(a) Motorola Transistorized AC Volt-
meter

(b) Motorola DC Multimeter

(c) Motorola Model T1015A General
Purpose Oscilloscope

Locate and check the voltages for the
"PL"oscillator circuit by referringto the appro-
priate schematic diagram. Adverse effects on
oscillator performance canoccur ifthe measured
voltage is not up to the level indicated onthe dia-
gram.

(3) "Vibrasponder' Resonant Reed Drive

Measure the driving voltage on the coil
of the "Vibrasponder'' resonant reed by connect-
ing the ac voltmeter across terminals B-B at
the reed base. Makethe measurement under the
following conditions.

(2) Received carrier is modulated with
correct "Private-Line'' tone.

(b) Absence of voice modulation.

(c) Receiver voltages at proper level.
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Under the previous conditions, the
driving voltage should be above 0.35 v ac. This
reading will vary if the receiver voltages are
above or below normal.

Ifthe receiver voltages are correctand
the driving voltage is below 0.35 v ac, check
voltages and resistances in the '"PL" oscillator
circuit to locate the defective component. If no
defective components are located, replace the
"Vibrasponder' resonant reed.

NOTE
Transistors are highly dependable
components and do not normally re-
quire replacement.

{(4) Transmitter Tone Deviation

The IDC ("Instantaneous Deviation
Control"') Adjustment Procedure included in this
manual may be used to determine proper
operationof the "PL'" oscillatorin the transmitter.
Refer to this procedure for detailed information
concerning measurement of '"Private- Line'' tone
deviation. Ifthis procedure indicates insufficient
(or lack of) tone deviation and the transmitter
modulates normally with an audio input, check
the "PL" oscillator circuitforincorrect voltages
or resistances to locate the defective component.

Ifall voltage and resistance readings are
correct, replace the ""Vibrasender'' resonant reed.

(5) Symptoms, Causes and Remedies

Mobile receiver audio
signal spasmodic or
intermittent,
Cause: (1) Defective
"Vibrasponder' reso-
nant reed.
(2) Low transmitting
station ""PL'" tone devi-
ation.
Remedy: (1) Replace defective
"Vibrasponder'" reso-
nant reed.
(2) Check transmitting
station tone deviation.

(a) Symptom:

mobile

64

One mobile radio set

(Normal r-f power out-
put) has difficulty con-

tacting a station while
others do not.

(b) Symptom:

Cause: Insufficient (or lack of)
tone deviationin mobile
transmitter.

Remedy: Check transmitter tone

deviationas previously
described and replace
defective component.

All units in network
have difficulty contact-
ing a particular unit.

(c) Symptom:

Cause: Defective receiver in
particular unit.
Remedy: Check "PL'" decoder

and "Vibrasponder!'' re-
sonant reed in defective
receiver as previously
described.
(d) Symptom: Units hear squelch tail
noises from particular
unit but not from all
units.

Cause: Defective squelch tail
eliminator circuitry in
transmitting unit.

Remedy: Check reverse burst

output from "PL'"oscil-
lator in transmitting
station.

10. TIME-OUT TIMER SERVICING

If the radio set is equipped with a time-out
timer, it should be checked for proper operation
when the radio setis serviced. Check the elapsed
time beginning when the transmitteris keyed and
ending whenthe alert tone sounds fromthe speaker.
The time should be one minute. The level of the
alert tone may be set by changing the value of a
resistor as describedinthe THEORY OF OPERA-
TION section of this manual. Components are
accessible by removing two screws and lifting
off the can.




TRANSMITTER PRE-ALIGNMENT NOTES

A. EXCERPTS FROM FCC REGULATIONS

FCC regulations state that:

1.

Radio transmitters may be tuned or adjusted only by persons holdinga lstor2ndclass commercial

radiotelephone operator'slicense or by personnel working under their immediate supervision.

2. The r-f 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 every year thereafter.

B. TEST EQUIPMENT REQUIRED

1. Motorola Model S1056A-9A Portable Test Set with a Motorola Model TKN6025A Adapter Cable
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(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.
Motorola Model P-7208 Dummy Load or RF wattmeter,
Motorola Model T1012A or T1064A Power Supply (or equivalent).
Motorola T1130A Series FM Station Monitor or Model S1075B Digital Frequency Meter (or equivalent).
C. HOW TO SET UP THE S1056A-9A PORTABLE TEST SET
Set function switch to XMTR. position.
Place the oscillator and meter reversing switch in the OFF position.
Connect the 20-pin meter cable plug to the test set; connect the adapter cable to the cable
coming from the test set; connect the other end of the adapter cable to the transmitter
metering socket. When the test set is not being used, disconnect the 20-pin metering
cable to conserve internal battery life. The plug on the cable acts as an on-off switch com-
pleting the battery circuit.
p. HOW TO KEY THE TRANSMITTER
Connect the dummy load or r-f wattmeter to the front panel antenna receptacle.
Key the transmitter with XMTR. ON switch on the test set or key and modulate the transmitter
with a microphone plugged into the test set or radio set control head.
E. CRYSTAL FREQUENCY CALCULATIONS
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DIAGRAM NO. BEPD-13524-0
F. TRANSMITTER ALIGNMENT PROCEDURE
NOTES:

1. To properly align multiple-frequency transmitters refer to the following table:

The complete alignment procedure need be followed only when a frequency change or
complete misalignment occurs. For minor adjustments, use the SHORT FORM ALIGN-
MENT procedure. For a complete alignment, reduce the input voltage to 10% less than
nominal. For the final PA adjustment (Step 15) return the input voltage to the nominal
level. Do not exceed the 42 ua maximum PA current.

During alignment, Cl08 or Cl09 may be adjusted to a point which presents a mismatched
load to the final amplifier transistors and the short circuit protection detector will turn
off the final limiter and the power output will drop to zero. When this happens, change
the adjustment of C108 or C109, rekey the transmitter, and continue the alignment.

SHORT FORM ALIGNMENT

F. TRANSMITTER ALIGNMENT PROCEDURE (CONT'D)

STEP

TEST SET
SWITCH

ADJUSTMENT |POSITION STAGE AND TUNING PROCEDURE

Cclos, Cl109 PA POWER AMP., OUTPUT - ANT. TRIMMER. Observe meter. If rcad-
ingis less than 15 ua proceed to step 9. If readingis exceeding 15 ua
tune C108and C109 (inthat order) for maximum wattmeter reading.

Cl106, C107 PA DRIVER OUTPUT - POWER AMP INPUT, Use screwdriver end of
tuning tool. Tune C106 and Cl07 for maximum meter reading.

10

Cc108, C109 None | POWER AMP OUTPUT - ANT TRIMMER. Use screwdriver end of tun-
ing tool, Tune C108 and C109 (inthat order) for maximum wattmeter
reading.

11

Clos, Cloe, Nomne | Use screwdriver end of tuning tool. Tune CI05, C106, and CI07 (in
Cl07 that order) for maximum wattmeter reading.

12

Cclo0z, Cl103 6 Use screwdriver end of tuning tool. Tune C103 and C102 (in that
order) for maximum meter reading.

13

Clol, T104 5 Use hex end of tuning tool and adjust top slug of T104 for maximum

meter reading. Use screwdriver end of tuning tool and tune C101 for
maximum meter reading. Repeat both adjustments. Place test set
switch in position 3, If meter reading is lessthan 12 ua, turn top slug
T104 five turns toward circuit board. Return test set switch to posi-
tion 5 and repeak C101 and top slug of T104,

14

T104, L101 3 Use hex end of tuning tool. Adjust bottom slug of T104 and slug of

L101 for maximum meter reading.

15

C108, C109 PA Adjust input voltage to the nominal level. Use screwdriver end of
tuning tool. Repeak C108 and C109 for maximum wattmeter reading.
Observe if PA meter reading is exceeding 42 ua. If so, retune C108
until PA meter indicates a maximum of 42 ua. (Do not retune C109
after PA current has been set by retuning C108.)

FREQUENCY SEPARATION [POWER OUTPUT ITUNE—UP CRYSTAL FREQUENCY IPA CURRENT

NOTES:
1. For Steps 1l through 6, set input voltage to 10% less than nominal.
2. For Step 7, set input voltage to the nominal level.
TEST SET
SWITCH
STEPJADJUSTMENT | POSITION STAGE AND TUNING PROCEDURE

1 T1l01l, Tio02 1 Varactor Modulator. Use hex end of tuning tool. Adjust T101 and
T102 for maximum meter reading.

2 T103, L101 2 Tripler Output - 3rd AMP Output. Use hex end of tuning tool. Adjust
bottom and top slugs of T103 and slug of L.101 (in that order) for max-
imum meter reading.

3 T104 3 Ist Doubler Output. Use hex end of tuning tool. Adjustbottom and top
slugs of T104 (inthatorder) for maximum meter reading. Repeat

4 clo1l, Cloz2, 5 Power Doubler Input-Power Doubler Output - Pre-Driver Input., Use

C103 screwdriver end of tuning tool. Tune Cl01l, C102 and C103 (in that
that order) for maximum meter reading. Repeat.

5 Cl104, C105 [ Pre-Driver Output-Driver Input. Use screwdriver end of tuning tool,
Tune C105 first and then C104 for maximum meter reading, Repeat.

6 C105, C106, None Use screwdriver end of tuning tool. Tunz C105, Cl06, CI07, CI108

Cl07, C108, and C109 (in that order) for maximum wattmeter reading. Repeat
C109 until no further increase can be obtained.

7 C108, C109 PA Adjust input voltage to the nominal level, Use screwdriver end of
tuning tool. Repeak C108 and Cl109 for maximum wattmeter reading.
Observe if PA meter reading is exceeding 42 ua. If so, retune C108
until PA meter indicates a maximum of 42 ua. (Do not retune C109
after PA current has been set by retuning C108.)

COMPLETE ALIGNMENT PROCEDURE
TEST SET
STEP {ADJUSTMENT SWITCH STAGE AND TUNING PROCEDURE
POSITION
1 T101, T102, None EXCITER BOARD COILS. Use hex end of tuning tool. Set
L1101, T103, slugs in T101l and T102 to top of can (away from printed circuit
T104 board). Set slug in L1101 to bottom of can. Set upper and lower
slugs of T103 and T104 to top and bottom of can respectively.

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

3 TI101, T102 1 VARACTOR MODULATOR. Use hex end of tuning tool. Adjust
T101 and T102 for maximum meter reading.

4 T103, L101 2 TRIPLER OUTPUT -- 3RD AMP OUTPUT. Use hex end of
tuning tool. Adjust bottom and top slugs of T103 and slug of
L101 (in that order) for maximum meter reading.

5 T104 3 IST DOUBLER OUTPUT. Use hex end of tuning tool. Adjust
bottom and top slugs of T104 (in that order) for maximum meter
reading. Repeat.

6 c1ilol, Cl102, 5 POWER DOUBLER INPUT - POWER DOUBLER OUTPUT -

Cl103 PRE-DRIVER INPUT. Use screwdriver end of tuning tool,
Tune C101, C102 and C103 (in that order) for maximum meter
reading. Repeat.

7 C104, C105 6 PRE-DRIVER OUTPUT - DRIVER INPUT, Use screwdriver

Less than 500 kc 35 watts Use lowest frequency 42 ua
500-700 kc 35 watts 200 kc above lowest frequency 42 ua
700-1400 kc 30 watts 350 kc above lowest frequency 40 ua

end of tuning tool. Tune C105 first and then C104 for maximum
meter reading. Repeat.

Cl104 C105 C106 C107 Cl108 C109
PRIE-DRIVER DRIVER DRIVER POWER AMPL, POWER AMPL, ANTENNA
OUTPUT INPUT OQUTPUT INPUT OUTPUT TRIMMER

Cl102
POWER DOUBLER
QUTPUT

C103
PRE-DRIVER
INPUT

Cl101
POWER
DOUBLER
INPUT

T104

18T
DOUBLER
OUTPUT

.
L1ol T103 "iDC" T101 T102 Fl F2 B3 F4 METERING
3RD AMPL. TRIPLER VARACTOR  VARACTOR SOCKET
OUTPUT OUTPT MODULATOR MODULATOR CHANNEL ELEMENT
INPUT OUTPUT WARP CAPACITORS AEPD-15278-0

G. OSCILLATOR FREQUENCY ADJUSTMENT

NOTE
Discriminator output can be monitored in position 4 of the test set from
either the receiver or transmitter metering socket.

Setting the oscillator "on frequency'' is the only oscillator adjustment necessary. This can be ac-

complished by performing one of the three following procedures. The standard procedure may be performed
when either the standard or the 0.0002% stability channel elements are used. However , inorder toutilize the
full capability ofthe 0.0002% stability channel element, itis advisable touse the precisionmethod. The
alternate procedure may be used only when the transmitter and receiver frequencies are identical. For best
performance, the channel element should be set '"on frequency' when ambient temperature is 60° to 80°F.

1. Standard Method:

a. Set up the frequency monitor as described in the frequency monitor instruction manual. Place the
monitor antenna within a few feet of the transmitter.

b. Plug the selected channel crystal into the socket and set MON. CHANNEL SELECTOR to corre-
sponding position. Follow standard monitoring procedure.

c. With the radio set operating on the F1 frequency, adjust the transmitter F1 warp capacitor for
zero reading on the monitor CARRIER FREQUENCY meter (use screwdriver end of tuning tool).
For multiple-frequency models adjust the appropriate trimmer when operating on each frequency.

d. After setting the transmitter "on-frequency' remove the transmitter channel element. The frequency
monitor should indicate no transmitter output. Replace channel element and proceed with alignment.

2. Precision Method:

a. Set up the S1075B Digital Frequency Meter as described in the instruction manual .

b. Read the frequency indication displayed on the digital frequency meter.

c. Iftheproperindicationis notobserved, adjustthe F1 warp capacitor using the screwdriver end of the
tuning tool and obtainnew reading. For multiple-frequency models adjust the appropriate trimmer
when operating on each frequency.

3. Alternate Method:

a. Align the receiver or check for proper receiver alignment by transmitting the frequency normally
received to produce 0 ua reading on the discriminator metering (position 4 of test set).

b. Key the transmitter with the microphone or transmit switch on the test set if it is plugged into the
transmitter metering receptacle. Zero ua should still be registered at position 4 of test set.

¢ I meter deviation occurs, adjustthe F1 warp capacitor for 0 ua reading. For multiple frequency appli-
cations, adjustthe appropriate trimmer for Oua reading for each operating frequency. Discriminator
metering is possible at the transmitter and receiver meter receptacles in position 4.

H. 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 following are minimum except PA which is maximum. DO NOT
exceed the value given for the PA current. Multiply the microampere scale reading by 1/10 to
obtain actual PA collector current in amperes.

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

CIRCUIT Tripler 1st Doubler Exciter Predriver Driver PA

METERED Base Collector Output Base Base Current

SWITCH

POSITION ! 2 3 > 6 !

METER

READING 17 20 12 12 8 42

Transmitter Alignment Procedure
Motorola No, EPD-15249-C
8/25/67-CP
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“IDC” ADJUSTMENT (PREFERRED METHOD USING OSCILLOSCOPE)
1. INTRODUCTION

Accuracy of test equipment is of prime importance to any user of radio communications equip-
ment; but of equal importance is a knowledge of the characteristics of the measuring equipment under
various conditions. The Motorola T1130A Series FM Station Monitors are leaders in the field with
respect to sensitivity, accuracy under conditions of variation in r-f signal level, line voltage, and
environmental conditions. In common with most other meters, these meters have characteristic of
responding differently to different wave shapes. Therefore, the use of most present-day deviation
meters can lead to confusion and errors in deviation setting, if the pitfalls are unknown or disregarded.

The ideal deviation indicator would be one which would respond instantaneously to the peak value
of the modulation deviation regardless of waveform. The only device which meets all these require-
ments is an oscilloscope. It responds instantaneously and it shows the peak value of any waveform,
no matter how complex. Properly calibrated, an oscilloscope is the most accurate and reliable in-
strument for measuring and setting transmitter deviation.

The oscilloscope must be used in conjunction with a receiver which has a stable discriminator
characteristic, since the oscilloscope displays the demodulated signal. In addition to the oscilloscope
and receiver, a means to accurately calibrate the system is required. The Motorola monitor fills
these requirements, since it provides both a sensitive receiver with the proper discriminator char-
acteristic and a reliable means of calibrating the oscilloscope. It has convenient terminals on the
front panel for connection of the oscilloscope. Also, the Motorola FM Station monitor has two modu-
lation meter scales, 0-20 kc for wide-band systems, and 0-10 kc for split-channel systems.

Split-channel conversion kits are available for modification of older models. When converted,
the older models have convenient oscilloscope terminals and can be more accurate measurement
devices for such systems.

2. TEST EQUIPMENT REQUIRED
a. Motorola T1130A Series FM Station Monitor (or equivalent).
b. Motorola Transistorized AC Voltmeter (or equivalent).

c. Motorola Model TEK-1A Transistorized Tone Generator, 1000 cps (or equivalent).

d. Motorola Model T1014B Precision Wide Band Oscilloscope or Motorola Model T1015A General
Purpose Oscilloscope (or equivalent).

e. Motorola Model S1056A-9A Series Portable Test Set with a Motorola Model TKN6025A. Adapter
Cable.

3. OSCILLOSCOPE CALIBRATION

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

Proceed as follows:
a. Remove the "Vibrasender' resonant reed in "Private-Line'" tone-coded squelch models.

b. Connect the oscilloscope to the monitor oscilloscope terminals and set up the monitor controls
in accordance with the monitor instruction manual.

c¢. Turn the IDC control on the transmitter chassis to the full clockwise position.

IDC Adjustment Procedure
Motorola No. EPD-15281-B
1/6/67-CP
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d. Feed a 1000 cps test tone into the transmitter audio input (at mike receptacle). Modulate the
transmitter with this tone so adjusted that the deviation as read on the FM monitor deviation meter
is 2 kc. An audio oscillator must be used for generation of this tone, since a sinusoidal waveform
is very important. The Motorola TEK-1A Trarsistorized Tone Generator is excellent for this pur-
pose.
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Figure 1.
Oscilloscope Calibration for Split-Channel Transmitter

€. Adjust the vertical gain of the oscilloscope so that the total recovered audio pattern occupies
some convenient height, e.g., four small squares (figure 1).

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 kc deviation.

4.  MEASUREMENT AND SETTING OF TRANSMITTER DEVIATION

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

a. Carrier Squelch Models

(1) Adjust the 1000 cps input signal to3 volts. This should drive the IDC circuit to the full clip.

See figure 2.

75 25

Figure 2.
5 KC Peak Deviation 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 kc deviation as shown in
figure 2.

(3) Reduce 1000 cps input to 0. 75 volt. Essentially full deviation should still be observed on the
oscilloscope. Less than 3/4 full deviation may imdicate a weak audio stage or other lack of audio gain.

b. "Private-Line' Tone-Coded Squelch Models

(1) Replace the "Vibrasender' resonant ree.d and check the "Private-Line' tone deviation with the
"Private-Line' switch on. This may be read directly from the oscilloscope by pressing the transmitter
push-to-talk switch on the test set. The tone deviation should be 0.5 to 1 ke.

NOTE
Due to a slight increase in discriminator response at the
lower frequencies, the oscillos«ope will read high, thus,
an indication of 1.4 to 2.8 squares (peak-to-peak) is
equivalent to 0.5 to 1 kc. This slight variation is only
important when checking tone deviation. When setting
maximum transmitter deviation as described below, it
may be ignored.

(2) Adjust the 1000 cps input signal level for 3 volts and note the resultant combined deviation of
the 1000 cps modulation and tone signal modulaticm on the oscilloscope.

(3) Adjust the IDC control on the transmitte= for a peak-to-peak combined signal of 10 squares,
equivalent to full 5 k¢ as shown in figure 3.
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Figure 3.
5 KC Peak Deviation for Combined "PL" Tone and 1000 cps Modulation
(NOTE: "PL" Tone Superimposed on 1000 cps tone)

(4) Reduce the 1000 cps input to 0.25 volt. ‘Hssentially full combined 1000 cps tone and "Private-
Line'' tone deviation should still be observed on the oscilloscope. Less than 3/4 full combined devia-
tion may indicate a defective audio stage.

5. EMERGENCY MEASUREMENT OF DEVIATION

If an audio oscillator is not available, a loud sustained whistle of approximately 1000 cycles can
be used for a rough measurement of deviation. If this rough check indicates the need for resetting
deviation, do so only under controiled conditions, using a 1000 cps 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 sustaired whistle as waveform distortion will prevent an
accurate calibration.

6. OTHER MEANS FOR MEASUREMENT OF DEVIATION

Another accurate means of measuring transmitter deviation is to use the Motorola S1058A Port-
zble Test Set (with deviation meter) and Motorola FM Signal Generator or Motorola S1059A Portable
Test Set (with deviation meter and peaking generator). These units, properly used, permit the ac-
curate measurement and setting of transmitter deviation from a peak-reading meter, which is unaf-
fected by waveform. An oscilloscope is not required. With these devices transmitter deviation can
be measured accurately evenly with voice modulation.

7. MICROPHONE

If the modulation level in the system still appears to be too low after setting deviation, check the
handset microphone.

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 in-
terfere with the user on the adjacent channel, and underdeviation may reduce system range.



A. 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 T1034C, T1035A or T1036A Signal Generator (or equivalent).

3. Motorola Model TLN6845A Tuning Tool Kit. A small screwdriver may be used for some of the
alignment.

Motorola Model Ti012A or T1064A Power Supply (or equivalent).

5. Motorola Transistorized AC Voltmeter (or equivalent).

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

1. Set function selector switch to RCVR position.
Switch on 455 kc crystal oscillator.

3. Connect 20-pin meter cable plug to test set; connect the adapter cable to the cable coming from
the test set; connect the other end of the adapter cable to the receiver metering socket. When

the test set is not in use, disconnect the 20-pin metering cable to conserve internal battery life.

The plug on the cable acts as an on-off switch completing the battery circuit.
4. Connect the r-f extension cable to the test set; connect the r-f probe cable to the r-f extension
cable.

C. HOW TO SET UP SIGNAL GENERATOR FOR RF ALIGNMENT

1. Set up the signal generator according to the instructions supplied with the unit.

2. Connect the signal generator cable to the antenna connector on the radio,

3. Turn the generator output up to maximum.

4. Keep the test set in position 4.

5. Rotate the signal generator dial back and forth near the assigned r-f 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
zero meter reading.

D. FREQUENCY CALCULATIONS
f - 8mc
fl =c where f1 = channel element frequency
12 .
fc = carrier frequency
fz = 7.545 mc or 8.455 mc
f2 = 2nd oscillator frequency
E. TEST SET SELECTOR SWITCH POSITIONS

S1056A-9A

TEST SETS ! 2 4 5 6 1

CIRCUIT 455 KC IF 455 KC IF Discrim. Discrim. Ist. Audio

METERED Ampl. #2 Ampl. #3 Secondary Primary Osc.

C109
TRANSMITTER
ANTENNA
TRIMMER

C401
ANTENNA
SWITCH
TRIMMER

L1z
DISCR.

CHANNEL ELEMENT SECONDARY

WARF CAPACITORS 5
DISCR.

PRIMARY

F4

F3 L
Fl RF CAVITY
L3
F2 RF CAVITY
1305
2ND DOUBLER
OUTPUT-2
L2
METERING
RECEPTACLE RF CAVITY
POINT 1 5
RF CAVITY
L10 N7
2ND MIXER .~ Srrifeada Dol b a e X Ll
INPUT RF CAVITY
L
8 MC AMPL, L301 T1 L8 L7 6
OUTPUT 1ST OSC. -1 8 MC 8 MC 1ST MIXER RF
AMPL, CRYSTAL OUTPUT OUTPUT
INPUT MATCHING
L302
1ST OSC. -2 corL N
’ L303 L304 L306
BEPD-15293-0 1ST DOUBLER 2ND DOUBLER 2ND DOUBLER
OUTPUT OUTPUT-1 OUTPUT-3
L4 3
RF CAVITY RF CAVITY

L2
T RF CAVITY

AEPD-15121-0O

AEPD-15294-0

VOLUME SQUELC.H
CONTROL CONTR 5L
A
66B83320A02
— [3_ ==
B
66A8332{A0¢
c
66A83322A01
B —
i BT

DIAGRAM NO. BEPD-13560-0

F. RECEIVER ALIGNMENT

NOTE

Refer to the following table for special instructions for multiple frequency
receivers with a frequency separation greater than 350 kc.

FREQUENCY

SEPARATION

RECEIVER ALIGNMENT
SENSITIVITY

SPECIAL INSTRUCTIONS

350-700 KC

0.5uv Use center frequency tune-up crystal

350-700 KC

0.7 uv Use either of the receiver frequencies

700-1400 KC

0.7 uv Use center frequency tune-up crystal

STEP

ADJUSTMENT

TEST SET
SWITCH
POSITION

STAGE AND TUNING PROCEDURE

iz, T5

5

DISCRIMINATOR PRIMARY -- Set up the test set as described
in paragraph B. Insert a 2 uuf capacitor in series with the

r-f probe. Place the r-f probe on the input to the 455 kc i-f
filter (POINT 1). Use screwdriver end of tuning tool B. Ad-
just 1.12 so that the slug is very close to the top of the coil.
Adjust T5 for a maximum indication on meter,

L1z

1 and 4

DISCRIMINATOR SECONDARY -- Use the '""0" center scale on

the test set. Use a signal input to produce an indication on
meter position 1, reading between 5 and 20 ua. Adjust L12 for
an absolute zero on the ""0" center (top) scale with the switch
in position 4. Use screwdriver end of tuning tool B. This is

a critical adjustment and should be exactly on zero. Remove
the r-f probe and switch off 455 kc crystal oscillator.

1.301 thru 1306

6 and 1

MULTIPLIER -- Set up the signal generator as described in
paragraph C. Position frequency selector switch on control
head to position F1. Adjust coils L301, L1302, L303 for
maximum indication on meter position 6, (use small screw-
driver end of tuning tool B). Repeak coils 1301, L302 and
1.303. Apply as much signal as is required for a small indi-
cation on meter position 1. Align coils 1304, 1305, and
L1306 (in that order) for maximum indication on meter position
1. Repeak 1303 thru L306.

NOTE
When tuning coils L1301 thru L306, two peaks may
occur. Use the lower peak,

L1 thru L6

RF DECK -- Use slotted end of tuning tool B. Detune LI thru
L6 by turning slugs counterclockwise to the end of tuning
range. Increase output of signal generator until small indi-
cation is observed on meter position 1. Tune LI thru L6

(in that order) for maximum indication on meter position L.

L7, L8, Tl
L10, L9

1 and 4

8 MC IF -- Recheck meter position 4 for exact zero reading.
Use a signal input to produce a reading of approximately 10 ua
on meter position 1. Use screwdriver end of tuning tool C.
Detune L7, L8 and Tl by turning slugs counterclockwise to
the top of coil forms., Tune L10, L9 and L8 (in that order)
for a maximum indication on meter position 1. Repeak L10,
L9, and L8. (Do not attempt to repeak L8 during the subse-
quent adjustments.) Peak Tl and L7 (in that order) for max-
imum indication on meter position 1. Repeak Tl and L7
adjustment several times,

NOTE
Do not noise balance.

ALIGNMENT CONTINUED ON REVERSE SIDE

Receiver Alignment Procedure

Motorola No.
1/6/67-CP

EPD-15292-B



G. AVERAGE STAGE MEASUREMENTS WITH RADIO SET PROPERLY ADJUSTED 8. Adjust the VOLUME comtrol for a 1.0 volt reading on the test set meter. 6. A decrease of approximately 1 microampere for a tuning change in each adjustment represents a

TEST SET 9. Now, turn up the signal generator output until the test set meter reading drops to 0.1 volt. Note shift in the center frequency of the preselector of approximately 1 megacycle. If the frequency
SWITCH APPROXIMATE INPUT FREQUENGCY METER TEST SET the setting of the signal generator output control and subtract 6 db for the pad. This value in of the interfering signals can be determined, and the amount of shift desired is known, the pre-
MICROVOLT INPUT] TO POSITION | METER READING microvolts is the 20 db uieting sensitivity for the receiver. selector can be retuned for a shift less than 1 megacycle by detuning L4, L3 and L2 from peak
STEP | ADJUSTMENT POSITION STAGE AND TUNING PROCEDURE q o v
N X tuning, each for a decrease in meter indication which is the same portion of 1 microampere as
6 C401, C109, 1 ANTENNA SWITCH -- If the transmitter has been aligned, do No Signal Antenna Disconnected 1 2.0 ua the desired frequency shift is a portion of 1 megacycle.
C108 not adjust C108 and C109. If the transmitter has r‘lot been. . No Signal Antenna Disconnected > 26 ua I. UNTERFERENCE REJECTION TUNING PROCEDURE
aligned, adjust C108 and C109 for best 20 db quieting sensiti- - - Examples:
vity. Readjust C108 and C109 as required during transmitter No Signal Antenna Disconnected 4 0 Introduction
alignment. e No Signal Antenna Disconnected 5 20 ua (a) For a frequency of 0.25 mc, detune L4, L3 and L2, in that order, to reduce the 10 micro-
7 L1 thru Lb 1 Repeak L1 through 6 (inthatorder) for maximum indicationonme - No s . n o P The r-f preselector renders a bandpass having a wide acceptance bandwidth and steep skirt amperes indication by 0.25 microampere for each section.
1306 ’ ter positionl. Repeat. Retune L306 for peakindicationonmeter o bigna ntenna Disconnected 12 ua selectivity to provide rapid attenuation to signals outside the acceptance bandwidth. Since the 'nose''
position 1. Reduce signal generator outputto20db. Retouch L5 & 0.5 Antenna Connector Carrier Freq. 20 DB Quieting of the receiver r-f bandwidtl is flat, it is possible to retune the r-f preselector to reject interfering (b) For a frequency shift of 0.5 mc, detune each section by 0.5 microampere.
L6 for best quieting. Disconnect signal generator and reconnect 15 o C - signals with virtually no effe.ct on normal radio operation. These interfering signals may be located
the antenna. : sntenna Connector  |Carrier Freq. 1 t0hua above or below the desired carrier frequency. e A G
8 Fl, F2, F3, 1, 2, 4 ON FREQUENCY ADJUSTMENT -- Transmit a carrier from 2.1 Base 1st Carrier Freq. 20 DB Quieting 40 B__A C\ £
4 the transmitter which this receiver is normally intended to 200 Coll . An approximation to the change in r-f selectivity when retuning the r-f preselector can be ob- \ \ \ / ,
receive. If the transmitter and receiver are on the same fre- ollector | Mixer (Q1) 8 me ! 10 ua tained from the RF PRESELECTOR SELECTIVITY CURVES. The graph of these curves shows the < 7
grap \
quency and the transmitter is knowntobe onfrequen‘cyth.e tGSt. 12 Base 8 mc IF center frequency response of the preselector versus the shift in skirt attenuation. - 10 \ / ! CURVE A-TUNED TO PEAK ON CARRIER.
set meter should indicate a rise with the testset switchin posi- Transistor 8 mec 1 10 ua 2 \\ \ | // / / CURVE B-TUNED BELOW CARRIER FOR
i and 2 when the transmitter is keyed, Check the meter 70 Collector |(Q2 As an example, suppose that interference is being experienced from a fre uency 1 mc above the - x \ 7 HIGH FREQUENCY REJECTION.
tions 1 S i P g exp q = \ / /
reading with the switch in positlon 4, Zero indicates an on fre- 5T Py TRV T T oo carrier frequency (f ),. Curwe A .ShOWS the attenuatio{q of the interf.erence' to be approx;lmat-ely -4 db. g »0 \\ \ I/ CURVE C- ngEgRéBQ%VEENg\eRRRE'JEERC;%‘L
quency condition, 3 If the procedure outlinedbelow isfollowed and selectivity curve B is obtained, the attenuation of the < \ / ;
450 Collector (Q3) 455 ke 1 10 ua interference would be approximately -20 db, or an increase of 16 db. The improvement in rejection z \ \ 4 /
NOTE 155k is the difference between the two curves as read on the vertical db scale. In this case, 20 db from E \ \ \ // / /
The receiver discriminator output can be 110 Bas A lc curve B, minus 4 db from curve A, equals a 16 db improvement. 10 1 . 7 7
metered from position #4 of either the re- ase Tir;is‘istor 455 Le ) 10 ua \ /
i i tering sockets. Test Equipment Required \ )
ceiver or transmitter test metering 7500 Collector|(Q9) in quip q ' \\/x / Y
. 455 kc fil- . -5 -4 -3 -2 - +H 42 43 +4 45
Set the F'1 warp capacitor for exact ze?o meter te5r5 c fil 1. Motorola Model S1056A-9A Portable Test Set with Motorola Model TKN6025A Adapter Cable 5 -4 :REQSENCY‘ OF:_CCARR[ER ‘MC) AEPD-7710-0
reading on the F1 frequency. On multiple fre- (available on separate oxder), or equivalent.
quency models, set the appropriate warp capaci- 1600 Base 1st 455 kc 2. Motorola Model T1034C, T1035A or T1036A Signal Generator, or equivalent. R-F PRESELECTOR SELECTIVITY GURVES
tor for zero meter reading on each frequency. 60000 Colloctor IF Transis-| 455 kc 1 10 ua 3. Motorola Model T1012A or T1064A Power Supply, or equivalent. SHSOV;'N&TTEHREFES‘;‘%TE %”Efggﬂgxs
DO NOT READJUST COILS 1301 and 1.302. tor (Q10) 4. Motorola TLN6845A Tuming Tool Kit.
9 VOLUME Set up the signal generator as described in paragraph C and Procedure
modulate the carrier signal with a 1000 cps tone for 3.3 kc STAGE MEASUREMENT NOTES _—
. _ ak d . . .
deviation. Connect an a-c voltmeter across the speaser anS . . . 1. Determine the location of the interfering signals with respect to the carrier frequency.
set the VOLUME control on the control head to maximum. Set 1. All measurements made with signal generator tuned to the required frequency.
the VOLUME control on' th.e radio set fg? 8 v;)lf:st)mdlcatlon on 2. gxli)(;gejfsureme‘nts,‘ except antenna input taken with 50 ohm terminated cable with a (a) I the interfering signals are above the desired frequency, the preselector must be tuned to a
the a-c voltmeter, (This is 8 watts audio output). : capacitor in series. lower frequency. To tume the preselector lower, turn the tuning section screws (L2, L3, 14)
. Yy ; P ON-OFF switch kwi into the t 1L .
10 SQUELCH On "Private-Line receivers place the "PL ‘ H. HOW TO MEASURE 20 DB QUIETING SENSITIVITY clockwise into the top plate
on the control head in the OFF position. Connect the signal
generator cable to the antenna connector on the radio. Set Test Equipment Required (b). If the interfering signals are below the des.ired frequency, th.e prese}ector must be tuned to
the signal generator off frequency with no output. Turn the a higher frequency. To tune the preselector higher, turn the tuning section screws counterclock-
SQUELCH control to the extreme counterclockwise position. 1. Motorola Model T1034C, T1035A or T1036A Signal Generator wise away from the top plate.
Adjust the VOLUME control to obtain a suitable listening 2. Motorola Model S1056A-9A Portable Test Set . ) . .
level. Connect an ac voltmeter across the speaker leads 2. Set up the portable test set as described in paragraph B and the signal generator as described
and note the reading. After observing the voltage level do Procedure in paragraph C.
not change the volume control setting until the squelch level _— 3. Set the signal generator input level for 10 microamperes meter indication at position 1.
has been set. Set the signal generatOIi on the 'frequency 1. Turn on the signal generator and allow it to warm up for at least one hour. 4. Detu.ne L4 1nRthe ;iltll‘lectljn de:err?meldom §tep 1for a rfed;ctlz)‘n of approximately 1 microampere,
being used and increase the output until there is a 14 db de- 2. Connect the meter cable and adapter cable from the test set to the receiver METER receptacle masynum. Teset the generator for 7 microamperes indication. .
crease in the receiver noise level measured on Athe ac .volt- on the chassis. 5. Detl;ne i_g) ar.td L2, in that (;rdez;l, using t]}j; above procedure. Be sure to reset the signal genera-
meter. Turn the squelch control slowly clockwise until the 3. Set the RCVR-XMTR-ACCESS switch to the RCVR position. Set the position selector to position tor for microamperes atter detuning :
noise just quiets. A small increase of the generator output 4. NOTE
should open the squelch. 4. Connect the signal generator output through a 6 db pad to the ANT jack on the radio set. Do not tune L1, L5 or L6 at all in this procedure.

5. Turn up the generator output and rotate the generator dial back and forth near the assigned r-f
carrier 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.

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

7. Unsquelch the receiver by turning the SQUELCH control fully counterclockwise.
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7

REVISIONS PEPD-14882-G PA RTS I'IST
2?,‘;“,3& A,:‘g s?ﬁEbL CHANGE LOCATION TLD6821A RF Deck (136-150.8 MHz)
TLD6821A Ccl WAS 21D82133G41 PARTS LIST TLD6822A RF Deck (150, 8-162 MHz)
4.7 wuf § TLD6823A RF Deck (162-174.8 MHz) EPD-15186-E
TLD6821A-1 1 WAS 65185583, 1/8 W| PARTS LIST
TIEETAT =L s 22B8289?)D02/,8 A REFERENCE | MOTOROLA DESCRIPTION
TLD6823A-1 136-174 MHz SYMBOL PART NO.
12,3, 4| WERE 24882850001, CAPACITOR, fixed:
5 WAS 24B82890D07, Cl 21D83406D10 6.8 pF £0.25 pF; 500 v;
136-174 MHz NPO (136-150,8 MHz)
or21D82133G41 4.7 pF £0.25 pF; NPO
(150, 8-162 MHz)
or21K868910 3.3 pF %0.25 pF; NPO
(162-174.8 MHaz)
C2 21D82428B28 . 002 uf £10%; 200 v
C3 21E82537B19 60 pF x5%; 100 v
SEMICONDUCTOR DEVICE,
diode; (SEE NOTE)

CR1 48C82617C01 silicon; p/o L5

CONNECTOR, receptacle:

J2 9B82323G01 female; single contact

COIL, RF:

L1 24C82890D02 coded CB4 {136-150.8 MHz)
0r24C82890D04 coded CB6 (150.8-162 MHz)
0r24C82890D0H coded CB8 (162-174 MHz)

12 24C82890D01 coded CB3 (136-150.8 MHz)
0r24C82890D03] coded CB5 (150.8-162 MHz)
0r24C82890D05] coded CB7 {162-174 MHz)

13 24C82890D01 coded CB3 (136-150.8 MHz)
0r24C82890D03] coded CB5 (150.8-162 MHz)
0r24C82890D05 coded CB7 (162-174 MHz)

14 24C82890D01 coded CB3 (136-150.8 MHz)
0r24C82890D03] coded CB5 (150,8-162 MHz)
0r24C82890D05 coded CB7 (162-174 MHz)

15 24C82890D07 coded CB9 (136-150.8 MHz);

includes CR1
or24C82890D08 coded CC1 (150.8-162 MHz);
includes CR1
or24C 82890D09] coded CC2 (162-174 MHz);
includes CR1
L6 24V 80905A45 4-3/4 turn; does not include
76B82572G04 CORE, tuning
TRANSISTOR: (SEE NOTE}

Q1 48RB69411 P-N-P; field-effect; type M9411
RESISTOR, fixed:

R1 6K 128689 2.2K £10%; 1/4 w

R2 65127801 470 £10%; 1/4 w

NOTE:

Replacement diodes and transistors must be ordered by
Motorola part number only for optimum performance.
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TRANSISTOR TRANSISTOR Circuit Board Detail
DETAIL DETAIL Motorola EPD-15542-B
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PARTS LIST

TLN8559A Multiplier Kit
TLN8505A Multiplier Kit

EPD-15375-E

REVISIONS
DIAG. | BOARD AND REF. ATION
iSSUE | SUFFIX NO. | sYmBoL CHANGE LocaTio
A TLNB8505A C313 WAS 21D82610C44, PARTS LIST
100 uuf
CR304 ADDED
B TLN8505A NOTE 2 WAS NOTE 1 PARTIAL
(CHANNEL ELEMENT|SCHEMATIC
DETAIL)
CR304 JADDED VOLTAGE PARTS LIST

74

REFERENCE MOTOROLA DESCRIPTION
SYMBOL PART NO.
GAPACITOR, fixed: uuf, £5%;
500 v; unl stated

C301, 302, 21D82428B59 | , 01 uf +20%; 200 v

307, 309

C303 21D83406D11 15; N150 {TLN8505A Only)

or21D82133G77}] 18; N150 (TLN8559A Only)

C304 21K864518 1 uuf £10%

C305 21D82610C44 100; N220

C306 21D82133G62 22; N150

C308 21C82450B08 1.2

C311, 312 21D82133G39 36; N150

C313 21D82187B29 1000 £10%; 100 v

C315 21D82133G72 6; N150

C316 21K830200 0,2 uf

C317 21D82133G76 6.8;-N150

C318 21D82450B35 0.2 £10%

C319 21D82133G49 16; NPO

C320 21D82428B35 .01 uf +80-20%

C321 8D82905G22 0.1 uf £10%; 100 v
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)

CR301 48D82139G01 germanium

CR302, 303, 48C82392B03 silicon

305

CR304 48D82533D10 gilicon; zener type; 8.8 v
COIL, RF: incl. 76B82572G03
core, tuning

L301 24C80905A41 13-3/4 turn

L302 24A 82430H03 13-1/4 turn

L1303 24B83365E01 | 6-3/4 turn

L304 24V 80905A44 4-3/4 turn

L305 24B82075C02 4-3/4 turn

L306 24V 80905A42 2-3/4 turn
TRANSISTOR: (SEE NOTE)

Q301, 302 48R869425 P-N-P; type M9425

Q303 48R 869426 P-N-P; type M9426
RESISTOR, fixed: £10%; 1/4 w;
unl. stated

R301 65129225 10K

R302 6K129232 3.9K

R304 6K 129754 33

R306 65128687 6.8K

R307 65129752 270

R308 65128689 2.2K

R309 65114262 12 £5%; 1/2 w

R341 65128599 | 680

NON-REFERENCED ITEMS
26A82076CO01 SHIELD, coil (used with L301,
L303, L304, L.305, L.306)
26A82221H01 SHIELD, coil (used with 1.302)

NOTE:

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

DIAG. | BOARD AND REF.
ISSUE | SUFFIX NO. | SvmBsoL CHANGE LOCATION
A TLN5805A -2 C303 WAS 21D82133G67, RF INPUT
20 uuf
L303 WAS 24V80905A43 PARTS LIST
B TLN8505A -2 VOLTAGE READINGS | PARTIAL
ADDED SCHEMATIC
C TLN8505A -2 C313 WAS 21D82610C44, PARTS LIST
100 uuf
C342 ADDED
CR304 ADDED
D NOTE 2 WAS NOTE 1 PARTIAL
(CHANNEL ELEMENT| SCHEMA TIC
DETAIL)
E TLN8505A-3 C306 WAS 21D82133Gé62, MIDDLE OF
22 uuf BOARD
C311 WAS 21D82133G39,
36 uuf

2

6

PARTS LIST

TLN8559A Multiplier Kit
TLN8505A Multiplier Kit

EPD-20835-A

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
CAPACITOR, fixed: uuf; *5%;
500 v; unl. stated
C301, 302, 307, |21D82428B59 .01 uf ¥20%; 200 v
309
C303 21D83406D11 15; N150 (TLN8505A Only)
or21D82133G77} 18; N150 (TLN8559A Only)
C304 21K864518 1 uuf £10%
C305 21D82610C44 100; N220
C306 21D82133G 77 18; N150
C308 21C82450B08 1,2
C311 21D82133G83 33; N150
C312 21D82133q39 36; N150
C313, 342 21D82187B29 1000 £10%; 100 v
C315 21D82133G72 6; N150
C3lé6 21K830200 0.2 uf
C317 21D82133G76 6.8; N150
C318 21D82450B35 0.2 +10%
C3l9 21D82133G49 16; NPO
C320 21D82428B35 | .01 uf +80-20%
c321 8D82905G22 0.1 uf £10%; 100 v
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)
CR301 48D82139G01 germanium
CR302, 303, 48C82392B03 silicon
305
CR304 48D82533D10 silicon; zener type; 8.8 v
COIL, RF: incl. 76B82572G03
core, tuning
L301 24C80905A41 13-3/4 turn
L302 24A82430H03 13-1/4 turn
1.303 24B83365E01 6-3/4 turn
1.304 24V80905A44 4-3/4 turn
L.305 24B82075C02 4-3/4 turn
L306 24VB80905A42 2-3/4 turn
TRANSISTOR: (SEE NOTE)
Q301, 302 48R 869425 P-N-P; type M9425
Q303 48RB69426 P-N-P; type M9426
RESISTOR, fixed: £10%; 1/4 w
unl, stated
R301 65129225 10K
R302 6K129232 3.9K
R304 6K 129754 33
R306 65128687 6.8K
R307 65129752 270
R308 65129708 1,2K
R309 65114262 12 +5%; 1/2 w
R341 65128599 680
NON-REFERENCED ITEMS
26A82076C01 SHIELD, coil {used with 1.301,
L303, L304, L305, L306)
26A82221H01 SHIELD, coil {used with L302)
NOTE:

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

TLN8398A 8 MC IF & 2nd, Osc. (8.455 mc) split channel
TLN8398AL 8 MC IF & 2nd. Osc. (7.545 mc) split channel
TLNB510A 8 MC IF & 2nd. Osc. (8.455 mc) wide band
TLN8510AL 8 MC IF & 2nd. Osc. (7.545 mc) wide band

EPD-15187-G

TLN8510AL-2

REVISIONS EPD- 14966-K
BOARD AND | REF,
SUFFIX NO. | SYmeoL CHANaE LOCATioN
TLN8510A ADDED WIDE PARTS LIST
CHANNEL BOARD
TLNB398AL ADDED 7,545 MC
TINB8510AL MODELS
TLN8398A REVISED CIRCUIT CENTER OF
TLN8398AL BOARD PLATING. BOARD
TLN8510A CIRCUIT WAS AS
TLNS8510AL SHOWN BELOW
’ cr
. no ——
P ﬁ I @
TLN8398A-~1 1.7, 8 TUNING CORE WAS PARTS LIST
TLN8398AL-1 76B82888D02
TLN8510A-1 19 WAS 24C82073G05
TLN8510AL-1 Llo WAS 24C82073G04
T1 TUNING CORE WAS
76B82888D02
TLN8398A-1 VOLTAGE READ- PARTIAL
TLN8398AL-1 INGS ADDED SCHEMATIC
TLN8510A-1
TILN8510AL-1
TLN8398A-1 7 WAS 24B83377D01 PARTS LIST
TLN8398AL-1 L8 WAS 24B83379D01
TLN8510A-1 L9 WAS 24C82073G13
TLN8510AL-~1 L1o WAS 24C82073C12
T1 WAS 24B83378D02
TILN8398AL-2 Cl9 WAS 21K 859944, PARTS LIST
T LN8510AL-2 300 uuf FOR 7.545
MC IF
Cc20 WAS 21D82133G36,
68 uuf FOR 7.545
MC IF
TLN8398AL-2 L1l ADDED PARTS LIST
‘T LIN8510A1.-2 Li4 ADDED
TLN8398A-1
TLN8510A-1
TLN8398A-1 Li WAS 24D82135G04, PARTS LIST
TLN8398AL-2 2.6 uh
TLN8510A-1

/8

REFERENCE MOTOROLA DESCRIPTION
SYMBOL PART NO.
CAPACITOR, fixed: uuf £5%;
500 v; unl. stated
C4,6,7,8 21D82428B59| .01 uf *20%; 200 v
C5 21D83406D07| 40; NPO
Cc9 21D82133G20| 22; N330
clo 21D82537B07| 43
Cll 21K83959 1 £20%
cl2 21D82133G24| 20; N330
Ccl3 21D82428B18| .02 uf +40-60%; 100 v
Cl4 21K868681 47
Cl15 21D82537B16| 1000; 100 v
Clé 21C82372C01} 0,1 +80-20%; 25 v
Cl7, 18 8C82095G06 0.1 uf £10%; 200 v
Cl19 21K859942 220
c20 21D82133G17f 30; N1500
Cc21 8D83818H08 .022 uf £10%; 100 v
or8D82905G02 | . 022 uf £10%; 50 v
COIL, REF:
L7 24V80905A47| coded GRAY; incl,
76B82888D06 CORE, tuning
1.8 24V80905A55| coded ORG; incl.
76B82888D06 CORE, tuning
L9 24V80905A86| coded BRN, RED; incl.
76B82888D06 CORE, tuning
L10 24V80905A85| coded BLK, RED; incl.
76B82888D06 CORE, tuning
L11 24C82835G04| choke; 1.5 uh
Ll4 24D82135G08| choke; 620 uh
TRANSISTOR: (NOTE)
Q2 48R 869311 P-N-P; type M9311
Q3 48R 869204 P-N-P; type M9204
Q4 48R869003 | P-N-P; type M9003
RESISTOR, fixed: +10%;
1/2 w unl. stated
R3 656428 6.8K
R4, 8 656326 100
R5 65128687 6.8K; 1/4 w
R6 655581 3.3K
R7 65129432 820; 1/4 w
R9, 14 656394 12K
R10 655577 2.7K
R1l 652089 1.8K
R12 655726 15K +5%
R13 656410 33K
R15 656270 220
R16 6K 128904 18K; 1/4 w
R17 65129233 47; 1/4 w
TRANSFORMER:
T1 24V80905A65| coded RED; incl.
76B82888D06 CORE
CRYSTAL UNIT, quartz:
Yl, 2 receiver filter (IF); refer to
following information:
FSA two crystals in one assembly
or FSB one crystal (2 req'd)
or FSC one crystal (2 req'd)
NOTE: when ordering Y1 and/
or Y2, specify the frequency {ies)
required (see below)
Y1 7.99600 mc (TLN8398A)
or 7.99150 mc (TLN8510A)
Y2 8.00725 mc (T LN8398A)
or 8.00950 mc (TLN8510A)
Y3 G09 receiver IF (2nd osc.) 8,455 mc
or Gll1 receiver IF (2nd osc.)} 7.545 mc
NOTE:

Replacement diodes and transistors must be ordered by
Motorola part number only for optimum performance.
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PREVIOUS REVISIONS AND PARTS LIST
SHOWN ON BACK OF THIS DIAGRAM

455 kHz Filter Amplifier Circuit Board Detail
P/O Model TFN6017CS (Split-Channel) IF Filter
Motorola No. PEPD-14793-D

6/6/69-CP
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REVISIONS

PEPD-14793-D

BOARD AND | REF,
SUFFIX NO. | SYMBOL CHANGE LOCATION
TFN6017CS ADDED WIRE COLOR| PARTIAL
CODES SCHEMATIC
TFN6017CS REMOVED REF TO PARTIAL
NOTE 17 SCHEMATIC
TFN6017CS TRANSISTOR BASE CIRCUIT
DETAIL ADDED BOARD
DETAIL

50

REFERENCE
SyYMBoOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

1V80763A41 455 kHz Filter Amplifier Board P1,-302-0
CAPACITOR, fixed: uF
C41 21C82428B06 .01 470-30%; 100 v
Cc42 21C82372C07 .05 +80-20%; 25 v
c78 21C82372C01 0.1; 25 v
TRANSISTOR (SEE NOTE)
Q9 48R869357 P-N-P; type M9357
RESISTOR, fixed: #10%; 1/4 w
R20 65128987 120K
R21 65127804 4. 7K
R22 65127802 1K
R54 65128599 680
NON-REFERENCED ITEM
1V80763A42 CIRCUIT BOARD ASS'Y.
{eyeleted)
NOTE:

Replacement transistors must be ordered by Motorola
part number only for optimum performance.
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PREVIOUS REVISIONS AND PARTS LIST
SHOWN ON BACK OF THIS DIAGRAM

455 kHz IF Circuit Board Detail
Model TLN6733BS-4 (Split-Channel)
Motorola No. EPD-13211-1,
8/11/71-CcP
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REVISIONS

EPD-13211-L

PARTS LIST

TLN6733BS 455 kHz Board {Split Channel)

BOARD AND REF oCAT
. ION
SUFFIX NO. | SYMmBoL CHANGE Loca
TLN6733BS-2 Qlo0 WAS 48R869003, IF AMPL. -1
M9003
TLN6733BS-2 USE IN "MOTRAC"
RECEIVERS ADDED
TLN6733BS-3 C47,52, | WERE 21C82428B33, PARTS LIST
58,61 .01 uf +70-30%; 100 V;
X5V5
C49, 56, | WERE 21D82428B32,
69,72 .01 uf +70-30%; 100 V;
X5U9
TLN6733BS-4 C67 WAS 21D82133G61, ACROSS L12
168 uuf
C60, 63 | WERE 8D82905G11, PARTS LIST
.22 uf; 25 V
C43, 44,| WERE . 01 uf SCHEMATIC
45, 51 DIAGRAM
céev WAS 21D82133G28 PARTS LIST
TLN6733BS-4 C47,49, | WERE 21D82428B59, PARTS LIST
TLN6733BW-3 52, 56, .01 uF, 500 V
58, 61,
69, 72

g3

TLN6733BW 455 kHz Board (Wide Channel) PL-327-C
REFERENCE MOTOROLA DESCRIPTION
SYMBOL PART NO.
CAPACITOR, fixed: pF; 500 v;
unl stated

C43, 44, 45, 21C82372C01} 0,1 uF +80-20%; 25 v

51, 55, 59

C46, 54, 76 8C82095G06 0.1uF £10%; 200 v

C47, 49, 52, 56| 21D82428B58] .0l +80-20%

58, 61, 69, 72

C48, 53 21C82187B23| 820 +x10%

C50, 57 21D82133G23| 27 £10%; NPO

C60,63 8D83813H11 { 0,2 uF x10%; 75 v

or8D83293B14 | 0.22 uF £10%; 50 v

Cc62 21C82372C021{ 0,2 +80-20%; 25 v

Cb4 21K859178 270 +5%; 300 v; split channel

C65 21K840049 800 £5%; 300 v; split channel

or21K859945 390 +5%; wide channel

Cé66 21K847601 1000 #5%; split channel

or21K864736 1300 +5%; wide channel

ce7 21D82133G82 | 80x10%; 500 v; N1500

ceé8 21K859773 2500 5%

C71 21C82187B25| 3300 +£10%
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)

CR2, 3 48C82921G01 | germanium

CR4, 5 48C82139G01 | germanium
COIL, discriminator:

L12 24C82619C05 | 455 kHz; ORG incl. 1K867236
CORE, tuning

L13 24D82135G07 | choke; 2 mH; sleeved

L16 24D82135G08 | choke; 0,62 mH; sleeved
TRANSISTOR: (SEE NOTE})

Qlo 48R869003 P-N-P type M3003
wide channel only)

or48R869443 P-N-P; type M9443
(split channel only)

Ql11, 13 48R869199 N-P-N; type M9199

Ql12 48R869003 P-N-P; type M9003

Q14 48R869204 P-N-P; type M9204
RESISTOR, fixed: #10%; 1/2 w;
unl stated

R23 6R6117 5.6K

R24 6R6269 820

R25 6R6432 270

R26, 43, 46 6R6090 470

R27, 36, 45 6R6229 1K

R28, 38, 44 6R5591 18K

R29, 39 6R6394 12K

R30, 32, 40,42 6R6038 1.5K

R31, 41 : 6R6373 150

R33, 47 6R6270 220

R34 6R 6080 4, 7K

R35 6R5659 3.9K

R37 6R6040 680

R48 6R6291 or 560; split channel

6R6229 1K; wide channel

R49 6R6398 150K

[R50, 51 6R5556 or 10K %5%; split channel

6R3924 4,7K +5%; wide channel

R53 6R6398 or 150K; split channel

6R6074 68K; wide channel
TRANSFORMER, discriminator:
T5 24C82619C06 | GRN; incl, 1K867236 CORE,
or tuning; split channel
24C82619C07 | VIO; incl, 1K867236 CORE,
tuning; wide channel
NON-REFERENCED ITEMS
1V80744A80 455 kHz Printed Circuit Board
26B82679C01 | SHIELD, coil: used on L12 & T5
NOTE:

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




FOR MODEL TLN8507A SUFFIX -4
OR LATER, REFER TO CIRCUIT

BOARD DETAIL PEPD-17469,
("PL" ONLY)
RCVR MUTING FILTERED A+ T0 T0 70 Q307 T0
FROM TRANSMITTER TO "PL Q307 Q308 COLLECTOR Q307-0308
SWITCHING BOARD DECODER BASE  BASE (1302)
¥
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L 4 =
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AUDIT%) ngnIF;UT \ {TLN8S07A| 3 |AUDIO B SQUELCH BOARD R328 ] 3300 R333 | \ GRN-WHT RECEIVER MUTE
SQUELCH DECK %%%gsgh" 3.3k 8.6K » Fsmwwu:;:zm;moik
BOARD R327 +{C331 $R329- $R3I0  $RIM c334
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PREVIOUS REVISIONS AND PARTS LIST
SHOWN ON BACK OF THIS DIAGRAM

Model TLLN8507A Audio and Squelch
Circuit Board Detail

Motorola No. EPD-15543-H
6/6/69-CP
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REVISIONS

EPD-15543-H

BOARD AND | REF.
SUFFIX NO. | SYMBOL CHANGE LOCATION
TLN8507A-1 C327 WAS 8D82905G03, UPPER
.047 uf £10%; 50 V MIDDLE OF
BOARD
C328 WAS 8D82905G05, RIGHT SIDE
0.15 uf 10%; 50 V OF BOARD
Q305 WAS 48K869418,
TYPE M9418
Q306 WAS 48R869325,
TYPE M9325
TLN8507 A2 R318 WAS 65129981, 3.3K | R304
COLLECTOR
R342 ADDED 10K Q305
COLLECTOR
TLN8507A-3 R334 REMOVED 65129225, | Q311 BASE
10K CIRCUIT WAS
AS SHOWN BELOW
TLN8507A-4 PRINTED CIRCUIT REFER TO
BOARD REVISED, PEPD-17469-0|
C328 WAS 8D82905G11, Q306 BASE

. 022 uf

&4

REFERENCE
SYMBOL.

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TILN8507A Audio

and Squelch Bo

ard EPD-15474-E

CAPACITOR, fixed:

Cc322 8D82905G05 0.15 uF %10%; 50 v

C323, 330, 335| 8D82905G11 .022 uF *10%; 50 v

C324 23K865137 4.7 uF #20%; 25 v

C325, 326, 331,| 23K865136 15 uF #20%; 25 v

332, 334, 336

C327 8D82905G16 .033 uF £10%; 100 v

Cc328 8D82905G07 0.1 uF #10%; 50 v

C329 8D82905G01 .01 uF £10%; 50 v

C333 8D82905G25 .0033 uF £10%; 100 v

C338 23D82601A25 100 uF +150-10%; 20 v
COIL, audio: choke:

1307 25B82878A03 90 mH

1308 25B82738C01 70 mH
TRANSISTOR: (SEE NOTE)

Q304, 311 48R869326 P-N-P; type M9326

Q305, 306 48R869357 N-P-N; type M9357

Q309, 310 48R869130 P-N-P; type M9130
RESISTOR, fixed: £10%; 1/4 w:
unl. stated

R311, 318 65129804 2.2K 5%

R312, 314 65128688 2.7K

R313 65129145 82K

R315 65127804 4.7K

R319, 321, 328 65129981 3.3K 5%

R320 65129237 6.8K 5%

R322 65129617 120

R323 65129473 330K +5%

R324 65131641 22

R325 656291 560; 1/2 w

R326 17C 82350A05 0.16; 1w

R327 65128903 39K

R329 65128599 680

R330 65129269 1.8K

R331, 342 65129225 10K

R332 65129232 3.9K

R333, 335 65129433 5.6K

R336 65129753 100
THERMISTOR :

RT301 6C82769A01 10 @ 25°C

RT302 6B 858402 IK @ 25°C
VARISTOR:

RV301 6B 858401 17.2K +10%; 8.8 v
TRANSFORMER, AF:

T301 25C82058H01 pri: pins 1 & 3 with center tap
at pin 4 total res. 670 ohms
sec: pins 4 & 6 with center tap
at pin 5; total res. 13 ohms

NOTE:

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



FOR MODEL TLN8507A SUFFIX -3

OR EARLIER, REFER TO CIRCUIT
BOARD DETAIL EPD-15543,

EPD-17480-0
("PL" ONLY)
FILTERED FILTERED
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PREVIOUS REVISIONS AND PARTS LIST
SHOWN ON BACK OF THIS DIAGRAM

Model TLN8507A Audio and Squelch
Circuit Board Detail

Motorola No. PEPD-17469-E
8/28/70-CP
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REVISIONS PEPD-17469-E
BOARD AND REF,
SUFFIX NO. | SYMBOL CHANGE LOCATION
TLNB8507A-4 C322 WAS 8D82905G05 PARTS LIST
C327 WAS 8D82905G16,
.033 uF +10%; 100 V
Cc328, WERE 8D82905G11
330, 335
C343, ADDED
344
Q305, WERE 48R869357
306 M9357
TLN8507A-5 Q305, WERE 48R869357, DRIVER
306 TYPE M9357
TLN8507A-6 Q309 WERE 48R869130, LIMITER
Q310 TYPE M9130 DETECTOR

§6

PARTS LIST

TLN8507A Audio

and Squelch Board

EPD-20832-B

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION

CAPACITOR, fixed:

C322 8D83293B18 | 0.15 uf %10%; 50 v

C323 8D82905G07 | 0.1 uf *10%; 50 v

C324 23K865137 4,7 uf #20%; 25 v

C325, 326, 331, | 23K865136 15 uf £20%; 25 v

332, 334, 336

Cc327 8D82905G08 | .033 uf *10%; 50 v

C328, 330, 335 8D83293B02 . 022 uf £10%; 50 v

C329 8D82905G01 | .01 uf +10%; 50 v

C333 8D82905G25 | .0033 uf £10%; 100 v

C338 23D82601A25 | 100 uf +150-10%; 20 v

C343, 344 8D82905G04 | .068 uf x10%; 50 v
COIL, audio: choke

L.307 25B82878A03 | 90 mh

L.308 25B82738C01 | 70 mh
TRANSISTOR: (SEE NOTE)

Q304, 311 48R869326 P-N-P; type M9326

Q305, 306 48R 869570 N-P-N; type M9570

Q309, 310 48R869668 P-N-P; type M9668
RESISTOR, fixed: *10%; 1/4 w
unl. stated

R311, 318 65129804 2.2K 5%

R312, 314 65128688 2.7K

R313 65129145 82K

R315 65127804 4.7K

R319, 321, 328 65129981 3.3K 5%

R320 65129237 6.8K +5%

R322 65129617 120

R323 65129473 330K 5%

R324 65131641 22

R325 656291 560; 1/2 w

R326 17C82350A05}0.16; 1 w

R327 65128903 39K

R329 65128599 680

R330 65129269 1.8K

R331, 342 65129225 10K

R332 65129232 3.9K

R333, 335 65129433 5.6K

R336 65129753 100
THERMISTOR:

RT301 6C82769A01 10 @ 25°C

RT302 6B858402 1K @ 25°C
VARISTOR:

RV301 6B858401 17,2K #10%; 8.8 v
TRANSFORMER, AF:

T301 25C82058HO01 | pri: pins 1 & 3 with center tap
at pin 4 total res 670 ohms
sec: pins 4 & 6 with center tap
at pin 5; total res 13 ohms

NOTE:

Replacement transistors must be ordered by Motorola
part number only for optimum performance.
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2<—¢ —Lceo4 J_caos
- [oozur _’Enur
-RED _ —
YEL . F2 = =
Q{2 Qi3 vEL
1ST AUDIO AMPL, 2ND AUDIO AMPL. 4 —~ = '2 TONE INPUT
— FROM TB20(-8
M e
20 o389, M9389 $Rias =
- GRN ci89 r2v) R C'9 CRHO  CRIn (36v) Rz 9% B
MIKE = s N % e e 2 { B33 BN QT MER
A METERING .22UF 470K —
Y ookeT I Rize -0820F (¢ 1.43v) 0220F | __.‘C
YEL-BLK 1 90
c95
F r‘*' —— 325 It
820 X
£00 01070 OL-EEPD-15385-C Cl88  lrizs SRz sRi32 RI33 cro2 “068UF Ruas
I5UF 1K 1.8K 8.2K 270 15UF 2470k
WHT-RED WHT-BRN YEL GRAY-WHT = = p = = = = = =
Ci9 SRI34
$ (SEE
22UF J NO;)E
METER 2 METER 1 “pL" 0SC. RETURN - -
PL" TONE INPUT S(TO [l oo FOR MODELS TLD6862A-3 AND TLD6862B-1
- RED- L133
CONSTANT ,ﬂ,‘-‘_’_m OR LATER, REFER TO CIRCUIT BOARD DE-
SOURZE -
& cr200 TAIL PEPD-20360. PREVIOUS REVISIONS AND PARTS LIST
T e SHOWN ON BACK OF THIS DIAGRAM
CR109 - -
s :wa EPD-20361-0 Models TLD6862A and TLD6862B

= Exciter Circuit Board Detail
Motorola No. EPD-15544-H
6/6/69-CP
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REVISIONS REFERENCE | MOTOROLA DESCRIPTION REFERENCE MOTOROLA DESCRIPTION
SYMBOL PART NO. SYMBOL PART NO.
DIAG. BOARD AND REF. CHANGE LOCATION
ISSUE SUFFIX NO. SYMBOL
A TLD6862A R146 ADDED 6S124B55, PARTS LIST
2.7 OHMS PARTS I_IST R114 65129753 100
B TLD6862A-1 C120, WERE 21D82428B25, | Q101 15T R115, 135 65128688 2.7K
121, 122 | .002 uf AMPL, CIR- TLD6862A Exciter Board (150.8-174 MC) R116 65128687 6.8K
= gfg;f TLD6862B Exciter Board (150, 8-174 MC) EPD-15588:-D R118 65127806 27K
134 : TRIPLER CAPACITOR, fixed: uuf +5%; R119, 128,134 65129620 560
INPUT CIR- 500 v; unl. stated R131 68129262 ;.sx
C I 503 v R132 6512868 2K
o ?!1':214 M Cl;ll‘}llillgz'lzl;?’, sipeaazEnes -002 uf +20% R134 65129863 390 (TLD6862A)
7103 WAS 24C82835G01, 0103 128, 129, 132, or 65129752 270 (TLD6862B)
2.6 uh TRIPLER 133, 140, 143, R136 65129432 820
INPUT CIR- 153, 801, 803, R137, 140 65129667 22K 5%
1 N CUIL 804, 806 R138 65129668 10K
R S e Tron Cl15, 117 21D82187B18 | 1500 +10%; 100 v R139 65129526 33K
T105 WAS 24C82835G01, BELOW Cll16 21D82450B08 | 1.2 R142 18D82238D15 | var; 10K
2.6 uh 1101 C119, 120, 121} 21C82372C04 .05 uf +80-20%; 25 v R143, 145 65129148 470K
106 WAS 24C82835G13, Q105 EMIT - 122, 126, 130, R144 6K 129226 100K
0.82 uh TER 134 R146 6S124B55 2.7 5%
TI131 WAS 25D82113H03 PARTS LIST Ciz3 21D82428B54 | 330; 200 v TRANSFORMER : )
c TLD6862A-2 C141 WAS 21C82372C04, Q104 EMIT- Cl24 21D82428B59 | .01 uf £20%; 200 v T101 24V80903A20 | coded BRN-BRN; incl.
.05 uf TER 76B82611C02 CORE, tuning
cl27 21D82450B11 3 ;
C4l1 ADDED 10 uuf Q105 COL- C131, 148 21D82133G02 12: NPO T102 24V80903A21 coded GRAY-ORG; incl.
LECTOR , ; ;
C135 21K849335 30; N150 76B82611C02 CORE, tuning
D TL.D6862B ADDED C136, 149 21D82450B13 | 1.5 T103 24V80905A32 | coded BRN-BLU; incl.
E TLD6862A-2 C807 NEGATIVE END WAS Q105 FIRST C137’ 21D82610C02 43; N220 76K858875 CORE, tuning
TLD6862B CONNECTED TO Q105] DOUBLER T104 24V80905A34 | coded BRN-YEL; incl.
F TLD6862A-2 CRI09 |CATHODE WAS TOP RIGHT C138, 145 21D82610C44 | 100; N220 76K858875 CORE, tunin
GROUNDED OF CIR- C139 21K 859944 300 ’ g
CUIT BD, Cl41 21D82187B20 1000 £10%: 100 v
TLD6862A-2 CI0l0 |ADDED PARTS LIST Cc142 21K864518 1 +10%
H 232@2;?-3 EXTENSIVE CIRCUIT |REFER TO Cla4 21K855809 33; N150 NoTE:
1207,
T1D68628B-1 é};%l\éi(;NENT PEPD-20360-O gi:? ;igg;g;ggéz 391 \21;'%,;81\(1)2—22%%, 25 v Replacement diodes and transistors n.xust be ordered
. C150 21K864735 12; N220 by Motorola part number only for optimum performance.
cis51 21D82610C07 | 51; N150
Ccl52 21D82450B06 0.75 £10%
c187 8D83293B01 0.1 uf £10%; 50 v
C188, 192 23K865136 15 uf £20%; 25 v
C189 8D82905G45 0.82 uf £10%; 50 v
C190 21D82187B17 820 +10%
C191 23D83214C07 22 uf £20%; 15 v
C193 8D83293B02 0.22 uf £10%; 50 v
Cl194 21K848158 390 £10%; 300 v
C195 8D83293B13 .068 uf £10%; 50 v
C4l11 21D82133G01 10; NPO
C802, 805, 807,| 23K865137 4.7 uf £20%; 25 v
810, 811
Cclo010 21D82204B06 100 uuf *10%; 500 v; N1500
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)
CR101, 102 48C82190H02 silicon; varactor
CR103, 104, 48C82139G01 germanium
105
CR109 48D82533D10 zener
CR110, 111 48C82392B03 silicon
COIL, RF: choke, unl. stated
Liol 24C80905A33 coded BLK-VIO; incl.
76B82611C02 CORE, tuning
1oz 24D82723H06 6.2 uh
1103, 104, 105, 24C83961B01 choke; coded BRN
106
1,131 25C82867C03 6 h
L133 24K 847940 0.62 mh
TRANSISTOR: (SEE NOTE)
Q101 48R869164 N-P-N; type M9164
Q102, 104 48R869144 N-P-N; type M9144
Q103 48R869390 N-P-N; type M9390
Q105 48R 869391 N-P-N; type M9391
Ql12, 113 48R 869389 N-P-N; type M9389
RESISTOR, fixed: 10%; 1/4 w
unl. stated
R101, 102 65129862 150
R103 65129754 33
R104, 105, 141 | 65129229 180K
R106 65127800 220
R107, 109, 129 | 65127802 1K
R108 65127804 4.7K
R110 65128689 2.2K
R111 65128902 47K
R112 65129235 1.2K
gs R113, 117, 133 | 65129752 270




A- KEYED 9.5V "PRIVATE-LINE"

METER 3 POWER OUTPUT
WHT-ORG WHT GRN GRAY-ORG RED-BLU EL ' RAN S M I I TE R
ci36
MODULAT Q10f Qi02 Q{03 It Qi04 Q105
. TRANSMITTER CHANNEL ELEMENT OR 1ST AMPL. 2ND AMPL. TRIPLER 05 3RD AMPL. .
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g ! YELBLK 0 oozur = p—if : } oy 30 qaz__Bus ooy (Lo Toa (093 2 WHT pioz
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'
— _— ‘
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ELEMENT FrE2 e R4 Rios o cus ciza | cizs 82K 12K 36.2UM T~ 6 270 150 327K Se.8K 3270 Tooaur 47K =00 $8%49 | o1 RI20  $CRIOS
Ee mee i e gt [ I e o B L i B .. °e
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:E)ozur I e lrios cies eis ci3e
D-YEL = = CosuE 47K O5UF o3 JooeuF Lioa =<.00IUF
FREQ 3 2000 ~VY
e rias 0 v
| M 1y Py s
L-BLU Fa A ] YELBRN 27F3 B0 oopuF l 2RISE ‘
< oo jeize |cize ci29 c130 i34 p 33 f
l + = = == C143 LiO6
2 <]J— L csot tlcso2 0suF JosufF Josur L002UF 05 UF 05 UF ceor o153
- LO02UF | 4.TUF A N cioe -002UF ) (=
= = = = = _ =L WHT-RED ’_‘_| «002uF
= = WHT-BRN 0.4UF = 4.7UF WHT-0RG L
—h
FREQ 4 147 €806 LS = METER 2 METER 3
L-BRN F3 1< ' vy it TO J0i-2 TO HOI-3
. YEL-BLU 002UF
3 s F4 -
S 1.28
2<——¢ L ceoa tl_csos
- [o02uF qur
Q42 Qi3
L-RED YEL
RE F2 1ST AUDIO AMPL. 2ND AUDIO AMPL. 4 S+ IonE neuT
o M T -
M9389 " X om Tezo-e
22 R ci89 (67v) . 9389, ..., IRas =
e _GRN_ N M (2v) 1_fus €193 cRuo  Chuy (36v) - wias 9% 8Ly
e 1t Pt FROM TIME OUT TIMER
VIA METERING I o082 U 820 o
SOCKET ; RI28 UF ( 1.93v) 0.22UF 470K Y- 2 Q253 COLLECTOR
560 Ci90 198 =
oo ] 1w 1 W s i
188 SRizs  $Ri3  $Ri32 R(33 ci92 «068UF [ py45
L-BLK 15UF K 1.8K 8.2K 270 15UF j’a?OK
Fi = = 4 = = = = = =
) ci91 $Ri34 - -
> (SEE
20F 1 Rote
OL-DEPD-20363-A = = ¥
WHT-RED RED WHT-BRN BLU B
FROM
CONSTANT RED-BLL 33
. v %%%:%%T 0.62MH
METER 2 A+/A- METER { TIME-OUT-TIMER o CR200
[
cR109 Y lcm FOR MODELS TLD6862A-2 AND T1LD6862B
OAUF
S OR EARLIER, REFER TO PRINTED CIRCUIT
BOARD DETAIIL EPD-15544.

PREVIOUS REVISIONS AND PARTS LIST
SHOWN ON BACK OF THIS DIAGRAM

EPD-20359-0

Models TLD6862A-3 and TLD6862B-2
Exciter Circuit Board Detail
Motorola No, PEPD-20360-C
8/28/70-CP
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REVISIONS

PEPD-20360-C

BOARD AND REF,
SUFFIX NO. |symsoL CHANGE LOCATION
TLD6862B-2 Q105 WAS 48R869391,

TYPE M9391

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

90

PARTS LIST

T1LD6862A Exciter Board (150.8-174 MC)

T1LD6862B Exciter Board (150.8-174 MC)

EPD-20358-4A

Cl1i,112,113,| 21D82428B25
114,118,129,
133, 140, 143,
153,801, 803,
804, 806
C115,117 21D82187B18
Cl16 21D82450B08
C119,120,121,| 21C82372C04
122,125,126,
130,134
C123 21D82428B54
Cl24 21D82428B59
cla7 21D82450B11
C128,138,145 | 21D82610C44
C131 21D82404B03
c1i32 21K863147
C135 21K 849335
C136,149 21D82450B13
C137 21D82610C02
Cc139,1010 21D82187B20
C142 21C82450B28
Cl44 21K 855809
C147,1009 21C82372C01
C148 21K828686
C150 21K864735
C151 21D82610C07
C152 21D82450B22
C187 8D83293B01
C188,192 23K865136
Cc189 8D82905G45
C190, 1012 21D82187B17
Ccl91 23D83214C07
Ccl193 8D83293B02
C194 21K 848158
C195 8D83293B13
C411 21D82133G22
C802, 805,807, 23K865137
810,811
CR101, 102 48C82190H02
CR103, 104, 48C82139G01
105
CR109 48D82533D10
CRI110, 111 48C82392B03
Liol 24C80905A33
102 24D82723H06
1.103, 104, 105,] 24C83961B01
106
131 25C 82498H02
1132 24D82723HO1
L1133 24K 847940
Q101 48R 869164
Q102,104 48R869144
Q103 48R869390
Q105 48R869391
or48R869613
Q112,113 48R869389
R101,102 65129862
R103,152,155] 65129754
R104,105,141] 65129229
R106 65127800
R107,109,129| 65127802
R108 65127804
R110 65128689
R111 65129145
R1l12 65129235
R113,117,133| 6S129752
R114 65129753
R115,135 65128688
R116 65128687
R118 65127806

CAPACITOR, fixed: uuf +5%;
500 v; unl stated
.002 uf x20%

1500 +10%; 100 v
1.2
.05 uf +80-20%; 25 v

330; 200 v

.01 uf £20%; 200 v
3

100; N220

6; NPO

150 +10%

20; N150

1.5

43; N220

1000 £10%; 100 v
1+10%

33; N150

0.1 uf +80-20%; 25 v
10; N150

12; N220

51; N150

0.75 £10%

0.1 uf £10%; 50 v
15 uf £20%; 25 v
0.82 uf £10%; 50 v
820 +£10%

22 uf +20%; 15 v
0.22 uf £10%; 50 v
390 £10%; 300 v
.068 uf £10%; 50 v
8; NPO

4,7 uf £20%; 25 v

SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)

silicon; varactor
germanium

zener
silicon

COIL, RF: choke, unl stated
coded BLK-VIO; incl
76B82611C02 CORE, tuning
6.2 uh

choke; coded BRN

6h
1.2 uh
0.62 mh

TRANSISTOR: (SEE NOTE)
N-P-N; type M9164

N; type M9144

~-N; type M9390

N; type M9391 (TLD6862A)
N; type M9613 (TLD6862B)
N; type M9389

ESISTOR, fixed: £10%; 1/4 w
unl stated

150

33

180K

220

1K

4.7K

2.2K

82K

1.2K

270

100

2.7K

6.8K

27K

P-
P

P-
P-
P-

N-
N-
N-
N-
N-
R

REFERENCE MOT
SymMBOL F'(A)AROTRzl(-)é DESCRIPTION
R119 65131641 22
R128,134 65129620 560
R131 65129269 1.8K
R132 65128686 8.2K
R134 65129863 390 (TLD6862A)
or65129752 270 (TLD6862B)
R136 65129432 820
R137, 140 65129667 22K £5%
R138 65129668 10K
R139 65129526 33K
R 142 18D82238D15 var; 10K
R 143, 145 65129148 470K
R 144 6K 129226 100K
R146 65124B55 2.7 5%
R154,156 65131377 15
R158 6K 129755 10
TRANSFORMER:
T101 24V80903A20 coded BRN-BRN; incl
76B82611C02 CORE, tuning
T102 24V80903A21 coded GRAY-ORG; incl
76B82611C02 CORE, tuning
T103 24V 80905A32 coded BRN-BLU; incl
76K 858875 CORE, tuning
T 104 24V 80905A34 coded BRN-YEL; incl
76K858875 CORE, tuning
NOTE:

Replacement diodes and transistors must be ordered
by Motorola part number only for optimum performance.
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RED-WHT L207 CR22
0.62MH i
13.6V

KEYED CONSTANT
CURRENT SOURCE
Q209
Re2¢  M9334 pep gy

5 TO EXCITER
NOTE 13y 8.1V
NOTES: 3

7. RESISTOR MAY BE OMITTED AT FACTORY. 12.3v
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bl
bt 2 |
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RED S +9.5V FROM RCVR 40 0.2UF -:12\;: o 13.5v w CR223
ra. MeTer J101-7 UNREG. A+ sa0s 22 '——4' Hvee | A4 o R248 v 13.0V
BLU-BRN L TONE INPUT REED NUTE L2058 180 po.6v
TO Q218 BASE (FINAL LIM.) Taus 12 14 I (20'/)
GRN-WHT RED-ORG| RED-YEL
RECEIVER MUTE RED-ORG a KEYED REGULATED £e25 3raso rers
iy 4 RmeD-ORG A+ T0 T-0-T I 4.7UF
TO Q212 BASE
YEL-BLY { KEYED A-  GRAY-RED GRAY-RED KEYED A~
RED-BLK
- DRIVER SHORT
2ND P-T-T A+ + cons Re RED-oRG REFERENCE oriver 7] LIMITER  FINAL LIMITER CIRCUIT
BLU-GRN R220 | c217 1l C24 R223s  R225¢ 2ND P-T-T 3RO ATT RCVR gums LIMITER R278  CONTROL CONTROL FINAL LIMITER R247 DETECTOR $R276
TO Q215 BASE 390 Tgoo  TisuF sag 220 soQetl,  mev '&99212 R227 "?9 3'30 3215, 2 JJate Qetr &92;1984 390 2220 “
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i R229 *j:czm ) 3 g%g
— 5.6K  T320F
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INOTE 8
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MUTING NOTE 8 TES
39 RED +] c223 RED BLU-WHT
‘f 47UF
A+ A— P.A. METER
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N

PREVIOUS REVISIONS AND PARTS LIST
SHOWN ON BACK OF THIS DIAGRAM

Model TILN8481A and TLLN8481B Transmitter
Switching Circuit Board Detail

Motorola No. EPD-15545-M

4/5/73-CP

91




PARTS LIST

TLN8481A Transmitter Switching Board

TLN8481B Transmitter Switching Board

EPD-15589-F

TLN8481B-2

REVISIONS
EPD-15545-M

BOARD AND | REF,

SUFFIX NO, | sYMBoL CHANGE LOCATION
TLN8481A-1 1L.207 ADDED 0. 62 mh BELOW Q210
TLN848TA-Z R235 WAS 6S5583, 47, 1 W |[CENTER OF

CKT BD
TLN8481A-3 cez2s ADDED 4.7 uf Q219 COLLEC-
[ TOR
TLN8481B ADDED
[TLN8481A-3 CR223 VAS DIODE, PARTS LIST
TI.N8481B 148D82533D08
CR224 WAS DIODE,
148D82256C35
[TLLN8481B-1 Q216, ERE 48R869401 DRIVER
Q217 [TYPE M9401 LIMITER
CONTROL
FINAL LIMIT-|
ER CONTROL
T L.N8481A-3 Q213 AS Q206 RCVR MUTE
AREA
TLIN8481A-3 R221 WAS 6R131377, 15 2209 EMITTER]
TILN8481B-1 R245 WAS 6548027, 18 Q217EMITTER
TLN8481B -2 R245 WAS 17C82036G27, Q217 EMITTER
18 +5%; 2 w
CIRCUIT WAS AS Q220
SHOWN BELOW

CR223 | WAS 48D82256C530

PARTS LIST

T

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
CAPACITOR, fixed:
cz17 21K847070 800 uuf *10%; 600 v
C218 23D83214C02 15 uf ¥20%; 25 v
c219 21D82428B36 . 002 uf £10%; 200 v
Cc220 23D83214C07 22 uf ¥20%; 15 v
Cc225 23K865137 4,7 uf £20%; 25 v
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)
CR219, 220, 48C82392B03 silicon
221
CR222 48D82256C35 zener type; 5.1 v
CR223 48D83461E31 zener type; 13 v
CR224 48C82466H13 silicon
COIL, RF:
L207 24V80900A61 0.62 mh; sleeved
TRANSISTOR: (SEE NOTE)
Q209, 210 48R869334 P-N-P; type M93 34
Q211 48R869174 N-P-N; type M9174
Q213 48R869350 N-P-N; type M9350
Q216, 217 48R869401 P-N-P; type M9401
or48R869549 P-N-P; type M9549
Q219, 220 48R869170 N-P-N; type M9170
RESISTOR, fixed: *10%; 1/4 w
unl. stated
R219 65129235 1,2K
R220 65129863 390
R221 65131650 18 (TLN8481A)
or6S131377 15 (TLN8481B)
R222, 228, 275 | 65127802 1K
R223 65488053 220; 2 w
R224, 277 65128689 2.2K
R226 65129862 150
R227,229 65129433 5.6K
R230 65129753 100
R233, 242 65124B55 2.7 #5%
R234, 249 656326 100; 1/2 w
R235 17C82036G04 27 #5%; 2 w
R236, 240 6S5124B67 8.2 #5%
R237 17K837834 3.9 #5%; 1/2 w
R241 17K847359 2 £2%; 1w
R243 652039 68; 1/2 w
R245 17C82036G27 18 £5%; 2 w (TLN8481A)
orl7C82036G33 22 £5%; 2 w (TLN8481B)
R247 655554 390; 1/2 w
R248 655660 180; 1/2 w
R250 65129755 10
R276 65488222 82; 2w
NOTE:

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






REVISIONS

PEPD-19185-B

BOARD AND REF,
SUFFIX NO. | SYMBOL CHANGE LOCATION
R152 REMOVED FROM Q1i09, QIl1
BETWEEN COL
LECTORS OF Q109
AND Q111 FOR
150.8-174 MC
RI153 ADDED BETWEEN

BASE OF Q109 AND
Qll1 FOR
150.8-174 MC

PARTS LIST

1V80773A06 Power Amplifier Circuit Board (p/o TLD6801A)
1Vv80772A74 Power Amplifier Circuit Board {(p/o TLD6802A)

EPD-19410-A

T

REFERENCE MOTOROLA DESCRIPTION
SYMBOL PART NO.
CAPACITOR, fixed: uuf; 500 v
unl stated
Cl176, 177, 178,121K840849 20 +£5%; NPO (150.8-174 mc)
1004, 1005, or21D82610C72| 18 £5%; NPO (136-150.8 mc)
1006
C180, 182, 184 |21K848525 16 £5%; NPO
Ccl18l1 21D82880E19 500 £10%; 500 v
c1lo001, 1002, 21K840848 6 +0.5 uuf; NPO (150, 8-174 mc)
1003 lor21K 840846 15 #5%; NPO (136-150.8 mc)
Cl1007 21C82372C05 0.2 uf +80-20%; 25 v
COIL, RF:
L119 24V80900A86 choke; 1,02 uh; sleeved
L120, 121, 122 [|24B83656E01 final base; 1 turn; (150,8-174 mqg
lor24B83656E03] final base; 2 turns; (136-150. 8 mc)
L123, 125, 127 {24B83656E02 collector coils; 2 turns
L129, 130 24C82000E25 choke; coded BLU dot
L1131 24C82000E26 choke; 6 turns; coded ORG dot
TRANSISTOR, N-P-N; (NOTE)
Q109, 110, 111 |48R869316 type M9316
RESISTOR, fixed: +10%; 1/2 w
unl stated
R127 65124B67 8.2 £5%; 1/4 w
R147, 148 655621 10

NON-REFERENCED ITEM

14A83211B01

INSULATOR, transistor: used
with Q109, Ql10, Q111

P/O TLD6801A Power Amplifier Chassis (136-150.8 MHz)
P/O TLD6802A Power Amplifier Chassis (150.8-174 MHz)

EPD-21127-A

RESISTOR, fixed:

R152 655621 10 £10%; 1/2 w (TLD6801A)
R153 655621 10 £10%; 1/2 w (TLD6802A)
NOTE:

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




RECEIVER
Uri F2 Fg 1

24 25 29 3

@? @1 @, @J)NOTE 4 TRANSMITTER-
R | cr|cR NOTE 4
FI 10 ol WHT-BLK CRe0t20qeRipos  creos i 30+
F | whr-rED C"ZOG
2 o o— g@ 26F2
F3 2 & | whr-can CFLW L@ 27?3
Fa 134 : WHT-BLY CRZOG 8“4

NOTES:

2. PIN NUMBERS ARE FOR REFERENCE ONLY. PINS ARE
PART OF CIRCUIT BOARD.

4. NUMBERS IN ITALICS (R4, R2, ETC) INDICATE JUMPERING
POINTS. REFER TO INSTRUCTION MANUAL TEXT FOR
JUMPERING INFORMATION.

WHT-BLK
F{
WHT-RED «F2 FROM
CONTROL
WHT—GRN F3 [ eap
WHT-BLU

__...___..J‘

HANNEL ELEMENTS

TIME -OUT" TIMER
(OPTIONAL)

SRED: FROM CONSTANT
.'-—"-»—b CURRENT SOURCE

VA EXCITER
eaa s o )
rrov  KEYED
RECEIVER A4
OL-CEPD-15201-A a 4
7 N w w
| g @
i s 3 AL
WHT 2 & 8LU
v
TO TO T0
MULTIPLIER g,_/FZ Fi RECEIVER EXCITER
RF OUT TO RECEIVER ALERT MODULATOR
MULT BOARD TONE
YEL-BLU
F4
+9.5V FROM AUDIO BOARD #+—ORW-WHT | | YEL-BRN pa o
BRN-WHT
¢ TO TRANSMITTER o« BRN-WHT | YEL-RED F2 TRANSMITTER
YEL-BLK

~ Fi

PREVIOUS REVISIONS AND PARTS LIST
SHOWN ON BACK OF THIS DIAGRAM

Models TLN8466A and TLN8466B
Four-Frequency Circuit Board Detail
Motorola No, EPD-15203-B
8/28/70-CP
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REVISIONS EPD-15203-B

REF,

REFERENCE MOTOROLA DESCRIPTION

SYMBOL PART NO.

PARTS LIST

TLN8466A 4-Frequency Switching Kit
TLN8466B 4-Frequency Switching Kit EPD-16159-B

BOARD AND
SUFFIX NO. | sYmBoL CHANGE LOCATION
TLN8466B ADDED
CR200 WERE 48C82392B03 PARTS LIST
THRU
208
TLN8466B-1

96

CAPACITOR, fixed:

C337, 342 21D82428B28 .002 uf £10%; 200 v

SEMICONDUC TOR DEVICE,
diode: (SEE NOTE)

CR200thru208| 48D82466H12 silicon {(SR1151)

NOTE:

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




64 VOLT CONVERTER

BLK-YEL | Re02 I ‘*0201 RED
TZE)ll 0 cres EMMZS soal  Tlceos 35209 [ 7202
e —d <
¢ R204 j,z,gﬁ 220K Teur
o I >} 1 ITi RED-WHT
BLK-WHT 10 CR21t s CR213
CR243 Rzo7 '
. o 3470 2r219 g
382k 1 ce09
Q202 3$he20
. BLK R205 @ M9423 Cﬂ.g‘ZO‘ K ]8.002UF
VEC 0 =
ca00-t AL 2r200 REOYEL
350UF [~ <  <6.8K
350UF 12 VOLT CONVERTER
c205
| el 5?9249337
R210 0204
OL DEPD- 15398 -8 BRN-YEL 10 M9437
R220
e BRN-GRN 8Ly
| ° FCR Lratq R214 + hd
SCR201 CR220 sanoidezes $40 30K 20
CR219 b 3 < ' 4oourm.u r
Rel9
A—— R215 +c244
39K 10OUF
BRN-GRN
coneLtcaoaltczodt  Ipagy Q206 e
400UF “woour” 2.2K M9437
NOTE:

NUMBERS ON CIRCUIT BOARD DIAGRAM IDENTIFY
CORRESPONDING NUMBERED WIRES IN TABLE OF

EXTERNAL LEADS.

TABLE OF EXTERNAL LEADS

EYELET COLOR
(SEE DIAGRAM) CODE DESTINATION
1 BLK-WHT T201 (C.T.)
2 RED-YEL T202 AND Q202 COLL,
3 RED Q201 COLLECTOR
4 RED-WHT FUSE BLOCK
5 BLU-WHT CR210 ANODE
6 RED-GRN CR210 CATHODE
7 BLK-YEL T201
8 GRN-YEL Q205, Q206 BASES
9 BRN T201
10 BLU-RED Q201 BASE
11 BRN-WHT T201
12 BRN-GRN T201
13 GRN-WHT Q202 BASE
14 BLK T201
15 GRN-BLK Q203, Q204 BASES
16 BRN-YEL T201
17 YEL Q202 EMITTER
18 GRN Q201 EMITTER

EPD-15399-A

PREVIOUS REVISIONS AND PARTS LIST
SHOWN ON BACK OF THIS DIAGRAM

Model TLN8467A Power Supply
Switching Circuit Board Detail
Motorola No. EPD-15547-E
8/28/70-CP
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REVISIONS

EPD-15547-E

REFERENCE
SyYymMmBoL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN8467A Switching Board

EPD-15592-C

€200, 201
c202, 203,
204, 210, 211
C205, 206

Cc207
C208
C209

CR211
CR212, 213
CR214, 215

R200
R201
R202, 205
R203
R204
R206, 207
R208
R209
R210, 213
R211, 212
R214, 216

23D82304B21
23D83210A08

23D83214C14
or23D82783B31
8K861614
23D82601A17
21K868902

48C82466H13
48C82525G02
48CB82466H12

655690
656409
17C82036G08
65488033
65131594
656090
656407
656291
17C82291B07
65129755
656487

CAPACITOR, fixed:
350 +100-10%; 150 v
100 uf +150-10%; 25 v

47 uf £20%; 15 v

47 uf £20%; 20 v

0.47 uf £10%; 100 v
15 uf +100-10%; 150 v
. 001 uf £20%; 3000 v

SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)

silicon

silicon

silicon

RESISTOR, fixed: =10%; 1/2 w
unl, stated
6,8K; 2 w
2,2K; 1w

560
1 £5%; 3 w
10; 1/4 w
39K

BOARD AND REF.
SUFFIX NO. | sYmBoL CHANGE LOCATION
TLN8467A CR209 REMOVED LOWER
48C82525G10 MIDDLE OF
CIRCUIT WAS AS BOARD
SHOWN BELOW
NOTE 2
201204
———C O
F20z 20A
R A
f208 64
— 0
crzo9 =204
A
b 40 !
MBMITTER cz00-Lt U~ %ﬂzoc
worT 300~ 68K
- Fi
- 26~
.27:3 sAvEL ‘0
.28!4
TIN8467A C205, WERE 23D83214C 14, PARTS LIST
206 15 v
Cc209 WAS ,002
TLN8467A-1 R202, WERE 17C890468 T210 SEC-
205 2.7 1 W ONDARY,
64 V CON-
VERTER
CRZ19, |ADDED
221,
R219,
220,
SCR201
C205, |ADDED ALTERNATE |PARTS LIST
206 PART 23D82314C14
CR219, | PARTS TRANSFERED
220, TO MODEL TLN8504A
R219,
220,
SCR201
CIRCUIT BOARD
PLATING REMOVED
CIRCUIT WAS AS
SHOWN BELOW
4
R209
PA— -
c209 3
e
{ I
1
17 {8
CR2{{
R208 ! b {

TLN8504A Power Supply Hardware Kit

EPD-21228-0

SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)

98

CR219 48C82466H03 | silicon

CR220 48D83696E03 | zener type; 39 v
RESISTOR, fixed:

R219 6R2004 8.2K £10%; 1/4 w

R220 6K127802 1K £10%; 1/4 w
RECTIFIER:

SCR201 48D83875D03 | silicon controlled

NOTE:

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




SCR204
CR219

Q207

Rgzo;,

OL - DEPS - 11864 -0

NOTE:

64 VOLT CONVERTER

c200_Lt €20
3501F] 350uF 3

AR

$R200

l+ c
202 223

c204]

I+

1+

SR201

c = ~
100uF| 100wF| {O0uF] * 2,2k

NUMBERS ON CIRCUIT BOARD DIAGRAM IDENTHIFY
CORRESPONDING NUMBERED WIRES IN TABLE OF

EXTERNAL LEADS,

TABLE OF EXTERNAL LEADS

EYELET COLOR

(SEE DIAGRAM) CODE DESTIN:ATION
1 BLK-WHT T201 (C., T.)
2 RED-RED T202 ANID Q202 COLL.
3 RED Q201 COLLECTOR
4 RED-WHT FUSE BILOCK
5 BLU-WHT CR210 A'NODE
6 RED-GRN CR210 CATHODE
7 BLK-YEL T201
8 GRN-YEL 0205, Q206 BASES
9 BRN T201
10 BLU-RED Q201 BASE
11 BRN-WHT T201
12 BRN-GRN T201
13 GRN-WHT Q202 BA.SE
14 BLK T201
15 GRN-BLK Q203, Q204 BASES
16 BRN-YEL T201
17 YEL Q202 EMITTER
18 GRN Q201 EMITTER

EPS-11758-0

Q201 RED
M9702
T204 BLK-YEL c201
R2003 [ b R209 o7202
cR212 6.8k $ Iy 3;0 ::550
BLK-WHT R203 CR2H SRI050 czor RED-WHT
o R219
CR243 $ 047 sRa2
e 8.2k cR219 3
L
® Q202 SRe20%, c209
¢ [BLk M9702 39v R220 | SCR201 ES
A ' .002uF
YEL_®
RED-YEL
12 VOLT CONVERTER
(WHT
Q204
M9437
BLU
.
R214 *cai0
39k 100uF
+ = BLU-WHT
Ccr215
SRHSHB?OZ‘Z R21s +c2i
q {00uF
BLU-Y
Q206 B
M9437
DEPS -41138 -0
Q209 R220  R231 SCR201 CR219

R219 R230

AEPS-11760-0

PARTS LIST SHOWN ON
BACK OF THIS DIAGRAM

Model TLN5393A Power Supply
Switching Circuit Board Detail
Motorola No. PEPS-11759-0
4/5/73-CP
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN5393A Switching Board PL-2387-0

CAPACITOR, fixed:

C200, 201 23D82304B21 350 +100-10%, 150 V

C202, 203, 23D83210A08 100 uF +150-10%, 25 V

204, 210,211

C205, 206 23D83214C14 47 uF £20%; 15 V

0r23D82783B31| 47 uF +20%; 20 V

Cc207 8K861614 0.47 uF *%10%; 100 V

Cc208 23D82601A17 15 uF +100-10%; 150 V

C209 21K868902 .001 uF +20%; 3000 V
SEMICONDUCTOR DEVICE,
diode (SEE NOTE)

CR211 48C82466H13 silicon

CR212,213 H8D82525Glé SR1050R type

CR214,215 H8C82466HI12 silicon

CR219 48C82466H03 silicon

CR220 48D83696E03 | Zener type; 39 V
RESISTOR, fixed: #10%; 1/2 W
unless otherwise stated

R200 655690 6.8k; 2 W

R201 656409 2,2k; 1 W

R203 17C82177B01 3 5W; W. W,

R208 6R5656 12k; 1 W

R209 656291 560

R210,213 17C82291B07 1+5%; 3 W

R211,212 65129755 10; 1/4 W

R214,216 656487 39k

R219 6R2004 8.2k; 1/4 W

R220 6K127802 lk; 1/4 W

R230 6K129755 10; 1/4 W

R231 6R128688 2.7k; 1/4 W

R232 6R 128689 2.2k; 1/4 W
RECTIFIER:

SCR201 48D83875D03 silicon controlled

NOTE:

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




HIGH END
REGULATOR

Q207
M9436 39V
BRN-BLU 15.7) RED-GRN

—AM-

‘ 260 R218
¢ +] c215
SV Tarur

BRN-BLU _ TO Q207

"EMITTER
GRN
TO Q207 BASE «
REG A+ TO . RED-GRN
TRANSMITTER
REG A+ TO  RED-GRN
‘ RECEIVER ¢
TO Q207 COLLECTOR +—RCcD=GRN
¢ BLK -+ GROUND
OL-BEPD-15394-A
REVISIONS
DIAG. BOARD AND REF.
ISSUE | SUFFIX NO. | sYmBoL CHANGE LOCATION
i A T LNB8480 ca1s, WERE 23D83214C22 |PARTS LIST
B TLNB480 VOLTAGE READINGS |PARTIAL
PARTS L'ST ADDED SCHEMATIC
c TLN8480 Q208 WAS Q207 CIRCUIT
. TLN8480A Regulator Filter EPD-15593-B BOARD
DETAIL
CAPACITOR, fixed:
c215, 216 23D82783B31 | 47 uf £20%; 20 v D TLN8480A cz216 WAS C210 PARTS LIST
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)
CR218 48D82256C 14 silicon; zener; 15 v
TRANSISTOR: (SEE NOTE)
Q208 48R869170 N-P-N; type M9170
RESISTOR, fixed: igh End Regulator
) R217 65476075 33 £10%; 1 w Model' TLNg§480A H'1g g
R218 656291 560 £10%; 1/2 w Circuit Board Detail
Motorola No., EPD-15548-D
NOTE: 8/28/70-CP
Replacement diodes and transistors must be ordered by
Motorola part number only for optimum performance. 101

(Page 102 is blank)




Q253

Q251 Q252 Q254
IST 2ND SERIES
DRIVER - DRIVER REGULATOR
MAHT70. M9485 M9244
RED_, 42 A+ 10 s40z-21
281 ceo? 254 v mav |
! s r—{f 1A+Tomnusmwzn
! CR252 022 022U
ur -GRN &
| 12.5v | R2s( sav] L+ 43 A+ recuated
i c2st e C25g=<—12.7v
R F251 e rese S R256
\BLK-YEL CrR254 Tias00 15K Tioour RED-YEL 470
24 OF R255
a75
R253 R254
33 200
44a-
CR256
~§
Q255 134y _Sggg R2S7 $R258
REFERENCE T2 30 2ok
AMPLIRER ()| 231 * Lo
M9I70 P 12k
R259 $R260
6.8V 1K 10K
*
CR257
i
14
L 6.8v
# MAY BE OMITTED AT FACTORY

TO COLLECTOR

TO EMITTER

TO BASE TO BASE TO COLLECTOR TO BASE
OF Q253 OF Q252 OF Q252 OF Q253  OF Q252 OF Q254
3
WHT-GRN WHT-BRN  |WHT-BRN WHT-BRN

TO
GND
TERM

OL-CEPD-16790-8

A+ TO
TERM,
STRIP

PREVIOUS REVISIONS AND PARTS LIST
SHOWN ON BACK OF THIS DIAGRAM

TPN1056A Power Supply
Circuit Board Detail
Motorola No. EPD-17053-C
8/28/70-CP
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|oY

TLN8595A Chassis Kit

EPD-16999-A

REVISIONS REFERENCE MOTOROLA
DESCRIPTION
DIAG. BOARD AND REF. SYMBOL PART NO.
ISSUE | SUFFIX NO. | SYMBOL CHANGE LOCATION A
A TPN1056A R252 WAS 652028, 2.2K PARTS LIST PA RTS I-IST
CR2Z55 | REMOVED AND BETWEEN
REPLACED BY Q251 EMIT - TLN8596A Regulator Board Kit EPD-16983-B
STRAIGHT WIRE TER AND
B TPNI1056A-1 C251 WAS 23D82464C05, gf’si: GIRCUIT CAPACITOR, fixed: uf
21, 000 uf 475-10%, Q251 c252 23D83210A08 | 100 -10+150%; 25 v
40 v C253, 254, 8D82905G02 022 +10%; 50 v
c TPN1056A-1 CR257 |ADDED VOLTAGE PARTS LIST 255
RATING
SEMICONDUCTOR DEVICE,
diode: (NOTE)
CR256 48C82392B03 | silicon
CR257 48D83696E01 | silicon, zener (IN754A) 6.8 v
TRANSISTOR: (NOTE) -
Q251, 255 48RB69170 |N_-P-N; type M9170
RESISTOR, fixed: #5%; 1/2 w
unl stated
R251 65400812 470
R252 65400459 1.5K £5%; 1/2 w -
R253 65400422 33
R254 17D82177B40 {200; 5 w
R255, 256 655593 470 +10%; 1 w
R257, 259 656411 1K
R258, 260 656320 10K £10%
R261 656393 1.2K £10%

CAPACITOR, fixed:

C251 23D82464C06 13, 100 uf +75-10%; 40 v
SEMICONDUCTOR DEVICE,
diode: (NOTE)

CR251, 253 48C82732C10 silicon

CR252, 254 48C82732C07 silicon
FUSE, slow-blow:

F251 65542092 2 amp
TRANSISTOR: (NOTE)

Q252 48R869485 P-N-P; type M9485

Q253, 254 48R869244 N-P-N; type M9244
TRANSFORMER:

T251 25D83594E01 power; resistance: pri. 2,75
ohm; sec. 0.11 ohm
FUSEHOLDER:

XF251 9C82083C01 extractor; post type; incl. cap

-

NOTE:

Replacement diodes and tra
Motorola part number only

nsistors must be ordered by
for optimum performance,
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S OL-DEPD-15429-E
[=]
2 MODEL TABLE
> [ mopEL Tsurrix] DESCRIPTION j|
T °, [TEnesotA] 1 | "PRIVATE-LINE " DECODER BOARD|
9222
w=lo
Sk e
0:2-, 03 PREVIOUS REVISIONS AND PARTS LIST
o= SHOWN ON BACK OF THIS DIAGRAM

Model TLN8501A "Private-Line"
Decoder Circuit Board Detail
Motorola No, EPD-15549-G
8/28/70-CP
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REVISIONS

EPD-15549-G

BOARD AND REF.
SUFFIX NO. | SYMBOL CHANGE LOCATION
TLN8501A-1 C767 ADDED .02 uf ABOVE Q750
C768 ADDED 100 uuf Q751 BASE
TI.N8501A-1 CIRCUIT BOARD BELOW Q754
REVISED, CIRCUIT
WAS AS SHOWN BE-
LOwW
TLN8501A~1 CR755 ADDED 48C82392B03 |TOP LEFT
OF CKT BD,
R776 ADDED 10K BOTTOM
LEFT OF
CKT BD,
TLN8501A-1 VOLTAGE READ- PARTIAL
INGS ADDED SCHEMATIC
'TLN8501A-1 "VIBRASPONDER" LOWER RIGHT)|
WIRING WAS AS CORNER CKT.
SHOWN BELOW BOARD
RED—BRN
TLN8501A-1 C1750 REMOVED PARTS LIST
8D82905G03, .047 uf

106

REFERENCE MOTOROLA DESCRIPTION
SYMBOL PART NO.
PARTS LIST
TLN8501A "Private-Line' Decoder and Filter EPD-15584-C
CAPACITOR, fixed: uf £10%
C753 21D82187B21 820; 200 v
C1754, 758, 8D82905G11 0.22; 50 v
760, 765
C755 8D82905G08 .033;50v
C756 8D82905G07 0.1; 50 v
C757 8D82905G03 .047: 50 v
C759 23D82783B08 1.0; 35 v
C761, 164 23K865137 4.7; 25 v
C762 8K 863628 .02; 100 v
C763 8D82905G06 0.47; 50 v
C766 23K865136 15; 25 v
C167 8D82905G23 .02; 100 v
C768 21D82133G03 100 uuf %5%; 500 v
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)
CR750, 751, 48C82392B03 silicon
753, 754, 755
CR752 48C82178A11 germanium
COIL, audio:
1751 25D847527 choke; 6 h
TRANSISTOR: (SEE NOTE)
Q750, 751, 752 | 48R869197 N-P-N; type M9197
Q753 48R869326 N-P-N; type M9326
Q754 48R869325 N-P-N; type M9325
RESISTOR, fixed: +10%; 1/4 w;
unl. stated
R750 65128687 6.8K
R751 65129231 3.3K
R752 470K; p/o 2751
R753 82K; p/o 2751
R754 120; p/o 2751
R755 5.6K; p/o 2751
R756 65128689 2.2K
R757 65129227 270K
R758, 771 65129226 100K
R759 65129862 150
R760, 772 65128688 2.7K
R761 65127804 4.7K
R762 8.2K; p/o 2752
R763 100; p/o 2752
R764 47; p/o 2752
R765 1K; p/o 2752
R766 3.3K; p/o 2752
R767 12K; p/o 2752
R768 factory selected
R769 65129804 2.2K %5%
R770 65128903 39K
R773, 775 65127805 15K
R774 65129775 330
R776 65129225 10K
NETWORK
z751 51C83481C01 | Tncl. ref parts R752, R753,
R754, R755
7752 51C83481C02 incl. ref parts R762, R763,
R764, R765, R766, R767
NON-REFERENCED ITEMS
1V80757A15 SOCKET & BRACKET ASSY;
"Vibrasender'
1V80757A14 CIRCUIT BOARD ASSY;
(less components)
NOTE:

Replacement diodes and transistors must be ordered by
Motorola part number only for optimum performance.
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cror e JRTI4  gR715 +1CTO3 R721  SR728 & o, R732 T8201-4
Tasur 180K 321K Tisur 32 23725 &caros ooz
RYO?
> Bev 3 T4  ang c706 Qo3 caro
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CRTA: 9 BEEAE EE XS Tl 2a2x i 660 cr02 R7IE R7I9 L
14+ g i o [VIBRASENCER| 470K = REED SOCKET DETAIL
/708 N 820UUF REEQ \ R722 (BOT TOM OR WIRING SIOE )
R7 R7 7‘ ) [+ 4
33K P AR 4L S L f 330 c708
A— +—-GRAY : b c 4 {
Nyt FROM b e — — &K)TE 7 0047UF
PL TO L GRN-YEL T8201-9 cros "> Wz
ON-OF F T820!-3 RN 8 BRN- BLU S i i A731 R734  _ YEL COAX
4 it g A== TONE_OUTPUT
- R724 0.47UF L TO0 T8201-788
PTT YEL-BLU YELBRN 680K 6k 11
=TT rrom -
— - = =
IN 78201-5 At oeLAYED vy = = = R73s
FROM 70 00K
18201-2 TB201-6
L CR7(2
L, Q78 L
E § D DR D -850 -0 = LA
& S
4 © J402-22
I g OL-DEPD-15371-0
¥
T0 TB201-6 TO TB20{-78&8
Ny W
DELAYED P-T-T PL" TONE

FOR MODEL TLN8560A SUF -

FIX-1, REFER TO CIRCUIT

BOARD DETAIL PEPD-20740 ° PREVIOUS REVISIONS AND PARTS LIST

SHOWN ON BACK OF THIS DIAGRAM

EPD-20825-0

"Private-Line' Delay & Oscillator
Model TLN8560A Circuit Board Detail
Motorola No. PEPD-15546-B
8/28/70-CP
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REVISIONS
DIAG. | BOARD AND REF.
ISSUE SUFFIX NO. | SYMBOL CHANGE LOCATION
A &B TLN8560A EXTENSIVE CIRCUIT

AND COMPONENT
CHANGES. REFER

TO PEPD-20740-O FOR|
SUFFIX-1 VERSION.

(0&

PARTS LIST

TLN8560A '"Private -Line' Tone Generator

EPD-20748-0O

REFERENCE MOTOROLA
SYMBOL PART NO. DESECRIPTION

CAPACITOR, fixed: uf £10%;
50 v; unl stated

c701 23D82783B24 |[15; 25 v

c702 21D82187B21 820 uuf; 200 v

C703 23K865136 15 #20%; 25 v

C1704, 707 8D82905G33 [0.47 x20%

C1705 23K865137 4.7; 25 v

C706 8D82905G24 ]0.15 +5%; 25 v

C708 8D82905G26 }.0047; 100 v

C1709, 710 8D82905G04 [.068; 25 v
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)

CR705, 706, 48C82392B03 |[silicon

707, 709, 710,

711, 712, 713
TRANSISTOR: (SEE NOTE)

Q701 48R869329 IN-P-N; type M9329

Q702, 704 48R869327 P-N-P; type M9327

Q703 48R869328 P-N-P; type M9328

Q705 48R869197 IN-P-N; type M9197

Q706 48R869299 IN-P-N; type M9299
RESISTOR, fixed: #5%; 1/4 w;
junl stated

R701 65129818 820

R702 65400804 390; 1/2 w

R703 65129862 150 +10%

R704 6D83175C32 [R3.2K 1%

R705 652068 33K; 1/2 w

R706 65129887 12K

R707 65400459 1.5K; 1/2 w

R708 655651 680; 1/2 w

R709 656411 1K; 1/2 w

R711 652089 1.8K +10%; 1/2 w

R713 65129777 39K

R714 655559 150K; 1/2 w

R715 6R5786 27K; 1/2 w

R716 653924 4.7K; 1/2 w

R717 65129984 680

R718 6R6394 12K #£10%; 1/2 w

R719 65129149 470K

R720 65131857 680K

R721 655557 2. 7K +10%; 1/2 w

R722 65129806 330

R723 65129617 120 +10%

R724 653940 5.6K; 1/2 w

R725, 728 6R6074 68K +10%; 1/2 w

R729 652004 8.2K +10%; 1/2 w

R730 65129667 22K

R731 65129526 33K

R732 65129146 150K +10%

R733 656398 150K +10%; 1/2 w

R734 655553 100K; 1/2 w

R735 65129226 100K £10%

NON-REFERENCED ITEM
1V80762A75 |SOCKET ASSY; "Vibrasponder"

female; 4 contact

NOTE:

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



"PRIVATE-LINE" DELAY & OSCILLATOR

("PRIVATE-LINE" MODELS ONLY) R729
ShCRT0S 8.2K
CR706
- R BRN-WHT
“ABK +9.5Vv
cro1 FROM
& R714  gR715 +IC703 "7
FTisuF e 180K 327K Tisur §72l 3R125 Gcrros fos2 T8201-4
R707 |
3.6V 45K
C704 €708
13.6V (079V) R703 (1230 13.5¢ L002UF H R‘l:a #‘ &303 CR710
(15V) 4 paiis 12.9V) 2.5V, Q4T UF 12K 68V | 0150F cl
YEL- R701 70 CR707 L av
P-T-T IN )o e Q702 iy Q703 4 Q704 - Q705 13
FROM 820 M9329 I M9571 aro8 M9328 2 M9I571 M9197
TB201-5 R704 R706 R728 R7
5.6V 3232k U701 $12K 13.6v 680 i 5 8v 68K 5320 o8
e oz |(075v) (13.1v) cr02 R716 R719 Ic
002 330 i WS R BRASENDER” 470K =
o 1t | VIBR‘??EESDER‘ = REED SOCKET DETAIL
R705 R709 B820UUF 4 R722 180T TOM OR WIRING SIDE )
33K 1K LT I v S b3 ¢c 336
RAY w3 c708
A—+-8 : : 3 3 0d e ._% f
FROM | E— SUF
TB201-9 pies |,,3;§27 0047y
7 ] BRN-8LU ] §ros $ cror Ry | CR7M | CTO | pr3a _ vEL goa
1t { L a8 S TONE OUTPUT
—— R724  OATUF 3 e0s 100K Y [ToTez0i-788
YEL-BRN 680K 5.6K ea 1 1
A+ DELAYED -7 = = -+ L
FrOM 2 5ok
T8201-2 TB201-6 Q706
6 '0 M9299
CR743 = CR712

TO
J402-22

A-I- “SL" P_I!,':,T +8‘.'8V
-OFF
ON TONE OUT FOR MODEL TLN8560A WITH NO
SUFFIX, REFER TO CIRCUIT

BOARD DETAIL PEPD-15546.

EPD-20824-0O

PREVIOUS REVISIONS AND PARTS LIST
SHOWN ON BACK OF THIS DIAGRAM

"Private-Line'' Delay & Oscillator
Model TLN8560A-1 Circuit Board Detail
Motorola No., PEPD-20740-A
8/28/70-CP
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PARTS LIST

TLN8560A "Private-Line' Tone Generator

EPD-16791-B

REVISIONS PEPD-20740-A
BOARD AND | REF.
SUFFIX NO. | svmBoL CHANGE LOCATION
TLN8560A-1 Q702, WERE 48R869327, SCHEM, &
704 M9327 PARTS LIST

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION

CAPACITOR, fixed: uf #10%;
50 v; unl stated

c701 23D82783B24 | 15; 25 v

c702 21D82187B21 | 820 uuf; 200 v

C703 23K865136 15 £20%; 25 v

C704, 707 8D82905G33 0.47 £20%

C1705 23K865137 4.7, 25 v

C706 8D82905G34 0.15; 25 v

c708 8D82905G26 .0047; 100 v

C709, 710 8D82905G04 .068; 25 v

CR711, 712 21D82428B25 | 0,002 £20%; 500 v

CR713 21D82187B29 | 0.001 £20%; 100 v
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)

CR705, 705, 48C82392B03 | silicon

707, 709, 710,

711, 712, 713
TRANSISTOR: (SEE NOTE)

Q701 48R869329 N-P-N; type M9329

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

Q703 48R869328 P-N-P; type M9328

Q705 48R869197 N-P-N; type M9197

Q706 48R869299 N-P-N; type M9299
RESISTOR, fixed: #5%; 1/4 w;
unl stated

R701 65129818 820

R702 65400804 390; 1/2 w

R703 65129862 150 +10%

R704 6D83175C32 23.2K 1%

R705 652068 33K; 1/2 w

R706 65129887 12K

R707 65400459 1.5K; 1/2 w

R708 655651 680; 1/2 w

R709 656411 1K; 1/2 w

R711 652089 1.8K *10%; 1/2 w

R713 68129777 39K

R714 65128683 150K

R715 65129886 27K

R716 65129669 4,7K

R717 65129984 680

R718 65129230 12K +10%;

R719 65129149 470K

R720 65131857 680K

R721 65128688 2.7K %10%

R722 65129806 330

R723 65129617 120 *10%

R724 653940 5.6K; 1/2 w

R725, 728 65129144 68K £10%

R729 65128686 8.2K £10%

R730 65129667 22K

R731 65129526 33K

R732 65129146 150K *10%

R733 656398 150K #10%; 1/2 w

R734 655553 100K; 1/2 w

R735 65129226 100K +10%

NON-REFERENCED ITEMS
1V80762A75 SOCKET ASSY; '""Vibrasponder'

female; 4 contact

NOTE:

Replacement diodes and transistors must be ordered by
Motorola part number only for optimum performance.
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Motorola No. PEPD-14969-J

TIME-OUT TIMER ALERT TONE ;
GENERATOR z,
mG [ e e ey *
ORG _ R260
ALERT TONE +——— 5 >——l WHT
1.
RED > Q253 $R2s4 $R259 $R261
KEYED A+ H>2 > $47K Pcr253 €255 2 40K 3330
M9447 » JOIUF
YEL P4 262 Bg;sz [}
TRANSMIT INHIBIT «- D3 [;-;’5 <:8,2,< 130K ORG — Q255
BRN-WHT - TIMING SWITCH TIME-OUT TRIGGER p M9256
BRN {r.ev)
+8.8 VDC - > - H c254
P "P&ZSE T
O-1UF
" GRN T
L - - Fcnzm Q251
M9352 5.8y SCR251 TIME-OUT
M9445  SWITCH
: ov
tov]
ozv)
Ut cas
> R254 S R255 SR257 ¢ c253
S0k 120UF 2 335k 350% $°&R ’[BZOU\F
NOTES:
05 30 {. %= DECREASE VALUE TO INCREASE VOLUME LEVEL.
SEE MANUAL.
4 2. VOLTAGE READING CONDITIONS, v
[ 1= KEYED READING 63D81057A37-C
( ) =TIME-OUT READING
5 4
o o
R252
BOTTOM VIEW 12
TIME-OUT TIMER CAN CR253
Be
CR253 R252 S ————— -
5>
$ Rest
3> i
TRANSISTOR DETAILS |
JUMPER IS k £ 8 ECB i
TO PLAT Q255 Q25 Q253
A Q252
R260¢
2 c 6
<1 SCR254
SCR DETAIL
a>—
OL-CEPS -962-0
| OL CEPD-{5{47-C : :
: i ; i Model TLN1097A Time-Out Timer
E B et e b Schematic Diagram and Circuit Board Detail
:
i
;

———

Version 1

Version 2 8/11/71-CcP
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REVISIONS EPD-14969-7
REFERENCE MOTOROLA
BOARD AND REF., DESCRIPTION
SUFFIX NO. | SYMBOL CHANGE LOCATION Symsor PART Mo
TLN1097A Q255 WAS REF Q254 PARTS LIST

REVISED CIRCUIT VERSION 2 PA RTS LIST

BOARD CONFIGUR-

ATION. IMPORTANT

USE ONLY THE FOLLOWING MOTOROLA
PART NUMBERS WHEN ORDERING
REPLACEMENT PARTS

TLN8403A Time-Qut Timer Board EPD-15076-E

CAPACITOR, fixed:uF +10%

unl stated
c251 23D83185D01 120; 15V
Cc252 23D83214C02 15 £20%; 25 V
C253 21C82187BI17 820 pF 500 V £10%
C254 8D83293B01 0.1; 50V
C255 21D82428B59 .01 £20%; 200V

SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)

CR251 48C82392B03 | silicon

CR252 48C82392B09 | silicon

RECTIFIER, control:

SCR251 48R869445 type M 9445
TRANSISTOR: (SEE NOTE)
Q251, 252 48R869352 P-N-P; type M9352
Q253 48R869447 N-P-N; type M9447
Q255 48R869256 unijunction; type M9256

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

R251 65128902 47K
R253 65128685 22K
R254, 259 65129225 10K
R255 65129473 330K +5%
R256 65129669 4. 7K £5%
R257 6K129804 2.2K +5%
R258 6K128903 39K
R260 65127802 1K
R261 65129775 330
R262 65128686 8.2K
TLN8404A Components Kit EPD-15077-B

SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)
CR253 48C82392B03 | silicon

RESISTOR, fixed:
R252 65129229 180K +£10%; 1/4 W

NON-REFERENCED ITEM

1V80763A66 SOCKET ASSY. timer board

NOTE:

Replacement diodes and transistors must be ordered by
Motorola part number only for optimum performance.
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i CR101 R111 I
[ ! 3 !
| CR102 RI1O : T CRI06 :
Je AN
| h 68 |
, R104 CR107
S—AAA g o :l l
| 180 " |
44
22 . RIO5 S RI0O6 < RI09
| 1. 357 Q03 Siso a7k 3 22 [
! CRI03 M9357 ,
24 I
| 6
| [
RI07 |
’ 330 |
: 820 2.9 l
l VOLTAGE CR,OQV R108 RIOH |
MEASUREMENTS 22K 6.4-10K
I SEE NOTE 3 |
N £ T s £ S - S L0
8le el £
ey & < Il F
x| o X gl x|v
o f’_’ ] b g\a-, [Clg=}

A+ R1O1 A—

R108
22K

NOTE:
1. Q101 IS LOCATED ON PLATING SIDE
OF PRINTED CIRCUIT BOARD.

2. ALL VOLTAGE READINGS ¥ 10%
3. LIGHT DIMMER VOLTAGE READING

OL- CEPD-16696-C

XMIT R1O1 TAKEN [N DIRECT SUNLIGHT AND  CHANNEL
LIGHT IN DARK CONDITION SELECTOR
SWITCH
DARK —»7_
LIGHT»1{5
REVISIONS PEPD-16697-C
BOARD AND REF.
p CHANGE LOCATION
SUFTIX_No.__ | SYMsot REFER TO SCHEMATIC DIAGRAM
611
TeNe10saT Rios—Was s SorToreEN] 63D81113A74 (Page 115) FOR PARTS LIST
TCN6108AK TER OF BD. .
TCN6109A T Automatic Light Dimmer
TCN6109AK Printed Ci it Board Detail
R101 WAS REF LDR101 rinte ircu
G101 WAS 45R8694885, Motorola No. PEPD-16697-C
M9488

8/28/70-CP




« b S
3 Bl o 2
3 ol ¥ &
- W (@) |
w a x
o x| ®
I >i
.
| Ri0
2.2K c7 2 3 14
| s o]
| 6.2 Q!
Ma573 I
| LAY m
R6 $ M
$ R8sl 12K
| 18K 1 s
I X gRS R7
|o.4uF $i5K TOK |
| TLNG6927A '
OSCILLATOR BOARD I
NOTES:
{. SEE PARTS LIST FOR VALUE.
2. ALL VOTAGES ARE *410%
SWITG
WITCHED TO OSCILLATOR TO
GROUND A- OUTPUT A+

REFER TO SCHEMATIC DIAGRAM
63D81113A74 (Page 115) FOR PARTS LIST

Model TLN6927A Tone Oscillator

Printed Circuit Board and Wiring Diagram
Motorola No, PEPD-10238-A

8/28/70-CP
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0OSC. RETURN
8 OHM SPKR.

CHASSIS GND

MIC. GND
MIC.

"PL" ON-OFF
AUDIO INPUT —

RA
3.9K %:

HANDSET EARPIECE —|
PUSH-TO-TALK ——»

A+

CHANNEL 1

CHANNEL 2

PARTS LIST

TCN6108AJ Control Head & Speaker, 4-freq.,
non-reverting, carrier squelch, w/dimmer
TCN6108AK Control Head & Speaker, 4-freq.,

non-revertin;

g, tone-coded squelch, w/dimmer

EPD-17238-D

NOTES:

1.

2.

. LIGHT DIMMER VOLTAGE READINGS

REVISIONS 63D81113A71-C1
CHASSIS AND REF.
SUFFIX NO. |SYMBOL CHANGE LOCATION
TCN6108AT 52 WAS 40K80247 PARTS LIST
TCN6108AK
R106 WAS 656229, 1K Q103 BASE
+10%; 1/2 W CIRCUIT
R109 WAS 65118227,
15 OHMS
R101 WAS LDRI101 LIGHT DIM-
MER BOARD
Qlotl WAS 48R869488
LIGHT DIMMER BOARD—}
CRIOY
ne AU |
v 33 1
CRI02 FCrI08
0 f110 |
68 |
CRI07 |
»h
i |
> RI05 SR < |
Q03 3180 $R% NP |
CRIO3 M93572’1 ' VOLUME
36 | . ATI >
4.9 | 8 /\ ]84 & TRLAlgrs#'T
12.2 S RI07 L LS4 s2 [eFE)
26| CRIO4 2330 : R2 NOTE ¢ ﬂDS!
zsl ¢ 5 -7 o o
r
[ ( |
VOLTAGE cricet Rrioss N RIOH | = = { '
EASURENEATS ez (Do | 1ol e ol g
[ - v \ © o
| Hoga @ e £l el © F1 : | B3
R . a— e s o 3 oEY Eg B F| 2l o
o 4 4 o z zZ =z
] S z & ol 5lE x| Z x =zl z E| o x|
B B8 g 95 & & ° & & 5 5 il
] x (& |« ©|® Hioalal x| x a| x| x x| z z|| =
- 32 a2 i BB SR g 3a 8 &l &z 2
@ BLU-YEL SiB-A T82 \
GRAY-ORG_AT{ _ -
® cHannEL 3| @ WHT-RED S18-3 bsa
BLK - BRN R2 CHANNEL 4 | (i@—WHT-YEL SiB-4
©;
BLK-BRN S2
\_BLK-BRN S2 _ _ MULTIPLE
BLK Ji-B ™ A+ | @By BLK-RED TB{-10 LIGHT SOCKET
4 BLK~RED LDB-1
@ BLU Ji-A
@ SwveLse @]
WHT-YEL AT/ l o——
10 x e 3
| (5] BLu-wHT ui-e 1 1 04
5 BLU-BRN DS @ [ T N
D CHANNEL 38
BLK-RED TB2-15 ® o seLECTOR - b4 o TRANSISTOR DETAILS
— o 1 -
- - ol - - of o~
@WHTBLKSIB! ® 9 Jlaly e P ol o2 EB C
+ afnn
@ WHT-BRN SIB-2 z Z|ZZ x I 28 2
& o 55 @ w Y S o 23
— — L {10 q bl Efg
g 50 5% oz 3 I| x|z °o ©
\, © a\ala 3 y 223/
(BOTTOM VIEW)
" ALL BUT Qi0f °
S N =1 BLU TBI-5 63081113A71-C1 M9488
og A fo 5 | BLK TBi-4
SWITCH S2 8 DASHED LINE CIRCUITRY
IN TCNE108 AK ONLY. o p Eo ¢ : BLUBRN DSt MODEL ] SUFFIX l)!—:srzdti)ltf:ironTABLE APPROPRIATE
HANDSET
UNLESS OTHERWISE STATED, RESISTOR 0 BLK-BRN LS4 veTy
VALUES ARt I S, K-1000. D | TCN6108AJ RAILROAD CONTROL HEAD W/DIMMER TMN6002C OR TMNGO43A |
€ BLU-WHT TBI-8 TCNG10BAK RAILROAD CONTROL HEAD "PL" W/DIMMER [TMN6002C OR TMN6043A
J

TAKEN IN DIRECT SUNLIGHT AND IN
DARK CONDITION;

VOLTAGE READINGS?! 0%
DARK—» 7

LIGHT-»15

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
ATTENUATOR, AF: "L'" pad;
12 watt:

AT1 18C82744G01l | c/o:

ATILA 8 ohms =10%; (front)

ATIB 64 ohms +10%; (rear)
SEMICONDUCTOR DEVICE,
diode: {(SEE NOTE)

CR101, 102, 48C82466H01 silicon

106, 107

CR103, 104 48C82392B03 silicon

CR105 48D82256C33 silicon; zener; 2.7 v
LAMP, incandescent:

DS1, 2, 3, 4, 5] 65R4151 6-8 v; 0.2 a; min. bay; type 51
CONNECTOR, receptacle:

Jl 9C848764 female; 6 contact
LOUSPEAKER, permanent
magnet:

LSl 50D82731G01 5"; round: 8 ohm imp. 15 w;
weather-resistant
TRANSISTOR: (SEE NOTE)

Q101 48R 869576 N-P-N; type M9576

Q102, 103 48R 869357 N-P-N; type M9357
RESISTOR, fixed: £10%

R1 6R5618 3.9K; 1 w

R2 17K848766 0.33; 1w

R101 6C83828D01 light-dependent type; 6.4-10K
@2 F.C. @ 25°C

R103 655701 820; 1w

R104 17C82036G10 180; 2 w

R105 656373 150; 1/2 w

R106 6R 3924 4.7K £5%; 1/2 w

R107 656022 330; 1/2 w

R108 651286385 22K; 1/4w

R109 6R488026 22; 1w

R110 17C82036G01 68; 2 w

R111 17C82036G11 33; 2 w
SWITCH

S1 40C82772G01 rotary; 2 pole; 4 position
non-shorting

s2 40B858304 toggle dpst {(Model TCN6108AK
only)

TERMINAL BOARD:

TB1, 2 31B880805 12 screw terminals
L1GHT, indicator:

XDS1 60B82197HO1 min. bay; incl BLU lens
LAMPHOLDER ASSEMBLY:

XDS2, 3, 4,5 9B82685G01 min, bay; 4 section

NON-REFERENCED ITEMS

36C82632H02
28A82771G01

KNOB, control; 2 req'd
PLUG, threaded

NOTE:

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

150.8-174 MC '"Motran'' Railroad FM Radio

Models TCN6108AJ and TCN6108AK
Control Head Schematic Diagram
Motorola No, 63D81113A71-C1

8/28/70-CP
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PARTS LIST

TCN6109AJ Control Head & Speaker, 4-freq.,
reverting, carrier squelch, w/dimmer
TCN6109AK Control Head & Speaker, 4-freq.,

reverting, tone-coded squelch, w/dimmer

EPD-17239-

3
O =g
. HANG UP

REFERENCE MOTOROLA DESCRIPTION
SYMBOL PART NO.
ATTENUATOR, AF: "L" pad:
12 watt:

ATI1 18C82744G01 c/o:

ATI1A 8 ohms *10%; (front)

ATIB 64 ohms *10%; (rear)
SEMICONDUCTOR. DEVICE,
diode: (SEE NOTE)

CR101, 102, 48C82466H01 silicon

106, 107

CR103, 104 48C82392B03 silicon

CR105 48D82256C33 silicon; zener; 2.7 v
LAMP, incandescent:

Dsl1, 2, 3, 4, 5| 65R4151 6-8 v; 0.2 a; min. bay; type 51
CONNECTOR, receptacle:

J1 9C848764 female; 6 contact
RELAY, armature:

K1 80D83576E01 4 form ""C"; coil resistance:
80 ohms *10%; @25°C
LOUDSPEAKER, permanent,
magnet:

LSl 50D82731G01 5" round; 8 ohm imp. 15 w;
weather-resistant

) TRANSISTOR: (SEE NOTE)

Qlol’ 49R 869576 N-P-N; type M9576

Q1l02, 103 48R869357 N-P-N; type M9357
RESISTOR, fixed: +10%

R1 6R5618 3.9K; 1 w

R2 17K848766 0.33; 1w

R101 6C83828D01 light-dependent type; 6.4-10K
@2F,C, @25°C

R103 655701 820; 1w

R104 17C82036G10 180; 2 w

R105 656373 150; 1/2 w

R106 6R3924 4. 7K £5%; 1/2 w

R107 656022 330; 1/2 w

R108 65128685 22K; 1/4 w

R109 6R 488026 22; 1w

RI110 17C82036G01 68; 2 w

R111 17C82036G11 33;2 w
SWITCH

S1 40C82772G01 rotary; 2 pole; 4 position;
non-shorting

S2 40B82737G02 push; spdt

S3 40A881084 push; spst-normally open

54 40B858304 toggle: dpst (Model TCN6109AK
only)

TERMINAL BOARD:

TBI1, 2 31B880805 15 screw terminals
LIGHT, indicator:

XDsS1 60B82197HO1 min. bay; incl BLU lens
LAMPHOLDER ASSEMBLY:

XDsz2, 3, 4,5 9B82685G01 min., bay 4 section
NON-REFERENCED ITEM
36C82632H02 KNOB, control; 2 req'd
NOTE:

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

Models TCN6109AT and TCN6109AK
Control Head Schematic Diagram
Motorola No. 63D81113A72-C1

8/28/70-CP
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I LIGHT DIMMER BOARD |
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CRIOY
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CRI02 RItO T crI06 |
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| Z2|MOSTe | BS% qios 3Ty 9% %%
. - VOLUME PUSH TO
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REVISIONS

63D81113A74-D

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TCN6110AT Control Head, with

Dimmer EPD-17236-C

*10%

CHASSIS AND | REF. OCAT REFER 10
SUFFIX NO. |SYMBOL CHANGE LOCATION |circuiT BOARD
TCN6110AT R106 WAS 656229, 1K +10%: Q103 BASE DIMMER BD
1/2w CIRCUIT PEPD-16697-A
R109 WAS 65118227
15 OHMS
TCN6110AT Qlo1l WAS 48R869488, DIMMER BD
M9488 PEPD-16697-B
R6 WAS 655591, 18K +10% PARTS LIST
R7 WAS 656320, 10K +10%)
R8 WAS 651117, 5.6K

11§

ATl 18C82744G01
ATIA

ATIB

CR101, 102, 48C82466H01
106, 107

CRI103, 104 48C82392B03
GR105 48D82256C33
Ds1, 2, 3, 4, 5 | 65R4151

J1 9C848764
LS1 50D82731G01
Qlol 48R869576
Qloz, 103 48R869357
R1 6R5618

R2 17K848766
R101 6C83828D01
R103 655701

R104 17C82036Gl0
R105 656373

R106 6R3924
R107 656022

R108 65128685
R109 6R 488026
RI110 17C82036G01
RI11 , 17C82036G11
Sl 40C82772G01
s2, 3 40C83098A01
TB1, 2 31B880805
XDS1 60B82197HO1
XDS82, 3, 4,5 9B82685G01

ATTENUATOR: AF: ''L" pad;
12 watt:

c/o:

8 ohms *10% (front)

64 ohms =10% (rear)

SEMICONDUCTOR DEVICE
diode (SEE NOTE)
silicon

silicon
silicon; zener; 2.7 v

LAMP, incandescent:
6-8 v; 0.2 a; min. bay. type 51

CONNECTOR, receptacle:
female; 6 contact

LOUDSPEAKER, permanent
magnet:

5" round; 8 ohm imp. 15 w;
weather-resistant

TRANSISTOR: (SEE NOTE)
N-P-N; type M9576
N-P-N; type M9357

RESISTOR: fixed: £10%
3.9K; 1 w

0.33; 1 w
light-dependent type; 6.4-10K
@2 F.C., @25°C

820; 1 w

180; 2 w

150; 1/2 w

4. 7K £5%; 1/2 w

330; 1/2 w

22K; 1/4 w

22; 1 w

68; 2 w

33; 2 w

SWITCH,

rotary; 2 pole; 4 position
non-shorting

push; dpdt

TERMINAL BOARD:
12 screw terminals

LIGHT, indicator:
min, bay; incl BLU lens

LAMPHOLDER ASSEMBLY:
min, bay; 4 section

NON-REFERENCED ITEMS

36C82632H02
28A82771G01
3A82227A03

KNOB, control; 2 req'd
PLUG, threaded

SCREW, special {4-40-5/16")
4 req'd

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

TLN6927A Oscillator Board

EPD-17237-B

CAPACITOR, fixed: uf *10%;
unless stated
Cl1 8D82905G22 | .10; 100 v
Cc2 21K865815 12000 uuf #1%; 500 v
C3,4 (factory-selected; see following
Iist}
21D84494B24 | 39 uuf #5%; 500 v
br21D84494B31| 75 uuf £5%; 500 v
br21D84494B07| 150 uuf £5%; 500 v
br21D84494B14| 270 uuf +5%; 500 v
br21K848158 390 uuf; 300 v
br21K845214 510 uuf +5%; 300 v
br21K848236 650 uuf +5%; 300 v
pbr21K863298 5000 uuf *1%; 500 v
C5 21K845214 510 uuf +5%; 300 v
Ccé 23C82013C01 | 15-10+100%; 25 v
Cc? 8K863306 1; 200 v
COIL, RF:
L1 24C813452 toroid filter; .3 uh
L2 24K864763 choke; 5.7 uh
TRANSISTOR: (SEE NOTE)
01,2 48R 134573 P-N-P; type M4573
RESISTOR, fixed: #10%; 1/2 w
unless stated
R5 656477 15K
R6 65488095 18K #5%,
R7 655556 10K %57,
R8 653940 5.6K %57,
R9 656394 12K
R10 656069 2.2K
R11 656378 56K
R12 656080 4, 7K
RI13 656373 150
R14,15 656229 1K
NOTE:

Replacement diodes and transistors must be ordered by
Motorola part number only for optimum performance.
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Model TLN6075C Remote Control Unit

Schematic Diagram
Motorola No, 63D81104A12-B
8/28/70-CP

119



PARTS LIST for Schematic Diagram 63D81104A12-B

REVISIONS
DIAG. | CHASSIS AND | REF.
ISSUE | SUFFIX NO. |SYMBOL CHANGE LOCATION
A MOUNTING RACK
MODEL TLN1007C
ADDED
B TLN6075C Ql WAS TYPE M4317 PARTS LIST

|6

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION

ATTENUATOR, variable:

AT 18A82053D01 | "L' pad; 600-3000 ohm; 4 w
nominal
CAPACITOR, fixed:

Cl, 2 8B810340 4 uf ¥20%; 150 v

(o) 23C82601A03 |20 uf +100-0%; 25 v
CONNECTOR, receptacle:

Jl 9B16345 female; 4 contact

J2 9C848764 female; 6 contact

J3 28B850545 male; 12 contact
RELAY, armature:

Kl 80K82984 contact arrangement, 2 form
llclY

K2 80D82564D01 | contact arrangement, 1 form
"G 1 form "D' and 2 form "A"

K3 59B880926 4.5 volt; contact arrangement,
1 form "C'" and 1 form "A"
CONNECTOR, plug: female;

Pl 9C850546 12 contact
TRANSISTOR: (SEE NOTE)

Ql 48A124317 P-N-P; MN60
RESISTOR, fixed: unl. stated

R1 6R5654 5.6K £10%; 1 w

R2 6R488043 39 £10%; 2 w

R3 17K832491 7 25%; 10 w

R4 6R6038 1.5K #10%; 1/2 w

R5 17K893053 30 £5%; 5 w

R6 6R6326 100 £10%; 1/2 w

R7 6R2089 1.8K *10%; 1/2 w

RS 6R5660 180 +10%; 1/2 w

R9 6R5621 10 £10%; 1/2 w

R10 6R6080 4, 7K £10%; 1/2 w
SWITCH, toggle:

S1 40A800452 dpdt; momentary contact;
sprint loaded

S2 40A80248 spdt

Tl 25B811697 pri #1; term. #1 and #2;
125 ohm
pri #2; term. #3 and #4;
125 ohm
sec #1; term. #7 and #9;
600 ohm and tapped at term. #8;
50 ohm
sec #2; term. #5 and #6; 3 ohm
CABLE ASSEMBLY:

w1l 1V851435 special purpose; incl,
30C850298 CABLE, 12 cond;
shielded; 35" req'd ref Pl

NOTE:

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




REVISIONS

63E81041A16-AU (2 of 2)
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CHASSIS AND REF. ' REFER TO
SUFFIX NO. |SYMBOL CHANGE LOCAT'ON |ciRcUIT BOARD
TLD6862A-3 CIRCUIT WAS AS REFER TO
TLD6862B-1 SHOWN BELOW: EXCITER BD
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST
TRANSMITTER

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

TLN8503A Transmitter Chassis Kit

EPD-15585-C

C154

C156, 161, 164,
168, 169, 171,
174, 175, 185,
186

c221, 222
Cc207

CR107

J205, 206

L.204
L205
L206

R126

21K 859939
21K861219

21C82372C05

23K865137

48C82139G01

9B82323G01

24K847940
24D83188D01
24D83188D02

65129229

CAPACITOR, fixed:
110 uuf £5%; 500 v
1000 uuf GMV; 500; coded RED

0.2 +80-20%; 25 v
4.7 uf ¥20%; 25 v

SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)
germanium

CONNECTOR, receptacle:
female; single cont,

coiL, RF:
choke; 0,62 mh

2 turns
2 turns

RESISTOR, fixed:
180K +10%; 1/4 w

REFERENCE
SymMBoOL

MOTOROLA
PART NO.

DESCRIPTION

TLD6962A Antenna Switch Kit (160.2-161. 6 MC)
TLD6811A Antenna Switch Kit (136-150,8 MC)
TLD6812A Antenna Switch Kit (150, 8- 174 MC)

EPD-15189-G

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

c40l 20C82984E02
c402 215410063
C403, 404 21K851846
0r21K865357
C405 215410063
or21D82355B26
C406 21K840850
CR401, 402 48C83650G01
CR403 48D82617C02
7401, 404 9B82323G01
L401 24C83383D03
0r24C83383D05
L402 24C83383D01
0r24C83383D04
1403 24C83383D02
R401 6R5621

CAPACITOR, fixed: uuf; NPO;
500 v; unl. stated

var; 5-25; 350 v

10 %0, 5 uuf

8 £0.25 uuf (150,8-174 mc)
8.2 #5% (136-150,8 mc)

10 0.5 uuf (150,8-174 mc)

10 +0.25 uuf (136-150.8 mc)
4 %0,5 uuf

SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)

silicon

silicon

CONNECTOR, receptacle:
female; single cont

COIL:

1-3/4 turn (150.8-174 mc)
1-3/4 turn (136-150,8 mc)
2 turn; 0.8" (150,8-174 mc)
2 turn; (136-150.8 mc)

2 turn; 1,1"

RESISTOR, fixed:
10 £10%; 1/2 w

TLD6802A PA Chassis (150.8-174 MC)

TRANSMITTER

EPD-21864-A

TLN8547A Current Limiter
TIN8547B Current Limiter

EPD-15586-D

Harmonic Filter

EPD-15193-0

TFD6000A
TLD6710A

ass'y (150.8-174 mc)
ass'y (136-150. 8 mc)

REVISIONS 63E81041A16-AU (1 of 2)
CHASSIS AND REF. CHANGE LOCATION REFER TO
SUFFIX NO. SYMBOL CIRCUIT BOARD .
TTDI1550BJ-3 RI27 WAS 65124B55 2.7 QI11 BASE TOWER AMPL |
TTD1550BK-3 +5% PEPD-19185-0
R147, WERE 65129755, 10 | PARTS LIST
148
C180, WERE 21D828P0E15, | Q109 CIR-
‘182,184 | 15 uuf CUITRY
C181 WAS 21D82785H07, PARTS LIST
500 uuf; 400 V
C176 WAS 21D82880EL3, 109 BASE
C177 40 uuf 110 BASE
C178 Q111 BASE
C1004 | ADDED 20 uuf Q901 CIR-
CUITRY
C1005 Q110 CIR-
CUITRY
C1006 Q111 CIR-
CUITRY
C1007 ADDED 0, Z uf QT10 CIR -~
CUITRY
113 WAS 24D83188D08 PARTS LIST | NONE
114 WAS 24DB83188D07
T117 WAS 24D83188D09
L118 WAS 24D83188D10
120, WERE 24B83209D01 POWER AMPL
121,122 BD
L123, WERE 24B83211D01 PEPD-19185-0
125,127 | (CODED BLU DOT)
1129, ADDED RF CHOKE
130
T107 WAS 24B83475D01 NONE
CODED ORG DOT
T108 WAS 24B83476D01
CODED YEL DOT
Ti15 WAS 24V80900A86
T119 WAS 24V80900A86 POWER AMPL
TI31 ADDED CHOKE BD
CODED ORG DOT, PEPD-19185-0
R152 ADDED 655621, 10
T1008 ADDED 21D82204B03, | PARTS LIST | NONE
6 uuf
1202, WERE 24B82606B03,
203 40 MH
C179, REMOVED Q109 & Q111
183 21D82785H07 500 uuf; | CIRCUITRY
CIRCUIT WAS AS
SHOWN BELOW:
Qlos
POWER AMPL.
M9316
(12.1v)
R448
0
L1125
Li26
_lcsi cosg]_
oo [
Qi R4
Li27
—
_‘_5183 __CEIBA
‘\500 ‘75
TTDI550BJ-3 CR402 | WAS 48C83225D02 PARTS LIST | NONE
TTD1550BK-3
TTDI550BJ -4 R153 ADDED 655621, 10 Q109 BASE NONE
TTDI550BK-4 R152 REMOVED 685621, 10| PARTS LIST
"PRIVATE-

LINE" DELAY
AND OSC. BD.
PEPD-15546-A

EXCITER BD,
EPD-15544-G

TRANS, SW,
BOARD

EPD-15545-G

METER 2 RIS2
TO Ji01-2 = = 1.0
L207 CR224
oS + 14
FROM TRANSMITER
WITCHING
TPN1056A-2 POWER SUPPLY 117V AC NONE
CHASSIS MODIFIED PWR, SUP,
TO PROVIDE A
LARGER HOLE FOR
MOUNTING THE
POWER TRANS-
FORMER.
TTD1550B3-5 c8lo ADDED 15 uf Q106CIR- NONE
TTD1550BK-5 CUI'RY
C223, WAS 23D82783B37, PAR™S LIST
808 47 uf; 20 V
TLN8505A-3 MULTI BD
EPD-15769-E
TLN8474B-1 CR306 ADDED Q310 AUDIO & SQ BD
R345, ADDED EMIITER EPD-15543-F
346
TLN8507A-5 AUDIO & SQ BD
EPD-10543-G
TLN8481B-2 XMTR SW BD
EPD-15545-7
TCN6067AT-1 R506, ADDED SCHIMATIC NONE
TCN6067AK-1 507 DIARAM
TCN6068AT-1
TCN6068AK-1
TLN8560A 0702, WERE M9327 "PL" OSC, &
704 DELAY BD,
PEPD-20740-A
TLN8464A F201 REMOVED. WAS J402-1
65K4637, 20 AMP, (-13.6 V LINE)
32 V. REPLACED
WITH DIRECT
CONNECTION
F204 ADDED 6 AMP J402-3 &
CIRCUIT WAS AS F203 (-72 V)
SHOWN BELOW LINE
€200: c204}+
JBOUF |
CR209
o

G223

J101

Q212
Q214, 215, 218

R225
R231
R232
R238
R239
R244
R246
R278

23D82783B37

9C857358

48R869393
48R869394

17C82177B05
17K865603
6585583
17C82586H04
17C82586H01
65400436
17C82177B0O7
17K868695

CAPACITOR, fixed:
47 uf £20%; 25 v

CONNECTOR, receptacle:
female; 12 cont.

TRANSISTOR: (SEE NOTE)
N-P-N; type M9393
P-N-P; type M9394

RESISTOR, fixed: #+5%; 5 w
unl stated

50 £10%

7 £10%

47 £10%; 1 w

0.33

0.2

39; 1 w

20

20; 10%

Channel Element

EPD-14785-A

TLNI1083A

orTLN1087A

Transmitter Control: =0, 0005%
frequency stability
Transmitter Control: 0, 0002%

frequency stability

TLD6962A Antenna Switch Kit

EPD-17376-D

TLN8486A Hardware Kit

EPD-15587-D

C407, 408
C409
C414
C808
Cc810

J403
P401, 402
P403, 404, 405

TB201

21C83191A01
23K865136

21C82372C07
23D82783B37
23D83214C02

9K867432
28B82331G01
28A474006

1V80761A54

CAPACITOR, fixed:

1000 uuf +100-0%; 500 v
15 uf *20%; 25 v

.05 uf +80-20%; 25 v

47 uf £20%; 25 v

15 uf £20%; 25 v
GCONNECTOR, receptacle:
female; single contact
CONNECTOR, plug; male
single cont. 0.125" dia.
single cont. 5/8" long

BOARD, terminal:
assy; 16 cont,

NON-REFERENCED ITEMS

26D83630D01
1V80760A43

HEAT SINK
HEAT SINK, transistor

C402 215410063
C403, 404 21K851846
CR402 48C83650G01
CR403 48D82617C02
J401, 402 9B82323G01
1.402 24C83383D01
L.403 24C83383D02
P101 1V80760A59
R401 6R5621

CAPACITOR, fixed: uuf; NPO;
500 v; unl stated

10 £0. 5 uuf

8 £0, 25 uuf

SEMICONDUCTOR DEVICE,

diode: (SEE NOTE)
silicon
silicon

CONNECTOR, receptacle:
female; single cont.

cotL:
2 turn; 0,8 1,
2 turn; 1.1 1,

CONNECTOR, plug; male
single cont.

RESISTOR, fixed:
10 £10%; 1/2 w

Cclo01
C102, 103
C104, 150, 106,
107, 108
C109
Cl110, 167
C155

C157
C158, 165, 172
C159, 166, 173
C160
C162
C163

Cl170
C196

C197
C1008

C1009
Cl0l0, 1011
1012

CR106

L107
L108

L109
L11o
Lll1
Ll1l2
L113, 114,
117, 118
L115
L116

Q106
Q107
Q108

R121
Rl122
R123
R124
R151

T105

T106
T107
T108

19C83191D02
19C83191D01
19C83221D01

19C83221D02
215127024
21D82355B15

21K865941
21D82785H07
23K865137
21K859773
21C82450B30
21K847743

21C82450B06
21R122235

21K859220
21D82204B03

215127024
21K848525

48C82139G01

24C83194D01
24D83188D05

or 24C82000E25

24D83188D06
24K800484

24C83961B01
24C82542E06
24C82000E25

24V80900A86
24C83193D01

48R869395
48R869247
48R869316

65129233
65129229
65127800
656291
656291

24B83473D01

24B83474DO0}
24B83340E01
24B83901E0l

power doubler; coded BRN-BLK

CAPACITOR, fixed: uuf; 500 v3
unl stated

var; 2.3-34; 650 v

var; 2-27; 650 v

var; 2.3-15; 850 v

var; 2.3-15; 850 v
6.8 %0, 5 uuf; NP0
24 £5%; N750

90 2%

500 £10%; 400 v
4.7 uf *20%; 25 v
2500 %5%

1.8 £5%

8 0. 5 uuf; NPO

0.75 £10%
18 %0, 5 uuf; NPO

33 #5%; N75
6 +5%; NPO

6.8%0, 5 uuf; NP0 (136-150. 8 mc)
18 £5%; NP0 (136-150. 8 mc)

SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)

germanium

COIL, RF:

doubler input; 4-1/2 turn
2 turns; 0,37" x 0, 82"
(150.8-174 mc)

choke; code BLU dot
(136-150. 8 mc)

2 turns; 0.38" x 0,91"
0.31 uh

choke; coded BRN
choke; 5 turns; incl R124
choke; coded BLU dot

choke; 1, 02 uh; sleeved
dc feed; 2-1/2 turns

TRANSISTOR: (SEE NOTE)
N-P-N; type M9395
N-P-N; type M9247
N-P-N; type M9316

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

47

180K

220

560; 1/2 w; p/o L112

560; 1/2 w

TRANSFORMER:
dot
pre-driver; coded RED-BRNdot

driver output; coded GRN dot
final output; coded BLU dot

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
TLD6932A PA Chassis EPD-15190-D

CAPACITOR, fixed: uuf; 500 v;
unl stated

cl1o01 19C83191D02 var.; 2.2-34; 650 v

Cc102, 103 19C83191D01 var.; 2-27; 650 v

C104, 105, 19C83221D01 var.; 2.3-15; 850 v

106, 107, 108

C109 19C83221D02 var.; 2.3-15; 850 v

C110, 167 218127024 6.8 £0.5 uuf; NPO

C155 21D82355B15 24 *5%; N750

C158, 165, 21D82785H07 500 £10%; 400 v

172, 179, 181,

183

C159, 166, 23K865137 4.7 uf £20%; 25 v

173

C160 21K859773 2500 +5%

C162 21C82450B30| 1.8 5%

C163 21K847743 8 £0.5 uuf; NPO

C170 21C82450B06 0.75 £10%

C176, 177, 21D82880EL3 40 x10%; 850 v

178

C180, 182, 21D82880E15 15 £10%; 850 v

184

C196 218122235 18 +0, 5 uuf; NPO

C197 21K859220 33 *5%; N75

C1001, 1002, 21K840848 6 +0.5 uuf; NPO

1003

C410 21K 865941 90 £2%; 300 v

C411 21D82133G01 10 £5%; NPO
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)

CR106 48C82139G01 germanium
COIL, RF:

L107 24C83194D01 doubler input; 4-1/2 turn

L1o8 24D83188D05 2 turns; 0.37" x 0.82"

L109 24D83188D06| 2 turns; 0,38'" x 0, 91"

L1110 24K800484 0.31 uh

L1111 24C83961B01 choke; coded BRN

L112 24C82542E06 choke; 5 turn; incl R124

L113 24D83188D08 2 turn; 0,58" x 1.3"

L1114 24D83188D07 2 turn; 0.5" x 0.92"

L115, 119 24V80900A86 choke; 1,02 mh; sleeved

L1116 24C83193D01 d-c feed; 2-1/2 turn

L1117 24D83188D09 2 turn; 0.58" x 1.3"

L1118 24D83188DI10 2 turn; 0.5" x 1.2"

Liz20, 121, 24B83209D01 final base; 1 turn

122

1,123, 125, 24B83211D01 coupling; 2 turn; 0. 6" x 0. 37

127

1124, 126, 24B83210D01 d-c feed; 2-1/4 turn

128
TRANSISTOR: (SEE NOTE)

Q106 48RB69395 N-P-N; type M9395

Q107 48R869247 N-P-N; type M9247

Q108, 109, 48R869316 N-P-N; type M9316

110, 111
RESISTOR, fixed: £10%;
1/4 w; unl stated

R121 65129233 47

R122 65129229 180K

R123 65127800 220

R124, 151 656291 560; 1/2 w; p/o L1112

R125, 147,148 65129755 10

RI127 6S124B55 2.7 £5%

R152 17C82291B07[ 1 £5%; 3 w
TRANSFORMER:

T105 24B83473D01 power doubler; coded BRN-
BLK dot

T106 24B83474D01 pre-driver; coded RED-BRN
dot

T107 24B83475D0 1 driver output; coded ORG dot

T108 24B83476D01}  final output; coded YEL dot

NON-REFERENCED ITEM

14A83211B01

INSULATOR, transistor
(used with Q109, Q110, Q111)

63E81041A16-AU

ey
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

PARTS LIST

TLN8474A Receiver Chassis Kit

TLN8474B Receiver Chassis Kit

EPD-15475-D

C339
C340
C341

CR306

L309

Q307, 308

R310, 337
R338, 346
R339, 340
R345

T302

XQ307, 308

8D82905G03
8D82905G04
8D82905G05

48C82392B03

25C82024D01

48R869436

65129225
65129231
18K867272
6K127803

25C83593D01

9B851303

CAPACITOR, fixed: uf £10%;
50 4,unl stated

. 047

. 068

0,15

SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)

silicon

COIL, audio:

choke; 6.6 h

TRANSISTOR: (SEE NOTE)
P-N-P; type M9436

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

3.3K £10%; 1/4 w

var; 25K

1.5K +10%; 1/4 w
TRANSFORMER: AF,

pri: TERM. 1 and TERM. 3
w/center tap @ TERM. 2; coil
res 0.5 ohms sec: TERM, 4
and TERM, 5 coil res 0,35
ohms

SOCKET, transistor:
female; 2 cont.

NON-REFERENCED ITEM

14B82399B01

INSULATOR, transistor (used
with Q307, Q308)

TLN8490A Chassis Hardware Kit

EPD-15476-0

ICONNECTOR, receptacle:

J402 28B848777 Imale; 23 cont,

IF Filter EPD-15477-A
FILTER, IF:

Z1 TFN6017CS bandpass; split channel

TLN8506A Metering Socket and Cable

EPD-15473-.0

c77

J1

21K800801

9C857358

. 0015 uf GMV +100%; 500 v

CAPACITOR:

CONNECTOR:
female; 12 cont.

Channel Element

EPD-14419-A

TLN1081A

or TLNI1086A

Receiver Control: +0, 0005%
frequency stability
Receiver Control: %0, 0002%
frequency stability

Ja4

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

TLN8464A, TLN5392A Power Supply Chassis

POWER SUPPLY

'EPD-15591-B

cz212
Cc213
C213A
C213B
C213C
C214

CR210, 216,217,
CR224

F202
F203, 204

L202, 203

Q201,202

Q201,202
Q203,204,205
206

Q207

T201
T201A

T201B

8D82905G33
23K868706

23D83210A08

48C82732C07
48C82525G02

65K4637
65K15270

24B82606B03

48R869423
48R869702
48R869437
48R869436

17C82381A03

25D83553D01

CAPACITOR, fixed:
0.47uF £20%; 50 V
consists of 3 sect:

(1500 uF+100-10%; 25 V
500 uwF +250-10%; 25 V
A50uF +50-10%; 25 V
100uF +150-10%; 25 V

SEMICONDUC TOR DEVICE,

diode: (SEE NOTE)
germanium
silicon

FUSE, cartridge
20 amp; 32 V

6 amp; 250 V

coIL, AF:
choke; 40 mH

TRANSISTOR: (NOTE 1)
P-N-P; type M9423

N-P-N; type M9702 (NOTE 2)
P-N-P; type M9437

P-N-P; type M9436

RESISTOR, fixed:
5 £10%; 15 W

TRANSFORMER:

consists of 2 sect:

pri. No. 1: BRN, BRN-WHT;
coil res .05 ohms

pri. No, 2: BRN-GRN, BRN-
YEL coil res .05 ohms

pri: No. 3: BLK, BLK-YEL w/
center tap @ BLK-WHT total coil
res 0.2 ochms

sec: YEL, WHT; coil res 0,48
ohms

pri No, 1: RED, RED-YEL
w/center tap @ RED-WHT total
coil res 1,15 ohms

pri: No., 2: BLU, BLU-YEL
w/center tap @ BLU-WHT; total
coil res .06 ochms

sec: GRN, GRN-YEL w/center
tap @ GRN-WHT; total coil res
0.5 ohms

NOTE:

1. Used in Model TLN8464A Only
2, Used in Model TLN5392A Only
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REVISIONS

63E81041A16-AV

MODEL AND

REF.

REFERENCE
SyYyMBoOL

MOTOROLA
PART NO.

DESCRIPTION

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

50D82994G01

SUFFIX NO, ISYMBOL CHANGE LOCATION
TMN6002C DP1 ADDED ADDITIONAL PARTS
TMN6043A DP2 PART NO., LIST
59D82933C02
HS1 PART NO, WAS

Jdb

CONTROL HEADS

TCN6067AJ Control Head and Speaker

(Non-Reverting)

TCN6067AK Control Head and Speaker

(Non-Reverting ""Private - Line")

TCN6068AJ Control Head and Speaker

{w/Reverting Switch)

TCN6068AK Control Head and Speaker

FRONT PANEL KITS

TGN6050A Front Panel

EPD-15594-0O

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

TMN6002C Dynamic Handset
TMN6043A Dynamic Handset with Armored Cord EPD-15597-B

NON-REFERENCED ITEMS

1V80763A20

41A864597
55A852656

ASSY, HANDLE AND PANEL;
incl: 64D83603D01 PANEL,
front; 55B852658 HANDLE
SPRING, handle (2 req'd.)
LOCK

THN6069A Housing & Base Plate

HOUSING KITS

EPD-15595-0

NON-REFERENCED ITEMS

15D83578D01
1V80763A21
64D82747D01

COVER, top
ASSY; COVER, bottom
PLATE, base

DPI1
DP2

HS1

Pl

59D82933C01
or

59D82933C02

50D83307F01

28C848760

30K854038

or 30B864145

CARTRIDGE, microcphone:

transistor amplifier
P/O HS1

HANDSET, dynamic:

incl, the following items:
59-83308F01 CARTRIDGE; re-
ceiver: imp. .125; 55-83308F 02
HANDLE, handset 15K868297
CAP, transmitter; 15-83308F03
CAP, receiver

CONNECTOR, plug:
male, 6 cont,

CORD, coiled:

5 cond.; stranded; (TMN6002C
only)

5 cond,; 42" length req'd {used
on TMN6043A only)

THN6070A Housing Kit

EPD-16163-0

NON-REFERENCED ITEMS

NON-REFERENCED ITEMS

15D83578D01
1V80763A60

COVER, top
ASSY: COVER, bottom

37A842245
42A82782A01

42B83848E01

32-84622A01

STRAIN RELIEF

CLAMP, ground (used on
TMN6002C only)

CLAMP, armor cable (used on
TMN6043A only)

GASKET, transmitter cap

MICROPHONES

TMN6001A Microphone

EPD-15596-0

(w/Reverting Switch - "Private-Line') EPD-15590-B
ATTENUATOR:

AT501 18K848773 "L'"-pad; 8 ohm & 64 ohms
LAMP, incandescent:

DS501 thru505 [65R4151 6.8 v; type £51
CONNECTOR, receptacle:

J501 9C848764 female; 6 cont.

J502 28B82739D01 |male; 10 cont,

J503 9C82164C01 female; 23 cont.

RELAY, armature;

K501 80B848943 2 form "C" (TCN6068AJ,
TCN6068AK only)
LOUDSPEAKER:

L5501, 502 50D82929A01 fcoil impedance 4 ohms; 3" dia.
RESISTOR, fixed: £10%; 1 w;
unl stated

R501 6R 488090 56; 2w

R503 655618 3.9K

R504 17K848766 0.33

R505 653963 100; 2 w

R506, 507 17D82177B36 |40; 5 w
SWITCH:

S501 40C82772G02 |rotary; 2 pole; 4 pos.

5502 40A881084 pushbutton (spst) TCN6068AJ,
TCN6068AK only

S503 40K80247 toggle; (dpst)

BOARD, terminal:

TB501 31B82272B01 |6.solder lug

TB502 31B82272B02 {8 solder lug

: LAMPHOLDER:

XDS501, 502, 9B83667D01 3 cont.

503

XDS504, 505 9B863168 single cont. bayonet base

NON-REFERENCED ITEMS

61B82132C02 |LENS, WHT (used with DS502,
DS503, DS504, DS505)

61B82132C01 LENS, BLU (used with DS501)

HS1

Pl

59K834032

28C848760

1V848806

HANDSET: .
carbon; incl, 59K51049
CARTRIDGE, transmitter; .

59K51050 CARTRIDGE, receiver
15K840998 CAP, handset
receiver; 15K840999 CAP, hand-
set transmitter; 40K854349
SWITCH, push;8K842123
CAPACITOR, fixed: tubular;
.01 uf; 200 v

CONNECTOR, plug:

male; 6 cont; polarized; round
molded phenolic ins., cable mtg.

CORD, handset:

assy: incl, 30K84270 CORD,
handset; coiled 5 cond.
29A800038 LUG, terminal; for

. 120" dia. stud and 3/32'" dia,
wire; 5 req'd, 42A85648 CLAMP
ground 42B848761 CLAMP cable
ref, part Pl
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