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GUARANTEED PERFORMANCE SPECIFICATIONS

MODELS U51GGT-1000 Series
INSTALLATION Front Mount or Trunk Mount
FREQUENCY 25-54 mc

TRANSMITTER RF
POWER OUTPUT

50 watts minimum

TRANSMITTER 40F3: %15 ke for 100% at 1000 cps or
MODULATION 20F3: % 5 kc for 100% at 1000 cps
RECEIVER Less than 0. 3 microvolt for 20 db quieting
SENSITIVITY 50 ohms RF input impedance

RECEIVER -100 db at *15 ke (20 ke channel spacing)
SELECTIVITY -100 db at +32 k¢ (40 ke channel spacing)

RECEIVER MODULATION

+ 5 k¢ (20 ke channel spacing)

ACCEPTANCE +15 kc (40 kc channel spacing)
Chassis mounted metering sockets on the transmitter and receiver,
METERING facilitate convenient metering of all circuits essential to tuning

and checking. A MOTOROLA portable test set or a 0-50 micro-
ampere meter can be used for this purpose,

INPUT VOLTAGE

12 VDC Positive or Negative Ground

CURRENT Standby 6.1 amps
DRAIN
(TOTAL) Transmit 16 amps

INTERMITTENT DRAIN

Each crystal heater: 0.65 amps

POWER SUPPLY

Fully transistorized

WEIGHT Approximately 47 1bs. (including accessories)
Trunk Mount: 6" high x 9-7/8" wide x 19-1/4" long overall
DIMENSIONS Front Mount: 6" high x 9-7/8" wide x 20-3/4" long overall
The MOTOROLA 2-way radic equiprment described in this manual
meets or exceeds all requirements for FCC licensing, and is in-
cluded in the FCC "List of Equipment Acceptable for Licensing in
s 3 "
LICENSING the Radic Services other than Broadcast",
INFORMATION

Identification of "Transmitter Type'" (XMTR TYPE) appears on the
equipment nameplate and on the transmitter chassis and is:

Type Number......, CC1008 {25-54 MG) for licensing under FCC
rule parts 10, 11, 16, and 21,

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.




FOREWORD

PURPOSE OF THE MANUAL

This manual offers the serviceman complete
installation, operation, maintenance and service
information onthe MOTOROLA 2-way radio models
described in it.

The manual will serve as a ready reference
for the experienced technician andalso as a step-
by-step guide for the inexperienced man.

For convenience and quick reference, the
manual is divided into separate sections. Each
section has complete alignment, service and
maintenance information on its chassis and/or
kits and includes its own diagrams, details and
parts lists. For example, the Receiver section
contains complete information on the receiver
models described in it. Installation and oper-
ation of the complete radio set are covered in a
separate section. All major section paragraph
headings and diagrams are listed for the service-
man's ase in the Table of Contents.

THE "RADIO SET"

MOTOROLA 2-way radio equipment is pack-~
aped as a radio set nlus accessories. The radio
set is assigned a model number for identification
purposes. It includes the transmitter, receiver,
and power supply chassis in a single housing.
This modelnumberdescribes the package specifi-
cally. Use the model number in its entirety when
making inquiries about the equipment.

U51GGT-1000A - describes a
trunk mount, 25-54 mec, 40 kc
channel spaced setwith a 50 watt,
one frequencytransmitter, and a
transistorized power supply.

Example:

It is evident that the model number is easier
to use and is more specific than a word descrip-
tion,

The accessories are identified by an acces-
sory group number which includes those other
items essential to completing the radio installa-
tion such as; antenna, speaker, cables, etc. Use
this number when referring to a specific group of
accessories.

DA1100C - describes an acces-
sory group which includes a one-
frequency control head and mi-
crophone, 12 v d-c cable kit, in-

Example:

stallation kit for a 10-inch hous-
ing, antenna, and a speaker.

In addition tothese model and group numbers,
Motorola has assigned identifiers to all chassis
and kits. These are for inventory and stock
control purposes and should be used by the ser-
viceman when requesting information on them or
when ordering replacements. Use the assigned
number identifiers. It will be to your benefit.
These are the only sure means of describing the
radio equipment and its many parts.

The radio set modelnumber is metal stamped
on the equipment nameplate along with the trans-
tnitter type number, serial number and type of
primary power. Chassis and kit numbers are
rubber stamped on the chassis or kit itself.

For the serviceman's use, breakdown cross
reference charts on radio set models and acces-
sory groups are located inthe front matter section
of the manual.

PRODUCTION CHANGES

When production and engineering changes
are incorporated into the equipment, a revision
numeral is assignedtothe chassis or kit affected,
e.g.; TA234 becomes TA234-1, with thefirst
revision. This chassis number complete with re-
vision numeral is stamped on the chassis at the
time of production, and the revision numeral be-
comes an integral part of the chassis identifier.

A schematic diagram number complete with
its issue letter is also stamped on each chassis,
This establishes direct correlation between the
chassis and its schematic. The schematic issue
is advanced each time a change occurs in the
chassis, The most recent issue is stamped on
the chassis.

INSTRUCTION MANUAL REVISION BULLETINS

Those changes which occur after an instruc-
tion manualis printed are covered by the Instruc-
tion Manual Revision Bulletins. These bulletins
give the reader complete information on the change
including pertinent parts listing data from which
the instruction manual can be corrected.

NATIONAL SERVICE ORGANIZATION

Motorola is a nation-wide service organi-
zation. Through its maintenance and installation



program Motorola makes available the finest
service to those desiring
reliable continuous com-
munications on a contract
basis.

MOTOROLA

RADIO COMMUNICATIONS

The largest service
organization specializing in’
mobile communications is

Motorola's National Service Organization. Over
800 strategically located, adequately staffed and
trained, independently owned and operated
stations, manned with several thousand F.C,C.
Licensed Personnel constitute the subcontracting

force.

The administrative forces of area and dis-
trict service managers and district service
representatives are in the
Motorola.

direct employ of

For your contract service requirements,
please contactyour local Motorola representative

or write to:

National Service Manager

Motorola Communications and Electronics, Inc.
4501 W. Augusta Blvd,

Chicago 51, Illinois

REPLACEMENT PARTS ORDERING

MOTOROLA maintains parts and service
depots in Dallas, Texas, and Burlingame, Cali-
fornia, to supplement the activities of the Parts
and Service Department in Chicage. The table

outlines the services provided by these facilities:

Factory: Crystal Service Department,
916 N. Kilbourn Ave.,

Chicago 51, Illinois

Chicago Parts and Service Department:
4910 West Flournoy Street
Chicago 44, Illinocis

Burlingame Parts Depot:
1616 Rollins Road,
Burlingame, California

Dallas Parts Depot:
7138 Envoy Court,
Dallas 35, Texas

Artea Parts & Resonant
Served Service Crystals Reeds
Central |Chicago Factory | Factory
and Parts Dept
Eastern
area
Southern | Dallas Factory | Dallas
area
Western | Burlingame [ Factory | Burlingame
area

These offices are fully equipped to give this
service, When ordering replacement parts, the
complete number identification of the item must
be used whether it be a component, kit or com-
plete chassis. This will fix proper identification
andinsure receipt of the desired item. Complete
number identification should also be used when
requesting equipment information.

Crystal orders should specify crystal type
number, erystal frequency, carrier frequency
and the chassis modelnumber inwhichthe crystal
is to be used.

Orders for ''Vibrasender" and '"Vibra-
sponder'' Resonant Reeds should specify the type
number and frequency and should identify the
owner and operator of the ''private-line’ network
in which these items are to be used,

CAREFUL USE OF THE INSTRUCTION MANUAL AND THE MANY SUGGESTIONS
CONTAINED IN IT WILL FURTHER INSURE PROPERLY INSTALLED AND

MAINTAINED RADIO EQUIPMENT,

THE EQUIPMENT DESCRIBED IN THIS MANUAL IS MANUFACTURED UNDER
ONE OR MORE OF THE FOLLOWING MOTOROLA U.S. PATENTS:

2,830,200
RE-24,110 2,547,027 2,688,059 2,759,052 2,833,994
D, 159, 182 2,566,759 2,691,094 2,759,103 2,834,879
2,343,115 2,583,032 2,691,560 2,770,721 2,835,794
2,404, 359 2,602,842 2,699, 425 2,777,950 2,846,596
2,439,408 2,608, 648 2,705,281 2,784,263 2,852,730
2,439,412 2,608, 649 2,713,664 2,799,001 2,860,239
2,459, 675 2,626,384 2,731,555 2,799,010 2,864,943
2,472,021 2,636,652 2,738, 466 2,799,832 2,883,521
2,524, 300 2,637,782 - 2,740,891 2,808,507 2,888, 652
2,524,534 2,650,333 - 2,743,144 2,809,236 2,899,547
2,547,023 2,652,542 2,743,361 2,810,068 2,901,601
2,547,025 2,662,942 2,750,451 2,811,590 2,905,909

Other U. S, Patents Pending

iv
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1. INTRODUCTION

The new MOTOROLA T-POWER mobile M
two-way radio sets incorporate several design
features which reduce maintenance and provide
full interchangeability between front and rear
mount radio sets. These features are:

(1)
(2)
sembly

transistorized power supply

interchangeable radio set drawer as-

(3)

''plug-in' control head

a, Transistorized Power Supply

The nmew MOTOROLA fully transistorized
power supply uses long-life power transistors in
place of conventional vibrator units, The transis-
torized supply provides operating voltages for both
transmitter and receiver. The use of transistors
eliminates the cost of replacing vibrators and im-
proves overall operation of the radio set,

b. Interchangeability

The radio set housing mounts either under the
vehicle dash or in the trunk of the car, The same
drawer assembly, including transmitter, receiver
and power supply, slides into the housing ineither
type of installation. In mobile radio fleets where
both front- and rear-mount installations are used,
this design provides full flexibility of exchange
between vehicles. Rear mount radio sets are re-
motely controlled by means of a dash-mounted
control head. The drawer assemblies can be in-
terchanged between vehicles with positive orneg-
ative ground electrical systems.

MOTOROLA INC.

DESCRIPTION

c. Plug-In Control Head

In dash-mount installations the control head
plugs into a receptacle on the front of the radio
set drawer assembly. Two lockscrews secure it
in place. In trunk-mount installations the control
head mounts on the vehicle dash and a cable kit
makes the connections between the control head
and the receptacle on the front of the radio set.
Thus, the same radio set drawer assembly canbe
easily exchanged between front and rear-mount
housings.

2. GENERAL DESCRIPTION

a. T-POWER "Radio Set"

The basic radio set consists of a transmitter,
recelver, power supply and housing. The trans-
mitter, receiver and power supply are assembled
together to form a drawer unit which slides into
the housing. External connections are made
through receptacles on the front of the housing.
The radio set canbe installed either under the dash
(front) or in the trunk {rear) of the vehicle,

Various T~POWER models are available,
providing either one or two-frequency trans-
mitters, and with either 20 ke or 40 kc channel
spacing receivers. The radioset cross reference
chart, which precedes this section of the manual,
shows the available models and summarizes
the equipment supplied with each variation.

b. Accessory Groups

In addition to the bapic radioc set, an "acces-
sory group'' is required to complete the installa-
tion, The accessory group includes the control

COMMUNICATIONS DIVISION

Engineering Publications

11/5/59-RCS

4501 W. Augusta Bivd.

-1-

Chicago 51, lilinois

68P862726-0



head, cable kit, antenna, mounting hardware and
other required items, Accessory groups are
classified for either rear-mount or front-mount
installations.

(1) Rear-Mount Accessory Groups

Rear-mount accessory groups include a
control head designed for mounting on the vehicle
dash and a cable kit for interconnecting the radio
set and control head. Control heads are available
either withor without microphones. Models sup-
plied less microphone have a four-pin receptacle
for connecting a detachable microphone or hand-
set, Models supplied with microphone have a
palm-type microphone wired-in at the factory,
Rear-mount accessory groups include either a
3-ohm permanent magnet speaker or the new
MOTOROLA POWER-VOICE speaker with built-in
booster amplifier. This speaker provides an audio
output of 15 watts from the normal radio set re-
ceiver output.

Accessory groups are listed inthe acces=
sory group cross reference chart in the front of
this manual.

(2) Front~-Mount Accessory Groups

Front-mountaccessory groups include a
plug-in control head which mounts directly on tne
radio set front panel. These control heads are
available for use with detachable microphones or
complete with factory wired-in microphones as
described for rear-mount control heads, Theac-
cessory groupincludes either a 3-ohm PM speaker
or the new MOTOROLA 15-watt POWER VOICE
speaker with built-in transistorized audio ampli-
fier,

These accessory groups are listed inthe
accessory groupcross reference chartat the front
of this manual.

3. DESCRIPTION OF RADIO SET ITEMS

The items included in the radio setare sum-
marized on the model chart at the fromt of this
manual, Major units, such as the receiver,
transmitter and power supply are fully described
in the various sections of this manual, as indicated
in the table of contents. Items not covered in
separate sections are described in the following
paragraphs.

a. Bub-panel Kit

The TK603 Sub-panel Kitis used withthe radio
sets covered inthis manual., This kit includes the

front and rear tie-plates and the hardware required
to assemnble the transmitter, receiver and power
supply into a single mechanical unit. This tiree
chassis assembly then slides into the housing as .
adrawerunit, The power supply connector mounts
on the front sub-panel of this kit, making the re-
ceptacle available for an external mating plug. A
coaxialcable which interconnects the receiver r-f
circuit to the antenna relay is also included with
this kit.

b. Housing

The 50 watt T-POWER radio sets are hwoused
in the K-9045 Housing. This housing is 9-7/8
inciies wide x 18-1/2 inches deep x 6 inches high.
The housing is a heavy gauge steel cabinet designed
to house the receiver, power supply and trains-
mitter assemblyas adrawer unit. Thehousing 1s
finished in an automotive type baked enamel.
Housing tops are removable for access to com-
ponents mounted on the chassis.

c. Front Panel

The TK661 Front Panel forms the exterior
front panel of the drawer Gnit. This panelincludes
an extruded aluminum heat radiator and the two
power transistors used with the power supply. A
chrome-plated bar on this panel is a carrying
handle whenpulledupand outward. Springcatches
on the heat radiator {ins secure the handle when
not in use. A key-lock mounted on this panel se-
cures the radio set against unauthorized person-
nel. Metering ports give access to the transmitter
and receiver meter sockets. The 19-pin power
supply receptacle is accessible through a heole in
this panel. The antenna receptacle for the radic
set is mountedon this panel. Acoaxialcable con-
nects this receptacle to the ANT. receptacle on
the transmitter chassis.

d. Crystals

The crystals used in the radio set are listed
inthe radio set cross reference chartat the front
of this manual, If crystals are re-ordered refer
to the REPLACEMENT PARTS ORDERING para-
graph in the FOREWORD of this manual.

e. Alignment Tool Kit

The K-9322 Alignment Toeol Kit is included
with the radio set at the rate of one kit per five
sets {(or less, if less than five are ordered). This
kit includes the tool required for aligning the trans-
mitter and receiver.



4. DESCRIPTION OF STANDARD ACCESSORIES
a. Cable Kits

Cable kits are not supplied as part of the
radio set model, but are includedin the accessory
group, which must be ordered separatelyfor each
type of installation. The type of cable kit used
depends upon front or rear mount installation and
upon one-frequency or two-frequency operation.
The cable kits available are listed in the acces-
sory chart.

b. Installation Kit

The installation kit includes a distributor
suppressor, by-pass capacitors, cable clamps
and mounting hardware for installing the radio
sets. It is usedforfront and trunk mount models.

c. Antennas

The TU304 and TU305 Series Spring Base An-
tennas are designed for 25-54 mc mobile radio
installations. The antennaconsistsof a l/4 wave-
length stainless steelred, a universal spring base
swivel mountand a coaxial lead-incable. Antenna
rods are cut to length at the factory for specific
frequencies. TU304 antennas have a 5-ft. lead-
in; TU305 antennas have a 20-ft. lead-in. The
available antennas are as follows:

Frequency Type of
Model No, Range Installation
TU304-H 30-54 mc. Rear Mount
TU304-L 25-30 me. Rear Mount
TU305-H 30-54 mc Front Mount
TU305-1L 25-30 mc. Front Mount
d. Speaker

The TU324A Trunnion Mount Speaker is de-
signed for mounting on a suitable flat surface in

the vehicle, It canbe mounted directly on the fire
wall or dashboard. It can be mounted on the
steering column when the TK395 Adapter Kit is
used, The unit consists of a 3-ohm, 5 inch PM
speaker installed in a louvered steel housing, An
eight-foot, 2-conductor cable is included.

e. POWER-VOICE Speaker

The Model TU433A-12V POWER VOICE
Speaker is a combination speaker and transis-
torized audio amplifierinalouvered steel housing.
Two power transistors in atransformer-coupled,
push-pull circuit boost the receiver audio output
to a 15-watt level with less than 0% distortion,
This unit is especially desirable for all high am-
bient noise applications or where the receiver
must be monitored at some distance from the
vehicle.

f. Control Heads

The control head provides the required con-
trol facilities for operation of the radio set. Two
basic models are available for front mount radio
sets and twoare avatlable for rear mount models,
Model variations include one or two-frequency op-
eration and ''wired-in" micropihone or provisions
for detachable microphone,

Front-mount models are designed for direct
plug=-in cennection to the radio set front panel.
Control heads for rear-mount models are mounted
on the wvehicle dash with an adjustable angle
bracket.

Refer to the intercabling diagrams in this in-
struction manual for wiring details of the control
heads.,



OPTIONAL ACCESSORIES

TU546 SERIES PORTABLE TEST SET

For testing and alignment of Motorola trans-
mitters and receivers. Cable and plug mate with
METER sockets on radio chassis.

P.7208 WATTMETER
DUMMY LOAD

Used with portable test
set to measure trans-
mitter rf power output.

SPECIAL PURPOSE KITS

K-8292 Hood Wiper--Suppressor. Used to reduce

interference from noise generated in the vehicle.

K-7257 Extension Cable. Provides full length
ground return from rear-mount radio set to bat-
tery, Consists of two 17-foot lengths No. 4 cable
with lugs at each end,

Long Cable Kits. For limousine and truck instal-
lations. With 20-ft cables instead of Lt
cables. Fully interchangeable.

P-.34t GENERATOR FILTER

Used to attenuate generator interference. Rated

at 40 amperes.

"PLUG-IN'" UNITS
TU353A MICROPHONE
TU475 TELEPHONE

HANDSET

For control heads
with4-pin MIC recep-
tacle. Built-in tran-
sistorized pre-ampli-
tiew Moving coil
element for improved
voice reproduction.
12" coiled tinsel cord.
DPST  push-to-talk
switch. Mic. and
handset interchange-
able.

EPD-1742 (CELQ070) EPD-1491

MC1971

EPD-1741 (CE044)



INSTALLATION AND OPERATION

INSTALLATION

Installation instructions are packed and shipped with the radio set accessories.

OPERATION

PRE-OPERATIONAL CHECKS AND
ADJUSTMENTS

Purpose

The purpose of the pre-operational check is
to ascertain that the mobile radio set is oper-
ating properly when initially placed in service.

The equipment has been accurately aligned
at the factory for optimum performance, It is
possible, however, that mishandling in transit
may have disturbed some of the adjustments, It
is essential, therefore, that a pre-operational
check be made to assure proper operation when
the equipment is installed,

b. Pre-Installation Bench Check

The radio set can be checked before instal-
lation using a bench test set-up with permanently
installed cabling and control facilities and a bat-
tery or battery eliminator. The dc supply must

MOTOROLA INC.

be a 12-volt source. An antenna dummy load, rf
wattmeter or operational antenna must be con-
nected to the radio set ANTENNA connector on
the front panel. A test set for metering the
tranamitter and receiver should be available.
This type of laboratory set-up is particularly
useful where many sets must be checked, how-
ever, it does not give a complete check of the
actual cables, control unit and speaker to be
used,

The ideal set-up for a pre-installation check
is a bench test in which the radio set, cable kit,
control head, speaker and antenna are assembled
to form a complete facsimile of the vehicular
installation. The pictorial cabling diagrams in
the installation instructions packed with the cable
kit show how to interconnect the various itemas.

Once the test set-up is assembled the equip-
ment can be turned on and operated as described
in the following paragraphs.

COMMUNICATIONS DIVISION
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c. Installation Checks

Before placing this radio set in operation
make the following installation checks:

(1) General
Be sure all cable connections and bolted
connections are secure. Make sure all fuses are
in place and all tubes are firmly seated.

(a) Be sure the equipment is connected
with the proper polarity to al2-volt dc electrical
system, Set the ON-OFF toggle switch to the ON
position. This applies the dc input to the radie
set.

{b) The green pilot lamp should be lit
and all tube filamments should be energized. To
check filaments, unlock the drawer assembly and
slide the drawer out or lift the top of the housing.
After making this check keep the radio set open
for the following checks.

{3) Check Receiver

(a) Meter Readings

Check receiver meter readings
against the STAGE MEASUREMENT CHART in
the RECEIVER section ({noise input readings
only). Use the Motoreola portable test set or
equivalent 0-50 microamp. test meter. The
cable of the portable test set plugs directly into
the metering socket of the receiver chassis.
Check meter readings in the various test po-
gitions as indicated on the chart. If any of the
readings are beyond the given limits, re-align
the receiver as described in the RECEIVER
section,

{b) Check for Normal QOperation

With the receiver properly aligned,
the dc input applied to the equipment and the an-
tenna connected, the receiver should be in full
operation. Check for proper operation as
follows: Turn the VOLUME control to the full
clockwise position, Turn the SQUELCH control
to the full counterclockwise position (open). You
should hear either a loud, rushing noise in the
speaker or gsignals from any on-frequency station
which may be on the air at this time, In the
absence of any received signals the loud, rushing
noise is a normal indication of receiver oper-
ation with "open' squelch.

(¢} To Set the VOLUME Control

There are two controls involved in
adjusting the audio level to the speaker. These
contrels must be adjusted in the presence of a
normal, fully deviated signal from the base
station transmitter {or other mobile located at an
average distance). To adjust these controls pro-
ceed as follows:

With a signal being received, set
the VOLUME control on the control head to
maximum volume (fully clockwise). Then adjust
the audio level control on the receiver chassis to
a setting just below the point where distoriion
becomes audible. Now, reset the control head
VOLUME control for the desired listening level.

The use of two controls in the audio
circuits permits future readjustment of the
speaker level at the control head without re-
setting the receiver audio level control.

{d) To Set the SQUELCH Control

Turn the SQUELCH control in the
clockwise direction until the noise is squelched
{cuts out}.

e Fhk Repolalums
The operation of the transmitter in this
radio set is covered by FCC rules and regu-
lations. Several provisions of thege rules are
briefly summarized in this paragraph. For
complete information, refer to the current FCC

regulations covering the applicable type of
service and equipment. FCC regulations
excerpts:

(a) Transmitter frequency and devi-
ation must be checked before a transmitter is
placed in service and at least every six months
thereafter. A suitable procedure shall be
employed to ascertain that the transmitter is on
the assigned carrier frequency and that the
transmitter crystal actually controls the fre-
quency of the radiation. Medulation deviation is
limited to #15 ke for 40 ke, 60 kc and 120 kc
channel spacing operation and to #5 ke for 20 kc
and 30 kc channels.

(b} The rf power output of a trans-
mitter shall be no more than required for satis-
factory technical operation considering the con-
ditions ef its use.



(c) Only duly authorized radio oper-
ators or personnel working directly under their
supervision may tune or adjust a radio trans-
mitter.

(5) Check Transmitter

(a) Operational Check

The transmitter must be checked
for proper operation before the equipment can be
placed in service.
ri wattmeter or the regular mobile radio set
antenna to the ANTENNA receptacle on the front
panel. Set the HI-L.O switch on the power supply
chassis to the HI position. Press the micro-
phone push-to-talk button momentarily and listen

Connect a dummy load lamp,

for relay operation. The transmit-receive relay
on the power supply chassis and the antenna re-
lay on the transmitter chassis must operate.
Check for indication of rf power output. The
dummy load lamp should glow or the rf watt-
meter, if used, will show the rf power output.
If the regular mobile antenna is used, the trans-
mitter should radiate signals to receivers of
ather sets on the same frequency.

CAUTION
Do not key the trangmitter more than a
few seconds at a time while making
these operational tests.

If the operational test is satis-
factory, proceed to the next step. If there is no
indication of rf output, some troubleshooting
muet be done before proceeding. The simplified
functional diagram in this section shows the
overall operation of the radio set and gives the
step-by-step sequence of operations. The inter-
cabling diagrams trace the various circuits from
chassis-to-chassis. Schematic diagrams of each
chasgsis are included in the various sections of
the manual. With thege diagrams, the technician
can understand how the radio set works and can
isolate troubles to a specific chassia or stage
thereof.

(b} Meter Readings

Refer to the alignment procedure in
the TRANSMITTER section of this manual. With
the HI-LO switch in the HI position check meter
readings against the values given in the FINAL
METER READINGS CHART. The transmitter
must be keyed to obtaln readings. Use the
microphone push-to-talk button or the switch on
the Motorola portable test set. To check
readings consult the chart and set the switch to a

glven position. Then key the transmitter just
long enough to observe the reading. Readings
can be taken in any order, If the readings in
positions 2, 3, 4, 5or 6 are below the minimum
values given, re-align the transmitter as de-
scribed in the alignment procedure. The reading
in the PA position is not too important at this
point, however, if it ig above the maximum value
given, do not key the transmitter any more than
absolutely necessary.

It is advisable to follow the com-
plete alignment procedure at this point, since the
next step requires a repeak of the transmitter
adjustments to obtain full rf output.

(c) Loading to Antenna

Set the HI-LO switch to LO and load
the transmitter to the antenna as described in the
last three steps of the alignment procedure.

d. Deviation Check

FCC regulations require a deviation check
before a transmitter is placed in service. This
check is described in the TRANSMITTER section.
2. OPERATOR’S INSTRUCTIONS

a. To Turn "ON' Equipment:

Place the ON-OFF switch in the ON position.
The green indicator will become illuminated.
The receiver is now in full operation and the
transmitter filaments are "on'.

INOTE
If multi-channel transmitter and/or re-
ceiver is used, place frequency selector
switch in desired frequency position,

b. To Receive:

(1) Turn the VOLUME control to the full
clackwise position.

(2) Turn the SQUELCH control te the full
counterclockwise position,

(3} Adjust the SQUELCH control, by turning
the control slowly clockwige until the noise is
just squelched (cuts out). Turning the control
beyond this point will increase the minimum
signal necessary to open the squelch circuit.

(4) Set the control head VOILUME control to
the desired speaker level with a received signal.



c. To Tranamit:

(1) Remove the microphene from the hanger
bracket and press the push-to-talk button. The
red indicator lamp will become illuminated, indi-
cating the transmitter is '"on", If a military or
noise cancelling type microphone is used, heold
the microphone at approximately a 30° angle
from the lips and speak clearly and distinctly
across the microphone in a normalor loud voice,
If a handset microphone is used, speak directly
into the mouthpiece of the handset. The TRANS-
MITTER CANNOT BE OVER-MODULATED BY
SPEAKING LOUDLY.

(2) To receive reply, release the push-to-
talk butten. The red indicator lamp will go '"off'
indicating that the transmitter circuits are no
longer energized.
be heard over the speaker and/or the handset
earpiece (if used).

The received reply may now

{3) When the transmission is completed,
releage the push-to-talk button and hand the
microphone on the hanger bracket.

d. To Turn "OFF" the Equipment:

Place the ON-OFF switch in the OFF po-
sition. The green lamp will be turned "off'.

3. CIRCUIT DESCRIPTION

The operation of the radio set as a whole is
illustrated in the simplified functional diagram in
this section, Refer first to the SEQUENCE OF
OPERATIONS table for the various steps, then to
the components as identified on the diagram,
The diagram applies to both front-mount instal-
The only
differences between these two types of instal-

lations and rear-mount installations.

lations are in the contrel head and dc input cir-
cuit. The power supply, transmitter and
receiver are the same for both installations.

Once the simplified diagram is clearly
understood refer to the POWER SUPPLY section
of this manual for full information on the tran-
sistor multivibrator and relay action. For de-
tailed description of the transmitter and re-
ceiver, refer to the TRANSMITTER and RE-
CEIVER  sections. For exact intercabling
connections between the various chassis, refer
to the intercabling diagrams in this section.
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c. To Transmit:

(1) Remove the microphene from the hanger
bracket and press the push-to-talik button, The
red indicator lamp will become illuminated, indi-
cating the transmitter is "on'. If a military or
noise cancelling type microphone is used, hold
the microphone at approximately a 30° angle
from the lips and speak clearly and distinctly
across the microphone in a normalor loud voice.
If a handaet microphone is used, speak directly
into the mouthpiece of the handset. The TRANS-
MITTER CANNOT BE OVER-MODULATED BY
SPEAKING LOUDIL.Y.

(2) To receive reply, release the push-to-
talk button. The red indicator lamp will go "off"
indicating that the transmitter circuits are no
longer energized. The received reply may now
be heard over the speaker and/or the handset
earpiece {if used),

{3) When the transmission is completed,
release the push-to-talk button and hand the
microphone on the hanger bracket.

d. To Turn "OFF" the Equipment:

Place the ON-OFF switch in the OFF po-
sition. The green lamp will be turned "off'\
3. CIRCUIT DESCRIPTION

The operation of the radio set as a whole is
illustrated in the simplified functional diagram in
this section. Refer first to the SEQUENCE OF
OPERATIONS table for the various steps, then to
the components as identified on the diagram.
The diagram applies to both front-mount instal-
lations and rear-mount installations. The only
differences between these two types of instal-
lations are in the control head and dc input cir-
cuit, The power supply, transmitter and
receiver are the same for both installations.

Once the simplified diagram is clearly
understood refer to the POWER SUPPLY section
of this manual for full information on the tran-
sistor multivibrator and relay action, For de-
tailed description of the transmitter and re-
ceiver, refer to the TRANSMITTER and RE-
CEIVER sections. For exact intercabling
connections between the various chassis, refer
to the intercabling diagramas in this section.
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PARTS LIST for Intercabiing Diagram §3E856474-D

NEFRRENCE
sTmEoL

LA
PART W

BESCHIPTION

Al

€1

cz
c3

I2

Bl

B3

Pa

1V861317

23C855013
lor 23B844927
23CB55013

55C852603

65R 4151

65K52382

V855055

9B16345

9C801050

1V854933
{ptag-mm |

oT V852400
("wired-in"}

284474006

5B855112

AMPLIFIER, AF

Tophone pre-amplifier:

assembly; includes

1¥859594 BOARD, circuit:
eyeleted aszembly; includes
soldering lug terminala

Reference parta C1, Ql, RS,
R&, RT, R8

CAPACITOR. fixed: electrelytic;
tubular; 20 uf +100-10%; 25 vdcw

tubular; 20 uf +100-10%. 25 vdew
same as G2

CARTRIDGE. microphone:
magnetic, dynamic type: 175 ohm
impedance at 1 ke
LAMP, incandescent:

-8 volt; , 2 arnpere; single
cantact bayonet base; globular
glass; type 51

same as DS1

FUSE, cartridge: one time. paper
20 ampere; 250 volt; 2" long
x 9/16" dia

CONNECTOR. receptacle: female:

" assembly: includas mounting
bracket and single contact,
coaxial connector

4 contact; polarized; round
molded black phenclic base;
chassis mounted, imcludes

457699 LOCKWASHER

13/16" internal
ZK81180 NUT, ring
19 eontact; polarized: rectangular
1 - phenolic bass;

chassis mid.; does not inclade
TB855113 BRACKET, connector
mig,, nor H4CE55103 PLATE,
comnectar mig,: bracket and
plate mast be ordered
separately

MICROPHONE, dynamic:

" palm type: contains transistor
amplifier and "push-to-talk'"
switeh | includes reference
parta Al, DPL, 54, W8

palm type. contains transistor
amplificr and ‘push-to-talk"
switch; includes reference
parts Al, DP1, 51, W4

CONNECTOR, plug:
" “male: single contact; ronnd bake-
lite wafer insulatar; cable

mounted: connecta to Trana-
mitter Antenna Reiay Antenaa
Connsctor
samec as PL except £onnects to
Transmitter Antenna Relay
Receiver Connector
sime as PL except connects to
Receiver Antennz Connector
female; 2 contact; polarized;
round phenolic wafer insulatos
cable mounted: does not
include 158855111 SHELL.
comnecter: shell must be
ordered separately

L

30KB52742 CORD, coiled;

el

41AB52707 SPRING, strain
relief

11M2506 TUBING, extruded,
#9 BLK: 1" length req'd

#14 x 3/4" plain hex) 4 req'd
45119331 LOCKWASHER:
/4" aplit: 4 req'd

e | TR sescanion eemo | e pescmpnoN vmio | Ve seschrioN
CONNECTOR, (cont'd) i
Ps zaals3T0 male; 4 contact; polarized; round W {cont'a} TLN600OA Installation Kit; includes the
molded phennlic insulator: gLl LG erminaty Following itema:
cable mounted; includes ies mounted inaulstion
41KB38823 SPRING, cable piercing; 8 req'd
strain relie( 1v84015 Noise Filter Kit:
ws I0KEI157Z ngle conductor, #10 b
TRANSSTOR , 53 8A821889 CAPACITOR, generator]
Q1 184124317 type MNGD. does not include StrEp T teten etk haah filter; fixed:
LRBEIITH DEULATOR, s A A 7 A e
transiator: inmulator must be i g 0 e | b 150 vdew; one lead
ovdered separately fuds T berand geonrcad, o lead
®tud; lug must be ardered inaulated; 2 aupplied
RESISTOR, fixed: carbon; £10%; Bepriately 6A4141 SUPPRESSOR. noisc
T Wb #ame a5 W5 except does not i .
/2 wiina. ; unless otherwise stated e i resiator; screw type
Rl 17X89246% wire-wound; 4 shm 22%; 1 w treieifl oot i 457670 LOCKWASHER: /4"
R2 181855108 variable: wire-wound; 20 ohm o h'l;;m[ e Infernalid =
220%: 2w sepazatel
z;: é:}:gzm? ;;‘:::f -;.;g_waund, 10K; 2w w? SOABZEAS0 i EEE AR TK6LL Cable Kit: includes reference pasts
2 o e £ oo cach condactar; #18 ga. Tand the following iterna:
= by bix stranded; 41" length Teq"
R7 BR54L0 180 ohm CORD, mic TS
RE bR5621 10 ohm W8 1V854034 aszembly; include 32AB80952 | GASKET, fuseholder
Ra 6R488016 33 ohm: 2 w 30K852742 CORD, coiled; Iv4ra596 Mounting Hardware Kit, fuseholder
R0 6R5550 57 ohm tinsel | includes;
R same 35 RI0 41AB52707 SPRING, strain 4A83863 WASHER, cushion
SWITCH 2 supplied
$L 40B858304 toggle: spat 1IM2506 TUBING, extruded; 35400465 SCREW, tapping: #10
52 40A80248 toggle: spdi: does not inclode #9 BLK; 2" length req'd x 3/4" slotted rovnd head;
258382 NUT, machine: 294847033 LUG, terminal; 2 aupplied
15/32-32 x §/16" hex; wire mounted; inaulation 457658 LOCKWASHER: #10
2 Tequired; nuts must be plercing: 4 reg'd interaals 2 dupplied
ordered separately 29AB47034 LUG, terminal; 451706 WASHER: 3/8" x . 203
s3 NOT USED wire mounted; insulation * . 033", Z supplied
54 4DBBSTLT4 push; dpat piereing; 4 redq'd
BOARD, terminal: 37K480513 SLEEVE, rubber
TBI 31AB90699 & screw terminals Reference part P5 Gusies) Heas
. ras0ts LE:D, elec(ri;il'h S Ttema which are common (a all coatrol
attery to Fuseholder; includes: % heads are listed first. Items which are
30K831572 CABLE, power: RENBEESRINEER LA not common {o all cantrol heads are listed
eingle condictos; AT ga. The following are replaceable parta which under the model number of the particalar
";““;’“" uay e, SEKY do not appear on the Intercabling disgram control head concerned.
. length required
29KB32116 LUG, ring longue:
for 3/8" stud and #10 wire Items common 1o all control heads
29KB24154 LUG, ring tengue: LAMPHOLDER: include reference parte psl, DSZ,
El0 Bl pnn R0 pire XDS1 $AB59619 single contact) miniature; 33, P4, R1, Rz, R3, R3, s,
" hayonet base TBI, WS, W6, W7, XDSI, XDS2,
LINEy RP transmission: ) XDs? same as XDSL and the following itema:
wz 1¥B55053 @ancmbly, Antenna fo transmitter
Antenna Relay; includes: 258382 NUT, machines 15/32-32 x 9/16"
FUSEHOLDER: single fuss mounting
LyBES0S4 ASSEMELY; cabla XFl 67892616 rectangular porcelain bas hex; 2 Teq'd
2nd plug: includes pat=ali b e 61859520 | LENS, indicator: RED
308475378 CABLE, RF: 2V long x 8/16" dia. 61K859621 | LENS, indicator: GRN
coaxial; RG-58A/U; 487681 LOCKWASHER: 3/8" internal
6" length required 258364 NUT, machine: 3/8-32 x 1/2" hex;
RefErence pait P1 TLN60OOA Installation Kit; includes the following z req'd
Reference part J1 eSS 4C455103 | PLATE, connector mounting (back
Wi 1KB00193 Transmitter Antenna Relay to cover)
Recelver Antenna Input; 78835113 BRACKET, connector mounting
includes: 424855115 | CLAMP, cable
30B475378 CABLE, RF; V859627 Cable Clamp Kit: includea: 26857812 | SHIELD, indicator lamp: 2 req'd
coaxial; RG-58A/U; AZAT9376 CLAME, exbleswivedi 5122080 LOCKSCREW: 6-32 x 1/4" plain
24" length required 357467 SCREW. tapping: hex| b reg'd
Reference parts P2, P3 F8 x 3/87 plain hex; 4 req'd 36BR55027 KNOB, control: 2 req'd
V849628 Mounting Hardware Kit: includes
CORD, micrephene: 35125947 SCREW, tapping:
w4 1v854006 aspembly, mcludea:

Each contrel

shown for the model, plus items liated above.

head model includes the items

| ancammon e | mgiosge
TCN60OOAA (1-freq. with 'wired-
in" mic rophone)
includes the following item.
1v852400 MICROFHONE (reference part R PSR
MK part MK {both | V854053 ang
364857093 BUTTON, plug 1¥652400).
37K106352 GROMMET, rubber; for 7/ 16"
dia hale 35127481 SCREW, muchine: 6-32x 7/8
- Phillips round head, 2 required
TCNGODOAB (Z-freq. with "wired= EET RS LOCKWASHER: 46 split; 2 required
In" microphone);
ancludes reference part S2 and
the following itema-
1¥852400 MICROPHONE (reference pari Fach microphone model meludes
MK the 1teme shown for the model,
3BAB5T09Y BUTTON, plug plus trems liated above
37TK106352 GROMMMET, rubber: for /18" —_ -
dia hole 1¥B52400 Micraphone
—— = s —=— ("wired-in” type]
TCNBOOOAE {1-freq. with receptacle includes reference part MEL
for "plug-in' miczophone); (tvB52400)
includes reference parts J2, R4
and the following items: TU353A Microphone
487691 LOCKWASHER: 1/8" internal Toplug-in' typer
29R52T9 LUG, soldering: 7/8" includes reference part MKI
- - — (LV¥854043) and the following
TCNEOQUAT (2-freq. with receptaciel atems.
Tor “plug-in'' microphane) 1V 16241 Mounting Kit, macraphone;
includes reference parts J2, R4 includes
52 and the following items $44RB5596 microphone hang-up
487691 LOCKWASHER: 3/8' intetnal 35122830 SCREW, tappmg
29R3279 LUG, saldering: 7/8" WEx 1/2% 2 req'd
Microphones

Items which are common to all microphones
are histed first. Items which are not common
1o all microphones are listed under the model
number of the particular microphone
concerced.

1¥854005

15124693

42A852710
38AB52699
15DB52566
L3B852703
354852701
12B852702
142857138
42A852705
14A8B57137
4K852762

3127924

Items common to all mi¢roghones
include the following parts.

NOTE
These items are part
of reference part MKL
{hoth 1VB54033 and
1vB52400).

BACK HOUSING AND HANG-UP

STUD ASSEMBLY

LOCKSCREW: 6-32 x 1/4'; Phillips
round head; 3 reg'd

STRAP, strain relief

BUTTON, push

FRONT HOUSING

GRILLE

CLOTH, grille

GASKET, rubber

INSULATOR: used for insulating
printed circuit assembly

CLAMP, used for securing
microphone castridge

INSULATOR; uscd between clamp
and microphone cartridge

WASHER, insulating; used asa
spacer

LOCKSCREW: 6-32x 5/18';
Phillips round head




CONTROL HEAD JUMPER TABLE

* X = item used
--- = item not used

BQUIPMENT USED* JUMPERS
CASE
NO. N CIRCUIT OFERATION
MIC. |HANDSET M:g;“" QUIK-GALL Ju1 | rm JuU3
B Basie operation, Radia Set Speaker in
EITHER T T T i USED USED OMIT

Handset picked up connects audio to
handset earpiece OMIT | OMIT | USED

g - X x R [ e e I NI SRR -——— -———
Handset picked up connects audio Lo
handset earpiece, speaker in circuit. USED OMIT USED
Audio to speaker when microphone is

3 x o X X removed or hung up. Alarm circuit oMIT USED OMIT
energized. "Guik-call disabled.
Audio switched from speaker to handses
earpiece. Alarm circuit energized OMIT | OMIT | OMIT

< x x X e T e 5 % menifnmsncn
Audia switched from "gquik-eall" to
epeaker aad handset. Alarm cizenit OMIT USED oMIT
energized.

~ "Quik~calt" used for alarm purposes only.

§ s & Audio to spesker at all times. USED | USED | OMIT

EPD-1516-C

*PUSH-TO ~TaLi"
BUTTON

L5
BUSH"
swiTon

WICROPHONE
ELEMENT

MICROPHONE
PRE-AMPLIFIER
(REFER T

Al
PRE-AMPLIFIER DETAIL

ey
OYNANIE
ELEMENT

)

WOTE
THE JUMPER AGROSS RB MAY OR MAY
NOT BE IN THE GIRCUIT WHEN SHIPPED.

CONTROL HEAD ol
sweLD
g:: r—__@ D—l\ (§CONTROL CABLE
= 0
WHT-YEL Bo r 8RN e ar",
.  Sa— "R
Fsal "
Rip 48
BRN-TEL i J5n. ;
5 o2ff 1 rU‘ wa Wi
°"I WHT-REG & :n_.‘L'"" & » frvsie
FI-F2 SWTCH ¥ o
{2-FREG, MODELS ONLY] g o, WHTZGRN 30 :n—'“’—"m— p—4 =
) Y
ANy -
wr 2
SQUELEH L o
Sontaol [ oy
iox ws
i ORS
— FOR IENITION thvore BatvER
. din SwiTCH CONTH POSITIVE OR
St gl .

NOTE
R4 |S PART OF CONTROL HEAD
WITH MICRGPHONE RECEPTAGLE.

wHT
S

—

L e

CONTROL HEAD BACK PANEL

vz

-
: o N
'PLUG-IN' NIGROPHONE CABLE: SN 1 28 o
o =1
3 NN » e
K 3 e
' o LS e, =
*PLUG-IN" MICROPHONE. CABLE— N ES a
- AEQ — N f L / / ——
BLK Nw L) J 4z
' . i Py X oo
/ 270 SEE NOTE I
arn
' ' — | HANG-U# BOX
L ' ' ' ' . N
san
voLume
‘conTROL
e
20
sPEaxer

RN auﬂl

-l INSERT UNDER SCREW O )—T
BACK FLATE OF CONTROL HELO

2.CONNECT (W7) BETWEEN
5" REL &Y TERMINAL AND
<sx AccEss
SWITCH,

AL AN
ORY TA® ON IGNITION

OPTIONAL ACCESSORIES
PARTIL DIAGRAM OF
RCVA Out-CALL uMIT

ps

50 —fp8LU
P REQ (84)
. TEL (Pt )

s
.

e

PLACING HANGSET 0R MICROPHONE
1N HANG TP BOX MOVES
CONTACTS TO LEFT,

SPAMG ACTIGN RETURNS
COMTACTS WHEN HANBSET

OR MISROPMONE IS PICKED UR

L uoier

oLy
h_reo

wit
\_ams-wr
N_snosLy
h_aux

OR4

veu

hn




CONTROL CABLE
i .

Q 5 SWELD
r =

POWER SUPPLY

TRANSWTTER
18

TRANSMITTER

4
ANT, CONNECTOR

- e \y X ; AE0-8Ly aEo- Ly roseoc Bee STHBRAEN,
. -
€ sk 1zve RED » 708 v0C | i
— D TRANSISTORS ; =y
i i ,
e ™ POLARITY a +zravne o
= iz REVERSING +200V0C !
“ VIOLET BRA TERMINALS —— ¢ rep-ver | RED-YEL U—
= - . ~ . WK NETMORKS
-’(52 q—/ l B
w3 - | ws
1<5 =, Lil.2 S VeneLe L. 15> UL P4 SCAEEN
N ———4
POLARITY REVERSING TERMINALS.
= - | Sown FoR RETAT SaTTERY ShouNe
R (BLK TERMINAL TO ARROWI.
30 T - :
| FOR FOSITIVE BATTERY GROUND, TN ED SR -HED P gD s
- REVERSE THE TWO TERNINALS .
"'(“ q}-aﬂ B i I l (RED LEAD TO ARROW | AED-BLX RED- BLK SR 65 AT SoRei
I Frny | Buk-aRG 1 .
o g | I
o wa I i
| nr N
22 :ﬂ—“‘ | outpuT
FOR IGNITION 12VOLT BATTERY VIOLET 1 BLK-WHT BLK-whY BLK-WHT
ALK SWITCH CONTROL [t
=2 k- T BLE (Y FILTER orn-veL || WHT
— ol pdtatl NEGATIVE GROUND [ ST
l““ 2 coN:g:nw\Razrw:‘En I—J J— "
E5*MELAY TERMINAL AND AN I
<55 ACCESSORY TA® ON (GHITION
swiTCw Mg pe+ 3 GANWHT " 2upi0
N | 330 ot 1RewT ows
- O N +
OPTIONAL ACCESSORIES
PARTILL DIAGRAM OF
I RCVA. QUIK—CALL UNIT l e
L 3 ] EE— R R
= Bix
I’ﬂ :: GAN - 4 | ——}— — — —» AEa ¢ gee carwope
BEY U P ET] MiC_avpID —b »‘—"V"v_u B
‘|-< = EE— | ===
™ RED 0—’ : RED PUSH-TOT TELK YEL- GRN PINS, METER PLUG
4 o1
q] T /1 $! AL |
s = ; \ -
. Yo baN-wrT L (L A
T 7-i/2 W BLK "E
is TELIFL ) " == I
FREQ. 7 5 T I s
Y
s SWITCHED B+ ™ <
vz < - 8e
SUPPLED wiTh i FEEDER
a5 HANG-UP 80X T — SWITCHED B+ ur- oRg R e TN, TRTER
IN MANG—UP BOX NOVES YEL SQuELCH | R
. CoNTacTs 10 LE¥T, s ‘ NOISE AMPL. CATHOOE
SPRMG ACTION RETURNS i
5 RN CONTACTS WHEN WANDSET sLLS & Koy AUoio 2 ‘.BLK WHT 1‘;
= c‘],_':._. OR MICROPHONE IS PICKED UR T JYEC ssteur
1 SLATE
a5 3 :ﬂ—o—— |
— . RCVR FILS _izvpC | gmeveL FiE
:}—m.m

L

BACK PLATE OF CONTROL HEAD

%
ar ]
o

PLL)

- FREQ.2 0SC. CATHODE

__RECEIVER

@

REVISIONS

TIAQ
ISSUE

THASSIS
SUFFIX

CHANGE LOCATION

REF,
SYMBOL

— | Tuméissa z-FaEn, [RCVR. TERM,
CVE FILTER XIT [3D. ON POWER
ADDED SUPPLY

Rear Mount Radio Sets
Intercabling Diagram
Motorola No. 63E856475-C
11/5/59-RCS



BARTS LIST for Intercabling Diagram 63E856475-C

nirearece
Srmao

moTORO! A
Fr

DrzcmrTion

1vBe1317

21CR330:3

23c851013

oSH4151

63R5228)

©3K524a2

oKALHIO

9B16345

AMPLIFIER, AF:
microphone pre-amplifier:
ssembly, acludes:
1V859594 BOARD, ¢ircuit:
cted assemble, ncludes
soldering lug texminals
Reterence paris Cl. QI, RS,
R6, RT. RE

CAPACITOR, {ixed | electrolytic;
EBSTIT. 4 LTHT00- 10 BF v

tubular, 24 uf +100-10%, 25 vdow
CARTRIBGE, microphone;
magastic; dynamsc typ
mpedance a1 1 ke

LAMP, incandescent
o8 volt: -2 ampere: single
contact bayonet base: globular
glass: rype 51
same a3 DSL
El cartridg
ore time. glass: | ampere. 250 V
1-1/4" lang x | 4
ane Lme. paper. 20 ampere: 250 V)
2% Jong x 9/16" 4

CONNECTOR, receptacte: female.
" assembly- inchides mounting
Bracket and single contact
esamial comnyctor
9 contact. pelarized: round
molded black preacizc
insulato:

saddic moantcd
same az 2
same as J2
% contact. rectangular molded
black bakelie wnsulator;
chassis mounted
4 comtact; polarized; round
molded biack phenalic base:
ehatens mionntcd mclads
33708l LOCKWASRER:
recral
2K8 1160 KUT, vang

LEAD, eleciricall jumpe

Tor relerence only
for reforemce nnly
tor reference only
for reference only

rrerince | moronaca R
RELAY. armature:
594858460 12 v dc, contact arrangement,
1 fozm "A"; coll resistance
76.5.93.5 chm
MICROPHONE. dynamic:
MK. 1V854033 | palm type, containg tramsistor
Cplug-in®} amplier and "push-ta-talk'*

2z

B3

EN

or 1V852400
{ wired-
)

5C801050

28R474006

28A18370

qBA1Z4T

171892465
18855108

1BK335107

£R5350

CONNECTOR,

RESISTOR, fised: cazbon; $10%;

switeh, includes reference
part, Al, DRI, S4, Wil

palm type. comtamns tranmetor
amphifier and "push-to-talk "
awilch, sncludes reference
parts Al, DPL, 54, W10

Temiale! (5 Lomncts powds i
x¢ctingular, medded mica
filled phenolic base; cable
mourted, connects to Fower
Supply, does nat include the
Followang component parts
whics must be ordered
separately
158800676 SHELL. connector
158800674 GOVER, conmector

ahell
144500673 INSULATOR,
cunnector shell small
148800678 TNSULATOR,
comnector ahell large
32AED066T CLAMP, cable
4ZAH00GEY CLAME, cable
%A [l72) WASHER. "C"
4AB(0CT1 WASHER
IBBUILE] SCREW, connedtor

eotaaming: mcludes knarled
o
351205 SCREW. 6-32 % 1/8;
2 required
357362 SCREV, 6-32% 1/21
2 reqer.

male: craxial: round bakelite
waler insulator; cable maunted

Aame 1s Pi

same 3 P2

male; 4 contact; polarized;
sncludes metal shell and
41KE3862) SPRING, cable
straim relief

TRANSISTOR
Type MKbG. doen nat include
12A85 1196 INSULATOR
snasater must be ordered
meparacely

1/2 w, ins | unless otherwise stated;
wire-woiund; 4 ahm *2%: | w
varisble: wire-woun

2207, 2
variabie! wiva-wound| 10K; Z w
270 ahm. | w
47K
33K
18D ahry
10 ahm
33 ohem, 2w
47 ohm
aame 2= RI0

nEFERENCE

MATOOLA
i e

Btichienon

eerimince | MOTOROUA
s PART e oesCen M| | Heteion pEscherion MisEe|  oroney oescarion REPREACE | moToNOUL otscarnon
SYITCEY CABLE ASSEMBLY, {cont'a) CORLL misrsihoney satrol He:
AL 405858304 |7 toggle: epat wz i Ivasael — Fepre (‘ i tnen Wiy 1¥854006 includen Cantrot Ay
sz 40ABDZ45 ‘owg;.”;;n;‘; does not include duscholder with Atiached f ",‘,‘"‘)d" 3"‘:951’:L4cngz;;°rxled; Itema which are common 1o a1f contral
UT), maching connecting leads: includes e i " headn are listed firot. Ttems which are
] nuts must be ordered teparatelyl H following stem eeliel liated under the mode! numbes of the
52 NOT USED i 20KB26456 LUG, ing Longus) b i perticilar-conteol head concezned.
s aomms717a | s apst for #10 atid and #18 wire "9 wagin reqld
. 29890405 CONNECTOR, 2saeness “'-IGd tareepdts —]
torminal N wire maunted; insulation
g i plug: male: singie contact: Items common to ali_tonizol heads
SEsew TR eRaals ! - sercing 8 veq'd UL e
T sawess | Fetminsl pin type: coded #b i P I bt include refescnce parts DS), DSZ.
i i o . 32, 33, J4, 15, ®1, A2, R3, RS,
CABLE ASSEMBLY, special purpose: . LEAD, electricai ping-ta; 30kB52742 CORD, cailad: i Re K Lt
wi 1vBiz0eL mclides ealaracs puvi F w1 Lvesoass | ieciodes: mie.) e Bttt o
e {ollowing items: 10M488285 WIRE, electricall w BLERER
30430032 CABLE, 12 ¥20 ga, | stranded, in el . 288362 NUT, machine: 15/32.32 x &/ 1%
comduetar; stranded, jns. i coded GRN-WHT, 68" L Thamb. Etaiad exi Do,
1eads: shielded: black plas i #8 CLEAR; 2" length req'd e e i)
b lengih required = Sy A b1B#59620 LENS. mdicator: RED
covered: 17 4t length req'd 25KB90205 CONNECTOR, NABAUAREE Gy Raermials 51K854621 | LENS, indicator. GRN
29K890448 CONMEGTOR, plug plug: male: single contact. ebremmntad oo 457651 LOCKWASHER. 184 niesnal
male, singhe contact; pin pin type: cable mounted. piercing; & res <hinc: 3/B-32 x L/2" hew
type; cable mounted; coded code 294847034 LUG, terminal, 58369 WU Bl B2 8RR e
#18 29K824455 LUG, ring tongue wire mounted; jnsulation §4ABS7162 | PLATE., comnector mounting fback
aloo includea for #10 atad and 420 wire plereiag) dra caver
the following connectora 37KaB0515 SLEEVE, Tunber s122518 | LockscREW 189 plai
which are the same ax CABLE, power: Reference part P5 2 EERCREN 40 % 3/167 plain
above part numbex wa 424858871 | © consints oTa brass airap 2-3/4" slzesas | LOGKSCREW b Jz x 34" plain
29K890418 except for long x 578" wide x . 015" hex head; 4 reg'd
<oding +3 wdicated; thick; processed and plated . 36BBS8027 | KNOE, contral; 2 reg'd
ws 1Vesnadn ineludea: NOHREERRENGRD AITEMS TBEsS239 | BRACKET, control head mounting
Part No. Codes 0KB 13233 CABLE, power: 1819955 | MOUNTING HARDWARE KIT:
= == Sihile ceatucions Linea: The following are replaceable parta el
o i o atatrded; ins, . soded RED. which do not appear on the intercabling ST wasnen. e
29%80052L 2 5 £t length req'd dingram e
20KB90422 22 l?l;“ﬂ::l!;ui- =Thg toogue = 487470 LOCKWASHER: L/4"
¢5KBY0sLT 2 o '
et 2“ 29K824154 LUG, ring tengur LAMPHOLDER .
2 or #10 st . 855117 ingle contact miniature bayonet
Sikones o for #10 reud d *ps [ il atare beyone Ve i
29KB90430 0 ead, 2 Teqh
ey ik LEAD, electrica xDs? aame az XS |
il o+ we V859482 Telay Jamper; nclude
e 5 10M370 WIRE, slectricalt SEHOLDER Each control head model includes the stems
single conductar; #12 ga. ¢ XF1 SKB4T 158 cable mounted; male and female shown for the model, plis iterna Listed above.
stranded; inn. | coded BLK satalner | single fuse mountin
aiso includes e
4" Lengw reg'd inciudes #18 ga, wire leads,
ARASHIASh CLAMEL AXELE: Z9KBAS0BL LUG, slorted tongae tranded, insulated, coded ———— o
"rap around!” atraim . o TONBAGLAA (1-freq. with “wireds
e for #10 stud and #12 wire: BRN; length 68 overall for o e
424893464 HOOK, 15" zeq'd Jololtienam ALk 08 Juke; ingludes the fallnwing iteme:
i wr 1ygaT4le Tgnition Switch Cantral: includes includes reference part ¥ | o MORCetoNe s tats
SoREIHIBL LUG; wiopted 0 WIRE, electrical XF2 1VE59445 inclades refexence paris K1, W4, MEL)
v EREEIGE A0 Faid i sinale cond ictor. 920 ga. W5, W6, sng e fallowing 185705 | BUTTON, plug
"1 wire stz ine. ; <oded BL, tems: T7K106352 | GROMMET, rubber, for 77161 dra
INBI206 CRILE ASSEMBLY, 6 fe. length reqd 145858470 BOARD, mounting: 20le
) 26KB24456 LUG, Tig tongue malded pherahc — =,
10KB11S72 CABLE, powers o b e A eires w}z«snm RETAINER, fuge; TCN8ODIAR (2-fraq. with “wirsd-
aingle conductor; Teq i0p, in’ microphane,
e 424861188 RETAINER, fuse: includes raference part 52 and
codad BLK; one 171t LINE, RE:;; transniidnion: (bokton, clossd end) the following ilems!
oo ahea e, Tangih ws 1¥B5083 <Tade I5CRE1II0 COVER, mounting r— MICROPHONE {eterence pur
L ) V855054 LINE, RF board K1y
. tranamisaion; ncludes: 3BA85TD SUTTON.
29K824 1454 LUG. 7ing tongue: T g sl
e T anid e v s 30Be75 338 - ; EENEGYRA GaRle d) FTKI0EI5 GROMMET, rubbers for 716"
CABLE, AF: coaxisl; a
29330072 LUG, ring tongue P : includes reference parts F2, K1, W 1o W7, Siashel
RC-56A/1;
for 516" atud and §10 60 langth req'd and the following itema TCHOWIAE {17 - _—
wire 4zgth TCNSQUIAE (1-freq. with recepiac
i pil‘: :Ji V859447 INSTALLATION KIT! includes! ‘plug-an* miczaphene! |
Reference parl 136145 SCREW . tapping: includes raference parta J6. K4
" e B enCsm R Al i ke e 457691 LOGHASHER: 375" ime roal
s et - 3/8" internal
¢oaxial RG-58A/U: 2 2. 387542 SCREW, tapping: 2985279 LUG, soldexing: 7/8"

Tength required
Heference parts PJand P4

8 x 378" slotted

4 reg'd
42419376 CLAME,

Winder head:

cable

31K1072 34 GROMMET, yubber

4STeYL
24R327%

TCN60|AF (2-dreg. with recepracic
far "glLg-in" microphone)
includes reference parts J6, Ré

S52fnd the fallawing atemd
LOCHW ASHER nte rnal
LUG.[scldermg 778"

Items whech are comnian to alt microahones

are Late
w0 all m

Afiyae. Iems which are nel comman
crophones@ d ander the model

1
number of the partlc.lar microphone
concern.d.

(B CERER (BB RN
include the fotlowing pATes

NOTE
These fems are part of
rederence part MK, fbott
bt

1VH54005 | BAGK HOUSING AND HANG-UF
STUD ASSEMBLY
35124653 | LOCKSCREW ©:32 x 114", Phillzps
round'hean. ) req'd
24852710
188852695
15DEs 25
11363270
ssagszTn)
szmss s inbar
144857138 | INSULARUR used for msulaning
Driated c17c it aesCmbly
424852705 | CLAMP, Jsed for accuning
macrdce ne cartridge
144657137 | INSULAFOF ssed between
and phone cariridge
AK852762 | WASHER, cnsalating, used s a
spa
Is1zaa2e LOCKSCREW 6-32x 346", Phillips
round kead
35127181 SCREW, machine. 6-32 % 7.8
Phillibs round head. 2 req'd
45400386 LOCKWASHER r6 aphit. 2 req'd
Each mil rophane model includes
the itemi shown for the model.
plus siesbs lioted abose
V852408 Mrcrophone
{ wited In" type)
s ludes refereace part ML
Ve
wiszdl




CE055

TAZ35W-R2 RECEIVER

MODEL CHART

MODEL NUMBER OF CHANNEL
NUMBER FREQUENCIES SPACING
TRB1080AA/ 1 40 KC
TA235W
" TRB1080AC/ 2 40 KC
TA235W-R2
TRB10B0AB/ 1 20 KC
TA2355
TRB1080OAD/ 2z 20 KC
TAZ2358-R2
TA235X 1 120 KC
TA235X-R2 Z 120 KC

1. DESCRIPTION

a. Application

The receivers listed in the model chart are
designed to receive FM signals on cne (or two)

RECEIVER

fixed, crystal-controlled frequencies in the 25-
54 mc band., The receivers obtain operating
voltages from the power supply which is part of
the overall radio set.

b. Design

The receiver {ncorporates a double-conver-
sion superhetercdyne circuit., The chassis has
15 tubes and 17 tuned circuits, excluding the
plastic-sealed circuits of the PERMAKAY IF
filter. The IF wave filter is the major factor in
determining the signal reception bandwidth, On
models designed for 20 kc channel spacing opera-
tion the signals are attenuated -100 db at +15 ke,
On 40 kc models the signals are attenuated -100
db at +32 ke. On 120 kc models the attenuation
is 100 db at +120 ke.

c. Basic Receiver Circuitry

The basic receiver circuit consists of the
following stages: an RF amplifier, a first local
oscillator, a first mixer, a first IF amplifier, a
second local oscillator, a second mixer, three
second IF amplifiers, two limiters, a discrimi-
nator and two stages of audio amplification.

d, Two-Frequency Models

The two-frequency receiver is the same
as the single-frequency receiver except for
the addition of another first oscillator and
control crystal. Two-frequency models re-
ceive signals on two specific, crystal-controlled
frequencies in the band. Only one frequency

COMMUNICATIONS DIVISION

11/5/59-RCS
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GUARANTEED PERFORMANCE SPECIFICATIONS

MODEL NUMBER TRB1080AB/TA2355, TRB108B0AA/TA235W, TA235X, TA235X-R2
TRB1080AD/TA2355R2| TRB10B0AC/TA235W-R2
CHANNEL SPACING 20 ke 40 kc 120 ke

SELECTIVITY -100 db at +15 ke -100 db at +32 ke -100 db at +120 ke
MODULATION
ACCEPTANGE +5 ke +15 ke +15 ke

TUNED CIRCUITS

29 including 12
plastic-sealed in
Permakay filter

29 including 12
plastic-sealed in
Permakay filter

20 including 3
plastic-sealed in
Tri-K filter

SENSITIVITY Less than 0. 30 microvolt for 20 db quieting; 50 ohms rf input impedance
FREQUENCY Oven type crystal maintains oscillator stability within +0.0005% from
STABILITY AND -30° C. to +60° C. ambient (+25 C. reference)

TEMPERATURE

RANGE

SPURIOUS AND
IMAGE REJECTION

More than 100 db

SQUELCH

Noise compensated type, adjustable sensitivity, threshold
sensitivity of 0.10 microvolt

TUBE COMPLEMENT
AND FUNCTION

6AK5 - RF amp.
*6CB6 - oscillator
6AB4 « lst mixer

6BH6 - lst IF amp.

6679/

12ZAT7 - 2nd osc.-mixer

6CB6 - 2nd IF amp, (1)
6CB6 - 2nd IF amp. (2)
6CB6 - 2nd IF amp. (3)
6BH6 - lst limiter
6BJ6 - 2nd limiter

*two for 2-frequency models

6AL5 - discriminator

6BH6 - noise amp,

6C4 - noise rect.

6679/

12AT7- audio and
squelch amp.

6A05 - audio output

AUDIO OUTPUT

2 watts to a 3 ohm speaker at less than 10% distortion

AUDIO RESPONSE

From +1 db to -8 db of 6 db/octave de-emphasis characteristic from

300-3000 cps

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE




can be received at a time. The two-frequency
receivers are designed for operation with
a frequency separation between channels as
great as 120 kc. without any change in perform-
ance specifications. An external switch is used
to select frequencies. The switch is connected
into the cathode circuits of the two first local
oscillator stages. In the F1l position the switch
grounds the cathode of the #1 oscillator, per-
rnitting that stage to operate normally. At the
same time it opens the cathode of the #2 oscil-
lator to disable the #2 stage, In the F2 position
the switch reverses the connections and selects

the #2 local oscillator. The F1-F2 switch is part
of the contrel head in mobile radio sets.

e, Chassis Complement

Each receiver consists of a basic chassis
and a number of other items depending upon the
frequency range, number of operating frequen-
cies and channel spacing operation. The re-
ceivers are factory assembled from the sub-
assemblies to form a compact single unit. The
items included in each receiver are summarized
in the following chart,

MODEL : #%*CRYSTAL(S)
A
NUMBER FREQ. BASIC CHASSIS COIL KIT FILTER BETOTAED
N ~ $ ﬁ 3
: g 24 ‘? —t — 0O
Q (@ - P i "2
Bl 8l w| 2|2l 2|l 8] B1E|&yag
AR IR I IR IR R P Rt
“l%l el el El 41l &2l 8| P1E |3 23
- N & & = [ [ = = [ [ G| =2
TRB10BOAA /
TA235W X X X X g
TRB1080AC/ 5
TA235W-R2 X X X | X 1
TRB1080AB/
TA2358 X X X X 1 1
TRB1080AD/
TA2355-R2 X X X X 1 2
TA235X X X X % 1 1
TA235X-R2 % x X X 1 2
X =1 used
2 = 2 used

* Coil kit designations include an L, M, H or HH suffix to indicate frequency range:

L = 25-30 mec, M = 30-40 mc,

H = 40-50 me, HH = 50-54 mc

#*% The crystal used with the radio set depends upon the operating frequency:

RM/RP-14A is for 25-40 mc

RM/RP-15A is for 40-54 mc



2. OPERATION

a. Stage Analysis

This receiver operates in accordance with
basic FM receiver operation theory, The stage
analysis given in these instructions is but a brief
summary of the salient points. To follow the
discussion refer to the block diagram included in
this section of the manual. This diagram shows
stage-by-stage signal flow and operating fre-
quencies.,

b. RF Amplifier

The carrier signals received at the antenna
are coupled to the grid of the RF amplifier by the
impedance-matching network in the input circuit.
The RF stage provides some amplification of the
signals, however, its main purpose in the cir-
cuit is to improve sensitivity and selectivity.
The gain of this stage is designed to provide the
otpimum signal-to-noise ratio in the signals sent
to the first mixer. [In the output of this stage
three hi-Q, critically coupled tuned circuits pro-~
vide very high selectivity in the signals which
pass on to the mixer.

By First Oscillator and Mixer

The first oscillator generates a signal of the
correct frequency for direct injection into the
mixer without multiplication. This frequency is
heterodyned with the incoming rf carrier in the
first mixer stage. The difference between these
two frequencies is used as the mixer output. This
output is a 5.5 mec. signal which carries the
modulation originally impressed on the incoming
rf carrier,

The local oscillator frequency is above the
f carrier in sets tuned to the 25-40 mc. range.
The local oscillator is below the RF carrier
when the receiver operates in the 40-54 mec,
range., These frequency relationships can be
expressed as follows:

For the 25-40 mc. range:

fo-f = 5.5 me,

fir st/

oscillator
frequency

first mixer
output
(first IF)

RF carrier
frequency

For the 40-54 mc. range:

f -f = 5.5 mec.

c o
RF carrier first first mixer
frequency oscillator output
frequency (first 1F)

In these formulas the carrier frequency is
the frequency assigned to the transmitter which
this receiver is intended to receive, The first
oscillator operates at a specific frequency in the
30.5 to 48.5 mc,. range, depending upon the rf
carrier frequency. When the assigned carrier
frequency is known, the oscillator frequency can
be calculated as follows:

For the 25-40 mc. range:
{f =f + 5.5 mec.
[} c
For the 40-54 mc, range:
f =f - 5.5mec.
o e
The first oscillator frequency is crystal-
controlied to maintain oscillator stability within
+0,0005% from -30°C to +60°C ambient (25°C
reference). The crystal element is mounted in
a thermostatically-controlled heating oven to
maintain proper operating temperature,
The first oscillator frequency is mixed with
the carrier to provide the first IF, 5.5 mc.,

which is passed on to thefirst IF amplifier stage.

d. First IF and Second Mixer

The signals are amplified in the first IF
amplifier and applied to the second mixer along
with an injection frequency generated in the sec-
ond local oscillator. The second local oscillator
frequency is controlled by the IF crystal. This
frequency is 5955 ke, , the same for all receivers
regardless of rf carrier frequency. The differ-
ence between the second local oscillator fre-
quency and the first IF is the second mixer out-
put. This output is a 455 kc. signal which carries
the audio modulation., The frequency relation-
ships of these three stages are as follows:

Second local oscillator
freq. . .....iv e . 5955 ke
First intermediate freq, .., .. 5500 kc.

Difference freq,

(second IF) . 455 ke,



ANTENNA 15T RF o |18T Mixer| tST IF ' END MIXER | FILTER |4
J401 V101 V193 L V104 L—»1/2 VI05-A > =
25-30 MG (L) 6AK5 6AB4 6846 6679/12AT7
30-G0MC (M)
4C-50MC(H)
50-54 MC (HH ) f
o
|
CRYSTAL FREQ.NO.{ lerea.noe | [ cavarat | 2D
Y101 OSCILLATOR OSCILLATOR Y201 : GRYSTAL
305- ‘ b — 558t | b i V102
485MC V102 [ vzoi | 48.5Mc | 5955 KC.
fe 6CB6 L _6CB& L_fo ] 6679/24T7
NOTE: V20f B Y201 USED ON TWO
FREQUENGY MODELS ONLY.
fa
15T 2ND
2ND IF-1 fz 2NDIF-2 | ¢, 2NDIF-3 | o, LMTER | r, LIMITER t, |DiscrRimNatoR
V106 V107 V108 V109 4 V110 LA K
6CB6 6CB6 6CB6 6BHE 6Bu6 6ALS
DCBIAS
NOISE - NOISE B AUDIO
IAUDIO
NOISE NDISE SQUELGH AUDIO POWER
AMPLFIER RECTIFIER OC | AMPLIFIER DC. | AMPLIFIER | AUDIO | AMPLIFIER AUDIO
via Vi3 172 V114 172 V14 V{15 ouTPUT
6BH6 6C4 6679/12AT7 6679/ 12ATY BAOS
LEGEND'
fc= CARRIER FREQUENCY (SEE TABLE)
fo= 18T OSCILLATOR FREQUENCY (SEE TABLE)
FORMULAS
1, = iST INTERMEDIATE FRELUENCY<5.5MC. BAND | fo Te
f, = 2ND INTEIMEDIATE FREQUENGY: 455 KC. m | fer | to-1
:H—_}— fe=fo ] fo+ e
e. Second IF signals, thereby virtually eliminating the noise
which characteristically 'rides" the signals in
A PERMAKAY IF filter is used in the the form of amplitude modulation. These stages
second IF before the amplification stages. are largely responsible for the "quieting' effect

This filter is permanently sealed in polyester-
styrene and is unconditionally guaranteed ifor
the life of the receiver provided the seal is
unbroken and the housing is not tampered with,
This filter is the major factor in determining
the bandwidth of the receiver, It greatly at-
tenuates the signal outside the pre-determined
pass-band, Signals leaving the filter are ampli-
fied by three stages of second IF arplification
(tubes V106, V107 and V108) and applied to the
limiter stages,

f, Limiters Discriminator and Audio Stages

The two limiter stages, tubes V109 and
V110, clip the tops and bottoms of the incoming

inherent in the FM communications receiver
when it picks up an on-frequency signal, The
limiter output is sent to the discriminator, tube
V111, which translates frequency deviations into
corresponding amplitude variations, thereby de-
tecting the audio modulation. The audic amplifi-
cation stage provides two watts audio output to a
three ohm load. '

g. Noise-Actuated Squelch Circuit

The noise-actuated squelch circuit consists
of a noise amplifier, a noise rectifier, a dc am-
plifier and associated circuit components, as
shown on the schematic diagram. The discrimi-
nator output is applied to the input of the noise



amplifier, V112, The input r-c network greatly
attenuates the low-frequency components but
passes frequencies above 3000 cps, These ran-
dom frequencies are applied as a signal to the
grid of V112 and amplified like other types of
signal inputs. In the cathode of the noise ampli-
fier the variable SQUELCH control varies the
gain of the tube by adjusting its bias. The set-
ting of this control is covered in the following
paragraph.

The output of the noise amplifier drives the
noise rectifier, V113. The rectified noise signal
appears as positive voltage across the load re-
sistor, R152. This positive voltage is added to
a steady negative bias taken from the second
limiter stage. 7The resultant of these two volt-
ages is applied to the grid of the dc amplifier
tube, In the no-signal condition, noise
alone, the resultant voltage is zero or somewhat
positive. The dc amplifier conducts and cuts off
the audio amplifier tube. This keeps the speaker
silent when signals are not being received, When
signals are received the noise is greatly reduced
and the rectified noise output is not encugh to
overcome the steady negative bias on the grid of
the dc amplifier. In this condition, the dc ampli-
fier is cut off and the audic amplifier cperates,
passing on the received audio signals,

s By

h, Squelch Control Setting

The SQUELCH control limits the gain of the
noise amplifier tube. In practice, this control is
adjusted for a ''threshold" setting, This is the
point where the rectified noise voltage will bias
the grid of the DC amplifier so that the audio
amplifier is just barely cut-off, Then, when a
weak signal is received a slight reduction in
noise will cut off the DC amplifier and allow the
audio amplifier to conduct.

3. OPERATING ADJUSTMENTS

a, Audic Level Adjustments

The audio level control on the receiver chas-
gis isused to set the maximum audio level avail-
able at the VOLUME control on the control unit.
This permits future adjustments to compensate
for variations in tube characteristics, resistor
and capacitor tolerances and transmitter devia-
tion, This control has more than adequate range
of audio drive tothe 3 ohm PM speaker. It should
be adjusted with the VOLUME control on the con-
trol unit set at maximurm volume, Then, the re-

ceiver audio level control is adjusted to a point
just below the setting where distortion becomes
audible, This provides a full volume range for
the control head VOLUME control. If the recei-
ver audio level control must be adjusted ina
laboratory test set-up where a speaker is not
available, a setting of approximately 90 per cent
full volume will approximate the normal adjust-
ment.

4. ALIGNMENT PROCEDURE

A complete receiver alignment procedure, in
chart form, is included in this section. Test set-
up information, using a MOTOROLA portable test
set, is alsoincluded withthe alignment procedure.

Any 0-50 microampere meter with an equiv-
alent series resistance of 20,000 ohms may be
used as a metering device. The meter should be
connected from chassis ground tc the pin recep-
tacle of the metering socket corresponding to the
stage being measured. Refer to the applicable
schematic diagram for specific metering pin re-
ceptacle information.

5. PRE-OPERATIONAL NOTES

The receiver is aligned to its exact operating
frequency before it is shipped from the factory.
It should, however, be checked for proper op-
eration before it is placed in service. Make the
frequency check described in step 9 of the
ALIGNMENT CHART in this section. Also take
meter readings for the first five entries in the
stage measurement chart. If the readings are
beyond the allowable limits, relaignthe receiver
according to the ALIGNMENT CHART,

a., Laboratory Sensitivity Check

Quieting signal is that input signal necessary
to reduce the output noise at speaker 20 db.
Quieting measurements should be made in a well
shielded location in the absence of extraneous
electrical noise.

This measurement is important in that it in-
dicates in one measurement that theunit is work-
ing normally.

The actual measurement is made by observ-
ing the noise wvoltage at the speaker without any
carrier at the antenna. Sufficient carrier is then
introduced at the antenna to reduce the output
voltage to 1/10 its former value.



To measure the quieting signal accurately,
a signal generator, Motorola Model T1034A
Series or equivalent, and a Motorola Portable
Test Set are required. Employment of a VIVM
or db cutput meter suitable for accurate measure-
ment or receiver audio output, is also recommen-
ded.

(1) Turn the signal generator "on' and sta-
bilize by a "warm-up" period of 1-1/2 to 2 hours.

{2) Connect the meter plug from the Port-
able Test Set to the meter receptacle on the
chassis.

(3) Place the REC-XMTR~0, 50 us switch
in the REC position and the GRID CURRENT-
METER-FIELD STRENGTH switch in the ME-
TER position on the Test Set.

(4) Connect the signal generator, adjusted
to the desired carrier frequency to the antenna
input comnector using the coaxial lead and 6 db.
pad. The exact carrier frequency will be indi-
cated by a zero reading on the test set with the
meter switch in position +4 or -4,

(5} Connect the output meter across the
voice coil leads (terminals 1 and 2 on the termi-

nal board of the power supply or adapter chas-
sis).

NOTE

If an output meter is not available, the
test set may be used to measure re-
ceiver output by placing the test set se-
lector switch in position 8 or 11, depen-
ding upon the test set used. (Test set
measurements are purely relative and
will not constitute actual output level
readings. )

(6) Turn the SQUELCH control fully coun-
terclockwise (off).

(7) With no signal input to the receiver
(signal generator ATTENUATOR control set for
zero output} adjust the VOLUME control on the
receiver chassis for 0,5 volts of noise output on
the audio output meter. (Adjust for a reading of
10.0 if the test set is used for this measure-
ment}).

(8) Adjust the output level of the signal gen-
erator until the receiver audio output is de-
creased 20 db. (to 0,05 wvolts on audio output
meter) from the reading in step (7)., Adjust for a
reading of 1.0 if the test set is used for this
measurement,



b. Stage Measurement Chart

APPROX, MICROVOLT METER METER READING
INPUT INPEE TO | EREQ. IN MG, POSITION OR DB.
Noise Antenna - 1 «0.1to -1
Noise Antenna - 2 -10 to -30
Noise Antenna - 4 0to+1
Noise Antenna - 5 -12 to -16
Noise Antenna - 6 -12 to -40

0.30 or less Antenna B *DB Meter 20 db, (quieting)
2:9 Antenna Fc il -5
8.0 Pin 1 of Fy *DB Meter 20 db. {quieting)
V 101 I -5
30 Ist RF Fc
3 Pin 6 of 5.5 *DB Meter 20 db. (quieting)
V 103
80 1st Mixer 5.5 1 ~5
5 Pin 1 of 55 b *DB Meter 20 db. (quieting)
Vv 104
300 lst IF 5H 1 -5
5000 Filter . 455 1 -5
2000 Pin 1 of . 455 1 -5
VvV 106
2nd IF-1
150,000 Pin 1 of . 455 1 -5
VvV 107
Znd IF-2
NOTE

A model T1034A Signal Generator was used when taking readings on V101, and Vi04, A Model 65B
Signal Generator with a Type H-4595 output cable was used when taking all other readings except

filter input reading.

*Refer to paragraph 5.a., Laboratory Sensitivity Check, when making this measurement,




AEPD-1082-A (MC4067)

AEPD-1406

TUS546
ALIGNMENT TEST SET| METER
FREQUENCY | ADJUSTMENT | SWITCH READING
POSITION
IDETAIL A, lower left).
et the ON-OFF switch to 455 ke., B 5y & 5 Maximum
bbe in its position and place sharp tuning bottom slug
reading (selector switch in 455 ke, , i) |
sharp tuning top slug 4 Zero
nal loosely so that an in-
in position to keep the input 455 ke., Llé 2 Maximum
sharp tuning
with the selector switch in 455 kc., L15 1 Maximum
broad tuning
est set ON-OFF switch in 455 ke., L14 1 Maximum
sharp tuning
elow the illustration. After
i (pin 1) of V104. The signal 5.5 mec.,
Adjust L13 for a maximum sharp tuning L13, LI12 Lo Maximum
nd when the slug is nearest and LI11
ter reading (position 1 or Z).
6) of V103 and adjust LiO, 5.5 mc., .10, L9 lor2 Maximum
sharp tuning and L8
wdriver adjustment slot is Receiver - L5 ) Maximum
b selector switch in posi- crystal (L201)
ch in the F2 position while frequency,
sharp tuning
o receive. A zero meter Carrier c109 4 Zero
nal setting by rotating frequency, (C205)
s rotated. Set C109 for sharp tuning
llow the procedure out- Carrier L7 lor2 Maximum
3 instead of pin 7, V105. frequency,
sharp tuning
bly to the grid (pin 1) of Carrier freq., L4, L3 lor2 Maximum
sharp tuning and L2
, 50 ohm, attenuation Carrier freq., L1 lor2 Maximum
sharp tuning
nmaking the adjustments,
signal generator or Carrier Ll4 2 Reduce
rn VOLUME control frequency, audible
Set the selector slight adj. noise
T reduce the

Receiver Alignment Procedure
Motorola No. EPD-869-D
11/5/59-RCS




b. Stage Measurement Chart

APPROX. MICROVOLT METER METER READING
INPUT HPUL TO § WREg, IN ME. POSITION OR DB.
Noise Antenna - 1 -0.11to -1
Noise Antenna - 2 -10 to -30
Noise Antenna - 4 0 to +1
Noise Antenna - 5 -12 to -16
Noise Antenna - 6 -12 to -40

0.30 or less Antenna F_ #*DB Meter 20 db. (quieting)
2.8 Antenna Fc 1 -5
3.0 Pin 1 of F_ *DB Meter 20 db, {quieting)
Vv 101 1 -5
30 1st RF P
3 Pin 6 of 5.8 *DB Meter 20 db, (quieting)
V 103
80 1lst Mixer 5.5 1 -5
5 Pin 1 of 5.5 *DB Meter 20 db, (quieting)
vV 104
300 1st IF L 1 -5
5000 Filter . 455 1 -5
2000 Pin 1 of . 455 1 -5
VvV 106
2nd IF-1
150,000 Pin 1 of . 455 /| =5
Vv 107
2nd IF-2
INOTE

A model T1034A Signal Generator was used when taking readings on V101, and V104, A Model 65B
Signal Generator with a Type H-4595 output cable was used when taking all other readings except
filter input reading.

*Refer to paragraph 5.a., Laboratory Sensitivity Check, when making this measurement.



TUS546
sTepsiag . ALIGNMENT TEST SET| METER |
STEPSIBe STEP STAGE, TEST CONDITIONS AND PROCEDURE ' FREQUENGCY | ADJUSTMENT | SWITCH | READING
HOW TO SET UP THE P-8500 AND P-8501 SERIES TEST SETS JUMPER FOSITION
FOR DISCRIMINATOR AND 455 KC ALIGNMENT TIBOTTOM SLUG e ———— = =2 === — ‘ T o= _,ﬁ:‘
TEST SET SELECTOR SWITCH POSITIONS DISCRIMINATOR
DISCRIMINATOR PRIMARY—Solder a short jumper acrass terminals 4 and 5 of the discriminstor secondary coil (see DETALL A, lower left). | | |
.. Setthe REC. -XMTR. -050 UA switch to the REC. position. 1 Set up the Motorola Teat St as described in the left hand column. Place the test set selector switch in pasition | and set the ON-OFF switch to 455 ke, T1 |8 | Maximam
P-8500 & P-8501 sTep s the ON position, Move the z-f probe around near pin 1, V194, until the meter reading is al least 15 ua. Secure the probe in its pasition and place | sharp tuning | bettom slig |
1. Pluga 455 ke crystal into the two-pin crystal socket. i‘ii;‘EiETS 1 z 49, - 5 [ B PROBE L6 I-F CoIL the selector awitch in pesition 5, Adjust T1 for manimum meter reading. Unsalder the jumper.
:. Setthe GRID GURRENT-METER-FIELD STRENGTH selector RosiTIoNS STEPG A DISCRIMINATOR SECONDARY —With the 7-f probe placed as in step | adjust the top slug of T for exactly zero meter reading (selector switeh in 455 ke, T3
switch to the GRID CURRENT position, TU544 SERIES \ 3 % s o STEPS 182+ Li5 I-F cOn position 4}. ' sharp tuning ' top slug 1 4 l Zera
TEST SETS STEPS - i | = ‘l
i Set the ATTENUATOR control for maximum outgut (10} STEPS 34089 Ui I-F coiL 455 KC. I-F COIL Llb—Flace ther-f probe near the input to the 455 ke i-f filter (gee illustration). Gouple the signal loosely so that an in- |
CIRCUIT 2nd iF | Ist Lim. | Diser. | Discr. | 18 0sc 3 crease of signal strength will produca a linear increase in meter reading {switch in position L or 2). Secure the probe in position to keep the input 455 ke, L6 | 2 | Maxiowm
f. Place the test set ON-GFF awltch in the ON position. (Test METERED #3Grid | Gria output | mput | Grud ata constant level, Adjust L6 for a maximum meter reading with the switch in position 2. | sharp tuning |
::L;‘f;:::s_"é;’;r::::‘:::::‘ﬂj::’::;‘, battecytifey STEP 6 i 455 KC, 1-F_GOIL LIS—Couple the signal to the i~f filier 50 aa 1o obtain 3 maxi reading of approxi 5ua. with the selector switch in asske., | Lis 1] Maximum
INES STERT position 1, Adjust LL5 for a maximum reading. broud tuning | )
) I-F coILs Lit -
= ’::a’:l’;:‘ frequency control (ADJ} for a maximum metex 8 5 453 KC. I-F COIL L14—Use the same conditions as in step 4. Adjust L14 for & maximum meter reading. Place the test set ON-OFF switch in 485 ke, Lig 1 | Maximum
Sickii ke the OFF position and remove the r-f probe. shirp tuning
T~ Setthe ON-OFF swatch to the OFF position. 5.5 MC I-F COILS L13, L12 and L1i—Set up the Model T1034A Serics Signal G {osequivalent) ss ibed below the illustration. After
. adjusting the signal generator set the test set selector switch to position | or 2 and couple the generator output to the grid (pin1)of V104 The signal 5.5 mc.. |
5. Setthe GRID CURRENT-METER-FIELD STRENGTH suwitch R-F COILS STERE 6 muot be coupled looaely 6o that an ingrease of signal atrength produces & Linear increase in meter reading (position | or ). Adjuet L13for amaximum | sharp tuning LI3, Liz | lor2 | Masimum
to the METER position. II‘II:JLTIFLIER coi metor reading with switch in position 1 or 2, note that two peaks are present within the coil tuning range. The peak found when the slug is mearest and Li1 '
the top of the coil {as viewed from hottom of chasais) is the proper alignment peak. Adjust L12and L11 for a maximum meter reading (position 1 or 2), )
5. Plug the test set metering cable into the METER receptacle R B ! & e I "
on the receiver chassis. 207 GOl 7 5.5 MC, I-F COILS L1¢, L9 and L8~ Follow the same procedure as in step b except couple the signal ta the grid (pin 6} of V103 and adjust L10, 5.5 mc., | LI0, L9 [ lorz | Maximum
L5 19 and L8; no double peaks will be found. I sharp tuning and L8
10. Connect one end of the lest set extension cable to the RF ST GOSCILLATOR COIL . — - -
OUTPUT jack on the test set. Connect the other end of the s1EPD FIRST OSCILLATOR COLL L5 —Uncouple the signal generatar, Fosition the ceramic trimmer, G109, so that the screwdriver adjustment slot is Receiver | Ls | e Maxismum
extension cable Lo the RE probe cable. Si0sY . 8 parallel with the length of the receiver chassis (see illastration). Adjust coil LS for a maximum meter reading with the sclector switch in posi- i crystal | rwzey [
czos) TRIMMERS tion 6. If 2-frequency, et F1-F2 awitch on contro! head to Fl position while adjusting L5, Then place the F1-F2 switch in the F2 position while frequency, |
adjusting trimmer C205 fa the same mannex as Cl09 above, Adjuet coil L201 for a maximum raeter reading, sharp wning n i |
i i T T
FREQUENGY CHECK— Transmit 'he carrier frequency from the transmitter which this receiver is normally intended to receive. A zero meter Carrier c1i09 | 4 ( Zera
reading indicates that (he receiver is on frequency. Adjust trimmer C109 to obtain a zero meter reading. Check the final setting by rotating frequency, i (€205
g €109 back and forth while obuerving the meter. The reading should go above 4nd balow the zero point as the trimmer is rotated. Sct G109 for sharp tuning
HOW TO SET UP THE SIGNAL GENERATOR® exactly zero meter reading. On 2-frequency receivers, adjust G208 for the aumber 2 frequency.
FOR 5.5 MC, I,F, ALIGNMENT - —
Hpuov; ’L?siifsu]::-;ﬂar:s:qgfilgizlzé;;mjf;‘i MULTIPLIER GOIL L7—The signal generator must be set for the exact carrier frequency to be received, To da this follow the pracedure out- Carrier | w jlar2z | Maximum ‘
T 10 | Lined below the illustration except select the tarrier frequency instead of 5.5 mc. and couple the signal to pin & of V103 instead of pin 7, V105. frequency,
TEAMINAL  DENTIFIGATON e 1 Couple the signal generator oubput loosely 1o the grid (pin 7) of V105, With the generator output coupled loosely to pin 6, V103, adjust L7 for maximum meter reading (position 1 ox 2). sharp lumng |
. . - i P Couple just enough input to give a small meter reading.
1. Set'the function selectar switch to the RCVR position. sO—50s HRTSHT P il £ N i RF GOILS LA, L3 and Lz—Keep the signal generator set for the carrier frequency as in step 10. Couple the signal loosely 1o the grid (pin 1) of Carrjer freq.,| 14, L3 lerz Maxirmum ‘
2. Connect the 20-pin metering cable into the receptacls on . @y"iiTUNlNG sLug 2 Selthe test set selector switch to position 4. Turn on test set V101, Adjust L&, L3 and L2 for maximum reading (position L or 2). - sharp tuning and L2 )
the teat set. Plug the other end (11-pin} into the metering 2 e 3 Selthe signal geerator frequency for approximately 5.5 me. ANTENNA GOIL Ll— Gonnect tha signal goaerator output to the antenna receptacle on the receiver chassis. Usea 6 db, 50 ohm, attenuation Garrier freq. | 1 lorz | Maximum
socket on the receiver. o= TRREgR Bank 12| paa between the generator and the receiver input. Adjust L1 for maximum zeading, aharp tuning
20 (54 4. Locate the exact 5.5 mc point by rotating the generaior dial back — |
3. Comnect one end of the test sct r-f extendion cable to the _ and forth around the 5.5 me setting uatil you obtain a meter reading JGNITION NOISE ADJUSTMENT — Install the receiver in the vehicle. Start the vehicle engine and allaw it to run while making the adjustments. ‘
r-f connector on the test set. Conmect the other end of T otan & of exactly zero (position 4). The meter reading should go above and Turn the veceiver ON and allow it to wazm up for five minutes. Radiate a carrier frequency signal from a transmitier, signal generator or Carrier Li4 2 Reduce |
the extension cable to the r-f probe cable, below zero as the dial is Totated. Leave the generator set for zero test set (sec teat set instruction manual), The signal should be juat strong enough o produce guieting (20 to 30 db). Turn VOLUME control frequency, audible
) ) meter reading, Make sure the signal remains ‘constanl throughout 13| on control head to normal usable level. Plug the teat set metering cable mto the METER Tecoptacle on the recsiver. Sot the selector slight adj. HOIHE
4. Place the oscillator and meter reversing awitch to the the alignment (generator may drift). switch to position 2 and note the meter reading. Adjust coil L14 very slightly to reduce audible ignition noise. DO NOT reduce the i
455 ke peaition. meter reading more than one-half microampere. | ‘

*Use Model Ti034A Series or sguivalent.

Recelver Alignment Procedure
Motorola No. EPD-869-D
11/5/59-RCS
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Schematic Diagram
Motorola No. 63E854952-E
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NOTES
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TRB1080/TAZ35 Two-Frequency Receiver
Schematic Diagram

Motorola No. 63E854953-G
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REFERENCE MOTOROLA

DESCRIPTION SYMBOL PART No. DESCRIPTION
stal: fernale; CRYSTAL
square; molded
akelite base; chassis NOTE
1 Crystals are part of the Radio Set
rectangular; black model. When ordering a receiver
- base; chassis mounted chassis only, crystals must be

- ordered separately. Crystal type
‘requency number and operating frequency
WSt must be specified when ordering

fixed: unless otherwise erystal;
HL CRYSTAL UNIT, quartz:
”g Y101 Receiver Gontrol:
LinE Type RMI14A| for 25-40 mc carrier freq;
o lor Type RPI4A includes 6 volt heater unit
or
)107 Type RM154] for 40-54 mc carrier freg;
109 lor Type RP15A includes 6 volt heater unit
110
i $5.955

isc; 820 wuf £10%; Y102 Type G04 Receiver IF; 5.955 mc
W
104 Y20l same as Y101
207
4L

5L except includes
C202

5M except includes
c202

5H except includes
Cz202

5HH except includes
, C202

101

192

103

102

xed: carbon; unless
ted
106
107
104

Y'' IF Filter;
annel Spacing
y'' IF Filter;
annel Spacing
Y IF Filier;
hannel Spacing




CE 054

MODEL TAZ234-C2
TWO FREQUENCY TRANSMITTER

MODEL CHART

MODEL NUMBER OF | CRYSTALS
NUMBER FREQUENCIES { REQUIRED
TTB1030AA/
TA234 1 one RN3-A
TTB1030AB/ 2 two RN3-A
TA234-C2

1. DESCRIPTION

The Model TTB1030AA/TA234is an FM radio
transmitter designed for operation inthe 2554 mc
band, Thetransmitter requires a separate power
supply to provide operating voltages. The r-f
power output of the transmitter is 25 watts or 50
watts, depending upon the power supply used. The

MOTOROLA INC.

TRANSMITTER

r-f carrier frequency is crystal-controlled for
maximum stability.

The basic transmitter components include a
crystal-controlled oscillator, an angular phase
modulator controlled by the MOTOROLA IDC
(instantaneous deviation control) circuit, three
stages of frequency multiplication, a final ampli-
fier and a "T" section harmonic filter,

The MOTOROLA IDC circuit limits the mod-
ulation deviation to 100 percent, The deviation
limit is set as required for the particular chan-
nel spacing application.

The TTB1030AB/TA234C2 is a two-frequency
version of the TTB1030AA/TA234 Transmitter.
This unit transmits signals ontwo specific crystal-
controlledfrequencies inthe 2554 mc band., Only
one frequency can be transmitted at a timme. The
two-frequency transmitter is the same as the
single-frequency transmitter except for the addi-
tion of a second r-f oscillator deck and control
crystal. An external switch is required for
changing frequencies. This switchpermits either
the frequency #1 or the frequency #2 oscillator to
function normally while it disables the other. This
is done by grounding the oscillator cathode of the
stage being used. The oscillator cathode circuit
of the stage not in use is left open, i.e., the
ground circuit is not complete, The two-fre-
quency switch is ordinarily incorporated into the
control unit used with the transmitter,

The two-frequency transmitter can be op~
erated on frequencies which are separated by as
much as 300 kc from circuit resonance without
degradation of the single-frequency performance
specifications., The ¢ircuits of the two-frequency
transmitter are normally aligned to the higher of
the two carrier frequencies to be transmitted,
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SCHEMATIC DIAGRAM PARTS LIST

aermoice | motoRoia
Srmaac
to remees ]
BT g n | demas e scscaron ey B J—
ingram " Stmvol PART Ne
SIE54953 -G CAPACLLO) go ‘othereire sisted
R ived: unieas other- cor co,
) 3 RESIS xedi cazhon, unlcas
mOTOROL T e wi3e stated LM 2eK824722 RE: Antenna. base stamped 722; St ame s LEM esf, e, GLIW, 012 u!htrw‘{?ax!li(g: et
itk cun BA492996 ol Tulled, tabular, 25 uf £20%, includea 46K8R1279 CORE, LSl same as L5M exc.inc. CLUHH, €12 Lt R
! . 400 vaiw 243 uptable funing. coded £a NOT USED 1o eRb4T0 33K 210%, 172 wi
MI_V:_R._M_H unless other- s :im- as g;: ORANGE dot .nd CIM. C2ZM, LIL, same ludLﬂ- except Lajestaon and Rit bRb428 58K £10%, /2 wi ins
wise sate me 2s ] trcludes C1IL Rz 6R6(3) 2.2 meg 210%; 1/2 w, ins
ZURLEIARG | 2 rarmtes tuliulmns A7 ranT G, el Bame s C30 i PRIt = L — LTH same 83 LiM except Inyscuon and r13 £Ro39T 22K 210%. 1/2 w, 100
. R 500 v Eh same a1 €124 includes 45K88127¢ CORE, ; srebides CI0M ® Lot 8REAs6 4.7 meg LI0%; 1/2 W, ink,
. RiT4461 ceramic tubuler, 20 uul 25%, fet SunEax L0 ad uslable tuning: coded A sane as LAM except Injection and F102 iy
~ 500 vdew ey Fame,mn: G0 ORANGE dot and CIH, G2H, . includes € 10F RIO} same as f4
cin 2IR400073 | ceramic, tubular, 8 uuf = Suaf, o iy Fame as G124 R (AR seme sa LitHexc cytTncction and Blot 6R400076 39K £5%. 172w ins
. 500 vicw ::;:: :: c.x} b NGT USED Lilib Z4KHE13ES R¥: Artenina, base stamped 385 “‘<‘“ﬂ°= ol Rlos NOT USED
Casm 2IRA0007Z | caramss, 1abulir. 6 uuf & Sul, 20RETI2T eeramic. tubular, 6 uuf 5% Clta e Jeludes 1bKAKIITE CORR, - e RS e R i e B e
. 500 vdew L asilEbenl 5% e ity ad.udtable tuningi coded AFG nclades dsKa31 111 RIgT 6R2049 120K #5%. 172 w, ne
= 21 maolded silver miia. 200 usl 210%, S - 23 Glin i oy ORANGE o1 and G IHH, GZHH, CORE, adjustable tuning, RI06 BR&11006 S6K 258, (/2 w; ina.
500 3 e e p Eika sTme e Ri coded LAV dot 2nd €13, R4 Rino same 2z RIDE
M Z1R6611 molded sitver mica. 100 ul 810%, s e0088 :“';‘;; o M’ . e Reiisan ‘;;3‘ oL 24K811225 RF: Plate. base stamped 225, L5 ZAKRAOZIE [ UL 5 5me 1F o £, Dase Stampal RLIO k2089 1 BK £10%. 1/2 w. ins
Loxn stiver micat 24D 2SS iy e ] includes 6KB81276 CORE, Elganciudes R0HH51 ) RL|I 8R60IE 15K &10%. 1/2 w, ina
2w 2IRIS1S | ceramac tubdar, 47 auf 4105, - rceanayt | e s b Srs st adjuotable tuning coded 08 aspmieile inine, B L2 eRegk 228 SH0% 112w ins
500 vdow ¢ 2 Sr:“;kw“ woi 5%, o= i . ORANGE dot apg GaL, A2 i Sy ” ~:¢;ﬂ L‘:Z "]‘ :"" =L " RIiY BREDGH 150K =L0%. 1/2 w; ins.,
Szmk cramic. i 234 ' 1M = ase stampe g g sarmme i« % dnse stampe 2w
B : 500 m;’.huhr' ek G 21KBaDB12 molded silver mica, 200 ust 45%; <clsz Z1KB47601 molded silver mica: 1900 i +5%, BriEaIEe b ;.:j::icnhmx!sllz";: cdol;qz TR, includes {oRBE111T ?“2 b E:::LE:"R}I :
L sane 8z CIL 5. Ty, a1 oy ad ustable taning, coded SOUEy senatie Lo Rilx ERs846 390K £10%. 1/2 s ins
D | enrsine | forims wdar, 1 et s R R e i <A G | aeeoms | i e e phanlie . . SRANCS s i e 12 IR [ R il s Ml | emiegaee
500 ey ¥ Cadi o IR L%, Fan L2k 24BHZS 528 RE: Flale, base stamped 525 5 5 L RIS &RE3ZH 101 ol *l0%, 172 w. in3
21R4G0602 | ceramic, tubular. 10 waf +5% b X i sncludes 45KB81276 CORE, 8505, Incluer JeRERIHL] RIS 6R5953 100K %, 1/2 w, ins
- 218800801 500 wit G1gs same a3 €30 2
o SE eeramic, disc, 1500 Wbt GMY e SERYbIG e Rl RS sdwstable tining; coded o RAUATAR]S tunipg, Rizo BRE270 220 ohm (0% }/2 w, ins
Cabs sxme a5 CIH YIDD e, 300 ol b ek ORANGE dot and C3H, RZ eleed LAY do| and CIN Rizl same az X114
caL Z1xya99s malded phensiic. tubuwlaz. 17 waf iy c1st LEHH | 2aRB31366 | RF: Plate lase stamped 366 i RN | IR ITE IR e S Rlze Ho®usen
£20%, 500 vdcw iR g Cias includes 46K881276 CORE, Bl e sesanlll RIz3 e s R1IS
Cim 21630201 | motded phenolic, tuoulas, 3 uut o mekial ghepalic: txbuiar: 36t Cise ad ustable tuning: coded ot M Rize e 82 RIS
St 500 vl 00 i g " ORANGE dot ane. & 31, RZ s S | it e i Rizs 6Ra8B09S 18K 5%, 112 w; tne.; used enly in
i ZIKBBIDEA | molded phenolic: Lubulaz, 1S waf pamesetl <161 23K890624 lectralytic, tbular, § uf 24KEINIEL [ RE: Coupling, base atamped 221, - "AQ1, tncludes + TALIIN Ha xud TACISK B2
R plaealioy TiKeso3s | cesamic dise, 24 uof #5%. siect e nnar g b e AQL, includes +6KHIELLL or BRS853 100K 5%, used only 4 TAZI55 R2|
same as CaH . bt i <z B as e adistable taning, coded CORE, silymatleining, ®i26 6Rele 270K +10%, 1/2 w; bne
2IRIZ043T | coramic tubular. 33 waf 5% £ . Lot <163 name x5 C 4 ORANGE dotand 5L Lis KBS | A AF 1, e atemped | e by .
S0 ey Ly 21mE00501 ““::‘u; dise, IS;l:uuud( GMV bt e i LM 24ksilLz0 RF: Coupling, base sipmiped 220, 'Bc"s o ‘:zlz;;’l"ﬁ‘u RIZE £Ra0022B 1.5 meg 23%, 1/2 w. 1ns
+ max. . 500 vdew i i udée Riz9 same a2 RI0E
same a5 CIM _ Cl6s K859 o8 filbed, rubular, 02 u 1 includes 4DKBE 1278 CORE,
ool <in 2URNITHE ceramic. dise: 2000 vl £10%, ] B SRR el e CORE, aduatable taring Ri30 6Rs831 120K 210%. 112 w; inn
same s C1H a00. clok gme ORANGE dot and C5M Lis o f,. S Rl same a8 R1ZE
i o 2iK40812 molded, silver miea. phesolic s e Lin 24K625%08 | RF: Coupling, base otarped 516: ame as LI4 excepl 20 IF - Eire o
8 conted, 20D uuf 46%, 500 vdew and includes C2¢, B9 Sias e RINE
claz includes 46K881276 CORE,
same a3 CaM same as . Lo 2456040842 | 11 Znd 35 - 3, bage stamped y
Crie NOT USED e 7k ded @ Stamp Ria 6RB046 | meg =10%, 12 &, ins
4ame 48 CaH 2 saT Wt |2k cle sama as 3 e tuning. code AR2. includes 46K8931110 t
bl 0 ceramic. dise, (20 3 cits 2 ORANGE dot and C5H SRdumles his =135 same as RIM
ik el o 500 vdew. NPO cin peiiate L 21K825515 Couding, base stamped 515, U 5“‘“'m R sameas RI1S
eame as CiM X Has e . Gz same s G114 includes 46KE81276 CORE, Liat 20K347869 s SpeAnd el iy
bl 1 Loy K variatle air, 8 uuf min. to 50 wuf adjustable 1uning, cadea K 6Ro04R 4% B4t it
ZIR$0040% | ceramac. tubular. §uul &5 uef, il L e bl GAPACITOR-RESISTOR ASSEMBLY : - ORANGE dot and C5HH Li6s SRR ®U BRI SRl i AR
i s 1247 molded phenalic | tubular, &. Elot 21K842354 |~ Tubuiar. consisting of, Lac ZAKE24726 | RF: Mixer Grid, base stamped - i EARIS o
NOT USED “10%. 500 vdew dusl CAPAGITOR; printed 5, inclures 16KBB1276 CORE, Lloy 248840032 | RF: cioke. L, coded RED-BLK or ERa0el o Cysias S
same e SHOID it silver paint on adiustable toning, coded 4 [T aame na R139
e S c form. each section ORANGE dat and-C7L Ling e AL 0E RiqL SRE773 20k aboh
fo same as 100 v, 300 wdsw Lam 240824338 | RE: Mixer Grid base stamped "z \8KB4S1I0]  variable: 200K 320%, L4 w
st 2IKRITIGE ceramic, dm 3900 uud; 0%, ome RESISTOR; fixed; cazbon| 336 includez 46KB31276 CORE, CONNECTOR, plog: male R4l
e . 52“ ﬂgfn 47K 51;1}2‘21‘““’"5'&“;“ Pig1 286849416 |~ cingle canlact; round brawn :}:;
it Qhme S0 wdew il 9t ani bakelits water insulatar;
:}5:2:34} o :,;:nl :‘uﬁf}?'lgu‘:‘.«w e az Gl CONNECTOR, recepracie; Lan 24823720 | RF: Mixer Grid, base stamped cable mounted Rt EROD4D 680 ohm. uned onty In TAZ3S W-R2
3 ek wiaga T mme ax 30 J101 ABTIZO Temale. contact. round 724, includes 46K881276 CORE, and TAZAEX-RZ
rare a3 CLim s moléed mica filled phenelic adjusiable tuning; caded PR 420 sh umed only in TAZISS 2
c ~ a1k i same as C103 base, lar L/B" diameter male ORANGE deot and CTH RESISTOR, fixed: carbon. ualess i arme e
= ZiReder Eetes e i S e iy ame as C16L pin connector LAHE | 2aX831367 |  RF: Mixer Grid; base stamped T TheaWRE TT T i batint
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GUARANTEED PERFORMANCE SPECIFICATIONS

BASIC UNIT TTB1030AA /TA234 Series {25-54 mc)

gEng,\TNER 25 watts, 30 watts or 50 watts - depending upon power supply used.
CRYSTAL Twelve {12) times

MULTIPLICATION

POWER SUPPLY

Separate transistorized power supply operating from a 12 volt dc
positive or negative ground source.

SPURIOUS AND
HARMONIC EMISSION

All spurious and harmonic emissions are attenuated more than 60 db.
below carrier level.

FREQUENCY oven type crystal unit maintains carrier within +0, 0005% of assigned
STABILITY AND center frequency from -30 C. to +60 C. ambient (+25 C. reference)
TEMPERATURE
RANGE
MODULATION 40F3: +15 kc deviation for 100% at 1000 cycles

20F3: + 5 kc deviation for 100% at 1000 cycles
AUDIO factory connection; 0,25 volt i3 db for 100% modulation at 1000 cps
INPUT {approximately -17 db)
LEVEL optional connection: 0. 18 volt +3 db for 100% modulation at 1000 cps

(approxim_ately -20 db)

TUBE COMPLEMENT
AND FUNCTION

(1) 6AK6 - Oscillator (1-Freq.) 6AQ5 - Doubler Driver
or (2) 6AK6 - Oscillator (2-Freq.) 6146 - Power Amplifier
(1) 12AT7 - Mod. Buffer-Doubler 6BH6 - 1I,D,C, Amplifier
6AK6 - Tripler 6AL5 - Clipper

NUMBER OF
TUNED CIRCUITS

9 following the modulator including 3 double permeability tuned
multiplier stages, a multiple adjusted output circuit and an output
harmonic filter,

DIMENSIONS

2-3/8" wide x 5-1/4" high x 15" long

WEIGHT

3-3/4 1bs.

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE,

F.C.C, License Designation: CC1008




2. CHASSIS COMPLEMENT

The Model TTB 1030AA/TA234 single-frequen-
cy transmitter chassis consists of the following
items:

One Model TU548 Single-Frequency Trans-
mitter basic chassis, which includes:

One TKI119 Coil Kit

The coil kit used depends upon the assigned
frequency of the transmitter., The coil kit
model number is assigned a letter suffix symbol.
Refer to the parts list in back of the transmitter
schematic diagram for a complete list of coil kit
designations.

One type RN3-A Control Crystal is required
for use with this transmitter. The crystal is a

separate item and is not included as part of the
transmitter, See the FOREWORD of this manual
for ordering information.

The Model TTB1030AB/TA234-C2 two-fre-
quency transmitter chassis includes a Model
TU548C2 Basic two-frequency transmitter chas-
sis; however, the same coil kitis usedin the two-
frequency model as for the singlefrequency model.

Two type RN3-A Control Crystals are re-
quired for use with the two-frequency transmit-
ter. The crystal is a separate item and is not
included as part of the transmitter. See the
FOREWORD of this manual for ordering infor-
mation.

3. CIRCUIT QPERATION
Stage-by-stage signal flow and operating

frequencies are shown on the transmitter block
diagram,

[ crystaL |
| OSCILLATOR
' 64KE =
| _vzor _| {
CRYSTAL ! [ Burrer- DOUBLER POWER
OSCILLATOR o MODULATOR | D10UBLER 505 TRIPLER 610 GRIVER 1210 AMPLIFIER Lfc
EAKE Y 12877 | Yp12aTT BAKS EAQS 6146 oUTPUT
V101 V102 i V102 VIO3 V104 V105
AUDIO
AUDIO NOTE: V201 USED ON TWO FREQUENCY MODELS ONLY.
AUDIO | AMpLIFIER JAYDIO GLIPPER RS
INPUT 6BHE 6ALS
V106 V107
LEGEND—

fo»DSCILLATOR FREQUENCY

fc=CARRIER FREQUENCY

fo= 12
feei2to

for2083.3-4500.0 KC.

fe=28=54MC



a, Audio Input and Amplifier Stage

Refer to the diagram below for a simplified
illustration of the audio input circuit.

(1} Cizenit Paths
There are two circuit paths involved in
the transmitter audio input circuit., These are:
(a} microphone de¢ input, and, (b) microphone
audio output.

(a) Microphone D¢ Input

The microphone dc input (called
"talking current”) is taken from a B+ voltage
source in the transmitter. A resistor network
dropsthe microphone dc voltage to approximately
15 volts dc. A relatively large capacitor is con-
nected across the circuit to provide additional
filtering, The dc path leads through two resis-
tors, Rl and R2, to the microphone. These re-
sistors drop the voltage to about 4 wvolts at the
microphone input. The dc path leads through the
microphone cartridge, returning to
through the cable shield.

ground

B+
T TO POS.4 (0.25V),

1S REQUIRED.

AUDIO PATH

+{5V _MIC. DC
/

(b) Microphone Audic Qutput

The microphone acts like a voltage
generator in the circuit. Sound waves received
Ly the microphone element vary the voltage in
accordance withthe voice frequency and intensity.
This results in voltage changes atthe microphone

output as a person speaks into the microphoene,.

There are two "audio sensitivity"
taps in the microphone output circuit. As it is
shipped from the factory, the circuit is wired so
that position ! tap is used. The lower tap, posi-
tion 2, connects the full output to the trans-
mitter audic amplifier input. However, the cur-
rently produced MOTOROLA microphones develop
a sufficiently high audio input level to provide
full transmitter deviation across resistor RZ.
Placing the tap on the other side of RZ permits
a lower microphone level to operate the trans-
mitter. Generally speaking the position 1 tap
is used for all base station and mobile applica~
tions in current production. The position 2 tap
canbe used if greater audio sensitivity is required
in special applications.

SHIPPEDSEFROM FACTORY WITH AUDIO SENSITIVITY

USE POS.2 (0 18V) IF GREATER SENSITIVITY

TRANSMITTER EXPLANATION

. THIS 1S A SIMPLIFIED FUNGCTIONA
DIAGRAM, SEE SCHEMATICS FOR EXACT

AMPLIFIER

POS.{ [0.25V)

T
FILTER i+ |
APACITOR T~ Re I
PQOs.2 (0.18V)
i +
i WIGROPHONE |
| (SEE NOTE 2) |
Lo N
= = P‘\TH = INTERIOR DETAILS OF THIS =

BOX SHOWN BELOW,
Va

CETAILS,
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The microphone audio outputis con-
nected through a coupling capacitor to the grid of
the transmitter audio amplifier. The signals are
then passed through the IDC circuit and used to
modulate the transmitter.

The boxed-in detail in the lower left
hand side of the diagram shows the mobile trans-
mitter application. This is an enlarged drawing
of the microphone shown in the upper half of the
diagram. The audio output shown in the detail
connects to the lower end of R2, the same as
shown for the microphone output.

The dynamic microphone incorporates
a transistorized pre-amplifier which brings the
output up to the 0.25 volt level. The microphone
dc input supplies the current for energizing the
transistor,

b. IDC Circuit

To trace the IDC circuitry refer to Sche-
matic Diagram 63E854612 which is part of this
section,

The incoming signals from the audio ampli-
fier, are¢ coupled to the clipper tube. The clipper
stage limits the amplitude of the signals which
pass on to the modulator stage. The clipping
level is set so that some clipping of peaks will
occur in the normal input signal. Signals applied
to the clipper below the clipping level are unaf-
fected by the clipper; signals which exceed the
clipping level are clipped at the top and bottom.
A small amount of clipping produces a trapezoidal
waveform; a large amount of c¢lipping produces a
square wave {see Fig. 1).

The clipper cutput is integrated, producing
an approximately triangular waveform. The ap-
proach to the triangular shape depends upon the
amount of clipping; the more clipping, the nearer
the output approaches the triangular form.

The integrating network has the additional
function of limiting signal amplitude in propor-
tion to signal frequency, As the frequency in-
creases, the amplitude is reduced in proportion,

DEV. LIM
CIRCUIT QUTPUT

AN
Ny AA

L ATA

AUDIO AUDIO
LEVEL INPUT

CLIPPER
OUTPUT

LOW,
BELOW CLIPPING
NORMAL .
SLIGHT CLIPPING

HIGH,
CLIPPED TO
TRAPEZOIDAL FORM

= =29

s on, AN
SQUARE WAVE I__J u / V \
Figure 1.

Effect of Clipper and Integrator on
Sine Waves of Different Amplitudes

The integratoll' output is amplified and ap-
plied to the IDC control, which limits the ampli-
tude of the signals which reach the modulator.
The IDC contrel limits deviation by controlling
the maximum slope (or steepness) of the signal
wavefront which reaches the modulator (see

Fig. 2},
"“'G”/\/\/\/\
t

Figure 2.
How IDC Control Sets Steepness of
Integrated Square Wave

In the incoming signal from the microphone,
wavefront steepness depends upon both ampli-
tude and frequency. The over-all effect of the
IDC circuitry is to place a barrier upon the max-
imum wavefront steepness which can pass into
the modulator. The slope of high amplitude sig-
nals is controlled by clipping and integrating the
square waves which they produce., The slope of
high frequency signals is limited to the allow-
able maximum by reducing the amplitude of these
signals {Adjustment of the IDC control is covered
in a subsequent paragraph of this instruction
section).



¢, Modulator Stage to Power Output Stage

The crystal oscillator generates a specific
frequency in 2. 083 to 4. 500 mc range. The exact
frequency depends uponthe assigned carrier fre-
quency. The oscillator output is sent to the modu-
lator stage where the voice modulation isimpres-
sed upon it. This signal is combined inthe modu-
lator to provide a modulated output at the crystal
frequency. The modulator output is sent to the
first doubler where the signals are amplified and
doubled in frequency. They are further ampli-
fied and tripled in frequency in the tripler stage
and doubled once more inthe doubler-driver. The
doubler-driver stage develops the required signal
power to drive the final amplifier to its rated
output RF power, The signals reaching the final
amplifier have been multiplied twelve times from
the original frequency generated by the oscil-
lator.

4. ADJUSTMENT OF THE IDC CONTROL

Correct setting of the IDC control is an im-
portant factor in the overall operation of the
two-way radio communication system. The cor-
rect settings are as follows:

Deviation

For 120 ke channel spacing .. +15 ke
For 40 kc channel spacing , . i15 ke
For 20 kc channel spacing ., + 5kc

The actual measurement of transmitter de-
viation involves two important considerations:

First: the accuracy of the test equipment
being used.

Second: understanding the characteristics
of the test equipment,

a. Test Equipment

in this text we shall use the MOTOROLA
F4M-24B Series Frequency Monitor as the basic
test instrument. This unit offers the degree of
accuracy required for measurement of transmit-
ter deviation,

b. Instrument Characteristics

In using the F4M-24B Series Frequency
Mouitor it is important to understand the action

of the meter. The meter movement actually re-
sponds to average voltage. The meter scale,
however, is calibrated in terms of peak voltage
based on a sine wave signal, When the input
waveform departs frem a pure sine wave the
meter reading does not indicate the true energy
level of the signal. This energy level can be
expressed as the ratio of average voltage to peak
voltage of the incoming waveform. If this value
is above the value for the sine wave, the meter
reads high; if this value is below the sine wave
value, the meter reads low.

c. Use of Oscilloscope

An oscilloscope can be used along with the
frequency monitor to set the IDC control accu-
rately, The oscilloscope is a highly reliable de-
viation indicator since it is instantaneous in
action and the peak reading is unaffected by the
waveform, It is strongly recommended that an
oscilloscope be used wherever it is available. If
no oscilloscope is available refer to the ALIGN-
MENT PROCEDURE CHART for setting of the
IDC control by means of the frequency monitor
alone,

Set up the 'equipment as described in the
MEASUREMENT section of the frequency moni-
tor manual. Connect the scope across the dis-
criminator output as shown in Diagram 69B810633
in the frequency meonitor manual. Modulate the
transmitter with a 1000 cps tone connected across
the microphone input terminals at the transmit-
ter. Connect an AC VTVM across these termi-
nals also.

Calibrate the 'scope as follows: Turn the
IDC control to the full clockwise position. Ad-
just the tone modulation level for a reading of 10
ke, deviation on the monitor deviation meter,
With a sine wave pattern on the screen use the
vertical gain contrcl to set the overall height to
a convenient size, e.g., 10 full squares on the
screen. This calibrates the 'scope for a reading
of 1 square for each kc. deviation,

Increase the tone level to a minimum of one
volt at the audio input terminals. Now turn the
IDC control slowly counterclockwise until the
height of the pattern represents the required
transmitter deviation {15 kc, for 40 ke¢. or 120 ke,
channel spacing, 5 kc, for 20 kc. channelspacing
operation).



5. ALIGNMENT PROCEDURE

The transmitter is tuned and adjusted for its
exactoperating frequency prior to shipment from
the factory., Unless damaged or abused in transit
it should require no further adjustment before
placing it in service, other than to align the final
RF amplifier stage to the antenna. If alignment
is required, refer to the alignment procedure in
this section.

Any 0-50 microampere meter with an equiv~
alent series resistance of 20000 ohms may be
used as a metering device., The meter should be
connected from chassis ground to the pin recep-
tacle of the metering socket corresponding to the
stage being measured., Refer to the schematic
diagram for specific metering pin receptacle
information.



e

FINAL METER READINGS

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

All readings given in the table below are minimum except PA, which is maximum. DO NOT ex-
ceed the value given for the PA current. This is the maximum plate current to which the unit can be
safely tuned.

Readings 1 through 6 are purely relative and do met give actual current or voltage measurement,

When using the P-8500 or the P-8501 series test sets, position7 is a d-c voltmeter with 1000 volts
full scale. Actual B+ reading is obtained by multiplying the microampere scale reading by 20. The
TUB46 series test sets have a 0-1000 volt d-c scale from which the B+ is read directly.

When using the P-8500 or the P-8501 series test sets, position 8 indicates d-c relay contrel volt-
age when the transmitter is not keyed. Multiply the microampere scale reading by 0.3 to obtain the
actual value of the d-c voltage, When using the TU546 series test sets, the relay control voltage is
read directly with the position selector switch in position 10.

For all three series portable test sets, multiply the scale reading by 5 to obtain the actual PA
plate current in milliamperes,

P-8500 &
1 2 L 5 6 7 8 PA(+4
SWITCH P-8501 SERIES (+4)
POSITION _
TU546 SERIES 1 2 3 4 5 6 3 | 10 7
30 WATTS - . = 4 |18 {14 | 20 - 30
METER
READING | 50 waTTS = = - 4 |18 |18 | 20 = 25

Transmitter Alignment Procedure
Motorola No. EPD-950-C
11/5/59-RCS



Ot

o

o

sk W

TEST SET SWITCH POSITIONS

PRE-ALIGNMENT NOTES

EXCERPTS FRCM FCC REGULATIONS

Radio transmitters may be tuncd or adjusted only by duly authorized radio operatars or by per-
sonnel working directly under their supervision.

P-8500 &k
P-8501 1 (2 3 = +4{P4) 5 ] T 8
Series
TUS46 2
Series 1 * ¢ T 5 6 9 10
FA Doubler BA PA Push-
Circuit e = — |Tripler Plate Driver Grid Plate to-
Metered Grid Guzrrent Grid Voltage Talk

The RF power output of a station shall be no more than required for satisfactory tethnical oper-
ation considering the area to be covered and the local conditions.

TEST EQUIPMENT REQUIRED 1.

MOTOROLA Portable Test Set (P-8500 series, P-8501 series or TU546 series)

MOTOROLA K-9322 Alignment Tool Kit 2
MOTOROLA TL1100A Series Freguency Monitor {for oscillator alignment and deviation adjust~

ment)

RF wattméter or dummy antenna

Power Supply (preferably the one designed for the transmitter under test)

HOW TO SET UP THE P-8500 SERIES AND THE P-8501 SERIES TEST SETS

Connect the dummy antenna o - Wattmeter to the transmitter ANT, jack.

Counect the test set cable plug to the transmitter METER jack.

Place the test set REC. - XMTR. ~0-50 UA switch in the XMTR. position.

Place the GRID CURRENT-METER-FIELD STRENGTH switch in the METER position.

Connect the power supply to the transmitter as shown on the intercabling diagram for the equip-
ment.

If the power supply chassis has a HI-LO switch place it in the LO position,

Turn the equipment on. Allow 30 seconds for the tubes to warm up.

1.
HOW TO SET UP THE TU54¢ SERIES TEST SET

Connect the dummy antenna or r-f wattmeter to the transmitter ANT, jack. 2.

Connect one end of the metering cable to the test set and the other end to the transmitter METER %

receptacle.

Place the Function Selectar Switck in the XMTR. pasition.

Place the oscillator and meter reversing switch in the OFF position

Connect the power supply to the transmitter as shown on the intercabling diagram for the radio set.
Place the HI-LO switch on the powet suppiy in the LO position.

Turn the equipment on, Allow 30 seconds for the tubes to warm up.

HOW TO KEY THE TRANSMITTER

Use the XMTR-ON switch of the test set to place the unmodulated carrier on the air for meter
reading and adjustment.

Use the MOTOROLA TU353A Microphone [or equivalent} ta key the transmitter and modulate the
carrier ad required.

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

FREQUENCY CALCULATIONS
fq.’_';whgre: £, = cryatal frequency, and f = carrier frequemcy
1

IDC CONTROL SETTING

Set up T1100A Series Frequency Monitor for voice modulation measuvement, (If an oscilloscope i
available see text for DO setting using the 5¢ope. }

Turn transmitter an and modulate with 1000 cps tone.

Adjust the IDC contrel (RIZT) on the transmitter chassis until the MODULATION DEVIATION
meter on the station monitor reads a5 cutlined in the following paragraphs.

(a} When the transmitter is intended for operation on a 40 ke o 120 ke channel spacing, the
IDC control should be adjusted for an approximate 17 ke reading on the station monitor
MODULATION DEVIATION METER, Note that the MODULATION DEVIATION METER
reads average voltage but is calibrated in peak voltage. The setting of 17 ke corresponds
to a peak of 15 ke.
When the itber is i for on a 20 ke channel spacing, the IDG gontzal
should be adjusted for an approximate 5-1/2 ke reading on the station moniter MODULATION
DEVIATION METER,

(b’

STEP 3 —

T2
TRIPLER

C1O4
OSCILLATOR

STEP 2

T
BUFFER-DOUBLER

DOUBLER -DRIVER

STEPS 5,6 &7

Lz
ANTENNA COUPLING

SWITCH POS,

TUS46 METER
STEP TEST SET ADJUSTMENT READING STAGE, CONDITIONS AND PROCEDURE
1 clo1 Maximum OSCILLATOR. Place the HI-LO switch in the LO position. Adjust only when
On-frequency primary or secondary frequency standard is available (MOTOROLA T11004 Series
may be used). Set up irequency monitar. Loosen lacknut, adjust C101 for “an-
frequency'’ reading on monitor. Tighten locknut,
2 4 T! Maximum BUFFER-DOUBLER. Adjust primary slug fram bottorm. Adjust secondary slug
from top. The circuit frequency is twe times the crysiai zzequgncy,
3 5 T2 Maximum TRIPLER. Adjuft pritnary slug from bottom, Adjust secondary slug from top.
The circuit frequency is gix tirees the crystal frequency. Repeak T1 with the
meter switch in position 4.
4 b T3 Maximum DOUBLER-DRIVER. Adjust primary slug from bottom. Adjust secondary sl
from top. Tune for a definite peak. The meter will always show the fixed bias
in this position. A definite peak reading indicates proper alignment. The cir-
cuit frequency i3 twelve times the crystal frequency.
5 7 c120, Minimum POWER AMFLIFIER. Loosen locknuts on C120 and C121. Set ANT. TRIMMER
cl21 {Dip) Cl21 for minimum plate curreat. Tura COUPLING adjustment (L) fully counter=
clockwise {decoupled). Tune G120 for a dip. Set power supply HI=LO switch to HI
& i clz1 Maximum ANTENNA INPUT. Adjusr ANT. TRIMMER C121 for maximum meter reading,
7 7 c1zo, Maximum RF ANTENNA CCUPLING, Remove test lead and connact antenna
clzl, Output 1, Using field strength meter:
12

DO NOT EXCEED
150 ma

Make adjustments with tranamitter shieldedas muchas possibleby housing,
Place RF probe neat antenna. Adfust C121 and COUPLING (L2} for maxi=
mum RF indication on meter. Do not exceed 150 ma.

2. Without field strength meter:
Turn GOUPLING (L2) counterclockwise, increasing gradually while retuning
€120 for dip. Increase coupling until only a slight dip is apparent.
DO NOT overcouple, This causes the dip to disappear and reduces power
output. Recheck setting of C121. DO NOT EXCEED 150 ma.
Repeak T1, T2 and T3. Tighten locknuts on G120 and G121,




STEP 3 —

T2
TRIPLER

In

omKn) va

STEP 1

c 1o
OSCILLATOR
;‘\F”' STEP 2
\&:’ TI
c BUFFER-DOUBLER
STEP 4

T3
DOUBLER-DRIVER

STEPS 5687
L

2
ANTENNA COUPLING

Ci20
TRIMMER

Ci2{
ANTENNA TRIMMER

SWITCH POS,
TUS46 METER
STEFP TEST SET ADJUSTMENT READING STAGE, CONDITIONS AND PROCEDURE
1 Clol Maximum OSCILLATOR. Place the HI-LO switch in the LO positior. Adjust only when
On-frequency primary or secondary frequency standard is available {MOTOROLA TLID0A Series
may be used). Set up frequency monitor. Loosen locknut, adjust G101 for "on-
frequency'' reading on monitor. Tighten locknut.
2 4 Ti Maximum BUFFER-DOUBLER. Adjust primary slug from bettom. Adjust secondary slug
from top, The circuit frequency is two times the crystal frequency.
3 5 T2 Maximum TRIPLER. Adjust primary slag from bottom. Adjust secondary slug from top,
The circuit frequency is six times the crystal frequency, Repeak T1 with the
meter switch in position 4.
4 6 T3 Maximum DOUBLER-DRIVER, Adjust primary slug from bottom. Adjust secondary slug
from top, Tune for a definite peak, The meter will always show the fixed bias
in this position. A definite peak reading indicates proper alignment, The cir-
cuit frequency is twelve times the crystal frequency.
5 7 clzo, Minimum POWER AMPLIFIER. Loosen locknuts on C120 and Cl121. Set ANT. TRIMMER
G121 {Dip) G121 for minimum plate current. Turn COUPLING adjustment {L2) fully counter=
clockwise {decoupled). Tune Gl20 for a dip. Set power supply HI-LO switch to HI,
& 7 Cclz1 Maximum ANTENNA INPUT. Adjust ANT, TRIMMER CIZ] for maximum meter reading.
T 7 <120, Maximum RF ANTENNA COUPLING. Remove test load and connect antenna.
Cl2t; Output 1. Using field strength meter:
Lz Make adjustments with transmitter shieldedas muchas possible by housing,

NOTE
DO NOT EXCEED
150 ma

Place RF probe near antenna. Adjust C121 and COUPLING (L2) for maxi=
mum RF indication on meter. Do not exceed 150 ma.

2. Without field strength meter:
Turn COUPLING {L2) counterclockwise, increasing gradually while retuning
C120 for dip. Increase coupling until only a slight dip is apparent.
DO NOT overcouple. This causes the dip to disappear and reduces power
output. Recheck setting of C121. DO NOT EXCEED 150 ma.
Repeak T1, T2 and T3. Tighten locknuts on C120 and C121.

FINAL METER READINGS

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

All readings given in the table below are minimum except PA, which is maximum. DO NOT ex-
ceed the value given for the PA current. This is the maximum plate current to which the unit can be
safely tuned.

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

When using the P=8500 or the P=850] series test sets, position7 is ad=¢ voltmeter with 1000 velts
full scale. Actual B+ reading is obtained by multiplying the microampere scale reading by 20. The
TUS46 series test sets have a 0-1000 volt d-c scale from which the B+ is read directly.

When using the P-8500 or the P-8501 series test sets, position 8 indicates d-¢ relay control volt=
age when the transmitter is not keyed. Multiply the microampere scale reading by 0.3 to obtain the
actual value of the d~c voltage. When using the TUS546 series test sets, the relay control voltage is
read directly with the position selector switch in position 10,

For all three series portable test seta, multiply the scale reading by 5 to obtain the actual PA
plate current in milliamperes,

P-8500 &
2 g

SWITGH P-8501 SERIES ! EA (e I R A B HAMH
POSITION

TUS46 SERIES 1 2 3| 415 |6 9 [0 7

30 WATTS -l - [ - | & |18 |14 |20 | - 30
METER
READING | 5p waTTS - - -4 |18 f18 |20 | - 25

Transmitter Alignment Procedure
Motorola No. EPD-950-C
11/5/59-RCS
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MEAIUREMENTS TO BE MADE WITH & VTN

32. V20 IS EMPLOYED ON 2-FREQUENCY MODELS ONLY.
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3% MICROPHONE IN CHACUT,
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TO GROUND,

40, THIS READING WILL VARY WITH ADJUSTMENT GF RiZ7.
45 MICROPKONE NOT IN CIRGUIT.
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POSITION
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L ICATIONS. AND (OOK FOR 40 -54MC, APPLICATIONS.

MODEL TABLE
ONE FREGUENCY SUFFIX TWO FREQUENCY SurFix | TREOUERCY
TTBIO3{AA / TR234L 1{ TTHIO34AB / TAZ34-C2L 2 Z28=30MC
TYBIOSZAA / TAZS4ML 4 TTSIC3IZAE / TA234=-CZML 2 30-35MC
TTBIOSIAR/ TARSA MM 4 TTBIOZBAB/ TAZE4 -CZ MM 2 3S5—40MC
TTEIOB4AA / TAZE4HL L) TTBHSAAE/ TAZ34=C2HL 2 40-43MC
TTBIDSSAA / TAZS4HM 4 TTBIOB5AB / TAZN4—C2ZHM 2 45 =30MC
TTBHONEAA 7 TAZ34HM ) TTBIOIEAB / TA234~C2HH 2 50-84MC

Models TTB1030AA/TA234 and
TTB1030AB/TA234-C2 Transmitters
Schematic Diagram

Motorocla No. 63E854612-E
11/5/59-RCS
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TRANSISTORIZED POWER SUPPLY

<

TU588
POWER SUPPLY

1. INTRODUCTION

The TU588 is a fully transistorized power
supply with a commonemitter circuit. Itprovides
all the plate, screen and bias voltages required by
the mobile radio transmitter and receiver. The
transistorized circuitry replaces the wvibrator
circuits commonly used in mobile radic appli-
cations.

a. Basic Principle
The transistor circuit of the power supply is

essentially a single-pole, double-throw switch,
operating back and forth continuously, This

LA INC.

TRANSISTORS AND POWER SUPPLY
COMPONENTS
ON RADIC SET FRONT PANEL

switching action interrupts the flow of battery
current through the power supply transformer pri-
mary. Interruptingthe dec gives the effect of a=c
and the transformer windings step upthe voltages
as required for the rectified outputs.

The input is connected tothe transistor emit-
ters., The opposite ends of the transformerx are
connected to the transistor collectors, which al-
ternately open and close the circuit to the d-c in~
put, The current flows first throagh one transistor,
then through the other, giving the effect of an
alternating current, This circuiteffectively dupli-
cates the actionofa vibratorandis usedtoreplace
the vibrator circuit,
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SCHEMATIC DIAGRAM PARTS LIST

Reference:
Schematic Diagram
B3E854612-FE

rpeeenck | moroRous DESCRIPTION
CAPACITOR, fixed: unless athar-
wise atated
cit 21K813512 caramic; rectangula
*10%; 450 vdcw
C1ML same as C1L
G1MM 21K2133 molded ailver mica; 30 uuf
210%; 500 vdow
ClHL 21K2768 molded wilver mica; 20 uuf
*10%; 500 vdew
CluM ZIR38223 ceramic: tubular; 10 uuf +5%;
500 vaew
CiHH NOT USED
czL 21R482328 ceratnici tubular; 30 uuf £5%:;
500 vdcw
caML 21K86392 ceramic; tubular; 16 wuf +, 75 uu
500 varw
C2MM #ame as C2ML
C2HL 21R470324 ceramic; tubulars & wuf +1 vuf;
500 vdcw
C2AM same as CZHL
CaHH NOT USED
(=35 same as C2L
CIML same as CZML
CanMm same as C2ML
C3HL same as CZHL
C5HM same a4 C2HL
C3HH NOT USED
<4 21Kh638 molded mica; 1000 vuf +20
300 vdew
cs same as C4
=158 NOT USED
CoML 21RE92897 ceramic; tubular; 8 uuf 4. 5 uuf;
500 vdew
CHMM NOT USED
CHHL NOT USED
CeHM NOT USED
CoHH NOT USED
C7L same as COML
C?ML NOT USED
C7MM NOT USED
CTHL z1K2753 melded silver mica; 3,3 auf
£ 5 wuf; SO0 vdcw
CTHM same as G7THL
CTHH NOT USED
CBL 21RB91167 ceramic; tubular; 12 nuf 45%;
500 vdcw
CsmL NOT USED
CEMM NOT USED
CEHL same as CYHL
CBHM same ag CTHL
CHHH NOT USED
c9 same as C4
clo same as C4
301 8 NOT USED
S1ML eame 2a C6ML
Climm NOT USED
CLiHT NOT USED
CLIHM NOT USED
Cliny NOT USED
clL same a8 CZML
Climi NOT USED
Clzmm NOT USED
CI2HL NOT USED
Gl2HM NOT USED
C12HH NOT USER
C13 same as C4
claL same as CIHM
C14ML NOT USED
€14MM NOT USED
ClaHL NOT USED
ClaaM NOT USED

+100% max; 500 vdcw

sl | aetonsia oEscuiPTIoN Lo G oEschIPTION
SAPACITUR, fixed: unless other- CAPACITOR, fixed: unless other-
Wise statid wiee stated
Cl4HH NOT USED cio9 23K892117 elestrolytic; tubular; 3 section;
GI5L 21K474952 ceram c; tubnlar; 4 uuf = 5§ wufi consisting of:
500 vdew C109a 20 uf +100-10%; 25 vdow;
ClsmML 21A478274 molder; tubular; 2, 2 uuf 220%; section
500 vdcw clo9m & 10 uf +50210%; 450 vdcw:
CL5MM same s ClSML section
CL5HL NGT USED cloge O L0 uf +50-10%; 450 vdew;
CL5HM same as CLSL section
C15HH NOT USED cl19 214801139 ceramic; disci .01 uf +80-20%;
cleL 21K410062 molded silver mica: 170 uut 5% 600 vcw
500 vdcw [=131] same as G110
CLeML | 21R6506 molded silver mica; 150 wuf +5%; Gz 21K845214 dipped silver mica; 510 uuf *5%;
500 vdcw 300 vécw
CreMM | 21K410061 molded silver mica; 130 uuf £5%; ci: came a8 C108
500 vdew Clie same as G110
Cl&HL 21K410060 molded silver mica; 110 uuf £5%; ciis same as C105
500 vdcw e vame as C110
CléHM same as ClEHL cL17 same as C110
Cl6HH NOT USED cuig Z1K2727 molded mica; 1000 wuf £20%;
Cl7L 21R38932 ceramic; tubnlar; 24 uuf £5%; 2000 vdew
500 vdew clig mame as G118
C17TML Z1R474330 ceram<; tubular: 20 uuf £5%; cl20 198830246 ~ariable: air; 5. 5 wuf min.
500 vdow -33. 5 unf max.
CLMM same 8 CL7L clz1 19A830291 variable: airt T. 1 uaf min,
GlTHL same as C17ML 140 uuf max,
GI7THM same zg CLTML <z same as Cl10
G17HH NOT USED 123 23KB906Z4 electrolytic; tubular; 1 section;
c16L NOT USED 5 uf +100-15%; 150 vdew
cigmL NOT USED ci2a 218401029 ceramic: diac; . 02 uf +80-20%
CI6MM NOT USED 600 vdew
Cl8HL NOT USED c1zs same as €124
G18HM NOT U3ED Gz 8836753 oil filled; tubular; . 0025 uf £19%
Ci8uH 21K803484 moldes silver mica; 40 uuf £3%; 100 vdew
500 vdow G127 NOT USED
cioL NOT USED cize eame as C124
CI9ML NOT USED c129 21K6720 rolded allver mica; 390 uuf 45%
CLIMM NOT USED 500 vdcw
Cl9HL NOT USED c130 same as G110
C1gHM NOT USED c131 ziRaIO115 ceramic; diac; 220 uaf £20%;
C19HH same as CBL 500 vdew
C20L NOT U:ED cli2 eame 22 Cl10
CzoML NOT USED Cao1 same as C108
CzoMM NOT USED azoz same as C101
C20HL NOT USED czo3 same as GBL
CaoHM NOT USED <204 same as C108
C20HH same as CLSHH czo5 same as C103
c2lL NOT USED c206 23K857384 elecerolytic; ubular; § uf
c 5 - 10%: 50 vdew
C;;s; :81 giﬁg c207 21R41867 CERNE ATy 1 e
G2IHL A 500 vdcw; replaces C105
C21HM NOT USED §28 uoflanDnashrdg:
S Ope ration
C21HH NOT USED c208 same as G
GEiL NOT USED SVERESSRUR;
CzamML NOT USED El0I 6AB3I2263 Tarasitic
C22MM NOT USED
C22HL same aa C15L CONNECTORS,
C22HM NOT USED J101 9487120 Teceptacie: female; single
G22HH NOT USED contaet; round molded mica
filled phenolic base; chassia
cio1 194830230 variable: air; 4.1 wuf min, mounted; RECETVER
~21. 9 uuf max. 1102 same as J101 except connects to
cloz same as CBL ANTENNA
C103 21K840047 dipped silver mica; 150 uuf £5%; J103 9A880881 raceptacle: female; 11 contact;
500 vdow polarized; round molded
Cl1o4 21K837746 ceramic; disc; 2000 uaf +10%; black phenollc base; saddle
P mounting: METER
cros 21K2768 molded silver mica; 20 wuf *10%;
500 “dew; used coly in l-freq. RELAY, .
rmodsl; replace with G207 in K101 S9KE54405 Armaturs: non-coaxial; contact
Bifreq; sHoel arrangement; } form "1
cice 21R83198 ceramic; tubular; 51 wuf £5%;
300 vicw SOty
clof same as CTHL LiL 24K832226 RF: tank; 7-1/2 turns
cios 218500801 ceramin; dise; , 9015 uf GMV LML 24KB32077 RF: tank; 5-1/Z turns

.
ot sescalenion Hrmor | “tasr e spsemenien e | et
cor RESISTOR, fixed: cazbon; unless TRANSFORMER,
L1MM Satne as LIML atherwise stated TIHL | 24BBs2213 RF: Doubler -Diver; base
LIHL 24A832225 RF: tank; 3-1/2 turna Rl12L 6R2068 33K £5%; 1/2 w; 1ns. stamped 213; includas twa
L1HM eame as LIHL Rizz samc as R6L 46KB21425 CORE, adjustable
LIHH same as LIHL R123 6RE040 680 ohm £10%; 1/2 wiins, tuning and C13
L2t 24KB32476 RF: output coupling: 4-1/2 turna Ri24 BR5773 B20K £5%; 1/2 w; ins, TIHM same ap T3HL
L2ML 24K832249 RF: output coupling; 3-1/Z turns R125 bRE4TS 680K £10%: | /2 wi ins. T3HH same as TIHL
LeMM eame an L2ML R12¢ same s R125
L2HL 24A830195 RF: cutput coupling: 2-1/2 turna Ri27 18K812998 variable: 300K 420%; 1/4 w IUBE,
LzHM same as LZHL Ri28 6R2061 180K 35%; 1/2 wi Ins, vial BAKS Electron
LZHH 244832875 RF: output ecupling; 3-1/2 turna| RI129 6R5766 12K £10%: 2 w: ins. x:ﬂl 12aT7 Electron
LiL 24KB10401 RF: hattmonic flter; 8 turns R130 same as R6HL bs aams;ad V101
L3ML 24K810402 RF: harmonle filter; 7 turnn R13} sume as REEL z“" ] Eleeumy
LIMM 24K810401 RF: harmonic filter; & turne R13Z same as R6L 105 6146 Electron
L3HL 24BB10400 KF: harmonic filter; 5 turas R133 6R488021 120 ohm *10%; } wi ins. Vios EBHE Fleciron
LIHM 24K832224 RF; harmonic filter; 4 turna R201 . ;zm: au*]‘lul;)lz . vior GALS Etectron
R202 R485090 ohm ;2w ins.
];iim f:::t ':fglf;,_ R203 6R6326 100 ohm =10%: 172 w; ins, Vol same ap V101
LaML eame as LIML R204 ms::::-;;::;f
LAMM kame as LIMM A s
L4HL same as L3HL T 24K832479 RE: Buffer-Doubler;: base SOCKET, tube: female;
LAHM same as LIHM slamped 479; includes two XVi0L|  oKavi24 7 eontagy; miniature molded
L4HH NOT USED 46KB21425 CORE, adjustable mick filled phenolic base;
LsL NOT USED tuning and C2L, C3L, C4, C5, includes center shield:
L5ML NOT USED R1, R2, R3L saddle maunting
L5MM NOT USED TIML|  24BB32071 RF: Buffer-Doubler; base XV102|  9K8z5585 :
LSHL NOT USED stamped 971; includes two
L5HM NOT USED 46KB21425 CORE, adjustable includes center shicld and
L5HH same as LIML tuning and C2ML, ¢3ML, tube shield basc; saddle
Cc4, C5, R), R2, E3ML mounting
LloL 24A800899) RF: choke: 1.2 milllhenries T1MM mame as TIML except includes XV samie as XV101
1102 24A832402 RF: choke; 100 microhenzies CZMM, CIMM, C4, C5, R, B0k same 2z XV101
L1103 24A812542 RF: choke; 22,5 microhenries Rz, R3MM XV105}  9BEYOCOL rown bakelite wafer
1104 250850636, AF: choke; b henries TIHL | 24B832211 RF: Butfer- Doubler: base saddle mannting
1201 same as L101 stamped 211; includes two XVi0e| 9B835083 minjawre molded
46K821425 CORE, adjuatabla mica filled phenolic bage;
RESISTOR, fixed: carbon; unlesa tuning and CZHL, C3HL, C4, ineludes center shitld and
otherwise stated cs tube shield base; saddle
Rl 6R5577 2. TR £10%; 1/2 wi ins. T1HM same as TIHL except includes maounting
Rz 6RG4ET 37K £10%; 1/Z wy Ins. CZHM, C3HM, C4, CS5, RI, XVLe7 same as XV106
R3L 6REG51 680 ohm £5%; 1/ w; ina. Rz, R3IHM
RIML 6R6166 1. 2K #5%; 1/2 w: inm. TtHH 24KE32458 RF: Buifer- Doubler; bage SOCKET, tube:
RIMM same as RIML starnped 458; includea two xvzol same as XV10!
RIHL same as RIML 46K821425 CORE adjuatable
RIHM same an R3ML tuning and C4, C5, R1, R2, SOCKET, crystal: femala;
RIHH same as R3ML RIHH XYlol 9A30451 " 4 contact; square molded wica
R4 £R5644 82,000 ohm +10%; 1/Z w; in T2L 24K832478 RF: Tripler; base atampad 478; filled bakelite bzve: chassia
RS E§R401017 1, 8 megohm *5%; 1/2 w; ins. includes two 46K821425 CURE mounted
R&L 6RE40T 220K #10%; 1/2 w; ina, adjustable tuning and C71, *¥20l same as XY 100
R6ML same as R6L C8L, C9. C10, R4, RS
ROMM same as R6L TZML | 242832073 RF: Tripler; base stamped 073; LRYSTALS,
R6HL 6R6031 100K =10%; 1/2 w; ine. includes two §6K821425 CORE
RéHM same a8 R6HL adjustable tuning aad €9, CLO,
R6HH same ag REHL R4, NoTE
TZMM same an TZML Crystal Units are part of the Radio
R101 6R6178 56K £10%; 1/2 wi Ins, T2ZHL 24BB32212 RF: Tripler; base stamped 212, Set model. When ordering a trans-
R102 6R6048 47K £10%; 1/2 w; Ins. includes two 46KB21425 CORE mitter chassis only, crystals muat
R103 676398 150K £10%; 1/2 w; in sdjustable tuning and CTHL, be ordered separately.
R104 BR6193 1.ZK =10%; 1/2 w; ina. CEHL, C9, C10, R4, RS Crystal type number and oparating
R105 &E5229 1K 210%: 1/2 wi ins. TZHM #ams as TZHL except includes frequency must be apecifisd when
R10& same as K6HL G7HM, CBHM, €9, C10, ordering cryetal,
Ri07 6RE269 €20 ohm £10%; 1/2 wj in, R4, RS
R108 bR5618 3, 9K +10%; 1 w; lns. T2HH 24KB832459 RE: Tripler; base stamped $5%;
®109 NOT USED includes two 46K821425 CORE CRYSTAL UNIT,
R1M0 6R5576 4. 7K =10%; 1 w| ing adjustabls tuning and €9, C10 Yo Type RN3.A T Quariz: Tramsmitter Omcillator;
Ell1 686402 56K £10%; L w; ins R4, RS 2.08333 - 4.50000 MC; with &
RiI2 6R56TI 4. 7K £10%; 2 w; Ins. TiL 24K832477 RF: Doubler~Driver; base velt heater unit
R1lF same as R112 stampad 477; includes two oL same as Y101
RI14 bRE43E 27K £10%: 1/2 w; ina. 46K821425 CORE, adjuptable
Rlls 6R4BE1 65 3.3 megohm #5%: 1/2 w; ins, tuning and C12L, €13, Cl4L
Rlle 65765 5. 6K 210%; 2 w; ine, T3ML | 24B83zo7z RF: Dotbler-Driver: base
RI11T L7K892469) wite wound; 4 ohm +2%: 1 w; ins stamped 072: includes two
ar 178821901 wire wound; 4 ohm #2%; 3 w; ine| 46KB21425 CORE, adjustable
Rl18 6R120638 330 ohm #5%; 1/2 w: ins. tuning and C13
R119 6RE0BT 4. 7K 210%; 1/2 w; ina. TIMM same as T3IML
Rizo 6REG4S 150 ohm #5%; 1/2 w; ina,




PERFORMANCE SPECIFICATIONS

INRUT REQUIRED 12 YDPC negative or positive ground.

OUTPUT RATINGS Transmitter:
HighB+ . . . o« « « o« o« 705vd-cat 120 ma
LowB+ +« 4+ « .+ & o o o 275vd-cat 60 ma
Oses Bf . . 4+ & + o« s« o 150vd-cat 18 ma
Bias . . . . o . 4+ s+ .+ =36vd-c

Receiver:

B+ . . . . . .« . « + &« 200vd-cat 70 ma

b. Advantages

The transistorized power supply has several
advantages over the conventional vibrator sup=
pliesincurrentuse. Theseadvantagesarelargely
due tothe life span of the transistor, which greatly
exceeds that of even the finest vibrator, This
eliminates the cost of vibrator replacement, re-
duces maintenance, increases the reliability of
the radio setand provides higher efficiencies with
lower input drains for the same power outputs.
With atransistorized power supply there is much
less chance of radio failure in service.

In addition, the transistor circuit has a built-
in protectionfactor not found in vibrator supplies.
A short in the output does not damage the tran-
sistors.,

2, DESCRIPTION

The TU588 Power Supply is designed for a
12-volt negative or positive groundelectrical sys~
tem.

The power supply chassis mounts between
the transmitter and receiver of the radio set. The
d-c input and control circulits are brought in through
a 19-pin male connector on the front panel. The
various rectified outputs are routed to terminal
boards on the wiring side of the chassis for the
transmitter and receiver comnections, An 18-lug
terminal strip on one side is used for the trans-
mitter connections; a 15-lug strip on the other
gide is for receiver connections.

Twoalloy junction PNPtransistors--designed
for high power audio frequency applications--are

connectedin an electronic switching cireuit which
is basically a multivibrator. The operating fre-
quency is in the audio range,

The transistors are mounted on a cast=
aluminum radiator (called a 'heat-sink") on the
front panel of the radio set. The radiator conducts
heat away from the transistors, permitting them
to operate safely at relatively high ambient tem=
peratures. The heat-dissipating capacity of the
heat-sink provides safe operation under the most
adverse temperature conditions normally en=
countered in mobile radic operation.

CAUTION
A transistor feedback circuit in this
power supply is enclosed in a protec~
tive cover. The cover prevents acci-
dental shorting of the enclosed compo-
nents with consequent damage to the
transistors, Do not remove this cover
unless necessary for servicing compo-
nents. Always replace the cover before
restoring operation, Never operate the
power supply with the cover removed.

3. OPERATION

a. Introduction

The function of the mobile power supplyis to
convert the low-voltage d-c input to the various
high-voltage d-c outputs required for operation
of the transmitter and receiver. This is accom-
plished in three stages. First, the transistor




CEPD-1267-A

circuit changes the d-c into a-c, then the power
transformer steps up the voltage of the a-c, and
finally the rectifier-filter network converts the
high voltage a-c to d-c.

b, Transistor Multivibrator Circuit

i Zwsottay

The function of the transistor multivibra=
tor eircuit is to change the pure d-c input into
pulsating d-c, a form of a=c, so that it can be
stepped-up in voltage by transformer action. The
operationisillustrated inthe simplifiedfunctional
diagram, Figure 1, Thediagram shows anegative
ground electrical system, For a positive ground
electrical system, reversethe leads tothe polar-
ity reversing terminals,

(2) Qperation

The ON-OFF switch at the control head
connects the 12 volt d-c input to pin #19 of the

CONTROL HEAD
ON-GFF SWITGH

power and control plug onthe power supply. When
the switch is ON, the d=c input is applied ta two
points; (a) the feedback network used in the "re=
ceive” condition, and (b) the center tap of the
main transformer winding,

(a) Feedback Path

The paththroughthe "receive'" feed-
back network leads to the center tap of the feed-
back winding of the transformer. The opposite
ends of thistransformer windingare connected to
the two transistor base elements. The 330 ohm
starting resistor is connected between the center
tap and the d-c input, Current flows through the
feedback network and starting resistor, applying
a bias to the base elements of each transistor.
Due to a slight unbalance in transistor conduc-
tivity, one will tend to conduct more heavily than
the other. This is the effect which starts the
oscillation cycle.

POLARITY
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o8 g p T . —
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(b} Transformer Primary Path

The dw-c path through the center tap
of the maintransformer primary windingleads fo
the two transistor collector elements, which are
connected to opposite ends of the winding., The
slight unbalance in transistor conductivity causes
more current to flow through one primary half-
winding than through the other. The current path
is through the primary half-winding andthe tran-
sistor (emitter to collector)tothe d-c input, The
current in the transformer half-winding induces
voltages in the twofeedback half~windings, Polar~
ity is suchthat the moxre heavily conducting tran-
sistor is quickly biased to full conduction; the
other transistor is quickly driven to cut-off,

(3) Qscillarion Cycle

The induced feedback voltage drops to
zero as the current through the conducting tran-
sistor reaches the point of saturating the trans-
former core, The cut-off transistor begins to
conduct, reversing the polarity of the voltage in
the feedback windings and conduction through this
transistor Increases Inducing greater feedback
bias and quickly cutting off the first transistor.
Current throughthe secondtransistor then reaches
core saturation, completinga cycle of oscillation,
The circuitry is designed for self~sustaining, con=-
tinuous oscillation as long as the d-c input is ap=~
plied, First one transistor conducts to core
saturation, then the other, Thus, the current
alternates betweenthe two primary half~-windings.
The switching actionis very rapidand the voltage
induced in the feedback winding of the transformer
approximates a typical 'square wave'' pattern,
The overall effect of the transistor oscillatorcir-
cuit is essentially that of a single-pole, double~
throw switch operating backaendforth continuously.

Two feedback networks are used in this
circuit, one for the ""receive condition, the other
for the "transmit' condition. These networks
provide the properbias for both receive and trans-
mit conditions, The transmit feedback network
is used in both transmit and receive conditions.
However, in transmit condition, closed contacts
of the transmit-receive relay by~pass the receive
feedback network, thus utilizing only the transmit
feedback network,

c. Power Transformex

The main purpose of the power transformer
is to provide a high voltage a~ output with a low-
voltage a~c input. A special transformer is used

in this power supply to provide the feedback re-
quired for the transistor oscillator circuit in ad-
dition teo the high voltage a-c output. There are
two separate high voltage secondaries for the B+
outputs and one low-voltage secondary for the bias
supply.

d. Rectifier-Filter Networks

Refer to Schematic Diagram 63E856462,

The receiver B+ rectifier~filter network
converts the high voltage a~cinduced in the trans-
former secondaryto a smoothd-c output required
forthe receiver plate circuits, This sectioncon-
sists of a full-wave siliconbridge rectifier (CR9,
CR10, CR11 and CR12) a "pi" section filter and a
bleeder resistor.

The high voltage amc is connected to op=-
posite corners of thebridge circuit. On one half-
cycle rectifier CR9 conducts toward the trans=-
former and CR12 conducts in the direction of the
filter and load, which completes the circuit to
ground, On the other half-cycle CRI11 conducts
towardthe transformer and CR10 conducts current
toward the filter, The filter network smoothes
out the ripple in voltage and current,

The output of this section is connected
to a set of normally closed contacts of relay Kl
in the de~energized {receive) condition, These
contacts route the output to the B+ terminals of
the receiver terminal board, B+ is applied to the
receiver continuously except when the transmit-
ter is turned on. Relay K1 is then energized and
the receiver is muted, since its B+ circuit is
broken. The relay contacts then switch the B+
output to the transmitter terminal board, where
the B+ is used for the transmitter oscillator
stage during the "transmit' period.

The lamp; I, in this circuit is essen-
tially a fuse, If an overload occurs, the lamp
burns out,

The transmitter B+ section provideshigh
and low B+ outputs to the transmitter when the
transmit-receive relay (K1) is energized. Press~
ing the push-to-talk button operates this relayand
its contacts complete the circuit to the bridge
rectifier, CR1 to CR8, The rectifier bridge out=
put is connected so that its B+ output is added to



the output of the multiplier B+ section, providing
atransmitter B+ of approximately 705 volts. This
output is filtered and routed through closed con-
tacts of relay Kl tothe transmitter PA B+ termi-
nal, TB2-10,

The full winding of the transformer sec-
ondary provides an intermediate B+ source for the
transmitter multiplier stages., The bridge network
consisting of CR9 toCRI12 1s used as the rectifiexr
inthis circuit. The multiplier B+ outputis filtered
and routed through terminals of relay Kl to the
multiplier B+ terminal, TB2~I1l. The transmitter
oscillator voltage is obtainedfrom the same source
as the multiplier B+, however, the higher multi-
plier B+ is fed through a dropping resistor net-
work and through contacts of relay K1 tothe trans-
mitter oscillator terminal, TB2-6,

(3) Transmitter Bias Section

The transmitter bias section includes a
low-voltage secondary of transformer, T1l, rec=
tifier CR13 and a filter network. The =36 volts
bias output appears on TB2-13 for connection to
the transmitter PA grid circuit,

The HI=-LO switch is in the transmitter
(PA screen)circuit, The Hlposition is the normal
operating position, The LO position is used for
transmitted tuning purposes before the final ampli-
fier of the transmitter is fully aligned.

e, Relay Operation

The transmit-receive relay, K1, is a 12 volt
d=c relay, One side of the relay coilis connected
tothe 12 voltbus. To energize the relay, the other
side of the coil must be grounded,

In the de-energized condition, all operating
voltages for the receiver are supplied through the
contacts of the relay. Whenthe push-to-talk cir=
cuitis grounded, the relaybecomes energizedand
the relay contacts are switched. The switching
removes the B+ voltage from the receiver and
supplies operating voltages tothe transmitter final
stages. Therefore, the receiver is mutedand the
transmitter is turned on when the relay is ener-
gized.

4. TRANSISTOR CHECKING

A short in a transistor is the most frequent
cause of transistor failure. A simple check can
be made as follows:

Connect a multi-meter between the emitter
and collector of the transistor. If the transistor
is shorted, the meter will read lessthan one chm.

If a transistor requires replacement, refer
to the INSTALLATION AND OPERATION section
of this instruction manual for transistor replace
ment procedures,
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MOTOROLA

PART No. DESCRIPTION
FUSEHCLDER:

9BE8H5564 extractor post type; molded

black bakelite bayonet base;

single hole chassis mounted;

for 1-1/4" long x 1 /4" dia,

fuse; inc¢cludes cap, lock-

washer and mounting nut
same as XF1

NON-REFERENCED PARTS

© 1V865695

TD865605
14A851751

RECTIFIER MOUNTING BOARD
ASSEMBLY,
riveted; includes:
31A865187 MOUNTING BOARD
ASSEMBLY; includes 4 pairs
of terminal clips for
mounting 4 diedes;
2 req'd
7B858571 BRACKET, mounting
board
RADIATOR, transistor mounting
INSULATOR, transistor; 2 req'd




T. INTRODUCTION

Experience has shown that there is a par-
ticular way of maintaining 2-way radio communi-
cations equipment that is far superior to any
other in achieving maximum ocperating efficiency
and reliability at least cost.

This procedure is known as ''System Mainte-~
nance', which simply means that the inspection
and maintenance of all units constituting the
whole is conducted in an established and orderly
fashion, The procedure should be conducted at
regular intervals inorder toyield all of the well-
known benefits of preventive maintenance.

All two-way radio communications systems
include integrated assemblages. A failure in any
one of these would constitute a failure of com-
munications, However, there are three major
factors in a mobile radio communications system
which require attention:

a, The primary power source
b. The basic radio units
¢. The antenna system

Any successful maintenance program must
include the gntire system, It would be of no
consequence to maintain the basic radio units at
top efficiency only to ignore the primary power
or the antenna, A failure in either one results
directly in a failure of radio communications,
Therefore, to be successful in preventive main-
tenance, a program should be developed and
closely followed on a basis of all-inclusive sys-
tem maintenance. Such a program should include

ROUTINE MAINTENANCE

a periodic check on all the factors constituting
a radio communications systern as follows:

a. Primary Power

Automobile batteries usually fail after a long
period of undercharging or overcharging, lack of
water, poor connectionsand old age.

It is important to measure the voltage avail-
able at the battery terminals when under a load.
A fully charged lead-acid battery will have a
measured voltage of approximately 13. 0 volts for
a 12 volt battery and 6.5 volts for a 6 volt bat-
tery. An old sulphated or undercharged battery
may show lower voltages. These are battery
terminal voltages, not the voltage present at the
radio set. The terminal voltage at the radio set
will decrease when transmit current is being
drawn. The voltage will be lowered approxi-
mately 1.1 volts for a 12 volt system and ap-
proximately .8 volt for a 6 volt system.

One of the good methods of checking primary
power trouble is to measure battery voltage both
at the terminals of the battery and at the equip-
ment, An immediate drop in voltage of more
than ,2 volts measured at the battery on a short
transmit cycle would indicate a battery in poor
condition, A drop of more than 1 volt measured
at the units would point to troubles in the primary
circuit--cable, fuse block, relay or chassis re-
turn. This voltage drop is excessive and should
be investigated fully.

""A" relay contacts wear out, requiring re-
placement.

COMMUNICATIONS DIVISION
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PARTS LIST for Power Supply Diagram 63E856462-F (Rev.)

REFERENCE

MOTOROLA

REFERENCE
SYMBOL

MOTOROLA
PART No.

CESCRIPTION

SYMBOL PART Ne. BESCRIPTION
CAPACITOR, fixed:

Cl1 23K859299 tantalum; 10 uf +75-15%; 25 vdcew

cz 8KB61326 mylar; consists of:

CzA 1 uf £20%; 900 vdew;

coded "A"
C2B .47 uf £20%; 900 vdew:
coded "B"

c2¢ common connéctiun; coded MY

c2D 2 uf £20%; 400 vdcw; coded "D'"

23 23KB58677 electrolytic; tubular; 15 uf
+100-10%; 10 vdew

C4 same as C3

(6] 23K837903 electrolytic; tubular; 10 uf
+50-10%; 450 vdew

Co NOT USED

c? 23K839917 electrolytic; tubular; 25 uf
+100-10%; 100 vdcw

C8 23K840707 electrolytic; tubular; 125 uf
+100-10%; 18 vdew

&9 23K850516 electrolytic; tubular; 25 uf
+100-10%; 50 vdcw

Cl0 8K861614 mylar; tub; . 47 uf%1 0%; 100 vdcw

CRYSTAL UNIT, rectifying:
silicon junction; cartridge

CRI1 48K859727 type INI1223

CR2 NOT USED

CR3 same as CR1

CR4 NOT USED

CR5 same as CR1

CRé6 NOT USED

CR7 same as CR1

CR8 NOT USED

CR9 48K859708 type IN1222

CRI10 same as CR9Y

CRI11 same as GRY

CR12 same as CR9

CR13 48K859726 type IN1219

FUSE, cartridge: one time;

Fi 65K804906 slow blow type: glass; 15 ampere,
32 volt; 1-1/4" long x 1/4" dia|]

F2 65K475248 slow blow type; glass; 8 ampere;
32 volt; 1-1/4" long x 1/4" dia.,

CONNECTOR, receptacle:

J1 28C802820 male; 19 contact; polarized;
rectangular molded black
phenolic insulator; chassis
mounted

RELAY, armature:
K1 80K858550 dual stack; contact arrangement:

1st stack, 1 form "A",

2 form "C", 2nd stack, 4
form "A"; coil resisfance
100 ohms; does not include
15K848892 COVER, relay,
nor TA811735 BRACKET,
relay cover mounting; cover
and bracket must be ordered
separately

FEREN:
"msor | oAt e pEscRiPTION

REACTOR:

e 25B837416 filter; 2.1 henries at 100 ma. dc
COIL, AF:

Lz 25B861375 choke; 50 micrehenry
TRANSISTOR:

Q1 48A124376 P-N-P

Q2 same as Q1
RESISTOR, fixed: carbon; +10%;
1 w; ins.; unless otherwise stated

Rl 6R118205 10 ohm *20%

R2 NOT USED

R3 NOT USED

R4 NOT USED

RS NOT USED

Ré& NOT USED

R7 NOT USED

RS NOT USED

R9 NOT USED

R1D HR488035 47 ohm; 2 w

R11 6R2053 820K

R12 17K858769 wire-wound; 5 ohm; 5 w

R13 same as R12

R14 6R5620 1.8K ohm

R15 6R5574 220K

R16 6R118239 68 ohm; 2 w

R17 bR6415 100 ohm

R18 6RO647T 15K; 1/2 w

R19 6R5766 12K; 2 w

R20 6R5732 15K; 2 w

R21 6R488016 33 ohm; 2 w

R22 6R 6409 2.2K

R23 same as R20

R24 6R2079 68K; 2 w

SWITCH, toggle:
Sl 40A 482097 S.P.S.T.
TRANSFORMER, power;

T1 25D858644 transistor comtrolled; consists
of the following windings:
primary #1: YEL, RED leads

with BLK center tap; total
resistance .031 ohms
primary #2: WHT-RED,
WHT-YEL leads with WHT
BLK center tap; total
resistance . 040 ohms
secondary #1: BLU-YEL,
BLU-YEL leads; resistancq
21.5 ohms
secondary #2: RED-BLK,
RED-YEL leads with
RED-GRN tap; total
resistance 12, 6 ohms
secondary #3; GRN-BLK,
GRN=-BLK leads;
resistance 2.26 ohms
_BOARD, terminal;

TB1 31A858723 2 screw terminals

TB2 31B802699 14 solder lug terminals;
board coded 1 to 15

TB3 31B851408 17 solder lug terminals;

board coded B, A, and ltolb

XFl

XF2

98865564

FUSEHOLDER:

extractor post type; molded
black bakelite bayonet base;
single hole chassis mounted;
for 1-1/4" long x 1/4" dia.
fuse; includes cap, lock-
washer and mounting nut

same as XF1

NON-REFERENCED PARTS

T 1V865695

7D865605
14A851751

RECTIFIER MOUNTING BOARD
ASSEMBLY,
riveted; includes:
314865187 MOUNTING BOARD
ASSEMBLY; includes 4 pairs
of terminal clips for
mounting 4 dicdes;
2 req'd
7B858571 BRACKET, mounting
board
RADIATOR, transisior mounting
INSULATOR, transistor; 2 req'd




1. [INTRODUCTION

Experience has shown that there is a par-
ticular way of maintaining 2-way radio communi-
cations equipment that is far superior to any
other in achieving maximum operating efficiency
and reliability at least cost.

This procedure is known as '"System Mainte-
nance', which simply means that the inspection
and maintenance of all units constituting the
whole is conducted in an established and orderly
fashion. The procedure should be conducted at
regular intervals inorder toyield all of the well-
known benefits of preventive maintenance.

All two-way radio communications systems
include integrated assemblages. A failure in any
one of these would constitute a failure of com-
munications, However, there are three major
factors in a mobile radio communications system
which require attention:

a. The primary power source
b, The basic radio units

c. The antenna system

Any successful maintenance program must
include the gntire system. It would be of no
consequence to maintain the basic radio units at
top efficiency only.to ignore the primary power
or the antenna. A failure in either one results
directly in a failure of radio communications.
Therefore, to be successful in preventive main-
tenance, a program should be developed and
closely followed on a basis of all-inclusive sys-
tem maintenance. Such a program should include
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ROUTINE MAINTENANCE

a periodic check on all the factors constituting
a radio communications system as follows:

a. Primary Power

Automobile batteries usually fail after a long
period of undercharging or overcharging, lack of
water. poor connectionsand old age.

It is important to measure the voltage avail-
able at the battery terminals when under a load.
A {fully charged lead-acid battery will have a
measured voltage of approximately 13. 0 volts for
a 12 volt battery and 6.5 volts for a 6 volt bat-
tery. An old sulphated or undercharged battery
may show lower voltages. These are battery
terminal voltages, not the voltage present at the
radio set. The terminal voltage at the radio set
will decrease when transmit current is being
drawn. The voltage will be lowered approxi-
mately 1.1 volts for a 12 volt system and ap-
proximately .8 volt for a 6 volt system.

One of the good methods of checking primary
power trouble is to measure battery voltage both
at the terminals of the battery and at the equip-
ment, An immediate drop in voltage of more
than , 2 volts measured at the battery on a short
transmit cycle would indicate a battery in poor
condition. A drop of more than 1 volt measured
at the units would point totroubles in the primary
circuit--cable, fuse block, relay or chassis re-
turn, This voltage drop is excessive and should
be investigated fully,

'A' relay contacts wear out, requiring re-
placement.
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Fuseg get tired, sometimes even when new
they may have too much resistance. Check and
replace if voltage drop exceeds .1 volt.

Connections loosen as a result of vibration,
Tighten or resolder,

Fuse Holders also loosen because of vibra-
tion. They lose their temper because of heat re-
sulting from poor contact. Acid causes cor-
vosion, Accumulation of oil and dirt increases
contact resistance and the remedial action is to
clean contacts, tighten or replace.

Keeping voltage drops to a minimum in a
primary circuit is very essential to good system
operation. The same rules apply to other soutrces
of power. Dry batteries especially must be
checked under full load. Some knowledge of the
number of hours of use must be available as an
indication of when they most likely will need to
be replaced.

b. Unit Assemblages

These include transmitter, receiver, power
supply, and associated units, Very few adjust-
ments need to be made regularly in transmitter
and receiver units, To catch a maximum num-
ber of incipient troubles, the technician must use
his eyes, his ears, his sense of touch, and meter
measurements, as well as his good judgment and
past experience,

Basically four types of observation are re-
quired:;

Listening Tests

An experienced technician can often detect
warnings of impending trouble bynoting the audio
quality, the noise background and the squelch
operation in relation to the settings of the volume
and squelch controls, He will come to know the
normal signal level he should obtain at given lo-
cations with selected stations in a particular
system. Degradatior of performance will be im-
mediately apparent to the technician who checks
the set periodically, whereas the steady operator
may become accustomed to a gradually degraded
performance.

Visual Inspections

Look for loose bolts, screws and clamps,
worn handset cords, burned out pilot lights, arc-
ing at any point, loose or broken components,
burned resistors or loose connections, A good

visual inspection not only is a means of quickly
locating the source of trouble, but may prevent
more serious trouble from developing later,

Touch

The fingers are good detectors of improper
temperature -conditions, Fuses, fuse holders,
crystal ovens, transformers and relay coils which
are too hot mean trouble, Also, a cold crystal
oven, tube or resistor that should normally be
warm is probably introuble. Such tests are quick
and should be used often,

Meter Measurements

Actual quantitative measurements of "A" and
"B' voltages, grid and plate currents, power out-
put, frequency and deviation have no substitute;
their meaning is definite. Experience will indi-
cate to what degree variation can be tolerated.
Good test equipment is essential to good system
performance,

¢, Antennas

Visual check of antenna, antenna mount,
cable, and connectors ‘should be made periodi-
cally, as well as a meter check to find any open
or shorted lines. Remember that the antenna
must efficiently radiate the power developed in
the transmitter chassis and also transfer to the
receiver the minute voltages picked up from the
distant transmitter to produce a good audible
signal. Failure of the antenna or line is a fail-
ure of the communications system.

d. Netting

Netting of receivers and transmitters in any
system is more important than usually realized.
The term "ietting'' means that all receivers and
transmitters in a given system are aligned on the
same frequency or frequencies. With modern
selectivity requirements, it is more than ever
necessary to tune every receiver exactly to the
station it must receive. Careful '"netting" of all
units in an integrated system to the correct fre-
quency is a first order requirement of a modern
communications system and will eliminate a
prime cause of poor system performance, It is
in this field of system operation that the high
frequency stability and selectivity stability is of
major importance.

Frequent checks of transmitter deviation will
improve system operation. A good rule to follow
is to check performance frequently and make



adjustments only when actual tests and measure-
ments show improper operation.

2. MAINTENANCE CHECKS

A good preventive maintenance program re-
quires a complete system check at least every
three months and it is recommended that indi-
vidual records be kept of each unit, In a general
way the following items should be part of any
preventive maintenance routine.

a. Clean and dust the equipment thoroughly.

b. Make a thorough mechanical inspection of
the entire mobile installation,

¢, Check the battery terminals. Battery con-
nections must be clean and tight at all times to
Prevent power losses due to excessive voltage
drops across loose connections.

d. Check the fuses. Fuses must fit snugly in
the fuse holders to prevent voltage drops at
these points.,

e, The vehicle battery should be checked at
least once a month, however, it is recommended
to make this check weekly to assure that it is
properly charged. A specific gravity measure-
ment is recommended for this purpose. The
reading obtained should be in agreement with the
normal operating specifications stipulated by the
battery manufacturer.

f. Check the A-plus voltage at the battery and
at the radio set with the radio equipment turned
“on'' and the vehicle motor turned "off',

g. Check the dc resistance from the inner con-
ductor to the outer conductor of the antenna co-

axial lead-in cable,

h. Power Input Cables

Power cable connections may be checked by
measuring the overall voltage drop from the bat-
tery to the equipment. With the transmitter "on"
and the vehicle motor running, the voltage drop
from the ground cable of the radio equipment to
the battery ground terminal should be negligible.
The voltage drop in the power cable from the
(hot) battery terminal to the equipment should
not exceed 1 volt. Cable voltage drop will be
the difference between the voltage reading ob-
tained from the battery terminal to ground and
the reading obtained from a voltage input point

on the mobile equipment to ground. These volt-
age measurements should be made with an accu-
rate dc voltmeter, Proper operation of this
equipment depends upon correct input voltage,
The input voltage may be measured at the fuse
located on the top front end of the power supply
chassis (terminal with yellow lead attached).
The drawer assembly must be partially pulled
out of the mobile housing to permit access to
convenient voltage input measuring point.

i. Vehicle Generator and Voltage Regulator

Routine Maintenance Checks should be made
on the vehicle generator and voltage regulator to
insure proper operation of the radio equipment.
Periodic maintenance should include:

(1) Checks of generator brush condition and
replacement if necessary.

(2) Checks of generator armature condition,

(3) Check of generator output and voltage
regulator setting., This setting should conform
to either the car manufacturer's or the generator
manufacturer's recommendations.

(4) Check of generator lubrication and re-
lubrication if required,

j. Antenna

Routine preventive maintenance of mobile
systems should include a continuity check of the
braided lead between the antenna rod and the co-
axial lead-in. Ordinarily hidden from view with-
in the base assembly, the lead may become
frayed or broken without attracting immediate
notice. However, any decrease in RF continuity
introduced here will cause a decrease in radiated
power and receiver sensitivity, Moreover, in-
termittent contact can generate undesirable in-
terference in the form of noise caused by:

{1) high contact resistance.
{2} imperfect bonding which permits the in-
herent noise to enter the receiver.

k. Clean the relay contacts,

1. Check all transmitter and receiver stage
meter readings and replace any tubes and tran-
sistors as required.



Transistors located in the heat sink on the
front panel are coated with DC-4 silicone grease.
This grease increases the rate of heat transfer.

Note that a thin mica insulator is between
each transistor and the front panel. When re-
placing a transistor, first coat it with silicone
grease and place the insulator between the tran-
sistor and the front panel. There also must be
gilicone grease between the mica washer and the
heat sink. Replace the mica insulator if it is
damaged.

and the DB+

voltage

m. Check the filament
voltages.

REAR TIE PLATE
64C802703

CUSHION y
SPRING
41AB0A4T4

HOUSING
I5E89386!

SHOULDER

SCREW 3A855021

q.

METER COVER
{5B854385

Set the transmitter oscillators on frequency.
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Tune the entire receiver.

Check the audio response against a fixed
station.
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1. NOISE SUPPRESSION

Noise suppression requirements will vary
quite widely with different vehicles, types of in-
stallation and types of system operation, System
use and area coverage often determine how much
noise suppression may be necessary, If the op-
erating area is sufficiently small so that signal
levels may always be high, less noise suppres-
sion will be required. Conversely for maximum
range coverage and operation
areas, it becomes necessary to do a very good
job of noise suppression., If the units are oper-
ating in areas with high ambient noise, it will not
be necessary to do as good a job of vehicle noise
suppression. It would obviously be uneconomical
to spend time and money on noise suppression if
the local ambient noise in the area is going to be
higher than the vehicle interference levels. One
of the first considerations is to determine that
the moise is caused by the vehicle in which ‘the
receiver is located,

in weak signal

The Model TEN6018A Noise Suppression Kit
is available for all vehicles equipped with two-
way radio. Refer to diagram 69C854657 at the
end of this section for a typical noise suppression
installation.

2. SOURCE

The type of noise can generally be deter-
mined by its sound in the speaker. For best re-
sults in locating noise, the receiver should be
receiving a weak signal which produces not less
than 10 db. nor more than 30 db. noise quieting,
Greater quieting will mask the noise by limiter
action; less quieting will mask the specific noise
with inherent receiver thermal noise. Impulse

noise will probably be most noticeable between
20 and 30 db. of receiver noise quieting.

SUPPRESSION OF IGNITION

NOISE IN MOBILE EQUIPMENT

Ignition noise is characterized by regular
“popping or snapping” heard at the speaker and
will vary withthe speed of the engine, This noise
may be generatedin the ignition coil, distributor,
or the spark plugs and radiated from any lead
connecting these components, A whining noise is
probably generator interference. A harsh rasp-
particularly
Erratic

ing noise is generated by gauges,
the pulsing type temperature gauge,
“popping” while the vehicle is in motion is pos-
sibly the result of static electricity discharges
from moving insulated parts of the vehicle. Er-
ratic *“popping"” which increases as lights and
other electrical accessories are turned on, can
be the result of miniature arcs produced by
minute potential differences between portions of
the vehicle body, frame and motor block. These
potential differences, for the most part, can be
corrected by proper bonding practices,

3. RADIO EQUIPMENT POWER SOURCE

Power for the radio equipment should always
be obtained directly from the battery rather than
some other junction, Feedback and intercoupling
can result between interfering currents of the
vehicle electrical systermm and the radio circuits,
In some cases these two systems can be inter-
coupled. It is always best to couple equipment
directly to the battery to prevent this coupling as
much as possible,

In addition, by connecting the radio's pri-
mary power lead directly to the battery instead
of the starter key, the battery acts as a large
capacitor and by-passes noise to ground. The
radio ground return cable requires a secure,
clean mechanical and electrical connection to
the vehicle frame. The battery ground return
should also be bonded to the frame. Utilizing
the car frame as a common ground as much as
practical, tends to minimize the possibility of
inducing many unwanted parallel ground currents,
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4. IGNITION

The vehicular ignition system is the worst
offender from the standpoint of noise genera-
tion, The impulse noise produced must be kept
under control by proper preventive maintenance
and addition of suitable noise suppression items,
It is necessary to check for: (1) distributor
breaker points in good condition, (2) ignition
condenser in good condition, (3) all ignition sys-
tem connections free of corrosion and making
good contact, (4) circuit continuity in the high
voltage leads, (5) sufficiently high spark plug
breakdown voltages, and (6) spark plug elec—
trodes properly spaced and in good condition,
Mobile installation kits usually require at least
a noise suppressor resistor to be placed in the
lead from the ignition coil to distributor and a
shielded by-pass capacitor, to be connected
from the ignition coil primary to ground,

5. RESISTANCE TYPE SUPPRESSORS

Additional elements in the ignition circuit
are commonly used to attenuate the impulses.
Resistor type spark plugs or spark plug sup-
pressors, have been found to be of great assist-
ance in many cases. While the manufacturer
claims superior engine performance is obtained
by using these plugs, it is recommended that a
check be made to assure (1) that the proper plugs
are being used, and (2) that the engine perform-
ance is at least equal tothat obtained using stand-
ard plugs. The distributor noise suppressor can
be eliminated if a distributor with a built-in re-
sistor is substituted for the standard distributor,
Resistance ignition cable can be substituted for
standard ignition cable to obtain additional atten-
uation, In some cars, it has been found that
excessive resistance in the spark plug circuit
may produce rough idling, particularly in cold
weather. Thus, it may not be possible to use a
distributor noise suppressor, resistance ignition
cable and resistor spark plugs simultaneously in
all cars., Today some manufacturers are tending
to pre-equip new models with either resistance
ignition cable or resistor spark plugs, or both.
In such cases, substitution need not be made.
Later models have much higher ignition voltage
and can, therefore, accommodate the higher
total resistance.

6. SPARK PLUG LEADS

In stubborn ignition interference problems,
be sure to check the continuity of the spark plug
leads., Through use of an ohmmeter or some
other continuity indicator, such as dry battery

and small bulb, you may find one or more leads
open. The first place to check is the spark plug
end of the lead. In an ignition system where the
end of the lead and the terminal is molded in rub-
ber, the terminal is probably not soldered to
the conductor. The connection may be strictly
mechanical,

By squeezing the terminal with a pair of
pliers, it may register continuity. In this case,
the lead is probably satisfactory, With an inter=
mittent indication, it may be necessary to either
replace the lead or to open the terminal and
solder the lead to the terminal. If the lead is
replaced, be sure to check the replacement lead
for continuity. If the soldered lead is inthe open,
be sure to provide suitable protection against
weather induced terminal corrosion,

7. CONTACTS

It is always desirable to minimize the num-
ber of contacts required in an ighition system, to
minimize interference as a result of poor con-
nections. Thus, resistor spark plugs are pre-
ferred to standard spark plugs plus spark plug
suppressors. Also resistance ignition cable is
preferred to standard ignition cable plus series
SUppressors.

8. COUPLING

Ignition noise can be (1) coupled capacitively
from high voltage to low voltage leads, (2) can be
radiated from high voltage leads, (3)can be radi-
ated from low voltage leads, (4) can be radiated
fromother metallic linkages due to shock excita=-
tion, (5) can be radiated from ignition leads, and
{6) may be radiated from the distributor or igni-
tion coil. Many trial-and-error methods of
countering such problems are available, but may
consume considerable time and expense in the
process. Among the trial-and-error methods
are those listed below,

If the lead between the ignition coil and the
distributor, or any other ignition lead is a criti~
cal length for radiating on the receiver frequen-
cy, noise can be reduced by changing its length.
Capacitive coupling from high voltage to low volt-
age leads can be minimized by achieving maxi-
mum separation between such leads. For ex-
treme cases it can be minimized by shielding the
leads or running the leads in a separate conduit,
Complete shielding of the ignition coil and dis-
tributor has afforded some relief in a few stubborn

cases.



9. DISTRIBUTOR

Ignition noise caused by distributor point
sparking and/or radiation taking placeand trans-
mitted via associated primary wiring can be re-
duced by the following:

a. Install a coaxial .l mfd capacitor at the
battery input of the primary side of the igni-
tion coil.

b. Great care should always be taken to be sure
that all the wires are pushed completely
down into the distributor head towers. Or,
solder connectiens in the distributor cap
towers to prevent arcs taking place in the
secondary circuit.

c. Install a 10,000 ohm suppressor in the
distributor center tower, if a suppressor
lead is not used.

10. DC GENERATING SYSTEM

The DC generating system in a car creates
a raspy sounding interference and one that is
easily recognized by ear. The commutator
noise and hash can be eliminated entirely by
replacing the DC system with an AC generating
system. If this is not contemplated, the following
methods may be applied.

11. GENERATOR

Generator noise is characterized by a high
pitched “whine” and varies with engine speed.
With car in motion check with weak signal, igni-
tion turned off, altermately engaging and disen-
gaging the clutch to drive generator at various
speeds,

Noise elimination in the generator system
may be as follows:

a. Generator noise may be the result of dirty
or worn commutators. Various manuals
have instructions for balancing and dres-
sing down dirty commutators, In some
cases, commutators may be cleaned with
fine sandpaper or dressing stone. Emery
cloth should never be used for cleaning
commutators. Generator noise can normal-
ly be kept at a low level if the brushes and
commutator are kept in good condition,

b. Install a 0.5 mifd coaxial capacitor at the
generator in series with the armature lead.

Keep in mind that the portion of the lead be-
tween the condenser and the generator should
be kept as short as possible, Any shielding
that can be afforded to the armature term-
inal will be helpful.

Install a 0.5 mfd coaxial capacitor at the
generator regulator (ARM) terminal inseries
with the armature lead to the generator.

Install a 0.5 mfd coaxial capacitor at the
generator regulator (BAT) terminal in series
with the battery lead. Keeping the leads on
the regulator side as short as possible will
benefit here also.

CAUTION
Do not connect a bypass capacitor di-
rectly from generator field terminal to
ground. (See “Voltage Regulator™),

In some cases it may be necessary to install
shielded wiring between the generator and
regulator to stop radiation from the primary
winding. In such cases, it is necessary that
the braid in shielding over the control wires
be extremely well grounded at both ends and
very near the connected items. It is neces-
sary to run the shields up very close to the
actual connection terrminals in order to pre-
vent *hot" areas from radiating interference,

Inductance and capacity “Pi" section filters
may be sometimes required. Extremely
low resistance RF filter coils, about one
inch in diameter with 10 to 20 turns of #10
or #l2 enameled wire, with each side by-
passed to ground, through a .1 or .0l mfd,
mica or good paper capacitor, physically
mounted and protected will generally re=-
move the last traces of generator noise, The
Motorola P-346 generator filter can be
utilized to this end. '

Care should be used that all generator covers
are free of paint and grease that might pre-
vent good electrical connection with the gen-
erator frames,

NOTE
In all cases where coaxial capacitors
are mentioned, they should not be re-
placed by standard by-passes. The
standard by-pass displays a resonance
effect with high attenuation, at about 2
megacycles. The coaxial type is non-
inductive and has high attenutation, up
into the U.H. F. region,



12. VOLTAGE REGULATOR

Voltage regulator noise is characterized by
a *raspy" sound, Lookfor arcing of voltage reg-
ulator contacts. This noise may be reduced by
installing a 3. 3chm resistor inseries witha . 002
mfd capacitor (Maximum capacity allowable) in
series with the field (F) terminal of the voltage
regulator to a common ground with the generator.
Resistor must be non-inductive carbon. However,
three 10 ohm or 12 ohm resistors in parallel may
be substituted. This voltage regulator suppres-
sion is oftenvery important, since thisnoise may
be as severe as the generator noise itself.

CAUTION
Never use a capacitor across the field

contacts or between field and ground
unless you also use the resistor, for
such application will result in greatly
reduced regulator life.

13. GAUGES

Gauge noise is characterized by a “hissing”
or *crackling™ sound which may be detected by
jarring the individual gauges while the ignition
switch is on. The effect of each individual gauge
will be made more pronounced by disconnecting
the *hot™ lead of all gauges, except the one being
checked. One of the most frequent offenders, the
temperature gauge, can be corrected by by-
passing the temperature gauge lead at the motor
block with a,25-.5 mfd by-pass capacitor. How-
ever, several later models do not have the pulsing
type gauge-senders, DMany are merely *“on” -
“off " contactsassociated with a red warning light
for the abnormal condition,

14. OIL SENDER

Qil sender noise is characterized by a low-
pitch clicking sound. The noise rate varies with
the oil pressure and stabilizes at the point of
maximum pressure, This interference can be
eliminated by installing a ,25-,5 mfd by-pass
capacitor from the oil gauge lead terminal, on
the oil sender, to ground,

15. STATIC CHARGES

Any moving part of the vehicle, insulated
from the rest of the vehicle, can build up a static
electricity potential, which discharges to pro-
duce noise. The front wheels, insulated from the
axles by a film of grease, are the primary of-
fenders onthis score. Standard grounding brushes

or springs, such as front wheel static elimina-
tors, will be satisfactory in most cases where
this interference is present.

16. BONDING

In most modern cars and trucks, the vehicle
body and frame form the ground return for the
electrical circuits, Differences in conductivity,
inadequate bonds between adjacent conductors
and unequal current distributions result in po-
tential differences throughout the vehicle. The
miniature arcs created by these potential differ~
ences can be eliminated by eliminating the poten-
tial differences themselves. Effective use of
copper bonding braid or brass contact wipers
will minimize this interference.

Bonding the hood, the exhaust pipe and the
muffler, as well as the motor block to the frame
will probably provide the greatest improvement.
The hood can utilize contact wipers along the
edges plus copper braid at the hinge, The cop-
per braid may be placed along the edge of the
body so that the hood will mesh into it as it
closes. The end of the braid should be connected
to the hood with sufficient slack to prevent break-
age at the hinge. The exhaust pipe and muffler
are often suspended from the frame with a rub~
ber mounting, therefore good contact can be ob-
tained only by additional bonding. Although the
engine is already grounded to the frame, with
copper braid, additional bonding may be required.

17. COUNTERPHASING OR
NOISE BALANCING

It is a characteristic of a FM receiver that,
at one point in the alignment, a null point in im-
pulse noise response will be reached. This null
may vary from installation to installation. As it
leaves the factory, the receiver is tuned to the
exact operating frequency and is properly ad-
justed for proper ncise balance. However, if it
is found necessary to noise balance the receiver
at some future date or in some specific installa-
tion, the correct procedure should be used, as
follows:

Adjustments should be made with the re-
ceiver installed in the mobile vehicle and the
vehicle engine running.

a, Turn the equipment *“on"™ and allow it to

warm-up for at least five minutes,



b. Radiate a signal on the frequency of the
receiver, The signal can originate from a
MOTOROLA portable test set with a built-in
crystal-controlled peaking generator and correct
transmitter crystal, from a signal generator or
from a distant transmitter,

The receiver should be on frequency. The
received signal should be just strong enough to
produce 10 to 30 db quieting.

c. Turn up the receiver volume to a normal
listening level.

d. Start the wvehicle and let the engine idle.
Connect the portable test set to the receiver
metering receptacle. Put the test set in position
2. Ifa portabletest set is not available, Multi~
meter AN/PSM-4 may be used.

e, If adjustment of the second mixer coil does
not prove effective, adjust any one of the first i-f
coils untilignition noise is substantially reduced.

The first if coils are very sensitive and may
only be adjusted a very slight amount without
reducing receiver gain. When making ignition
noise balance adjustments, do not decrease the
meter reading more than one-half microampere.

f. If satisfactory reduction of audible noise
cannot be obtained by the methods previously
described, the secondary winding of the discrim-
inator is probably not aligned to exactly 455 kc.
Align the discriminater as described in the
receiver alignment proceddres.

Noise balancing a receiver may result in an
appreciable amount of noise reduction, however,
this method alone may not reduce all of the ap-
parent ignition noise, Some vehicles with a min-
imum of ignition noise interference may require
only noise balancing the receiver, Whereas other
vehicles will require ignition noise suppression
in addition to noise balancing.

18. SUMMARY

Even when no specific noise problem exists,
countermeasures should be employed to maxi-
mize range and intelligibility, These counter-
measures should limit the noise at its source,

When noise problems do exist, follow the cor-
rective measures suggested in the instruction
manual, and include the following:

I. Check for spark plug breakdown under a
compression test.

2. Use resistor spark plugs, spark plug
suppressors or resistance ignition ca-
ble.

3. Check condition of generator brushes,
commutator, armature co-axial and by-
pass capacitors. The generator covers
should be free of paint and grease that
might prevent good electrical connec-
tions with the generator frame,

4, Instal] 3. 3 ohm resistor in series with a
- 002 mfd capacitor fromthe field termi-
nal (F)of the voltage regulator to a com-
mon ground with the generator.

5. Check for the proper bonding, tail pipe
grounded to frame with copper braid,
motor block grounded to the frame, etc.

6. By-pass oil sender, gauges.

7. Check for open circuits in the high volt-
age leads between the spark plug and
distributor,

8. Check and adjust the distributor points
and check the ignition capacitor,

9. See that power for the radio equipment
is obtained directly from the battery.

10. Noise balancethe vehicle radio receiver.

Specific noise sources may be isolated to
some extent, under specific conditions. When the
vehicle is standing still with the ignition switch
off, any noise heard will probably be external to
the vehicle. Static discharge noise will be added
when the vehicle is moving with the ignition
switch off. If the vehicle is coasting in gear,
with the ignition switch off, generator noise will
be added to the others, if present, Noise pro-
duced by inadequate bonding wil! be most notice~
able when maximum current is being drawn from
the battery, and may be increased when the ve-
hicle is in motion. Care should be used to be
sure that noise tests are made both with and
without weak signals. Also, care should be used
to check with squelch control in the unsquelched
or maximum sensitivity condition.



Radiating a signal from the Model 80R gen-
erator to the vehicle antenna system is most use-
ful in establishing a reference level to determine
when any improvement
made.

in noise reduction is

The use of a co-axial flexible lead, with a
probe pick up loop about one inch diameter, con-
nected to a separate powered radio set or oscil-
loscope and utilized as a search wand to find the
hottest areas, has been found to be most useful,

It is impossible to give an exact procedure
to tounteract noise in all cases; too manyvari-
ables exist.
the sources of noise, an intelligent approach will
often save considerable time. Ignition noise sup-
pression can add to both operational efficiency
and operator satisfaction.

With an understanding of some of

Other suggestions for noise suppression
aids are as follows:
DESCRIPTION PART NO.
Hood Wiper Kit. . . . .. v oo v vt 1v8l618
Incl,: 4 Hood Wipers. ..,... 39A4205
4 Tapping Screws
(8x3/8). ., v v v v v 387516
Wheel Static Collector
Assembly. . ., .. ... ... ... 1K534254
Incl.: 2 Wheel Static
Collectors .. .... . 1K534255
2 Wheel Static
Collector Springs. .. 41B534253
2 Wheel Static
Collector Coniacts . . 39A534252

NOISE IDENTIFICATION AND SUPPRESSION CHART

Characteristics of Source of How to Check Source T ——
Noise at Speaker Noise of Noise PP
Identified as popping Ignition Noise varies in frequen- I. Check to be sure:

sound

cy with engine speed and
will disappear when ig~
nition is switched off,

(1) Distributor breaker peints
are in good condition.

(2) Ignition condenser is in
good condition,

(3) All ignition system con-
nections are free of cor-
rosion & making good con-
tact,

(4) THERE IS DC CONTINU-
ITY IN HIGH VOLTAGE
LEADS,

{5) There are sufficient high
spark plug breakdown volt-
ages.

(6) Spark plug electrodes are
properly spaced and in
good condition,




NOISE

IDENTIFICATION AND SUPPRESSION CHART (Cont'd)

Characteristics of
Noise at Speaker

Source of
Noise

How to Check Source
of Noise

How to Suppress Noise

[

. Bondeachcorner of the motor
block tochassis ground usinga
heavy copper grounding braid.

3. Damp the high voltage by in-
stalling a resistor suppressor
in the distributor rotor lead,
or suppressors in the ignition
cables or on top of the spark
plugs.

4. Install resistor spark plugs or
ignition cables,

Identified as
pitched whine

a high

Generator

Noise varies with engine
speed and will persist if
ignition is switched off
while engine is running
at a moderate speed.

—

Install a.25 -, 5 mfd. coaxial
capacitor at the generator in
series with the armature lead,

2. A hand wound choke in series
with the generator field has
been used with considerable
success,

3, Install a MOTOROLA Model
P-346 Generator Filter in
series with the armature,

Identified as a raspy
sound

Voltage
Regulator

Look for arcing of volt-
age regulator contacts,

Install .25 - ,5 mfd, coaxial ca-
pacitors at the battery (BAT,)
terminal in series with the bat-
tery lead and at the generator
(ARM) terminal in series with
the armature lead.

Identified as a hissing
or crackling sound

Gauges

Noise may be detected
by jarring the individual
gauges whilethe ignition
is on.

Install , 25 -, 5 mfd, by-pass ca-
pacitors where needed,

low~
sound

Identified as a
pitch clicking

0il Sender

Noise rate varies with
oil pressure and stabi-
lizes at point of maxi-
mum oil pressure.

Install ,25 -, 5 mfd. by-pass ca-
pacitor from gauge lead terminal
on Qil Sender to chassis ground,

Identified as an irreg-
ular popping sound

Wheel Static

Noise disappears when
brakes are lightly ap-
plied.

Install suitable grounding brushes
or springs such as front wheel
static eliminators,

Identified as a more
regular or sharper
popping sound

Tire Static

Noise becomes rmuch
worse at 30-50 m. p.h.

Use anti-static powder in tire
tubes.
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NOTES:

THE O4UF COAXIAL CAPACITOR SHOULD BE MOUNTED AS CLOSE TO THE IGNITION COIL PRIMARY INPUT AS POSSIBLE.

EITHER A SUPPRESSOR CABLE OR A RESISTOR SUPPRESSOR IN THE DISTRIBUTCR ROTOR LEAD OR BOTH MAY BE USED
ACCORDING TO THE REQUIREMENTS OR THE LIMITATIONS OF THE INDIVIDUAL INSTALLATION. SEE PARAGRAPH 5 OF
THIS SECTION FOR FURTHER DETAILS.

EITHER RESISTOR SUPPRESSCRS IN THE DISTRIBUTOR SPARK PLUG LEADS, OR RESISTANCE WIRES, OR RESISTANCE
SPARK PLUGS OR ANY COMBINATION MAY BE USED ACCORDING TO THE REQUIREMENTS OR THE LIMITATIONS OF THE
INDIVIDUAL INSTALLATION. SEE PARAGRAPH 5 OF THIS SECTION FOR FURTHER DETAILS.

THE O.5UF COAXIAL CAPACITORS SHOULD BE MOUNTED AS CLOSE TO THE GENERATOR AND THE REGULATOR AS
POSSIBLE.

NOISE SUPPRESSION CAN BE ACHIEVED ONLY IF COMPONENTS ARE PROPERLY GROUNDED, BE SURE ALL COMPONENTS
ARE PROPERLY GROUNDED.

1GNITION

IGNITION
SWITCH . NI . .
l 0
— BATTERY — 4
T BREAKER
= POINTS j :l
TYPICAL NOISE SUPPRESSION DETAIL
‘THIS DIAGRAM IS A SUGGESTED NOISE SUPPRESSION SETUP. IT MAY
BE USED IN ITS ENTIRETY OR IN PART, ACCORDING TO THE NEEDS OR
VOLTAGE LIMITATIONS OF THE INDIVIDUAL INSTALLATION, (SEE TEXT FOR
REGULATOR COMPLETE INFORMATION.)
REF.
GERERATOR ] Fii STt DESCRIPTION PART NO.
. 1 |XCOAXIAL CAPACITOR, OAUF 88839508
J 2 |%SUPPRESSOR CABLE 304502396
, 3 | RESISTIVE WIRE SEE_AUTO PARTS DEALER
0 PN - L, 4 | RESISTOR SPARK PLUG AUTO-LIGHT OR CHAMPION
BATTERY T 5 |%COAXIAL CAPAGITOR,C.5 UF 9K839909
#GENERATOR FIELD SUPPRESSOR
6 6 | ASSEMBLY (3.3.0 RESISTOR & 1V80700A89
T > .00ZUF CAPACITOR )
3.3 002 TO GFEI"ElERDATOR % THE TENGO{BA NOISE SUPPRESSION KIT CONSISTS OF THE ITEMS
MARKED WITH AN ASTERISK.
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