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GUARANTEED PERFORMANCE SPECIFICATIONS

MODELS U43GGT -1000C Series
INSTALLATION Front Mount or Trunk Mount
FREQUENCY 144-174 mc

TRANSMITTER RF
POWER OUTPUT

25 watts minimum

TRANSMITTER 40F3: %15 kc for 100% at 1000 cps or
MODULATION 20F3: = 5 kc for 100% at 1000 cps
RECEIVER Less than 0.5 microvolt for 20 db quieting
SENSITIVITY 50 chms RF input impedance

RECEIVER -100 db at 15 kc (30 ke channel spacing)
SELECTIVITY -100 db at %32 kc (60 kc channel spacing)

RECEIVER MODULATION

+ 5 ke (30 ke channel spacing)

ACCEPTANCE =15 ke (60 ke channel spacing)
Chassis mounted metering sockets on the transmitter and
METERING receiver facilitate convenient metering of all circuits

essential to tuning and checking. A MOTOROLA portable test
setora 0-50 microampere meter canbeused for this purpose,

INPUT VOLTAGE

12 V DC Positive or Negative Ground

6.5 amperes

CURRENT Standby
DRAIN
{TOTAL) Transmit

15 amperes

INTERMITTENT DRAIN

Each crystal heater: 0, 65 amperes

POWER SUPPLY

Fully transistorized

WEIGHT

Approximately 47 lbs. (including accessories)

DIMENSIONS

Trunk Mount: 6" high x 9-7/8" wide x 19-1/4" long overall
Front Mount: 6" high x 9-7/8" wide x 20-3/4" long overall

LICENSING
INFORMATION

The MOTOROLA 2-way radio equipment described in this
manual meets or exceeds all requirements for FCC licen-
sing, and is included in the FCC "List of Equipment Accep-
table for Licensing in the Radio Services other than Broad-
cast™

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

Type Number..,,...CC3012 {144-174 mc) for licensing
under FCC rule parts 10, 11, 16,
and 21,

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE,

ii




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 and also 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 use in the Table of Contents.

THE "RADIO SET"

MOTOROLA 2-way radio equipment is pack-
aged as a radio set plus 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 modelnumber describes the package specifi-
cally. Use the model number in its entirety when
making inquiries about the equipment.

Example: U43GGT - 1000C - describes a
144-174 mc, 60 kc channel spaced
set with a 25 watt, one frequency
transmitter, and a transistorized
power supply.

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, ete. Use
this number when referring to a specific group of
accessories.

Example: EAL100B - describes an accessory
group which includes a one-~fre-
quency control head and micro-
phone, 12 VDC cable kit, installa-

tion kit for a 10-inch housing, roof
top antenna, and a speaker.

In addition to these 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-
mitter 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 assigned to the chassis or kit affected,
e.g.; TA237TW becomes TA237W-1, with the first
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 wmost 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 provides a nation-wide service
organization to assure availability of reliable



maintenance at alltimes. Theseprivately-owned
and operated factory author-
ized service stations are
equipped and qualified to
handle complete installation
of all Motorola two-way ra-
dio equipment. They are
also equipped and licensed
to make the frequency and
modulation measurements required by the FCC.
Each station has the precision test equipment,
stocks of replacement parts, and shop facilities
necessary to maintain your system to factory
specifications. Call on them for complete main-
tenance service! Consult your local telephone
directory for the address of thenearest Motorola
Service Station, or write to:

naliona

MOTOROLA

RADIO COMMUNICATIONS

National Service Manager

Motorola Communications and Industrial Elec-
tronics Inc., 4501 W, Augusta Boulevard,
Chicage 51, Ilinois

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 Departmentin Chicago. The following
table outlines the services provided by these
facilities:

Addresses:

Factory: Crystal Service Department,
916 N. Kilbourn Ave. ,
Chicago 51, Illinois

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

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

Burlingame Parts Depot:
1616 Rollins Road,
Burlingame, California

Area 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 itern 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, crystal frequency, carrier frequency
and the chassis modelnumber in which the 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 andoperator of the PRIVATE LINEnetwork
in which these items are to be used.

CAREFUL USE OF THE INSTRUC TION MANUAIL 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, 5. PATENTS:

2,830,200
RE-24, 110 2,547,027 2,688,059 2,758,052 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

iv

Other U. S, Patents Pending
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1. INTRODUCTION

The new MOTOROLA "T-Power' mobile FM
two-way radio sets incorporate features which
reduce maintenance and provide full interchange-
ability between front and rear mount radio sets.
These features are:

(1) transistorized power supply

(2) interchangeable radio setdrawer assem-
bly

(3) '"plug=-in"' front mount control head

a. Transistorized Power Supply

The new MOTOROLA fully transistorized
power supply uses long-life power transistors in
place of conventional vibrator units. The tran-
sistorized supply provides operating voltages for
both transmitter and receiver. The use of tran-
sistors eliminates the cost of replacing vibrators
and improves 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 andpower supply, slides into the housing
in either type of installation. In mobile radio
fleets where both front- and rear-mount installa~
tions areused, this design provides full flexibility
of exchange between vehicles. Rear mount radio
sets are remotely controlled by means of a dash-
mounted control head. The drawer assemblies

can be interchanged between vehicles with posi-
tive or negative ground electrical systems.

DESCRIPTION

¢. 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 can be
easily exchanged between front and rear-mount
housings.

2. GENERAL DESCRIPTION

a. "T-Power' Radio Set

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

Various "T-Power' models are available as
shown inthe model chartwhich precedes this sec-
tion of the manual.

b. Accessory Groups

In addition to the basic radio set, an acces-
Bory group is required to complete the installa-
tion. The accessory group includes the control
head, cable kit, antenna, mounting hardware and
other required items. Accessory groups are
classified for either rear-mount or front-mount
installations. '

COMMUNICATIONS DIVISION

11/3/59-RCsS

4507 W. Augusta Blvd.

Chicago 51, lilinois

68P856641-A




(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 contrel head.

Accessory groups are listed in the acces~
sory chart in the front of this manual.

(2) Front-Mount Accessory Groups
Front-mount accessory groups include a
plug-in control head which mounts directly on the
radic set front panel,

Thesge accessory groups are listed inthe
accessory chart at the front of this manual.

3. DESCRIPTION OF RADIO SET ITEMS

The items included in the radic set are sum-
marized on the model chart at the front of this
manual. Major units, suchas the receiver,trans-
mitter 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., Sub-Panel Kit

The TEK603 Sub-Panel Kit is used with the
radio sets covered in this manual. This kit in-
cludes the frontand rear tie-plates and the hard-
ware required to assemble the transmitter, re-
ceiver and power supply into a single mechanical
unit. This three chassis assembly then slides
into the housing as a drawer unit. The power
supply connector mounts on the front sub-panel
of this kit, making the receptacle available foran
external mating plug. A coaxial cable which in-
terconnects the receiver rf circuit to the antenna
relay is also included with this kit.

b. Housing

The radio sets are housed in the K-9045
Housing. This housing is 9-7/8 inches 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 transmitter as-
sembly as a drawer unit. The housing is finished
inan automotive type baked enamel. Housing tops
are removable for access to components mounted
on the chassis.

c. Front Panel

The TKé661 Front Panel forms the exterior
front panel of the drawer unit. This panel in-
cludes 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 when pulled up and outward.
Spring catches on the heat radiator fins secure
the handle when not in use. A key-lock mounted
on this panel secures the radic set against un-
authorized personnel. Metering ports giveaccess
to the transmitter and receiver meter sockets.
The 19-pin power supply receptacle is accessible
through a hole in this panel. The antenna recep-
tacle for the radio set is mounted on this panel.
A coaxial cable connects this receptacle to the
ANT receptacle on the transmitter chassis,

d. Crystals
*  The crystals used in the radio set are listed
in the radio set model chart at the front of this
manual. K crystals are re-ordered refer to the
REPLACEMENT PARTS ORDERING paragraph
in the FOREWORD of this manual.

e. Alignment Tool Kit

The K-9322 Alignment Tool 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
transmitter and receiver.

4. DESCRIPTION OF STANDARD ACCESSORIES

a. Cable Kits

Cable kits are not supplied as part of the
radio set model, but areincluded inthe accessory
group, which mustbe ordered separately for each
type of installation. The type of cable kit used
depends uponfront 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 used for front and trunk mount models.



c. Antennas

The TU316 Series Antennas are designed for
roof top installation in mobile radio sets operat-
ing in the 144-174 mc band. The antenna con-
sists of a steel rod, coaxial lead-in cable and
connector. Antenna rods are cut to length at the
factory for specific frequencies, The antennas
available are as follows:

Model No. Frequency Range

TU-316-L 144-152 mc.
TU-316-M 152-162 mec.
TU-316-H 162-174 mc.

d. PM Speaker

The TU324A Trunnion Mount Speaker is de~
signed for mounting on a suitable flat surface in
the vehicle. It can be mounted directly on the
firewall or dashboard or 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 isa combination speaker and transistor-

ized audio amplifier is a louvered steel housing.
Two power transistors in a transformer-coupled,
push-pull circuit boost the receiver audio output
to a l5-watt level with less than 10% 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., Contrcl Heads

The control head provides the requiredcon-
trol facilities for operation of the radio set. Two
basic models are available for front mount radio
sets andtwo areavailable fro rear mount models.
Model variations include one or two-frequency
operation and "wired-in" microphone or provi-
sions for detachable microphone.

Front-mount models are designed for direct
plug-in connection to the radio set front panel.
Controlheads for rear-mount models are mount-
ed on the vehicle dash with an adjustable angle
bracket.

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



OPTIONAL ACCESSORIES

TAE6010 BUMPER MOUNT ANTENNA

For use where rooftop antenna is notpractical or
desirable, Also can be mounted on side of truck
cab or other flat surface. Use TLN6181A Mtg.
Kit for bumper mount, TLN6182A for flat surface
mounting.

mitters and receivers.
METER sockets on radio chassis.

TU546 SERIES PORTABLE TEST SET

For testing and alignment of Motorola trans-
Cable and plug mate with

P-7208 WATTMETER
DUMMY LOAD

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

P-346 GENERATOR FILTER

Used to attenuate generator interference, Rated
at 40 amperes.

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 17-ft.
cables. Fully interchangeable.

"PLUG-IN" UNITS
TU353A MICROFHONE
TU475 TELEPHONE

HANDSET

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

EPD-1742(CE1070) EPD-1490

EPD-1491 MC1971

EPD-1741(CE044)



INSTALLATION AND OPERATION

INSTALLATION

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

OPERATION

1. PRE-OPERATIONAL CHECKS AND
ADJUSTMENTS
a. 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
transmitter and receiver should be available.
This type of laboratory set-up is particularly
ugeful 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
ingtallation. The pictorial cabling diagrams in
the installation instructions packed with the cable
kit show how to interconnect the various items.

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} Cemerel
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 inpuf to the radio
set.

(b) The green pilot lamp should be lit
and all tube filaments 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 Motorola portable test set or
equivalent 0-50 microeamp. 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-
sitions 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 Operation

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 coatrol 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 signals 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,

{c} To Set the VOLUME Control

There are twa controls involved in
adjusting the audio level to the speaker. These
controls must be adjusted in the presence of a
normal, fully deviated signal from the base
station tranemitter {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 distortion
becomes audible, Now, reset the control head
VOLUME control for the desired listening level.

The uge of two controls in the audio
circuits permits future readjustment of the
speaker level at the contrel 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).

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

regulations covering the applicable type of
service and equipment, FCC regulations
eéxcerpts:

(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, Modulation deviation is
limited to %15 ke for 40 ke, 60 k¢ and 120 kc
channel spacing operation and to %5 k¢ 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 of its use.



{c) Only duly authorlzed radio oper-
ators or pergonnel 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 gervice. Connecta dummy load lamp,
rf wattmeter or the regular mobile radio set
antenna to the ANTENNA receptacle on the front
panel. Set the HI-LO switch on the power supply
chassis to the HI position. Press the micro-
phone push-to-talk button momentarily and listen
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
other gets on the same frequency,

CAUTION
Do not key the transmitter 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
must 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
chassis are included in the various sections of
the manual. With these diagrams, the technician
can understand how the radio set works and can
isolate troubles to a specific chassis 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

given 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, 5 or 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 is 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 peint, 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 trangmitter 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'.

NOTE
If multi-channel transmitter and/or re-
ceiver is used, place frequency selector
switch in desired frequency pesition.

b. To Receive:

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

{2} Turn the SQUELCH control to the full
counterclockwise position,

(3) Adjust the SQUELCH ceontrol, by turning
the control slowly clockwise 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 VOLUME control to
the desired speaker level with a received signal,



¢, To Transmit:

{1) Remove the microphone from the hanger
bracket and press the push-te-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, hold
the microphone at approximately a 30° angle
from the lips and speak clearly and distinctly
across the microphone in a nermalor 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 button. The red indicator lamp will go 'off"
indicating that the trangmitter 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,
releagse the push-to-talk button and hand the
microphone on the hanger bracket,

d. To Turn "OFF' the Equipment:

Place the ON-OFF gwitch in the OFF pe-
gition. 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 diagrams in this section.
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c. To Transmit;

{1} Remove the microphone from the hanger
bracket and press the push-to-talk button. The
red indicator lamp will become illuminated, indi-
cating the transmitter is "on'.
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 normal or 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.

If a military or

(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-
gition. 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 diagrams in this section.
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PARTS LIST for Intercabling Diagram 63EB56643-B

NOTE

Reference aymbele using the initial letter X"
{XV1, etc.) denote the mounting for "plug-in"*
components. Thus, "XV1" ia the socket for

tube V1, etc.

REFERENCE

MaToTOLA

DESCRIPTION

Al

c1

ca
c3

Ds2

Fl

J1

Ji

Pl

P31

1V8613L7

23GCB55013
or Z3B844927
23C855013

59C 852603

65R4151

b5K82482

1V855058

9B16345

9C801050

Tuisia
{"plug-in")

or 1VB52400
{wired-in")

28A4T4008

AMPLIFIER, AF:
microphone pre-amplifier:
assembly; includes:

V859594 BOARD, printed cir-
cuit; assembly: includes
soldering lug terminala

Reference parts Gl, Ql, RS,
Rb, R7, R8

CAPACITOR, fixed: electrolytic;
tabular: 20 uf +100-10%: 25 vdcw

tabular; 20 uf +100-10%; 25 vdew
same as C2
CARTRIDGE, microphone:
maguetic; dynatnic types 175 ohm
impedance at L ke

LAMP, incandescent:
“B volt; . ¢ ampere; single con-
tact bayonet base; globular
glass; type 51
same as D61

FUSE, cartridge: one time; paper:
20 ampere: 250 volt; 2" long
916" diameter

CONNECTOR. receptacle: female;
agsembly: includes mounting
bracket and single contact,
ceaxial connector
4 contact; polarized; raund
molded black phenolic base;
chasais mounted; includes:
457699 LOCKWASHER:
13/16" internal
ZK8il80 NUT, ring
19 contact: polarized: rectangulaz
molded black phenalic base;
chagsis mounted; dees not
include 7B855113 BRACKET,
connector mounting, ner
£4C4855103 PLATE, connector
mounting; bracket and plate
must be ordered separately

MICROPHONE, dynami

palm type; cont; trangistor
amplifier and "push-to-talk
switch; includes reference
parts Al, DP1, W8

palm type; contains transistor
amplifier and 'pusk-to-talk!
switch; includes reference
parts A}, DPL, W4

CONNECTOR, plug
Tmale; single contact; round bake-

Lite wafer insulator; eabie
mounted: connects to Trans-
mitter Antenna Relay Antenna
Connector

same as Pl except connects to
Tramsmitter Antenna Relay
Receiver Connector

same 26 Pl except connects to
Receiver Antenna Gonnector

el It L L MEEAENCET  MOIoROKA BESCRIPTION uchlEbuel | moTefoo DESCAIPTION REFRNENCE:  WOTo¥ouk DESCRIPTION
CONNECTOR, plug: {continued) CABLE, power: ' Mounting Hardware Kit, {contlnucd) TCNGO00AB (2-freq. with 'wired-in"
P4 9B835112 2 comtact; polarized; round w5 30K831572 |~ slngle conductor; #10 ga. stranded) : 457658 LOCKWASHER: #10 microphone); includes reference
phenolic wafer insulator; insulated; eoded black; 9 fr. ' internal; 2 supplisd part §2 and the following items:
cable maunted; does not include length required dees net include 451706 WASHER: 3/8" x ,203 x 1V852400 MICROPHONE (reference part
15B855111 SHELL, connector; 29KB24154 LUG, ring tongue: L0331 2 mupplied MK1]
shell must be ardered for #10 wire and #10 gtud; lug 130859615 ESCUTCHEON
separately must be ordered separately i Microphone, includes: 3BAB57093 BUTTON, plug
Wwé same as W5 except doea not ; —_—— 37KI06352 GROMMET, rubber: for 7/16"
TRANSISTOR: include 29K832116 LUG, ring ! Items used in both "wized_in' micro- diameter hale
Qi 48K124317]  type MNGO; does not include tangue; for #10 wire and 3/8" phone and “plu, microphone V1624l MOUNTING KIT, microphone;
144861196 INSULATOR; stud; lug must be ordered Reference part A1 includes
insulator must be ordered separately 1¥854005 | BACK HOUSING AND HANG-UP 64485596 PLATE, suppert:
separately w? 304825430 2 condactor; rubber covered: STUD ASSEMBLY for microphone hang-up
each conductor; #18 ga. 40B857174 | SWITCH, push 35122830 SCREW, tapping: #8
RESISTOR, fixed: carbon; 10 stranded; 41" length required 35124693 | LOCKSCREW: 6-32 x 1/4'; Phillips % 1/2' 2 required
3 172 wi ine,: unless othorwise stated ws 1VB54034 assembly: includes: round head; 3 required
Rl 17892469 T wire-wound; 4 ahm #2%; L w 3I0KB52742 CORD, coiled; tinsel : 424852710 | STRAP, strain relief TCNGOOUAE (L-freq. with receptacie
Rz 18K855108|  varisble: wire-wound; 20 ohm 414852707 SPRING, strain ! T8A852699 | BUTTON, push for 'plug-in'| microphonel;
2w rellef ! 15DB52566 | FRONT HOUSING includes reference parta J2, R4
R3 18K855107 11M2506 TUBING, extraded; 135852703 | GRILLE and the following itema:
R4 6R6336 #9 BLK; 2'' length required 354852701 | CLOTH, grille 13D859614 ESCUTCHEON
RS 6R6080 4 7K 294847033 LUG, terminal: wire 134852709 | EMBLEM, MOTOROLA trade mark 457691 LOCKWASHER: 3/ internal
Ré 6R5581 33K mounted; insulation plercing; t 325852702 | GASKET, rubber 29R5279 LUG, soldering: 7/8"
R? 6R5660 180 ohm 4 required 14A857138 | INSULATOR: uscd for insulating
o 6RS5621 10 okm 294847034 LUG, terminal; wire printed clrcuit assembly TONGOOUAF (2-freq. with receptacle
L Lo 33 phmsar moupted; insulation piercing; 42A852705 | CLAMP, used for ascuring micro- Tor "plug-in'' microphone):
RLI same as R10 4 requized phone cartridge includes Teference parts J2, R4,
SWITCH, toggl 37K480513 SLEEVE, rubber 14A857137 | INSULATOR: used between clamp S2 and the following ltema:
51 40BE58304 5. P.S. T, Reference part P5 and microphane cartridge 13D859615 ESCUTCHEQN
s2 40480238 5.F.D0,T.; does not include P 4K852762 | WASHER, lnsulating; used as a 457691 LOCKWASHER: 3/8" internal
258382 NUT, machine: LAMPHOLDER; spacer 29R5279 LUG, soldering: 7/8"
15/32-32 x 9/16" hex; XD§! 9AB59619 single contact; miniature; h 35127924 | LOCKSCREW: 6-32 x 5/16"; Phillips
2 required; nuts must be bayenet base [ round head Items common to all control heads
ordered separately XDS2 same ag XDS1 35127481 }SCREW, machine: 6-32 x 7/8" Reference parts D51, D62, 73, P4,
Phillips reund heads 2 required S1, TBl, Ws, Wb, W7, XDSI,
BOARB. terminal: FUSEHOLDER: single fuse mounting 45400386 | LOGKWASHER: #6 split; 2 required Xpsz
TBL 31A890699 € screw terminals XF1 67KBI2b16 rectangular porcelaln base; 258382 NUT, machine: 15/32-32 x /16"
chagsis mounted; for fuge 2' ' Iterne nged in 1VES2400 ''wired-in'' hex; 2 required
LEAD, electrical: long x 9/16" diameter microphone only 61BB59620 LENS, indicater: RED
wi 1V832063 |~ Battery to Fuseholder; ) Reference part Wd 51KB55621 LENS, indicator; GRN
30K831572 CABLE, pewer: NON-REFERENCED ITEMS ! 33K852697 | NAMEFLATE: Model Identification 457651 LOCKWASHER: 3/ internal
single conductor; #10 ga. " 258364 NUT, machine: 3/8-32 x 1/2"
stranded; ing; coded BLK; i ltems used in TU353A "plug-in'' hex; 2 required
2 ft, length required TLNG00OA Installation Kit. includes: ¢ microphone only T 64C855103 PLATE, comnector mounting
29K832116 LUG, ring tongue: 1 Reference part W8 {back cover)
for 3/81 gtud and #10 wire 1V859627 | Cable Clamp Kit: includes: { 33K852698 | NAMEPLATE: Model Identificatlon 7B8S5113 BRAGKET, connector mounting
29K824154 LUG, Ting tengae: 42419376 CLAMP, cable; 4 req'd ! 1V16241 M g Kit, 4ZA855115 CLAMP, cabie
for #10 stud and #10 wire 387467 SCREW, tapping: #8 x | £4A8559 FLATE, support: for 26B8STEL2 SHIELD, indicator lamp: 2 req'd
3/81" plain hex; 4 required . micrephane hang-up 35122080 LOCKSCREW: 6-32 x I/4" plain
LINE, RF transmigsion: 1V849628 | Mounting Hardware Kit: includes: ) 35122830 SCREW, tapplng: #8 x hex; 6 required
wz 17855053 2smembly, Antenng tg Tranemiiter 35125947 SCREW, tapping: #4x ; 172" 2 required 36B855027 KNOB, control: 2 required
Antenna Relay: includes: 3/4" plain hex; 4 required !
1¥855054 ASSEMBLY, cable 45119331 LOCKWASHER: 1/4" Cantrel Head
and plug; includes: split; 4 required I Tach control head model includes the items
30B475378 CABLE, RF: 1v84019 Noige Filter Kit: includes: l shown for the madel, plug itema which are
coaxial; RG-58A/U; 6 8A821889 CAPACITOR, generator common to all.
leagth required hach filter: fixed: paper; t
Reference part Pl tubalar; . 5 uf $20%; 150 vdew; {  TCNGOOOAA (1-freq, with 'wired-la!
Reference part JI one lead grounded; one lead i microphone); includes the following
w3 1K800193 Transmitter Antenna Relay to insulated; 2 supplied ! itema:
Receiver Antenna Input; 6A414] SUPFRESSOR, noise: : 1v852400 MIGROPHONE {reference part
Tertydans resistor; screw type i MK1)
303475378 CABLE, RF: 457670 LOCKWASHER: 1/4!! { 13D859614 ESCUTCHECN
doaxial; RG-584/U; 24! internal; 2 required i 38A857093 BUTTON, plug
Y e : 37K106352 GROMMET, rubber; for 7/16'
Reference parts P2, F3 TKé1l Cable Kit, includes: ) diameter hole
| 1viezal MOUNTING KIT, microphone:
CORD, microphane: Reference parts F1, XF1, W1 Includes:
w4 1V854006 |~ assembly; inclades: 32A880952 |GASKET, fusecholder I £64A85596 PLATE, suppart: for
30K852742 CORD, colled; tinasl 1V474596  |Mounting Hardware Kit, fuachelder: microphone hang-up
41A852707 SPRING, strain includea: | 35122830 SCREW, tapplng: #8 x
relief 4483863 WASHER, cushion: 1/2" 2 required
11MZ506 TUBING, extruded, 2 supplicd
#9 BLK; 1" length required 35400445 SCREW, tapping: #10 }
294847033 LUG, terminal; x 3/4" slotted round head;
wi¥e mounted; insulation 2 supplied !
piercing; 8 required i
T
§
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GOHTAIL GABLE

EQUIPMENT USED* TUMPEES
CASE
NO. HANG-UP CIRCUIT OPERATION
MIC. HANDSET BO).! QUIK-CALL Jul Juz Jus
. . Basic operation. Radio Set Speaker in

1 EITHER circuit atall ticiek USED | USED | OMIT
Handset picked up connects audio to
handset earpiece OMIT | OMIT | USED

2 = X x - i B e i e e R e e e s e e @ e (e el e s
Handset picked up connects audio to
handset earpiece, speaker in circuit. USED | OMIT | USED
Audio to speaker when microphone is

3 X --- X X removed or hung up. Alarm circuit OMIT | USED | OMIT
energized. "Quik-call’ disabled.
Audio switched from speaker to handset
earpiece. Alarm circuit energized OMIT | OMIT | OMIT

4 = X X X e e LR e A e Bl s
Audie switched from "quik=call" to
speaker and handset. Alarm &ircuit OMIT | USED | OMIT
energized.
"Quik=call" used for alarm purposes oaly.

3 EiTHER o X Audio to speaker at all times. USED | USED | OMIT

* X .item used

--- = itern not used
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AEPD-1696 (CE1135-B) (CE1317-A)

M

TRANSMITTER

MODEL TTD1060 TRANSMITTER

MODEL CHART

MODEL NO. OF CRYSTALS
NUMBER FREQS. REQUIRED
TTDI060AA ONE ONE RN1-A
TTD1060AB TWO TWO RN1-A

1. DESCRIPTION

The transmitters listed in the model chart
are FM transmitters which operate on crystal-
controlled frequencies within the 144-174 mc
band. A separate power supply provides the
transmitter operating voltages to produce an rf
power cutput of 25 watts,

MOTOROLA INC.

The single-frequency transmitter consists of
a crystal-controlled oscillator, an angular phase
modulator, four stages of frequency multiplica-
tion and a finalamplifier stage. The fundamental
crystal frequency is multiplied 24 times to pro-
vide the final rf amplifier output frequency.

The two-frequency transmitter is the same
as the single frequency model except that a sec-
ond crystal oscillator, with control crystal, is
used. Transmissions are made on two specific
crystal-controlled frequencies in the 144-174 mc
band. Only one frequency can be transmitted at
atime. An external switch is required for chang-
ing frequencies and is ordinarily incorporated
into the control unit used with the transmitter.
This switch causes the desired oscillator to
function by grounding its cathode.

COMMUNICATIONS DIVISION

Engineering Publicotions

11/3/59 .RCS

4501 W. Augusia Bivd.

Chicagn 51, Hlinois

68P8B56650-A




PARTS LIST for Inter cabling Diagrem 63E856544-B

RLEL
v

et
TN

mo1OROLA
Akl na

otsérwnon

vl I o Ll
AMPLIFIER, AT
a 1¥861317 [~ macrophons pre-amplific::
arsembly, tneludes:
1¥639594 BOARD, ciren
eyeleted; assembly: includes
+oldering lug termimale
Refereace paris C1, Q). RS,
Re, R7, W
CAPAGITOR, fixed: electralytic:
a 236855013 |~ b Taey 20 uF SO0 10, 25 cdew
ox 23BE44
e 33CR2015]  tubutars 20 uf 4100. 10%; 25 vdzw
c3 {3
bRl 395852603 i 175 ohem
smpedance at 1 ke
LAMP, sacandessany:
D81 BER415L & _Z ampere: single coataer
i At b
evpe 51
Ds2 same as DS1
USE, cartridge:
F1 45R52281 _T 33: | ampare; 250 v:
Somax 1 e
2 e5K52482 ok tiove pape: mpere; 250 v;
Pyt
[CONNECTOR, receptacie; female.
5 1¥855085 | msaamEly: Tacludes moranng
bracket and single contct,
conmat connectar
2 9BESSIS0 | 9 comact polarszed: round molded
black phnnnlh: wisslater sadidle
mounie
13 same a3 Jl
™ anme 5x 32
> SKB2ALS 2 comtact; Tectangular molded black
bakelite insulator, chas
o
1 9316345 4 coutact: solertaed: sound molded
Blacx phenolsc bas
mounter; nclunes:
457597 LOCK WASHER.
13167 wmternal
2K81180 NUT, ring
LEAD, ctectrical:_jumps
UL [ tor refereace oty
Juz for reference oniy
s for Tefersnce anly
Ius for reference only
RELAY, armature:
£ 59KR58480 7 v dc: contact arTangement,
AV coil resistance
76.5-93.5 anm
[MICROPHONE, dynamic:
MK TUIIA AT fype: conlains ransiator am-
{"plug-ia"} piifier and “push-so-talk’
switch; ancindey reference parts
AL DPL W
lor 1ves2400 Pal% type: conterns transistor am-
{*wired-i' plifter and ''push-to-talk™
swaich; includes referencs parts
AL DPL
coNNECTOR, plug
= SCsnisy | Temete: 19 comiaci: potarized:

Tectangular: molded mica filled
phenolic base; cable mounted,
conawcia to Power Supply: daes

P2

P1

s

al

ot include the followsng

28A3TAI00

8A16370

48A1EE317

17HaTz4be
18KES5108

18KeSS107
€RE136
oR6080

42038308
40480248

31A850695

vaIzoB1

EONNECTOR plug: (:nnhnu(ﬂ)
component parts which mut be
rieren tomatin
|5BS00475 SHELL, cannector
15BEI0674 COVER, connector
ahell
14A800673 INSULATOR, con-
shell; small
14E 40078 INSULATOR, cone
ecior ahell: large
42ABOUGT CLAMP, table
42AB0063 CLAMP. cable
4411722 WASHER, "g"
4AB006TL WASHER
3B40086L SCREW. connector
retaining: includes kuurlzd
Knob

357209 SCREW, 6-32 = 1/K(

quire.
357362 SCREW, 632 x 172
2 sequired
male; coaxial: round bakelite
wafer izsulatar; cable mownied
same as B2
aame as P2

male; 4 gontact: polarized; in-

ctudes metal shell and
41828823 SPRING, cable
strain relied

insulator must be ordeced
separaiely

R, fixed: carbon; £10%

sun, 7 unlesd offerwias atated
wouns: 4 oim +2%:

wire-wouad; 20 ohe

wize-wound; 106 2w
270 abem; 1w
47K

spdl; doea mol include 258382 NUT
mmchine: 1573232 x 916
hex; 2 required: nuss must be
erdered sephyaiely

BOARD, terminal;
ew terminals

CABLE ASSEMBLY, special purpoee]
iacludes referance part Pl aug thel
Tofjosing jrams:
30C810032 CABLE: 12 con-
e seiser 5

20Ka90418 CONNECTOR, plug
male: single contact; pin
Iype: cable mounted; codtd
Wea

sls0 includes Lae Following con-|
secters waich s iame
25 above part o
29KE904 16 wmcert w ceding
ac indicated:

axrmenct | moroeoia T v . sermenct | mororo -
R ooy S ouscurrion niee | worecta P Hgece | noroRcia - stschpion
CABLE ASSEMBLY. cpecial purpoad] T wiodaions
\whl—vﬂ—LL e 1vB10177 Relay Jumper; incle B
Part No. Code ¥ Ig,mu“,j,m d“mmv NON-REFERENCED ITEMS (cont'd) NON-REFERENCED 1TEMS {eont'd) NON.REFERENCED JTEMS (csnt'd
Z9REIDALY T oL e ol L i
29K890420 2 d
19Ka80421 Pt iy sagta FUSEHOLDER caAgns BRACKET, L4aBsTII? NRTLADRT st adniciemn
AN <] :uazusn LUG, alatted XF1 IKB4TI5E cable moanted. male and fermale s ophanc bang-sp
£ERAMAL] i tongua: for #10 stud and retainer: stagls fugs mashling: WEB R, oy aKas2TL2
oo & g b ey el oo ssizmie LOCKSEREW: 6-32 x 5/16",
LR i w7 1vAsTaLY Ignitian Switch Controli includea: atranded, imaulated, coded i CHenoRe B
Sokeasss P IBENAE Bl T R B s TCNBODIAR (2 treq. atn ereed- s ianan) STREW, ‘machine 632 x 772"
single conductor: #20 ga. | L-1/4! Jong x 1/4" dia. g - BN, e g-iwT
£ARE5 AL kL 5 L. Length required XF2 6THEI2E1L6 chasais mounted; clip type: single mrlmv e 4540038 Pl )
tunting: pos celain bises < follawing tems: i
also mcludm wk:i:;;s‘;uc. L for Z“?nn; o ,f:‘, e 1v8s2500 MICROPHONE [referance pazt Stems used in ) VESLA00 "wized
42803468 cu.m: eable) ses K1) rophone snly includs Teference
"serop araund: LINE, RE. tramem SR 13585%5.5] ESCUTCHEGN Part Wio and tue following:
we V313547 g Nl 384857093 UTTON, plug
#2AB33463 HOOK, "S'!: I0R473318 CARLE, RF. Contral Heads 37KLOB352 GR:MME‘T_ ‘:u‘bhgx: for 7/16! 33KEB2827 Mml:pur:, otel aentifi-
skrain cell conxial, RG-S8AJT; 5-1/27 Teme wh e commaon 1o all conrol izmeter 3 cauon
ZIREZALSI UG, st lungth requared; i heads are listed firsl. Items which are 11624 MOUNTING KIT, micraphone. — -
Sy fon #10 atad and parts 1L and P2 not comman o all control heads are listed tems weed 1o TUSS3A "glngein’
#i0 Wi [EILOIEE sohminl; imctudeat ander the model nurmber of the particulat macaojboms gl g lidy R e
oKzt cane, power: 30B475378 CAALE, RF- cemtzol head concerned part WIL and e following:
sizgle <onductars couxial RG-54A/U: 2 1,
cedsd BLYE; ons 1T £ axta P3and P4 wnelude eference parts DSL, D92, cation ‘
and one & £t longth seq'd i 2. 33, $b, 35, R1, A2, R3, Rs. T (v iazai Maszming K, micssphoss:
29K824154 LUG. ring ton= CORD, micraghone S1, TR, XDSI, XDSZ, plus the -freg. wit 1nclures
CORD._rmicrophone: Tecepuacic for plag-in' ET, micre-
gue, 4“ #10 stud and wio — Tt egt Following! ’.mphal r) plug-tn bi};e"Sivé'\E:;i: T, 4
'wized- 30KA52742 CORD, Coiler micrephone], one .
uxvmn LUG, ring i mie, ) Ao, 258382 NUT, mackine: 15/32-32 x 916" lnelnddzzh!n;airnn(e pares 35, B4 Jsxz.zsz:; 529\‘::::‘.‘:-;:;.:;
Bt a6 A e 418852707 SPRING, strain ca| gl B s el
Fit reliel 6185 , indicator v €ad; 2 requires
we 17959441 assambly consisting of 'in tige" 11M2505 TUBING, exbruded, bIKES9h21|  LENS, indicator: GRN 157691 LOCKWASHER: 3/8 ieterasl . o
fuacholder with attached cone #9 BLE; 1" tonglh 5 sqoiesd 57691 LOCKWASHER: 1/8" e oRs27y LUG, zaldzrang: 7/8
necting leads: incindes vofar- 19REST013 LUG, Semrminalr 258364 NUT, machine: 3/8-32x | /2" -
cnce part XEL and the following iz mosated; Amedeton hew; 2 sequired TCNEOUIAT ( 2-tres. with THN60064 Cable K
itern Shercing brageraed 81ABSTI6z|  PLATE, connectsr mounting S e e
s 110 maon ot B i oo (M v et . Ineiimes vedasence puste 36 L. W% ik the follomonyt
for 410 stud sad #18 ware {"plug-in" 30KB52742 CORD, sdileds ssizzs LOCKSCREW: 440 % 3/16" plain ks Selesiort s 6, . Lo W1, plut the follo=
29K890406 CONNECTOR, plugt inget; & conductor hex head 2 requred 4 52 apd the following 1vase. EACEATION T
male: single contact; pin A1AB52707 SPRING, sirsin 15124882 LOCKSCREW: §-32 x 3/4" plhin N— .. - 2 ME:( . pl;x:::‘:;ld
type; codad B
iy OCKWASHER. 3/B" inlernal
11M9578 TUBING, extruded; 36BEBS02T ived 45631 L .
LEAD, electric CLEAR: 3% length regd 78855239 BRACKET, control head moaniie 29R5z7 LUG, soidertng 7/8" 37542 SCREW, wapng
Wi V859428 includes 2PABATINI LUS, termmals 1vgsaggy MUUNTING HARDWARE KIT; - :E :d 1“5 xlunr: binder
1024488285 WIRE, eluciricalc wire moented; indulation imeludes: ad, 4 requires
cing, 4 requs 4K847043 WASHER. fiber: uzmrs cL:\up, cable.
T Microphones Feqaire
294847034 LUG, terminak aquized ¥ e
et el 487670 LOGK WASHER: 1/4' ST 07234 GROMMET, rubber
piercing; 4 required al; 2 Tequired —
37KA480511 SLELVE, rubber 35129304 SCREW, machine: |
piu type: cable mounted; Reference part P§ ;/‘;ZUZ’K 12 Idlvlhd aYER Tbeme p::mmw\ W Dv\}n
code: - ead: 7 requise miceo
251CAZ4456 LUG, ring tangue: 7mm»::n=i.\:m7ar Teference part
for #10 stud and #20 wire NON-REFERENCED ITEMS _— O — AT and the follawing
medsl, plua stoms 513 B
CABLE, powar: The following are zeplaceable parts whick do items nnown for the |T 1, plua stel 1VBS4005 BA::U‘(;O::S]?VCABASYD HANG
wq 1ABSBATY | — consizis af & brass strap 2-3/4" ot appear on Lha intercabling diagram whishgremonmmicrall soRgsTiTAl SWITCH, push,
ong x 58" wide x 015" thick;
Lrni:sfz/c and pl ‘1 " 35124693 LOCKSCREW 6 !Z x 1/47
ws 1853446 inelugec: TCNGODIAA { 1-feeq, with Vadvais ‘Philligs, Faund baad) 3 riasd
cna}: (ncludea 22a652710f  STRAF, strain celiet
30K813233 CABLE, power: LAMPHOLDER: ey el incooai e 1BABSZoN8|  BUTTON, push
=ingle conduct 123 i g55117 ingle contact miniaturs bayonat Ao Wiag dtenias W ieiogol
sl il B paa e —
5 #. length reqinnd xp5E same 2s XD51 L g ’y
29K830073 LUG, ring tongue Dosssl|  EscuTCHRG T .
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AEPD-1696 (CE1135-B) (CE1317-4)

TRANSMITTER

MODEL TTD1060 TRANSMITTER

MODEL CHART

MODEL NO. OF CRYSTALS
NUMBER FREQS. REQUIRED
TTD1060AA ONE ONE RN1-A
TTD1060AB TWO TWO RN1-A

1. DESCRIPTION

The transmitters listed in the model chart
are FM transmitters which operate on crystal-
controlled frequencies within the 144-174 mc
band. A separate power supply provides the
transmitter operating voltages to produce an rf
power output of 25 watts.

MOTOROLA INC.

The single-frequency transmitter consists of
a crystal-controlled oscillator, an angular phase
modulator, four stages of frequency multiplica-
tion and a final amplifier stage. The fundamental
crystal frequency is multiplied 24 times to pro-
vide the final rf amplifier output frequency.

The two-frequency transmitter is the same
as the single frequency model except that a sec-~
ond c¢rystal oscillator, with control crystal, is
used. Transmissions are made on two specific
crystal-controlled irequencies in the 144-174 mc
band. Only one frequency can be transmitted at
atime. An external switch is required for chang-
ing frequencies and is ordinarily incorporated
into the control unit used with the transmitter.
This switch causes the desired oscillator to
function by grounding its cathode,

COMMUNICATIONS DIVISION

A

11/3/59 -RCS

Engineering Publicotions
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GUARANTEED PERFORMANCE SPECIFICATIONS

BASIC UNIT

TTD1060 (144-174 mc)

RF POWER QUTPUT

25 watts

CRYSTAL
MULTIPLICATION

Twenty-four {24) times

POWER SUPPLY

12 v dc operation, positive or negative ground

SPURIOUS AND
HARMONIC EMISSION

All spurious and harmonic emissions are attenuated at least 60 db
below carrier level.

FREQUENCY STABILITY
AND TEMPERATURE
RANGE

Oven type crystal unit maintains carrier within #, 0005 percent of
assigned center frequency from -30°C. to +60°C. ambient (+25°C.
reference}.

MODULATION

40F3: %15 ke for 100 percent at 1000 cps
20F3: +5 kc for 100 percent at 1000 cps

AUDIC INPUT
LEVEL

Factory connection: 0.25 volt £3 db for 100 percent modulation at
1000 cps (approximately 17 db).

Optional connection: 0. 18 volt #3 db for 100 percent modulation at
1000 cps (approximately -20 db).

TUBE COMPLEMENT
AND FUNCTION

{1) 6CB6 - RF Oscillator (1-Freq) (1} 6AK6 - 2nd Doubler
or {2) 6CB6 - RF QOscillators (2-Freq) (1) 2E26 - Doubler Driver

{1} 12ZAT7 - Modulator, Buffer- (1) 6146 - Final Amplifier
Doubler {1) 6BH6 -~ IDC Amplifier
{1) 6CB6 - Tripler (1) 6ALé6 - IDC Clipper

NUMBER OF
TUNED GIRCUITS

9 following the modulator including 4 tuned multiplier stages,
and output circuit

PLATE VOLTAGE

395 v dc at 150 ma
270 v dc at 105 ma

REQUIREMENTS 150 v dc at 18 ma

-20 v dc bias
DIMENSIONS 15" long x 2-3/8" wide x 5-1/4" high, overall
WEIGHT 4-1/4 lbs.

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

FCC License Designation: CC3012




63C856651-0

A two-frequency transmitter can be operated
on frequencies whichare separated by as much as
300 ke from circuit resonance without degradation
of the single-frequency performance specifica-
tions. All tuned circuits following the oscillators,
are normally aligned to the higher, or preferably
to the more often used of the two carrier fre-
quencies,

2. CONTROL CRYSTAL REQUIREMENTS

Control crystals, as listed in the MODEL
CHART, are required for use with these trans-
mitters and should be ordered separately. See
the FOREWORD of the manual for ordering
information.

3. CIRCUIT CPERATION

Stage-by-stage signal flow and operating fre-
quencies are shown on the Block Diagram, num-
ber 63C856651. Refer to this diagram and
Schematic Diagram number 63E856652 to trace
the following circuit operation:

a. Audio Input and Amplifier Stage

A MOTOROLA dynamic microphone with
built-in transistorized pre-amplifier is usually
used with this transmitter. The microphone

r GRYSTAL _1|

I Yeor |

| to 1

| SRS |
T worey
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|

connects between ground and the shielded lead of
the audio amplifier input circuit. A well-filtered
dc voltage source of approximately 15 volts con-
nects to R117. This voltage is dropped through
resistors R117 and R118 to a value of approxi-
mately 4 'v dc providing operating power for the
transistorized (or carbon) microphone. The mi-
crophone cartridge and pre-amplifier act like a
variable voltage generator. The output voltage
varies with the intensity and frequency of the
sound waves which strike the diaphram. Rea-
sonably loud sounds produce an output of 0,25
v ac, which provides full deviation of the rf
carrier, If increased sensitivity is desired, a
tap can be changed (see schematic diagram, note
6) to provide full deviation of the transmitter with
a 0.18 v ac audio signal.

b. Audic-IDC Circuit

Microphone audio output is applied to the
clipper tube where the peaks are clipped then the
audio is connected to the IDC (instantaneous
deviation control) circuit. This circuit limits
the slope {steepness) of the audio signals which
pass through it, as illustrated in Figure 1. (Note
that the clipped waveform is not observable, but
is included to show the transition between input
and output.) The IDC control sets the amplitude
of the signals thereby limiting the maximum

|
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V101 VI10TA i

BUFFER-
DOUBLER 210

Y 12477
vtoz8
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1o DCUBLER 21 DRIVER 24 fo
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CRYSTAL
¥ 10 AUDIO

fo
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AMPLIFIER  |auoio CLIPPER
EBHE BALS
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AUDIO
!
INPUT
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LEGEND—

NOTE 1
Y201 & v2Q1 USED ON TWO FREQUENCY MODELS ONLY.

o= OSCILLATOR FREGUENCY « 6.000-7.250 MC.

fe=CARRIER FREQUENCY =134 -174 MC.

BLOCK DIAGRAM
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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 not give actual current or voltage measurement.

When using the P-8500 or the P-8501 series test sets, position7 is ad-c voltmeter with 1000 volts
full scale. Actual B+ reading is obtained by multiplying the microampere scale reading by 20. The
TU546 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 control volt-
age when the transmitter is not keyed. Multiply the microimpere 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 poaition 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 &
2 {3 |-4 | s 7 PA(+4
SWITCH P-8501 SERIES 1 s & (+4)
POSITION
TU546 SERIES 1 |2 ]3|l 4a|5s 6] 9l 7
METER READING -l - a6l |9 |18] - 30

TTD1060 Transmitter Alignment Procedure
Motorola No. EPD-1698-A
11/3/59-RCS



AEPD-1697-A (CE1135-A) (CE1604-B)

L

[ -

=k W

PRE-ALIGNMENT NOTES
EXCERPTS FROM F.C. C. REGULATIONS

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

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

TEST EQUIPMENT REQUIRED

MOTOROLA Portable Test Set {P-8500 series, P-8501 series or TU546 series)
MOTOROLA K-93ZZ Alignment Tool Kit

MOTOROLA T1034A Series Frequency Moaitor (for oscillator alignment and deviation
adjustment)

RF rord y

FPower 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

C t the d y or RF ter to the r ANT. jack.

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

Flace the test set REC. - XMTR. -0-50 UA switch in the XMTR. posijtion.

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.

HOW TOSET UP THE TU546 SERIES TEST SET

Connect the dummy antenna or RF wattmeter to the transmitter ANT, jack.

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

Place the Function Selector Switch in the XMTR. position.

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

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

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

TEST SET SWITCH POSITIONS

P-8500 &
P-8501 1 2 3 -4 +4{PA) 5 3 7 8
Series
TU546
Series 1 2 3 4 T 5 6 9 10
. . Tripler 2nd PA Doubler FA PA Push-~
Circuit —_ —_ Gria |Poubler | Plate Driver Grid Plate to-
Metered Grid Current Grid Voltage Talk

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) to key the transmitter and modulate the
carrier as required.

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

£ FREQUENCY CALCULATIONS
fo.;"‘where: f, = crystal frequency, and f¢ = carrier frequency

I,D.C. CONTROL SETTING

Set up the Frequency Monitor for voice modulation measarement. (If an oscilloscope ia
available see text for 1. D. C. setting using the scope.)

Turn transmitter on and modulate with 1000 cps tone.

Adjust the 1.D,G. control (R130) on the transmitter chassis until the MODULATION DEVIATION
meter on the station monitor reads as outlined in the following paragraphsa.

(a) When the transmitter is intended for operation on a 60 kc or 120 k¢ chanrel spacing, the
LD, C. control should be adjuated 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,

{b) When the transmitter is intended for operation on a 30 ke channel spacing, the 1, D.C control
should be adjusted for an approximate 5-1/2 ke reading on the station monitor MODULA TION
DEVIATION METER.

oo
W — STEP
N7 CioL,ceol

OSCILLATORS

STEP 2
T
iST DOUBLER

STEP 3
T2
TRIPLER

STEP 4

L1086, L107
2ND DOUBLER

DOUBLER - DRIVER

STEP 6
Ci24
POWER AMPLIFIER
STEP T
g Ci25
e | ANTENNA INPUT

STEP 8
COUPLING

ALIGNMENT PROCEDURE

SWITCH FOSITION METER

STEP TU546 TEST SET ADJUSTMENT READRING STAGE, CONDITIONS AND PROC
1 2 cl1ol Maximum OSCILLATQR. Adjust only when primary or secondar
G201 On-frequency available (MOTOROLA T1034A may be uaed).  Set
Allew 15 min- Adjust C101 for "on-frequency" reading on monitor. 1
utes crystal frequency transmitter adjust C201, same as above, ex
warm-up period manitor to accept frequency No. 2. The adjustments i
should be made with the transmitter switched to the hi

preferably to the frequency more commonly used

z 3 Tl Maximum IST DOUBLER. Adjust primary elug from bottom, A
top. The circuil frequency is twice the crystal freque:

3 4 T2 Maximum TRIPLER, Adjust primary alug from bottom. Adjust
The circuit frequency s six times the cryatal frequenc
meter switch in position 4.

4 5 L10b Maximum 2ZND DQUBLER. Adjust L105 and L1087 for maximum 3

L107 frequency ia twelve timea the crystal frequency. Repe
position 5.

L & cile Maximum DOUBLER-DRIVER. Adjust C119 for maximum. Tun
meter wil] always show the {fixed blas in this position,
indicates proper alignment. The circuit frequency is :
crystal frequency.

6 7 Cl24 Minlmum POWER AMPLIFIER, Set C125 for minimum plate cu

(Dip) adjustment fully clockwise (decoupled). Tune G124 for
HI-1.O switch to HI,

T 7 Cl125 Maximum ANTENNA INPUT. Adjust C125 for maximum meter 1
(150 ma),

e T COUPLING Maximum =f ANTENNA COUPLING. Remove test load and connect

and C124 or Output 1. Upsilng field wirength meter:
C12s Make adjustments with transmitter ghielded a

NOTE
DO NOT
EXCEED
150 ma

Place rf probe near sotenna. Adjust G125 an
indication on meter. Do not exceed 150 ma.

2. Withaut field strength meter:
Turn COUPLING counterclockwise [increasing
C124 for dlp. Increase coupling until only a s
overcouple. This causes the dip to disappenr
Recheck setting of C125. DO NOT EXCEED 1
L107 and C119. Tighten locknuts on Cl124.
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STEP 3
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STEP 4
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STEP &
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POWER AMPLIFIER

"-_! STEP 7
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T T maa Y STEP 8

COUPLING

ALIGNMENT PROCEDURE

SWITCH POSITION METER
STEP TU546 TEST SET ADJUSTMENT READING STAGE, CONDITIONS AND PROCEDURE
1 2 clol Maximuam OSCILLATOR. Adjust only when primary or secondary frequency standard is
c201 On-_frequency available (MOTOROLA T1034A may be used), Set up frequency monitor.

Allow 15 min- Adjust C101 for "on-frequency' reading on monitor. When aligning a two-

utes crystal frequency transmitter adjust G201, same aa above, except set frequency

warm-up period monitor to accept irequency No. 2. The adjustments in Steps 2 through 8
should be made with the transmitter switched to the higher frequency or
preferably to the frequency more commonly used.

2 3 Tl Maximum 15T DOUBLER. Adjust primary slug from bottorn. Adjust secondary slug from
top. The circuit frequency is twice the crystal frequency.

3 4 T2 Maximuam TRIPLER, Adjust primary slug from bottom. Adjust secondary slug from top,
The circuit frequency is six times the crystal frequency. Repeak Tl with the
meter switch in position 4.

4 5 L1106 Maximum ZND DOUBLER, Adjust L106 and L107 for maximum meter reading. The circuit

L107 frequency is twelve times the crystal frequency. Repeak T2 with the switch in
position 5.

5 & Cl19 Maxirum DOUBLER-DRIVER. Adjust C119 for maximum, Tune for a definite peak., The
meter will always show the fixed bias in this position. A definite peak reading
indicates proper alignment. The circuit frequency is twenty-four times the
crystal frequency.

6 7 Cl24 Minimum POWER AMPLIFIER, Set C125 for minimum plate current. Turn COUPLING

(Dip} adjustment fully clockwise {decoupled), Tune C124 for a dip. Set power supply
HI-LO switch to HIL.

7 7 C125 Maximum ANTENNA INPUT. Adjust C125 for maximum meter reading. Do not exceed 30
{150 ma).

8 i COUPLING Maximum rf ANTENNA COUPLING. Remove test load and connect anténna.

and C124 or Qutput 1. Using field strength meter:
cl2s Make adjustments with transmitter shielded as much as possible by housing.
NOTE Place rf probe near antenna. Adjust G125 and COUPLING for maximum rf
DO NOT indication on meter. Do not exceed 150 ma.
EXCEED
150 ma 2. Without field strength meter:

Turn COUPLING counterclockwise (increasing) gradually while retuning
C124 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 C125. DO NOT EXGEED 150 ma. Repeak T, T2, L106,
L107 and C119. Tighten locknuts on C124.

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.

safely tuned.

This is the maximum plate current to which the unit can be

Readings | through 6 are purely relative and do not give actual current or voltage measurement,

When using the P-8500 or the P-8501 series test sets, position7 is a d-¢ voltmeter with 1000 volts
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-B501 series test sets, position 8 indicates d-c relay control volt-
age when the transmitter is not keyed., Multiply the microhmpere 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 sets, multiply the scale reading by 5 to obtain the actual PA

plate current in milliamperes,

P-8500 &
SWITCH P-8501 SERIES 4 b5 |6 7| 8 PA(+4)
POSITION

TUS46 SERIES 4|5 |6l s |0 7
METER READING 6 |1t | g |1 | < -

TTD1060 Transmitter Alignment Procedure
Motorsla No. EPD-1698-A
11/3/59-RCS
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TA237W RECEIVER

MODEL CHART
No, Of | Channel

Series Model No. Freq. | Spacing

TRD1171AA/
TRD1170AA/ | TA237TW-L 1 60 ke
TA23TW TRDL17ZAA/

TA237TW-H

TRD1171AC/
TRDI170AC/ | TA237W-R2-L| 2 60 ke
TA237W-R2 [ TRD1172AC/

TA237TW-R2-H

TRDIL171AB/
TRD1170AB/| TA2375-L 1 30 kc
TA23758 TRD1172AB/

TA2375-H

TRD1171AD/
TRD1170AD/ | TA237S-R2-L | 2 30 ke
TA237S-R2 TRD1172AD/

TA2375-R2-H

1. DESCRIPTION
Application

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

MOTOROLA INC.

RECEIVER

fixed, crystal-controlled frequencies inthe 144-
174 mcband. The receivers obtain operating vol-
tages from the power supply which is part of the
overall radio set.

b. Design

The receiver incorporates a double-conver-
sion superheterodyne circuit. The chassis has
15 tubes and 18 tuned circuits, excluding the
plastic-sealed circuits of the "permakay" i-f fil-
ter. The i-f wave filter is the major factor in
determining the signal reception bandwidth, On
models designed for 30 kc channel spacing opera-
tion the signals are attenuated -100 db at +15 ke
On 60 kc models the signals are attenuated - 100
db at +32 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 i-f amplifier, a
second local oscillator, a second mixer, three
second i-f amplifiers, two limiters, a discrimi-
nator and two stages of audio amplification.

d. Two-Frequency Models

Models which carry the -R2 suffix designa-
tion are two-frequency versions of the basic
single-frequency receiver. The two-frequency
receiver is the same as the single-frequency re-
ceiver except for the addition of another first og-
cillator and control crystal. Two-frequency mod-
els receive signals on two specific, crystal-con-
trolled frequencies in the band. Only one fre-
quency can be received at a time. The two-fre-
juency receivers are daesigned for operation witk

COMMUNICATIONS DIVISION

Engineering Publications

11/3/59-RCS

4501 W. Augusta Blvd.

Chicago 51, [llinois

68P862485-0




PARTS LIST for Transmitter Diageam 63E856652-D

REFENENCE

moTCROLA

cererence | moToRDLA
STma0L Panl N
unless otherwise stated
c1 NOT USED
= NOT USED
c3 21B801139 .01 uf 480-20%: 600 vdew
4 SaTRE a8
cs same as C3
Co same as C3
c7 2Z1K852259 feed-thru; 18 #3%
= 2IK851767 feed-thru; 18 £5%
ca Z1R124554 22 +5%
cio ZIKB40850 455 uaf
cil 21K840847 5,5 uut
ciol 196859115 variahble; 3-32
c102 Z1KB59119 10 £ 5 uuf
Lot} game ax C3
Ciod 21K848156 30 45%
c1o8 2 1KB40B4E 6£.5 uaf
cio6 21B800E01 1500 GMY +100% max
Clo7 25K892117 elec: consists o
Clota 20 uf +50-10
€ieva A& 10 uf #50-10
CLo7TC O 10 uf +100-10%; 25 vdcw
cioa 21KB40046 100 £10%
cioa same as CL06
clin same as C3
cui same as C3
cLz same as Cl06
c1s3 same as C106
cliy 214112247 250 £10%; 830 vdew
cl1s 21AB24948 500 +20-10%: 600 vdew
Clle same a3 C3
CLy me a2 G114
cus same a8 C114
ci1s 19K800032 variable: 2,6-19.7
ci2o 21K835358 15 +10%
cral NOT USED
clzz same as Ci15
ciz3 same as C3
clza 19B&58032 variable: 5.5.33.5
cizs same as C119
Clze 23K890624 elec; 5 uf +100-15%; 150 vdew
cizr 218401029 .02 wf +8D-20%; 600 vdew
clas same as C127
ci23 same as C3
cuio 21K&59773 2500 +5%
c13l z1KB4#158 390 +10%; 300 vdcw
ciaz same as C127
Cl33 21R410115 220 220%
Ci4 21K850047 150 +5%
€135 NOT USED
<136 21K840850 4 +.5 auf
cLaT same as Cl36
Clan NOT USED
g came as C3
clao same as C127
cla) same as CLOG
czo1 same as €101
czoz same aa €102
c203 same as C134
czos 23KBST384 elec; 5 uf +100-10%; 156 vdcw
cz05 eame as C204
CZo& NOT USED
c207 same as CI0L
cas same as €106

e oEscarrnON
CONNECTOR, receptacle: fem:
Juo1 9887120 ingle Contarh: Totnd Molded
mica filled base; chassis
mounted
Jyoz same as J10|
o3 98580881 11 contact; polarized; round
molded black phenolic base;
saddle mounted
RELAY, armatur
K101 59KB54405 |~ 12 v do; non-coaxial; contact
arrangement, | form "CM
NOTE
Relay KLOL j5 mounted inside
1V840693 ASSEMBLY, shield
lincludea J101, J102); shicld
assembly must be ordered
separately
COIL, R¥F:
L1 T NOT UsED
1E 1V§35418 Doubler Driver Plate; includes
c119
L1 24A891063 <choke; 1.3 uh; coded BLU dot
L4 1Y859750 Power Amplifier Grid
L3 24AB58031 Power Amplifier Plate; includes
Lé
Lb same as L3
7 Z4ABREST4 Filter; .1 ub
Lio01 24KB47941 choke; 5.7 wh; coded BRN-YEL
Lioz NOT USED
Li03 244832402 choke; 100 uk; coded BLU dot;
Modutator
L104 same as L3
Lios Z4AB58093 Antenna Pick-up Loop
Liog Z4B835395 2nd Doubler Plate; base stamped
AAT; includes 1V835422 CORE,
adjustable wning; and clip
coded BLUE dot
L107 24K835396 2nd Doubler Grid; base stamped
AAB; includes 1¥835422 CORE,
adjustable tuning; and clip:
coded BLUE dot
Lios NOT USED
Lz01 same a3 1161
Lio9 250850636
=10%; L . unléas otherwise
stated
R} 4R5577 z.7K
R2 6RE031 100K
R3 ©R2028 2,2K #5%:
R4 same as BRI
RS same as R2
Rs 6RE411 1K £5%
R10) HR5631 120K
R102 6REA1L 1K £5%
RI03 6R6397 22K
R10¢ 6R5734 18K; 1 w
R105 6RE048 47K
R106 same as R102
R107 6R6229 1K
R108 same as R2
R109 6RE432 270 ohm

REEERENCE | MOTORGLA
SYmbOL PAAT Wo. DEACARTION REFEANCE | angroecl. bescairTion
RESISTOR, (cont'd) SOCKET, {cont'd)
Ri1o sawme as RZ ®V104 " seme as XVI01
RiLl same as R10S xVios sBa9ndol 8 comtact; brown bakelite wafer
Ril2 6R4D1017 1.8 meg 5% base; saddle mounting
Ri13 6R6434 K XVieé same as XV105
Rk 6RE341 22K; 1w XVie7 ERLEEL CH 7 contact; miniature; molded
RIS same az RI05 mica filled pheaolic base;
B 1o 6RZ073 2,2 meg +5% includes center shield and
Rit7 6R120838 330 okm #5% tube shield base; saddle
R1L8 $REE45 150 ohm *5% mounting
R119 same ag R2 XVios same as XV1D7
R120 6R2068 33K 5%
Ri21 6R626 820 ohm xvzol same as XV10L
R122 6R6080 4. 7K
Ri23 6R2061 180K 5% SOCKET, crystal: femal
R124 6R6475 880K X¥lol 9Kg§5790¢ | T 1 contact; aquare molded black
Ri128 6R57T 1.2 meg bakelile base; chasais mounted
Rizp same as R124
Riz7 same a5 R2 Kyzol same as XY101
R128 6R5TE6 12K; 2 w
R129 same as R12&
R13D 18K812998 variable: 300K $20%; 1/4 w
R131 17K892469 wire wound; 4 ohm #2%; 1 w
or 178821901 wire wound; 4 shrm +2%; 3 w CRYSTAL
R132 NOT GSED
R133 same as R119 NCTE
Ri1M 6R488043 39 ohm} 2 w When {rdering a Transmitter Chassia
R135 6R6327 16 1w only, ¢rystals must be ordered separately,
Grystal type number and operating {requency
R201 same as R101 must be specified when ordering cryatal,
R202 same as R102
Rz03 4R6326 100 ohm
RZ04 same as R203
CRYSTAL UNIT, quarts:
TRANSFORMER, RE: 10l Type RMj-a| T assembly; includes 12 volt
TI 248835397 Tat Doubler: baae starped AAS; heater element and thermostay
includes:
V87207 CORE, adjustable
tuning; and palnut
1V&7208 CORE, adjustable
tuning: and ciip
Reference parts C3, C4, C10,
€11, Rl, RZ, R3
T2 29K861145 Tripler; base stamped BFY;
iticludes.
1V87207 CORE, adjustable
tuning; and palnut
IV67208 CORE, adjustable
tuning: and clip
Reference parts G5, C6, €7,
R4, RS, Ré
TUBE,
viol 6CB6 clectron
vig2 12AT7 electzon
V163 same as V101
V104 (e electron
V105 2Ez6 electron
vioe 6146 electron
V107 6BHb clectron
vios 6aLb electzon
vzol same ag V101
xvinl oxs7124 molded
mica filled pheaolic bass;
ineludes center shield; saddle
mounting
RVL02 9EBBL243 9 contact; minsature; molded
mica filled phenolic base;
includes center shield and
tube ahi¢ld base; saddle
mounting
XV103 same a8 XV101




CE022

TA237W RECEIVER

MODEL CHART
No. Of | Channel

Series Model No. Freq. | Spacing

TRDIL1T7IAA/
TRD1170AA/ | TA237TW-1L 1 60 ke
TA237W TRDI1172AA

TA237TW-H

TRD1171AC/
TRD1170AC/ | TA237W-R2-L| 2 60 ke
TA237W-R2 | TRDI1172AC/

TA237TW-R2-H

TRD1171AB/
TRD1170AB/ | TA2375-L 1 30 ke
TA2378 TRD1172AB/

TA2375-H

TRD1171AD/
TRDI1170AD/ | TA237S-R2-L | 2 30 ke
TA2375-R2 TRD1172AD/

TA237S-R2-H

1. DESCRIPTION
a. Application

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

MOTOROLA INC.

RECEIVER

fixed, crystal-controlled frequencies inthe 144-
174 mcband. The receivers obtain operating vol-
tages from the power supply which is part of the
overall radio set.

b. Design

The receiver incorporates a double-conver-
sion superheterodyne circuit. The chassis has
15 tubes and 18 tuned circuits, excluding the
plastic-sealed circuits of the "permakay" i-f fil-
ter. The i-f wave filter is the major factor in
determining the signal reception bandwidth. On
models designed for 30 kc channel spacing opera-
tion the signals are attenuated -100 db at %15 k¢
On 60 kc. models the signals are attenuated - 100
db at %32 kc.

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 i-f amplifier, a
second local oscillator, a second mixer, three
second i-f amplifiers, two limiters, a discrimi-
nator and two stages of audio amplification.

d. Two-Freguency Models

Models which carry the -R2 suffix designa-
tion are two-frequency versions of the basic
single-frequency receiver. The two-frequency
receilver is the same as the single-frequency re-
ceiver except for the addition of another first os-
cillator and control crystal. Two-frequency mod-
els receive signals on two specific, crystal-con-
trolled frequencies in the band. Only one fre-
quency can be received at a time. The two-fre-
juency receivers are aesigned for operation witk

COMMUNICATIONS DIVISION

A

11/3/59-RCS

Engineering Publications

4501 W. Avgusta Blvd.

Chicago 51, Nlinois
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GUARANTEED PERFORMANCE

SPECIFICATIONS

MODEL NUMBER

TRDI171AB/TA237S-L
TRDL172AB/TA2375-H

TRD1171AA/TA237TW-L
TRDI1172AA/TA237W-H

TRD1171AD/TA2375-R2-L
TRDI1172AD/TA237S5-R2-H

TRD1171AC/TA237W-R2-L
TRD1172AC /TA237W-R2-H

CHANNEL SPACING

30 ke

60 ke

SELECTIVITY - 100 db at £15 ke -100 db at £32 ke
MODULATION
ACCEPTANCE +5 ke =15 ke

TUNED CIRCUITS

30 including 12 plastic-
sealed in '""permakay" filter

30 including 12 plastic-sealed
in "permakay' filter

SENSITIVITY

Less than 0. 50 microvolt for 20 db quieting; 50 ohms rf input impedance

FREQUENCY STABILITY
AND TEMPERATURE
RANGE

Oven type crystal maintains oscillator stability within +0. 0005% from
-30°C. to +60°C. ambient (+25C. reference)

SPURIOUS AND
IMAGE REJECTION

More than 100 db

SQUELCH

Noise compensated type, adjustable sensitivity, threshold sensitivity

of 0. 18 microvolt

TUBE COMPLEMENT
AND FUNCTION

6AK5 - RF amp.

*6BC5 - oscillator
6AB4 - lst mixer
6BH6 - lst i-f amp.
12AT7 - 2nd osc. - mixer
6CB6 - 2nd i~f amp. (1)
6CB6 - 2nd i-f amp. (2}
6CB6 - 2nd i-f amp. {3}

*two for 2-frequency models

6BH6 - 1st limiter

6BJ6 - 2nd limiter

6AL5 - discriminator

6BH6 - noise amp.

6C4 - noise rectifier

6679/12ATT - audio and squelch
amp.

6AQ5 - 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.




afrequency separation between channels as great
as 240 kc without any change in performance
specifications. An external switch is used to se-
lect frequencies, The switch is connected into
the cathode circuits of the two first local oscilla-
tor stages, In the F1 position the switch grounds
the cathode of the #1 oscillator, permitting that
stage to operate normally. At the same time it
opens the cathode of the #2 oscillator to disable
the #2 stage. In the F2 position the switch re-
verses the connections and selects the #2 local
oscillator. The F1-F2 switch is part of the con-
trol head in mobile radio sets.

e. Chassis Complement

Each receiver consists of a basic chassis
and a number of other items depending upon the
frequencyrange, number of operating frequencies
and channel spacing operation. The receivers
are factory assembled from the sub-assemblies
to forma compact single unit. The items included
ineach receiver are summarized in the following
chart,

MODEL NUMBER FREQ. |BASIC CHASSIS | *COIL KIT FILTER {CRYSTAL

X=1 USED 3 & =

- \] (2] 1

222 USED al g 2 Malm|alm &8l 8] | «©
9 5] v Bl Gl < |<l< |3l = @& [+
~ [v .‘N‘ “:‘1 n | o= ™~ B = g Iy L6y ! DI[_"
AHHEHEHEHBEEHEEE:
1 & o] Ml | e © O
— B = = 3l E ﬁ I B 8 L‘dg

TRD1171AA/TA237W-L X

TRDI1172AA/TA237TW-H X x % X ]

TRD1171AC /TA237W-R2-L %

TRD1172AC /TA237W-R2-H X x R H®

TRDI17IAB/TA2375-L X

TRD1172AB/TA2375-H X * < x o

TRDI171AD/TA237S-R2-L % x x x 1l 2

TRDI172AD/TA2375-R2-H X

* Coil kit designations include an H or L to indicate frequency range:

H=152-174 mc

L =144-152 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, This dia-
gram shows stage-by-stage signalflow and oper-~
ating frequencies,

b. RF Amplifier

The carrier signals received at the antenna
arecoupled 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 opti-
mum 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 provide
very high selectivity in the signals which pass on
to the mixer.

c¢. First Oscillator and Mixer

The first oscillator generates a signal which
is multiplied five timesa and heterodyned with the
incoming rf carrier inthe first mixer stage. The
difference between these two frequencies is used
as the mixer output. This output is a 12 mc sig-
nal which carries the modulation originally im-
pressed on the incoming rf carrier.

These frequency relationships can be ex-
pressed as follows:

f -5 =12 mec
c 1

rf multiplication first first
carrier factor oscillator mixer
input frequency output
(first if)
f - 12 me
[

{f —————; where fc is the carrier freq.

The multiplied oscillator frequency and the
rf carrier are used as the input to the first mix-
er. The output from the first mixer is called the
first intermediate frequency (first i-f).

d. First I-F and Second Mixer

The signals are amplified in the first i-f
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 i-f crystal. This
frequency is 12455 kc, the same for all receivers
regardless of rf carrier frequency. The differ-
ence between the secondlocal oscillator frequen-
cy and the first i-f is the second mixer output.
This output is a 455 kc signal which carries the
audio modulation. The frequency relationships
of these three stages are as follows:

Second local oscillator

fregs « o 6 b e o 12455 ke
First intermediate freq. . . 12000 kc
Difference freq.

(second i-f) ., . . . 455 ke

e. Second I-F

A '"permakay' i-f filter is used in the second
i-f before the amplification stages. This filter
is permanently sealed in polyesterstyrene is un-
conditionally guaranteed for the life of the re-
ceiver 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 attenuates the signal outside
the pre-determined pass-band. Signals leaving
the filter are amplified by three stages of second
i-f amplification (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 andbottoms of the incoming signals,
thereby virtually eliminating the noise which
characteristically ""rides' the signals in the form
of amplitude modulation. These stages are lar-
gely responsible for the "quieting' effect 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 detecting the audio
modulation. The audio amplification stage pro-
vides two watts audio output to a three ohm load.
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ANTENNA RF IST MIXER ST IF 280 MiX
ER
Ji01 (o—8 VI04 fe vi03 A Vioa h V1054 f2 | assg | 'z
144-1TEMC 6AKS 6AB4 68HE 112 6679/ FILTER
12417
Totes
asc MULTIPLIER
T coiLS A
; L6 & L7 °z
|
|
I Trreq no2 | .
T FREQ.NO.| FREQ NO.2
& osciLLATOR | | | osCiLL&TOR | | CRYSTAL oStLL ATOR CRYSTAL
Y10l BMULTPLER| L —8MULTPLERfe- ——— Y201 | iroah Y102
to, e Pogeal | 1 for 1/2 6679/ fop
L _88CS | L] 12477
NOTE: V201 8 Y201 USED ON TWO
FREQUENCY MODELS ONLY.
'2
2ND IF-1 | 2NDIF-2 | ¢ 2ND.IF-3 | IST LIMITER |+ 2ND LIMITER I
V106 c: v ioT £ V108 £ V109 : Viio fo PISCTRINATORL
6C86 6CB6 6086 6BHE 6846 6ALS
~% i AGC
DC BIAS
DELAY
VOLTAGE NOISE NOISE & AUDIO
IA'JDIG
NOISE NOISE SQUELCH AUDIO w
AMPL (FIER RECTIFIER oc | AMPLIFIER e | AMPLIFIER | aubio | AMPLIFIER auDIo
vilz Vi3 vilaa Vil4B Vs Q4TPUT
6BHE 6Ca 172 6679/ 172 6679/ 64Q5
12aT7 12AT7
LEGEND:
to =CARRIER FREQUENGY =144- (74 MC.
ft
1o, =ST. OSCILLATOR FREQUENCY= —5— =26.4 ~32.4 MC,

#, = IST INTERMEDIATE FREQUENGCY=fc~5 to, =12 MC.
'2 =2ND. INTERMEDIATE FREQUENCY= to, —f, =455 KC.

fo,=2ND. OSCILLATOR FREQUENCY= 42.455MC.

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 setting
of this control is covered in the following para-
graph.

The output of the noise amplifier drives the
noise rectifier, Y113. 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. The 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 enough to
overcome the steady negative bias on the grid of
the dc amplifier. In this condition, the dc ampli-
fier is c¢ut off and the audio amplifier operates,
passing on the received audio signals,

i. &

h. Squelch Control

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 am-
plifier 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 ampli-
fier to conduct.

Setting of the SQUELCH control is described
in the instruction manual INSTALLATION AND
OPERATION section,

i. Audio Level

The audio level control onthe receiver chas-
8is 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 to the 3 chm PM speaker.

Setting of the audio level control is described
in the instruction manual INSTALLATION AND
OFERATION section.

3. ALIGNMENT PROCEDURE

A complete receiver alignmentprocedure, in
chart form, isincluded in this section. Test set-
up information, using a MOTOROLA portable test
set, isalso included with the alignment procedure,

Any 0-50 microampere meter with anequiv-
alent series resistance of 20,000 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 applicable
schematic diagram for specific metering pin re-
ceptacle information.

4. PRE-OPERATIONAL NOTES

The receiver isaligned toits exact operating
frequency before it is shipped from the factory.
It should, however, be checked for proper oper-
ation before it is placed in service. Make the
frequency check described in step 9 of the align-
ment chart in this section. Alsc take meter
readings for the first five entries in the stage
measurement chart. If the readings are beyond
the allowable limits, realign the receiver ac-
cording to the alignment chart.

a, Sensitivity Adjustment (20 db Quieting)

The receiver sensitivity check should be made
in a well shielded location in the absence of ex-
traneous electrical noise. The sensitivity, or
quieting signal, is that input signal necessary to
reduce the output noise at the speaker by 20 db.

The following equipment is required to ac-
curately measure the quieting signal:

Signal Generator (Motorola Model TU576, or
Measurements Corp. Model 80, or equivalent)

Motorola Portable Test Set (Model TU546
Series)

(1) Warm up the signal generator for 1-1/2
to 2 hours.

(2} Plug the test set metering cable into the
test set and the other endinto the ll-pin receiver
metering socket on the radio set.

{3) Place the test set function selector
switch in the RCVR position. Place the position
selector in position 11, AUDIQ.

(4) Set the signal generator to the carrier
frequency and connect the signal generator, using
the coaxial cable and 6 db pad, to the antenna
connector on the radio set. The exact carrier
frequency will be indicated by a '0" reading on
the '"0' center scale of the test set with the posi-
tion selector switch in position 4. Return the
switch to position 11, AUDIO.

{5) Turn the SQUELCH control on the con-
trol head fully counterclockwise {open).

(6) Set the VOLUME control to provide any
convenient reading on the 0-2 v ac scale on the
test set, preferably mid-scale for ease in read-
ing.

(7) If the radio set has a speaker connected
to it and in operation, place the test set SPKR
switchto the OPEN position. If the radio set under
test doesnot havea speaker connectedtoit, place
the test set SPKR switch to the LOAD position. It
is important that only one speaker be in the cir=-
cuit, i.e., either the speaker on the radio set or
the speaker on the test set. Now note the exact
meter reading and mark it down for use asa ref-
erence later,



(8) Place thetest setmultiplier switch tothe
0.2 v ac position and hold it there, This makes
the meter exactly 10 times, or 20 db, more sen-
sitive than the normal 2 v ac position.

{9) Increasethe signal until the meter needle
isinexactlythe same position asnoted in step (7).
The noise has been reduced 20 db. The receiver
sensitivity in microvolts can now be read on the
signal generator,

Alternate Method -- 20 db Quieting Measure-

Equipment required:

Ac vtvm

Signal Generator (Motorola Model TU576, or
Measurements Corp, Model 80, or equivalent)

(1) Connect the vtvm across the voice coil
terminals (terminal #1 and #2 on the power supply
receiver terminal board).

(2) With noise only, turn the VOLUME con-~
trol to a normal listening level and turn the
SQUELCH control fully counterclockwise {open).

(3) Note the reading on the meter.
a reference level to be used later.

This is

(4) Set the signal generator to the carrier
frequency and connect the signal generator, using
the coaxial cable and 6 db pad, to the antenna
connector on the radio set.

{5) Inject a signal until the noise is reduced
1/10 the value as noted in step (3). For example,
if step (3) was 1.0 volt, then step (5) should be
0. lvolt, The noise has been reduced 20 db. The
receiver sensitivity in microvolts cannow be read
on the signal generator.



c. Average Stage Measurements

APPROX, MICROVOLT METER METER READING
INPUT INPUT TO FREQ. IN MC. POSITION OR DB.
150, 000 Pin 1 of V107 , 455 1 =5
2nd IF-2
2000 Pin 1 of V106 . 455 1 -5
2nd IF-1
5000 Filter . 455 1 -5
5.0 Pin 1 of V104 *DB Meter 20 db. {quieting)
150 lst IF 129 T -5
3.8 Pin 6 of V103 12.0 *DB Meter 20 db. (quieting)
30.0 1st Mixer : 1 -5
2.5 Pin | of V101 . *DB Meter | 20 db. (quieting)
14.0 Ist RF c 1 -5
6.0 Antenna F¢ I -5
0.5 or less Antenna Fe *DB Meter 20 db, {quieting)
Noise Antenna No Signal 1 -0.1to -1
Noise Antenna No Signal 2 -18 to -40
Noise Antenna No Signal . 4 *4Q
Noise Antenna No Signal 5 -12 to -16
Noise Antenna No Signal 6 -12 to -40
NOTE

A Model T1034A Signal Generator was used when taking readings on V101, V103, and V104.
A Model 65B Signal Generator with a 30 ohm terminated output cable was used when taking
all other readings.

* Refer to paragraph 4 when making this measurement.
*% A meter reading of up to *l1 ua of zero is allowable without any degradation.




AEPD-1707-A (CE057)

AEPD-1406

TU546
TEST SET
ALIGNMENT SWITCH METER
FREQUENCY | ADJUSTMENT | POSITION READING
oil (see DETAIL A, lower left). 455 ke, T1 5 Maximum
|1 and set the ON-OFF switch to sharp tuning bottom slug
the probe in its position and place
| meter reading (selector switch 455 ke, Tl 4 Zero
sharp tuning top slug
fo that an increase of signal 455 ke, Llé 2 Maximum
h to keep the input at a constant sharp tuning
f
r 5 ua with the selector switch in 455 ke, Ll15 1 Maximum
broad tuning
ce the test set ON-OFF switch 455 ke, Ll4 1 Maxirmum
i sharp tuning
|the illustration. After adjusting 12 mec, L13, L12 lor2 Maximum
{pin 1) of V104. The signal sharp tuning and L1l
ion 1 or 2). Adjust L13 for a
ge. The peak found when the
nd L1l for a maximum meter
.‘
i (pin 6) of V103 and adjust L10, 12 mc, Llo, L9 lor2 Maximum
L sharp tuning and L8
the screwdriver adjustment slot Receiver LS 6 Maximum
br switch in position 6. If crystal (L201)
lile adjusting trimmer C204 and frequency,
sharp tuning
pntended to receive. A zero Carrier C110, C204 & Zero
Check the final setting by frequency,
|s the trimmer is rotated. Set sharp tuning
Ped. To do this follow the pro- Carrier L7 lor2 Maxirmum
[to pin 6 of V103 instead of pin 7, frequency, L6
[position |l or 2). sharp tuning
lignal loosely to the grid (pin 1) Carrier freq., L4, L3 lor2 Maximum
sharp tuning and L2
L
I
[se a 6 db, 50 ohm, attenuation Carrier freq., L1 lor2 Maximum
| sharp tuning
n while making the adjustments. Carrier freq., Ll4 2 Reduce
mitter, signal generator or slight adj. audible
db). Turn VOLUME control on — noise
tr, Set the selector switch to
reduce the meter reading more

b
|

144-174 MC "T-Power' Mobile
Receiver Alignment Procedure
Motorcla No, EPD-907-B

11/3/59-RCS



AEPD-1707-A (GE057)

AEPD-1406

HOW TO SET UP THE P-8500 AND P-8501 SERIES TEST SETS
FOR DISCRIMINATOR AND 455 KC ALIGNMENT

1, Set the REC.-XMTR. 0-50 UA switch to the REC position.

2, Plug a 455 kc crystal into the two-pin crystal socket.

3. Set the GRID CURRENT-METER-FIELD STRENGTH selector
switch to the GRID CURRENT position.

4. Set the ATTENUATOR control for maximum output (10).

5. Place the test set ON-OFF switch in the ON position. (Test
set operates on internal battery, Conserve battery life by
keeping switch OFF when set is not in use.)

6. Adjust the frequency control (ADJ) for a maximum meter
reading.

7. Set the ON-OFF awitch to the OFF position.

8. Set the GRID CURRENT-METER-FIELD STRENGTH switch
to the METER poasition.

9. Plug the test set metering cable into the METER receptacle
on the receiver chassis,

10, Connect one end of the test set extension cable to the RF
QUTPUT jack on the test set. Connect the other end of the
extension cable to the RF probe cable.

HOW TO SET UP THE TU546 SERIES TEST SETS
FOR DISCRIMINATOR AND 455 KC ALIGNMENT

1. Set the function selector switch to the RCVR position,

2. Connect the 20-pin metering cable into the receptacle on
the test set. Plug the other end {ll-pin) into the metering
socket on the receiver.

3. Connect one end of the test set rf extension cable to the
rf connector on the test set. Connect the other end of
the extension cable to the rf probe cable.

4, Place the oscillator and meter reversing switch to the
455 kc position.

TEST SET SELECTOR SWITCH POSITIONS

P-8500 & P-8501
SERIES 1 2 +4, -4 5 6
TEST SETS
TU546 SERIES
TEST SETS ! z 4 5 6
CIRCUIT 2nd I-F lst Lim. | Diser. Diser. 1st Osc,
METERED #3 Grid Grid Output Input Grid
Tt
TERMINAL IDENTIFICATION

Os

2O

SOLDER SHORT JUMPER

e ./:5 (STEP 1)

TUNING SLUG
COLOR CODE
BLU.

DETAIL A

DISCRIMINATOR
STEP{&2

2ND IF
STEP 5
Lia

STEP 6

2MCIF-6 L{3
2MC IF-4 L1

STEP 7

Li0 2MC IF-1
ZMC IF-5 Li2 L9 12MC IF-2
STEP {4 L8 {2MC IF-3
RFMIXER GRID L4
. STEP {0
F. T
RF.COUPLING L3 L6 ST MULTIPLIERIF
RF’ PLATE L2 L7 |INJECTION:IF
STEP 8
STEP {2 L5 1ST OSCILLATORIRF
L L2064 2ND OSCILLATORRF

14

2.

Bu

ANTENNA COIL STEP 9
ciio FREQUENCY
czo4 CHECK

AEPD—1{T707-A

HOW TO SET UP THE SIGNAL GENERATOR*
FOR 12 MC, L.F, ALIGNMENT

Couple the signal generator output loosely to the grid (pin 7) of V105.
Gouple just enough input to give a small meter reading.

Set the test set selector switch to position 4. Tura oo the test set.
Set the signal generator frequency for approximately 12 mc,

Locate the exact 12 me point by rotating the generater dial back and
forth around the 12 mc setting until you obtain a meter reading of
exactly zero (position 4). The meter reading should go above and be-
low zero as the dial is rotated. Leave the generator set for zero meter
reading. Make sure the signal remains constant throughout the align-
roent (generator may drift).

*Use a Motorola T1034A Series, or equivalent.



DISCRIMINATOR
STEP (&2

T

2ND IF-2

STEP 4
Lis
2ND IF 2ND 1F-1
STEP 5 STEP 3
Li4 Li6
STEP 6
[F-6 Li3 STEP 7
P-4 Lu L0 12MC IF-4
IF-5 Li2 L9 12MC IF-2
STEP {4 L8 {2MC IF-3
GRID L4
ING L3 STEP {0
L6 1ST MULTIPLIER:IF
L2 L7 INJECTION:IF
STEP 8
STEP i2 L5 1ST OSCILLATORIRF
1 L204 2ND OSCILLATOR:RF
ENNA COIL STEP 9
CHO  FREQUENCY
c204 CHECK
AEPD—{707-A

HOW TO SET UP THE SIGNAL GENERATOR#*
FOR 12 MC. L.F. ALIGNMENT |

he signal generator output loosely to the grid {pin 7) of ¥105.
just enough input to give a small meter reading.

est set selector switch to position 4, Turn on the test set,
sipnal generator frequency for approximately 12 mc.

he exact 12 me point by rotating the generator dial back and

ound the 12 mc setting until you obtain a meter reading of

zere (position 4), The meter reading should go above and be-

s as the dial is rotated, Leave the generator set for zero meter
Make sure the signal remains constant throughout the align-

snerator may drift),

Motorola T1034A Series, or equivalent.

TU546
TEST SET
ALIGNMENT SWITCH | METER
STEP STAGE, TEST CONDITIONS AND PROCEDURE FREQUENCY | ADJUSTMENT j POSITION| READING
1 DISCRIMINATOR PRIMARY -- Solder a short jumper across terminals 4 and 5 of the discriminator secondary coil {see DETAIL A, lower left}. 455 ke, T1 5 Maximum
Set up the Motorola Test Set as described in the left hand column, Place the test set selector switch in position [ and set the ON-OFF switch to sharp tuning bottom slug
the ON position. Move the rf probe around near pin 1, V106, until the meter reading is at least 15 va. Secure the probe in its position and place
the selector switch in position 5. Adjust Tl for maximum meter reading, Unsolder the jumper.
2 DISCRIMINATOR SECONDARY -- With the rf probe placed as in step 1 adjust the top slug of Tl for exactly zero meter reading {selector switch 455 ke, Tl 4 Zero
in position 4}, sharp tuning top slug
3 455 KC, L ¥, COIL Lib6 -- Place the rf probe near the input to the 455 ke I-F filter. Couple the signal loosely so that an increase of signal 455 ke, L16 2 Maximum
strength will produce a linear increase in meter reading {switch in position | or 2). Secure the probe in position to keep the input at a constant sharp tuning
level. Adjust L1é for a maximum meter reading with the switch in position 2.
4 455 KC, I-F COIL Ll5 -- Couple the signal to the I-F filter so as to obtain a maximum reading of approximately 5 ua with the selector switch in 455 ke, L15 1 Maximum
position 1, Adjust L15 for a maximum reading. | broad tuning
5 455 KC, I-F COIL L14 -- Use the same conditions as in step 4. Adjust L14 for a maximum meter reading. Place the test set ON-OFF switch 455 ke, Ll4 1 Maximum
in the OFF position and remove the rf probe, | sharp tuning
6 12 MC, I-F COILS L13, L12 and L1l -~ Set up the Motorola T1034A Seriea (or equivalent) as described below the illustration. After adjusting 12 me, L13, Ll2 lor2 Maximum
the signal generator set the test set selector switch to position 1 or 2 and couple the generator output to the grid (pin 1) of V104. The signal sharp tuning and L11
must be coupled loosely so that an increase of signal strength produces a linear increase in meter reading (position 1 or 2). Adjust L13 fora
maximum meter 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 nearest the top of the coil {(as viewed from bottom of chassis) is the proper alignment peak. Adjust L12 and L1l for a maximum meter
reading (position 1 or 2).
7 12 MC. I-F COILS L10, LS and L8 --Follow the same procedure as in step 6 except couple the signal to the grid (pin 6) of V103 and adjust L10, 12 mc, L10, L9 lor2 Maximum
L9 and L8; no double peaks will be found. sharp tuning and L8
8 FIRST OSCILLATOR COIL L5 -- Uncouple the signal generator. Position the ceramic trimmer, C110, so that the screwdriver adjustment slot Receiver L5 6 Maximum
is parallel with the length of the receiver chassis. Adjust ceil L5 for a maximum meter reading with the selector switch in position 6, K crystal {Lz201)
2-frequency, set F1-F2 switch on control head to F1 position while adjusting L5, Then repeat in F2 position while adjusting trimmer C204 and frequency, :
coil L201. i sharp tuning
9 FREQUENCY CHECK -- Transmit the carrier frequency from the transmitter which this receiver is norrnally intended to receive. A zero Carrier Cl1i0, C204 4 Zero
meter reading indicates that the receiver is on frequency, Adjust trimmer C110 to obtain a zero meter reading. Check the final setting by frequency,
rotating C110 back and forth while observing the meter. The reading should go above and below the zero point as the trimmer is rotated. Set sharp tuning
C110 for exactly zero meter reading. On 2-frequency receivers, adjust C204 for the number 2 frequency.
10 MULTIPLIER COILS L7 AND Lb ~-- The signal generator must be set for the exact carrier frequency to be received. To do this follow the pro- Carrier L7 lor2 Maximum
cedure outlined below the illustration except select the carrier frequency instead of 12 mc and couple the signal to pin 6 of V103 instead of pin 7, frequency, L6
V105, With the generator output coupled loosely to pin 6, V103, adjust L7 and Lé for maximum meter reading (position 1 or 2). sharp tuning
11 RF COILS L4, L3 and L2 -- Keep the signal generator set for the carrier frequency as in step 10. Couple the signal locsely to the grid (pin 1) Carrier freq., L4, L3 lor2 Maximum)|
of V101, Adjust L4, L3 and L2 for maximum reading (pesition 1 or 2). sharp tuning and L2
12 ANTENNA COIL L1 -- Connect the signal generator output to the antenna receptacle on the receiver chassis. Use a 6 db, 50 ochm, attenuation Carrier freq., L1 lorz Maximum|
pad between the generator and the receiver input. Adjust Ll for maximum reading. sharp tuning
13 IGNITION NOISE ADJUSTMENT -- Install the receiver in the vehicle. Start the vehicle engine and allow it to run while making the adjustments. Carrier freq., L14 2 Reduce
Tyrn the receiver ON and allow it to warm up for five minutes. Radiate a carrier frequency signal from a transmitter, signal generator or slight adj. audible
test set (see test set instruction manual). The signal should be just strong enough to produce quieting (20 to 30 db). Turn VOLUME control on - noise
control head to normal usable level. Plug the test set metering cable into the METER receptacle on the receiver. Set the selector switch to
position 2 and note the meter reading. Adjust coil Lil4 very slightly to reduce audible ignition noise. DO NOT reduce the rmeter reading more
than one-half microampere,

144-174 MC ""T-Power'' Mobile
Receiver Alignment Procedure

Motorola No.
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SCHEMATIC

References
Schematic Diagram
H3ES62486-0

ripeeEnce

MOIoaGA

e orscaenon
CAPACITOR, fixed: unless other-
wase 3late

CIL | 21490602 ceramici tubular; 10 uuf 45%
500 vdcw
c1H | 21Re00072 ceramic: mbular; 6 uuf +.5 uaf;
500 vacw
czr | 2iRu4osz ceramic; tubular; 56 uuf 410%;
500 vdew
C2H 21R8TI27 cernmic; tubular; 36 uaf 25%;
500 vdow
C3L same as CI1L
€34 | 2IRI21918 ceramic: tubular: 6 uuf £, % unf;
500 vdcw
caL | 21K83E528 ramic; disc; 14 uuf #5t;
500 vicw
Cax 21R49060% ceramic; tbular; 12 uuf 25%;
500 vdew
csL same as CIL
[ same as C1H
cs 21KB40T1H ceramic; disc: 24 uuf +5%,
500 vitew
&5 21K84071) molded mlver mica; 51unf £5%;
500 vicw
c8L 21K816528 cerarnic; dige; 14 uuf #5%;
500 vdew
8l | 2iRversel fixed: ceramic: tubular; 6 uuf
£.5 uuf; 500 vdcw
CIL | 21R31482 ceramic; mbular; 20 uuf 25%;
500 vdcw
COH ZIR1192%6 ceramic; tubular; 16 aul £5%;
500 vdew
clov same as €2L
CLaH | 21R114153 ceramic; rabular; 47 wuf +18%;
500 viow
cul ZIR4T45T) ceramic; mbular; 50 wuf #5%;
500 vdew
cl2 2)R475262 cerarmie: tubular: 15 uuf =5%;
500 vdew
cLy 21R4TS261 ceramic: tubidar; 12 uul +5%;
500 vdcw
cla same 83 €13
cis sam= as G12
Cle | 21RB901Z4 ceramic: tubular: 10 uaf 25%;
500 vicw
c2 same as CZH
c24 sam. as C2H
czs same as C2H
czé 21K840048 molded silver mica: 240 uuf #5%;
500 vdow
cer 21KB40811 cevamic; dinc; 10 ouf 45%; 500
vicw
(1] 21KB40812 malded nilver mica: 200 wul £5%:
500 vicw
c2 same us C28
o 21B80113% ceramic; diae; . 0L uf +80-20%;
600 vdew
=1 215800801 ceramic: dibe; 1300 waf GMY
+100% max, ; 500 vdew
21KBAD3SS cer. i disci24 uuf £5%, 500 vdcw
21BBITT4S cer, i dinc; 620 uaf 210%:500 vdew
same as €132
came as €102
aame 23 C102
21KER1064 mld. phen. tub. : |5 uuf £5%;
SP) vdew
cror same as €106
Clos same a3 CIOI
clo% same as Ci02
ciie | 2omssrie var.:mr; Buuf min, toS0uul max ]
ciiL | 2ike3seaa cer.:disc:3. Fuals, 25 wifi
250 vdew o

aeemnence [ morosoua
STMBOL FART Ne DHAIERIoN;
mrieence | mororaa
CAPACITOR, fixed: cont'a il (GG sracurnion Tl Bl oescairrion
. fixed: cont'd,
iz | 2ikasrree Ceramic; diac; 2000 uuf &10%; CAPACITOR RESISTOR ASSEMBLY,
500 vdew EloL 21K842354 [ fubulur; comsistimg off
ci same as Cl12 Dual CAPACITOR,| priated L3 24B824109 1E: 12 me IF - 2,base sitmped
Shig sam= mg G112 cireutt, silver paint on 1095 includes 70ABLALIE
cus | zixs30zo0l molded phenolic; tubular; . 3 uuf ceramic form, each section CORE, adjustable tuning «nd
+5%; 500 vdcw 100 wuf; 300 vdew ciz
ciie aume a3 C31 One RESISTOR, fixed) carbon Lin 24B824110 F: 12 mc 1F - 3 base stamped
ez same as C30 47K 209 110 includes 7hARZ4 118
cug same as CILO6 CORE, adjustable tumng und
ci1e sam: as C106 CONNECTOR, receptacle: female; ci3
cl2o | 21483199 ceramic; diac; 3%00 uuf £10% 194 9CETI20 ingle cantach raand malded Ll 24K8I4TTY IF: 12 me U5 - 4, bise saiyijied
500 vdew mica filled phenolic base: for AAY; includes TosR24VLA
cue samrcas C120 1/8" diameter male pin CORE, adjustable tumng and
ciz same as C31 connectar Cla, B4
cus same 23 C108 0 9BBL8S4 11 contact; polasized; raund Liz 2¢KBLE1Y 1 Fil2 meif - 5 base stamxd
Cizs same as C106 molded black plastic base: 111, includes THABALIE
cL2s same as C3] chassis mounted: doex not CORE, adjustable tuning und
Ci2e same as CLOL include 424821428 RING, ‘cls
cL21 same as C30 connsclor retainer: ring muat Les 4K824112 IF: 12 me IF = 6; base stamped
cls same aa €30 be ordered separately 112, includes 70ARIALIB
Cr9 [ 21K475679 molded phenatic: tubular: c?:xz, adjusiable toaing and
0.82 uuf £16%; 500 vdgw €OIL, c
ciso same as C31 L1L 24K835515 RF: Ant¢nna; base atamped AD4 L4 24KB5404R IE: Ingd IF - |; base stamped
CLit same na CT includes TbAB24120 CORE, RCt, includes 4uKB31E1D
cin same aa G7 adjustable tuning and CIL, CORE, adjustable wmeg
ClLiz NOT USED czL coded GREEN dul and T3,
Clis | BAB92386 oil filled: tubular; .25 uf 420%: B ZaBEaqL02 RE: Antenna; base stainped 102; e As )
400 vdcw wngludes T6AB24120 CORE, same a8 LI4 except 2nd IF - 2
cis same as C30 adjustable tumng and CIH, and includes C24, R9
clis Eateas I CLH Lie 24KB4DBAZ IF; 2nd TF - 1; base stamped
clar Fpipl i LeL 2aK816518 RE: Plate; base stamped AD7; AR includes 46KE91110
Ci3s same aa €7 includes 764824120 CORE, CORE, adjustable tuning,
c13 2ame as €30 adjustable tumng and €3L, coded GREEN dot and C15,
Rl "0
cl40 aame as £30 .
S aame as 7 LK 24B821104 RE" Plate: base stamped 104; .
5 | Ee— il S \ncludes 164824120 CORE. Liol 24AB40728 RF: ehoke 4 microhenry, coded
600 vdew ' adjustable tuning and C3H, WHT-BLU dot
Cran cit R Lioz Z4BB4004Z RF: ¢hake, | mivrohenry, coded
tlai el A LiL 24K83651% RF: Caupling; base stamped ADE RED- BLK dat
Cixs il = includes 764824120 CORE, LIy | 24K840559 | RF: choke; 1.2 micrahentyt
cldt same as C31 adjustable tuning and C4L coded BLK-GRN dot
cLdar same as O7 LiH (24BB24106 RF: Coupling; base stamped |04, Lo 24nfaneld RF: choke: .52 uh
Crab SamiE asCIN includes T6AB21120 CORE,
Cl49 SimaasiCiol adjustable tuning and C4H CONMECTOR, plug: male,
i e Lan 24K836520 RF: Mixer Grid: base stamped el 28K849416 Single contact brown bakeht:
il e ADY: includes T6AB24120 waler insulator: cable
cisz | 21Kea7e0l molded silyer micas 1000 uuf Rl e matinted
. *5%; sgglvdcw L4H 24K824107 RF: Mixer Grid; base stamped RESISTOR, fixed; carbon, 1 I w;
Cisd | 21KB4004% riolded silver mica: phenslic 107 imcludas e AR2A 120 Austuniess stkezwizenisied
et oL CORE, adjustable wning and R1 66394 12K +10%
costed; 800 uuf #5%: 300 vicwd gon o PR ik i
E::: kit gf:l Ls 248840709 Fi st Oscillator; base stamped R3 6R6376 150K £5%
. i AR, includes 46KBB1276 R4 ERGDIL 100K £10%
£ A CORE, adpestasis twring, a5 NOT USED
2;23 meantiia coded ORANGE dot and Co, 28 NOT UsED
sa: E
c?
clso same as C30 spli R ERb410 31K £10%
= . LeL 248824105 | RF: st Multiplier; base stamped
Clel | 23KB90624 electrolytic: L\::;h;.‘: uf i e i i o s
+180- 3% i CORE, adjustable wning and R1D same as k8
ey Rl oRBAzE 68K #10%
cLez seme:ax €0 RIZ bRo413 2.2 megehm £10%
LeH BE389ET |  RF: lat Mulbplier; base stamped &
S8 T e “ AFT includee: 764818151 RIF sRa197 2ok £10%
Ghet SRy djustable tuning and
Cles | axeses o1l filled: tubulars .02 uf $20%, Cczz':' RARAEIEd i RIGI 6R6031 100K
400: v . R102 ERb446 4.7 megohm £10%
™ L7 24K836516 | RF: Injection. base stamped
i et Sc‘- ADS, meludus T6AR24120 L 622??? :gﬂl; o]
Eiot . CORE, adjusiable wumng and Rile b OK £10%
gred 0. cioL R10% oRE06S 2.2K «10%
Ches same as €30 S Sl e oy K06 6R400490 82K £5%
cit0 same aa C30 LtH 24K824103 | RF: Injection; base stamp ; i Mol Sy
c17r same c30 includes 76AR241i0 CORE et 4R2075 V2K +5%
30 adjustable tuning and COH, Rb048
an e e Tt | Reins bl
Le 24834778 | 1F: 12 mc IF - 1, basc staniped e b rios
AA2: includes TuAB2411E it S 4T
CORE, adjustable tuning and ﬁiu ::’“c .: 5133
ClLL R} "

| e
RESISTOR, {cont'd)
Rila same a& R3
Ri|5 4RE644 azK £10%
RLlb 5R5646 390K +10%
RU1T 6RG117 5.6K #10%
Rilg bR&326 100 ohm £10%
Ril® same as R103
R120 &R6270 220 ohm +10%
Rizl same as R115
R122 bR5585 8.2 megohm 10%; used only
in TA23TW and TA2378
Riz3 same as R103
Rizs same as R3
Rizs BRABB0S5 18K £5%; used in TAZITW
only
or 6R5553 100K #5%; used in TAZ37S only
Ri26 6RO414 270K +10%; 1/2 w; ins
RL27 6RED4E 1 megohm +10%
Ri28 6R400228 1.5 megohm 5%
Ri29 BR4DLOGE 56K £5%
R130 6R5631 120K £10%
Ri3L same as R12B
RI32 same as R103
RL31 same as R3
RI34 same as R127
Ri35 same as R127
Ri3h same as R103
R137 6RE47T 15K £10%
R13B same as R10%
Ri% 6R401006 56K £5%; used in TAZITW
only
or ER2061 180K £5%; used in TA237S only
RI40 same as R13%
R141 6RSTT3 B20K £5%
R142 18K845110 variable: carbon; 200K #20%;
4w
R143 same as R126
Rid4s 6R5772 4TK 5%
Rla5 came as R3
Ridb bRE04D 680 ohm +10%: used in
TA23TW onky
or 6R6270 220 ohm £10%; used in TAZITS
only
Rua7 same as R3
R148 SRE407 220K +10%
R149 same as R148
RI50 same as R127
RI51 same s R13
RIS 6R5796 560K £5%; used in TA2ITW
oaly
or 6RS387 1meg, #5%; used in TA2375 only
RI53 bRE49T 3.3 megohm #10%
RIS4 6R49011D 3.9 megohm £10%
RI5S 6RZ08% 1. 8K £10%
RiS6 6R6434 27K £10%
R157 same as R156
R156 Rzo97 6.8 megohm +10%
R158 ER400334 12 megohm *10%
R180 bRb4TS 680K £10%
Ris same as R10)
R162 same ac R104
Ri6) same as R128
Elod same a5 R120
R16S same a8 R3
Rles same as R1L
TRANSFORMER,
Tl 1v84z353 discriminator: base coded
BLUE dot; included two
164821495 CORE, adjust-
ble tuning; coded YELLOW
dot and C26, C27, C28, G29,
G30, G31, R11, RI2 and R13
Ti01 25K847479 AF: output: 5000 ohen 10 3.2

ohm at 55 ma de

sgrunnce | mororol S reinck | oiosois oescainion
IUBE, eleciron Fleres
vio! 1957170401 type GAKS
vioz 195T225A01 type 6BCS TUs10W PERMAKAY IF Filter: used in
Vi 195T212401 type bAB4 60 kit wiodels
vio 195T175A01 ype EBHE
Vios 195T 113402 type 1ZAT7
ke, RSTIATAOY 1ype 6CBE TUS405 PERMAKAY [F Filter; saad in
vaos same as Viop 30 ke raodels
Va8 same as V106
vam same as V104
Va0 195TL76A01 CRYSTAL
Vil 195TL11A03
Vit NOTE
Vily 198179401
Vi Crystals are past of the Radio Set
Vi 195TLOLAOL type bAGS model, When ordering » receiver
chassis only, crystals must be
srdered separately, Crystal type
LINE; RF transmissoo number and operating frequency
w1 I0BB49414 assembly: include must be specified when ordering
30B850951 CABLE, RF: crystal.
coaxial. RG-56A /U, 4"
length required CRYSTAL UNIT, guavia,
reference part PI Yiol | RMio-a Receiver Control: for 144-174
me carrier frequency:
includea L2 volt heater unit
Xviol | 9B834083 ¥102 | Type Go3 Receiver IF; 12.455 me
saddle mounting, tncludes
cemter chield and tube shield
base
xvioz same as XV10)
XViDy | oxsTi24 7 contact; mimstare; molded
mica hlled phenolic base.
saddle mounting; includes
center ahueld
V104 same as XV103
xvins | eBes1z4s 9 coniack: miniature: melded
mica filled phenolic base,
aadele mounting; sncludes
Center shielt and tube shield
bass
XVins same a3 XV10l
xvior | 9ma7I2) 7 contact; mimatire; molded
Black phenolic base, saddle
mounhing: includes center
shield
Xvioe same as XVIOT
XVI09 same as XV107
XVile same a3 XV107
KV111 same 21 XV 107
X112 same as XV107
XVLi3 same a3 XV107
SOCKET, tube: feral
XVi1a| 5BBL86E 9 conlact; minaiy
black pheno!
mounting: Wcluces
shield
XV118 same as XV107
xv1el | sxesI508 4 contact; sauaze molded
black bakelite base; chasais
mounted
XYioz| 9wse13e? 2 contact; reclangular; black

phenclic base, chassis

mounted
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TRANSISTORIZED POWER SUPPLY

POWER SUPPLY

1. INTRODUCTION

The TPN6000BA is a fully transistorized
power supply with a common emitter circuit. It
provides all the plate, screen and bias voltages
required by the mobile radio transmitter and re-
ceiver. The transistorized circuitry replaces
the vibrator circuits commonly used in mobile
radio applications,

a. Basic Principle

The transistor circuit of the power supply is
essentially a single-pole, double~throw switch,
operating back and forth continuously. This
switching action interrupts the flow of battery
current through the power supply transformer
primary. Interrupting the dc gives the effect of
ac and the transformer windings stepup the volt-
ages as required for the rectified outputs.

The input is connected to the transistor
emitters. The opposite ends of the transformer
are connected to the transistor collectors, which
alternately open and close the circuit to the dc
input. The current flows first through one tran-
ristor, then through the other, giving the effect

OTOROLA INC.

TRANSISTORS AND POWER SUPPLY
COMPONENTS
ON RADIOC SET FRONT PANEL

of an alternating current. This circuit effec-
tively duplicates the action of a vibrator and is
used to replace the vibrator circuit.

b. Advantages

The transistorized power supply has several
advantages over the conventional vibrator supply.
These are: lifespan of the transistor exceeds
that of the finest vibrator, eliminationof vibrator
hash and lower battery drain requirements.

In addition, the transistor circuit has a
built-in protection factor not found in vibrator

supplies. A short in the output does not damage
the transistors.

2. DESCRIPTION

The power supply is designed for a 12-volt
negative or positive ground electrical system.
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SCHEMATIC DIAGRAM PARTS LIST

Reference:
Schamatic Diagram
61E862487.0
T Mg escaon
CAPAGITOR, fixed: unless other -
wae osated
GIL | 21R490602 cermmic: tadulaz; 10 Uaf 45%;
CLK § 21R400072 ceramic; tabular: bl +.5 uuf:
¢zL | z1R1140s2 ceramic; tubular; 56 wf £10%:
500 vdew
| zimETIZY ceramic; tabolar: 36 unf 45%;
500 vdcw
esi same as GIL
i | zimizinie ceramic; tubular: § uuf +,5 nuf;
500 wew
G4l | 21KE)ES2E ceramic: diac; 14 unf 5%,
500 wiew
Caxt | 21R$90605 ceramic; tubulaz; 12 wuf +5%;
500 wdew
(234 same as CIL
Can same as CIH
ce 21KB4OTIG ceramic: diac: 24 uuf #5%:
500 vdew
= 21xs40711 molded ailver mica; 51uuf 45%;
500 véew
coz | zixsagses ceramic, dins 1 vaf 25%;
500 vdcw
CsH | 2IR791561 fixed: ceramic: whular: 6 vaf
%5 uaf; 500 vdcw
coL 21R31492 ceramic; tubular; 20 waf #5%;
500 wew
e | z1miiezes ceramic; wbular; 16 ouf £5%
vacw
cron same as C2L
Cii [ ZIR1L4153 ceramic; tubular; 47 waf 210%;
500 wicw
Cit | zIR4TASTI ceramie; wbwlar; 50 uul +5%;
00 vacw
clz | zrmarsier ceramic; whular; 13 auf +5%;
500 vdcw
SN 1 510 Sk WL i 5%
0 o
Cla same as C13
cis same s CI1Z
Cle | 21Ras0124 ceramic: bubolar; 10 waf £3%:
500 wdcw
c2u same as C2H
Cia same as CZH
a5 aame s CZH
€25 | 2iKmdonan molded allver mica; 240 anf £5%;|
500 vdcw
27 | zixsaven ceramie; disc: 10 uuf 45%; 500
€26 | Z1KB4OBIZ malded ailver mica; 200 uuf £5%:|
500 wicw
c2i same a3 €2
Cie 1 IBSOLLY weram.c; disc: (01 uf +80-20%;
500 vicw
et | 218800800 ceramic: duac: 1500 wul GMV
c.a. | zixasozes
cisz | z1ms3TTAs e
ein same as ClO2
cias same as CLOZ
cigs same us CL0Z
Cine | zixssines e, phen. tub.; - |Suuf 5%
500 va e
same a5 CI0b
cos same as Ci0L
cio9 same as Ci0Z
ctio | zopsaoTi9 wmra; B yuf mis, 10 50 unf max.
Giii | Z1KeyEZE4 cor.;dane:d Guufs 25 wuti

250 vocw

sereencr | morosona
oesca
LMoL PART Na o REFERENCE MOTGEOLA
it orstammon
MOTOROLA MBTORDLA SESCAIFTION
CAPACITOR, fixcd: cont'd. ART e FARY $a.
21KB37746 000 il &10%; RESISTOR, {m.l a)
500 wadcw RS ERE410 33K £10
cin samz an €112 — 24K83516 R® same as Rs
cLr same as G112 C204 RID same as RS
CUs [ kaszar molded phanolic: tubular; . Suel caos cuRz .u..,mm Eining and Rl ER&428 6.8K £L0%
% 560 vedcw e oIL, 1 Rlz £R6433 2.2 megnbm 210%
g sme s i oty | Ay e s 102 A D
8 i g::g s djustable tusing and COH, RI01 8R6031 100K
cie €z clor Ri02 R64cE 4.7 megohm 210%
3 La 24K834778 1¥: 12 mc IF - 1 base stamped Rigx ER553 100K +5%
cizo | zixairges : 3300 uur w10%: cam ARy tmcluden TEARAIIE Ri0d 6R61TT 470K £10%
o Eror | piksessy | CAZASIORBESISTOR ssstioLy) CORE, wdjmsmsie taring xne mics | ameoss Lo cioh
c[;) ubuliz; comaiating of cll, A3 Rigs BR400490 82K +5%
ci Z-! Bul} CAPACITOR; printed L9 24BB24109 IF; 12 mc IF - 2,base stamped Rig7 ER400066 220K 45%
B sume as G106 sircuit, silver paint on 109 includea ThAB24118 RigE 62075 12K 15%
cizs il ceramic form, each ection CORE, agjustable taning and Rios 6Ruga8 47K +10%
Hun gemaing-Fal 100 unf; 300 vds c1z RiLO BRE479 48K 5%
cu; same a3 ClOL ©One RESISTOR; fixed; carbon L0 24BB24110 IF: 12 mc 1¥F + X base stamped RiLL same as RI05
ciin a5 47K 420% 110; includes 764824118 Rilz same ax R104
ax o T — RiL3
cizs | zikarsers Molded phenolic: tubulax: CONNECTOR, receptacte: female; EoRE adbiablsnc e Rl ot
0.82 wuf +10%; 500 vdcw 1ot 9GB7120 SiCgle CORCY round molded LIl F4K8347T9 . xz e IF - & basw atamped RiLS SRE64d 82K 2109,
g]};ﬂ same as C31 l]H!t:dUL\ld phenslic b for AAY; includes TABZ4118 Rile SR5640 IF0K £10%
e famese £y (8 dtasateriinal uin CORE, adjusuble taning and RILT ERELIT 3 8K 10%
same as CT connector RILB 6R§IZE 100 oha £10%
ci3 NOT USED sz | gcssssa i1 contact; polarized; round L2 zaxBzalL1 baze stamped RIlS same 2z R10}
134 | sasp2oes oit filled; tubilar: |25 uf 420%; molded black plastic base; R Rizo Sk 320 ahem.nion
cw chassis ToLNLE: oes not R i
i g CORE, adfusiable tning and RizI same as R115
b ] mmesny Sess fa S TR RNy cis Rizz 6R5585 B2 megahm 310%; used only in
connector rataines; ring must L1a 24KB24112 IF; 12 me IF - 6 base stamped TA2ITW-R2 and TA2375-R2
cur be oxered separately e o doont s
b L con CORE, ndjustable taning and
ks - N— . - 0 R123 same as R103
o o e e ok L1s 24K854040 IF: 2nd IF - 1; base stamped Rizd same as R3
Bl i . BCH; ineludes 46KBI1110 R125 Ra48095 18K 45%; used in TA2)TW-R2
€142 | ziB4DI02Y - D2 uf +80-20%: adjustable tuning and GIL, CORE, adfusable tuning; only
c2L ‘ $ in -R2 onl;
o s | smenm ks assstarsng 1025 cotet GREEH earmasscly; or 6R5553 100K =5%; used In TAZ375-RZ only]
Clas includes 764824120 CORE, 115 T T Riz6 RG641a 270K #10%; 172 w; ins
cus aliable fexiag =l EIH, and incldes C24, RY Rizy 6R04S | megohm +10%
il Li6 24KB4DRAL IF: 2nd IF - 1) base stampad Rizs sRA0GZZE 15 megohm 25%
3 e  base stampa: 5
1t LaL 24KB36518 RF: Piate; base atamped ADT; ARS: mmcludes 16K891110 Rizy 6R401006 56K ~5%
cl48 includes 744824120 CORE, CORE, adjustable tumngi Biip Epain AS0K 410
c149 anme s CLOL adjustable tuning and CIL. coded GREEN dot wnd 25, R131 same as RIZ8
Ciso same as C30 Rl R10 &3z same as R103
c1s1 Cizo L2H 24B824104 RF: Plate; base stamped 104 i R133 same as R3
cis2 | 21K847601 lves micas 1000 vuf inelides 700024140 GORD i1 | 24Asenv28 RF: choke: 4 micsohansy; coded Rids ssme a3 RIZT
- i i cl 3 'y codes
#5%; 500 vicw 0 -;li“mhl! tuning and CIH, WHT-BLU dot R138 same as R1Z7
c1s3 same a3 CIL N Lip2 24B840042 RF: choke, 1 microhenry; coded R116 same as K103
cisq Z1KBA40D4Y molded silver mica; phenolic L3u 24K836519 RF: Coupling: base stamped ADY RED-BLK dot RI37 bR647T 15K 210%
coated; 800 uuf «5%; 300 vicw tacldgd JEABLELCD EORE, Lios 24KBADS59 RF: chohe; 1,2 microhenty: RI3B same as RI03
clss adjustabletuntng wed (CEL coded BLK-GAN dot RIT 6R401006 s6IC Asv- used in TAZ3TW-R2
Cisg L3H 24BR24106 RF: Codpling; base atamped 106; i SIS e s |
cis? includen T6AB24120 CORE, or 6R2061 L8tk ,51., used in TAZ375-R2 only
c1ss sijuetablerung pod G Lz2at same s L5 except ind Oacil- R0 same as R1¥
c1ss 1ar | zaxm3sszo BF: Mixer Grid; bae stamped ol e o R R 20K +5%
ciee ADY: tnciodes 76ABZ4120 G29z Rl4Z 18K845110 variable: carbon: 200K s21%;
Cieb | 23KE90624 slectralytic; bubulas; 5 n CORE, adjustable tuciog ond reo2 | 2aamscrzs KF: choke; 4 uh; coded Lrdw
+100-15%; 150 vdew Gk WHT - nLU dot | Ri43 same a2 R128
LaH 24K 824107 RE: Mixer Grid; base n;-; ped s i e P o)
E1£a €30 1073 sacluing TRARCHLL L204 | 24KB40559 RF: :hull.‘ b h; caded BLE- Rri3s same a1 K3
<163 2ame as G112 COREs.ndpstable taniny and GRN ot Ride BRED40 580 ohm £10%; used in
Cled same as G142 O5H TA23TW.RZ only
ci65{ sxssoms il filled; tubular; .02 uf 420%; L5 248840705 RE: Lst Oscillator; bass stamped CONNECTOR, plug: male;
AR7yinclides A §KEAIZ T PL 28K549416 single comtact brown bakelite r 686270 220 ohm +10%; used 4
CORE, atjusiable tuning R W e TAZIS-RE amly
cee same as €31 . wat el
187 coded ORANGE dot and G, maunted . Rla7 same a5 RE
Cre8 &1 R146 6R650T 220K £10%
Cite 6L 24B324105 RF: 1at Multiplies; base stamped RESISTOR, figed: carbon; 1/2 w, RI49 same se R148
i 108 includes 76AB24120 Unless otherwise stated il —
Ei91 CORE, adjustable tuning and R 6R6394 128 £10% e[ same 2z RI3
cime = Rz 6R559L 16K =10% Ri%2 RS9 560K £5%; used in TAZ3TW-RZ
s Lén 248838987 BF; Lat Maliglics; bast stamped| I 5R6398 150K 35% it
" APT; ingluds 838181 R4 &R603L 100K #10% . or 6R5567 Lmeg. 45%; used in TA2375-R2 onl;
fam CORE, adj it ‘taning and s NOT USED . GR640T 3.3 megabm £10%
cao2 C8H RE NOT USED R154 6R49DLID 3.9 micgohm £10%
7 NOT usED Hias 6R2083 LaK aion
- -

L e Bescairtion
RESISTOR, fined, carbom L/2
Inn: unless oiherwise stated
R1%6 ERE434 TT27K 210%
R187 mame ng RI56
RISH 6RZ097 5.8 megohm +10%
R15% 6RA00334 1% megehm 210%
R160 GRO475 SEOK £10%
R18l same as RIOI
Rléz same as R|04
R1&Y same as RI2§
Rled same as R120
RL®S same as RS
RLSS s3me a2 BRIl
RZ0J 6R 400066 220K £5%
Rzoz 6R207S 12K #5%
Rz03 NOT VSED
RZO4 NOT USED
R205 6R400450 52K +5%
TRANSFORMER,
Tl 1VBa23s3 ditcrimicater: base coded BLUE
dol inejude s two TeAB2 1495
ORE, ndjusisale tuning;
cotst Tatiom gotang Cz8,
€27, C28, €29 €30, C31,
R1L, R12, R13
TiOl 25KB4T479 AF: aulput, 5000 ohm to 3.2 chm
at 55 ma. dc
TUBE. slectron;
Viol 195THTDASL type EAK!
vige | 195Tz2sao1 type 6BC5
vim 195T212A01 type bAB4
Vigd LI5T175A01 type 6BHE
vies | 19sTi13aez type 12AT7
vios | 1957147403 type ECBE
vier sime as V166
Yioa same aa V108
Vip3 same as VIH
vilo | 195Ti7eA0L type 6EI6
vin 195T111A03 type GALS
viiz same as V104
vi 195T179A01 type G4
vilg same as V105
Vils L9ST101401 8AQ5
V2o sime as V102
LINE, RF transmissien:
wi 308849414 Sesembly! nctuded;
10BB501951 CABLE, RF:
coaxsal: RG-58A/U. 4
length required
reference part Pl
xviol 9EEIL083 k%
mick filled phenolic bage
addle mountmg; includes
center shicld and tube shicld
xvioz]
Xv10s| SKETIZ4
saddle mounting; ineludes
enter shield
X¥104 rame an X¥103
%Vios| 9Basiza) 5 concact: mimature; molded
mica filled pheaclic bane;
4nddle mountings ineTudes
center shield and tube shield
XV106 same an XVi0|
xvigr 9Rg7I22 7 gontagt; mimiature; malded

black phenolcc base: saddle
rounung; includes center
ahield

nerenence [ motaRsus SEERPTION

1ms0n ALt e

XV108

Xviog

X¥110

X¥ii1

XViiz

XV1i3 2ma ag XVIOT

XVilg | oBassss 9 comtact; minsature. malded
black phenolic base; saddie
mounting; lacludes canter
shiek

V1S abie 48 XV107

xv2oL same a8 X¥101

SOCKET, cryatal: fe

xyiol | rssTs0n T contach: dquare malde
winch. halatine base; :hilnl
mounied

X¥L02 | 9IKL1IGT 2 contact; rectangulac: black phen-
clic base; <hassls mounted

xvicl aame an XV101

FILTER
TUS4OW PERMAKAY IF Filter; used in
58 ke macel
TUSWS PERMAKAY IF Filter; used m
30 ke mode)
CRYSTAL
NOTE
Cryatals are pavt of the Radio Set
cdel. When ordering & raceiver
chassis only. crystals must be
ordered separately. Cryatal bype
‘s ber and operaling requeacy
muat ba specifisd when ordering
crystal.
CRYSTAL UNIT, guaris.

Yin RM10-A Recerver Control. far 144-174
me carrier (requency;
includes 12 voit heater unit

Y102 | Type GO3 Recuives IF: 12.455 mc

Y201 Tim




PERFORMANCE SPECIFICATIONS

INPUT REQUIRED

12 v dc negative or positive ground,

OUTPUT RATINGS Transmitter:
High B+ . ,
Low B+ 2 %
Osc. B+ . .
Bias P
Receiver:

B . . .

. . .400 v dc at 150 ma

+ + .275 v dc at 60 ma

.+ « +« .+ . .150 v dc at 18 ma
.. . -23 v dc¢

e « 4+« 4+ « « « 200 v dc at 75 ma

The power supply chassis mounts between
the transmitter and receiver of the radio set.
The dc input and control circuits are brought in
through a 19-pin male connector in the front
panel. The various rectified outputs are routed
to terminal boards on the wiring side of the chas-
sis for the transmitter and receiver connections.
An 18-lug terminal strip on one side is used for
the transmitter connections; a 15~lug strip on the
other side is for receiver connections.

Two alloy junction P-N-P transistors, de-
signed for high power audio frequency applica-
tions, are connected in an electronic switching
circyit which is basically a multivibrator. The
operating frequency 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 con-
ducts heat away from the transistors, permitting
them to operate safely at relatively high ambient
temperatures. The heat-dissipating capacity of
the heat-sink provides safe operation under the
most adverse temperature conditions normally
encountered in mobile radio operation.

CAUTION
The transistor feedback circuit in this
power supply is under a protective cover.
The cover prevents accidental shorting of
the enclosed components with consequent
damage to the transistors. Do not re-
move this cover unless necessary for
servicing components. Always replace
the cover before restoring operation.

3. OPERATION
a, Introduction

The function of the mobile radio power sup-
ply is to convert the low=-voltage dc input to the
various high-voltage dc outputs required for op-
eration of the transmitter and receiver. This is
accomplished in several steps, each of which is
treated separately in succeeding paragraphs.

First. Changingthe dc into ac -- Transistor
Circuit.

Second. Stepping up the voltage of the ac --
Power Transformer.

Third. Converting the high voltage ac to dc
-=- Rectifier-filter Networks.

b. Transistor Multivibrator Circuit

(1) Function,

The function of the transistoer multivi-
brator circuit is to change the pure dc¢ input into
pulsating dc, a form of ac, so that it can be
stepped-up in voltage by transformer action.
The operation is illustrated in the simplified
functional diagram, Figure 1. The diagram
shows a negative ground electrical system. For
a positive ground electrical system, reverse the
leads to the polarity reversing terminals.

{2) Operation

The ON-OFF switch at the control head
connects the 12 volt dc input to pin #19 of the
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power and control plug on the power supply.
When the switch is ON, one side of the dc input
positive potential is applied to the transistor
emitters and the receive feedback network, The
negative side is connected to the primary center
tap of the transformer and the starting resistor.

(a} Feedback Path

The path through the ''receive'
feedback network leads to the center tap of the
feedback winding of the transformer. The oppo-
site ends of this transformer winding are con-
nected to the two transistor base elements., The
starting resistor is connected hetween the center
tap and the dc 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.

{(b) Transformer Primary Path

The dec path through the center tap
of the maintransformer primary winding leads to

INDUCTIVE  FEEDBACK

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 and the tran-
sistor (emitter-to-collector) to the dc input. The
current in the transformer half-winding induces
voltages in the two feedback half-windings. Po-
larity is such that the more heavily conducting
transistor is quickly biased to full conduction;
the other transistor is quickly driven to cut-off.

(3) Oscillation 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 through the second transistor then
reaches core saturation, completing a cycle of
oscillation. The circuitry is designed for self-
sustaining, continuous oscillation as long as the



dc input is applied. First one transistor con-
ducts to core saturation, then the other. Thus,
the current alternates between the two primary
half-windings. The switching action is very rap-
id and the voltage induced in the feedback winding
of the transformer approximates atypical "square
wave'' pattern. The overall effect of the transis-
tor oscillator circuit is essentially that of a
single-pole, double-throw switch operating back-
and-forth continuously.

{4) Feedback Networks

Separate drive requirements are neces-
sary - one for receive conditions and one for
transmit conditions. These are provided by the
feedback networks. For receive conditions,. the
feedback paths are a series combination of the
receive feedback network and the transmit feed-
back networks. These networks provide the pro-
per bias. To increase the drive required for
transmit conditions, the receive feedback net-
work is bypassed through closed relay contacts,
thus utilizing only the transmit feedback networks.

c. Power Transformer

The main purpose of the power transformer
is to provide a high voltage ac output with a low-
voltage ac input. A special transformer is used
in this power supply to provide the feedback re-
quired for the transistor oscillator circuit in ad-
dition to the high voltage ac 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 63E856657.

(1} Receiver B+ Section

The receiver B+ rectifier-filter network
converts the high voltage ac induced in the trans-
former secondary to a smooth d¢ output required
for the receiver plate circuits. This section
consists of a full-wave silicon bridge rectifier
(CR5, CR6, CR7 and CR8) a "pi'" section filter
and a bleeder resistor.

The high voltage ac is connected to op-
posite corners of the bridge circuit. On one half-
cycle rectifier CR5 conducts toward the trans-

former and CR8 conducts in the direction of the
filter and load, which completes the circuit to
ground. On the other half-cycle CR7 conducts
toward the transformer and CR6 conducts cur-
rent 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 tothe
receiver continuocusly except when the transmit-
ter is turned on. Relay Kl 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 and
multiplier stages during the "transmit" period,

(2) Transmitter B+ Section

The transmitter B+ section provides
high and low B+ outputs to the transmitter when
the transmit-receive relay (K1) is energized,
Pressing the push-to-talk button operates this
relayandits contacts complete the circuit to the
rectifier, CR2 and CR4. The rectified output is
connected so that its B+ output is added to the
output of the multiplier B+ section, providing a
trangmitter B+ of approximately 400 volts. This
output is filtered and routed through closed con-
tacts of relay Kl to the transmitter PA B+ ter-
minal, TB3-10,

The full winding of the transformer sec-
ondary provides an intermediate B+ source for
the transmitter multiplier stages. The bridge
network consisting of CR5 to CR8 is used as the
rectifier in this circuit. The multiplier B+ out-
put is filtered and routed through terminals of
relay K1 to the transmitter terminal board., The
multiplier voltage is shorted out during receive
conditions through contacts of relay Kl. The
transmitter oscillator screen voltage is obtained
from the same source as the multiplier B+
through a dropping resistor network,

The HI-LO switch is in the transmitter
(PA screen) circuit. The HI position is the nor-
mal operating position. The LO position is used
for transmitter tuning purposes before the final
amplifier of the transmitter is fully aligned.

¢



(3) Transmitter Bias Section

The transmitter bias section includes a
low-voltage secondary of transformer, Tl, rec-
tifier CRY and a filter network. The =23 volts
bias output appears on TB3-13 for connection to
the transmitter PA grid circuit.

e. Relay Operation

The transmit-receive relay, Kl, is a 12 volt
de relay. One side of the relay coil is connected
to the 12 volt bus, 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. When the push-to-talk cir-
cuit is grounded, the relay becomes energized
and the relaycontacts are switched., The switch~
ing removesthe B+ voltage fromthe receiver and
supplies operating voltages to the transmitter
stages. Therefore, the receiver is muted and
the transmitter is turned on when the relay is
energized.

4. TRANSISTOR CHECKING

a. Meter Considerations

A standard ohmmeter can be used to test
P-N-P type power transistors for an open or

short circuit, When testing transistors, it is
important to establish the peolarity of the meter
leads. This can be done by using a d¢ voltmeter
or by reference to the schematic diagram of the
The actual numerical readings ob-
tained will vary with the type of meter used,
range setting, and the condition and temperature
of the transistor.

ohmmeter.

b. 'Test Procedures

(1) Completely disconnect the transistor
from the circuit.
INOTE
The most common failure in switching
circuits is a short (emitter-to-collec-
tor)., If the transistor does not show a
short, proceed with steps 2 through 4.

{2) Connect the positive lead of the ohmme-
ter to the transistor emitter. Connect the nega-
tive lead to the collector. Leave the base circuit
open. A normal transistor will indicate approxi-
mately one hundred ohms and may be as high as
several hundred ohms.

(3) Connect the base to the collector. The
meter indication should then drop.

(4) Connect the base to the emitter. The
meter reading should then be higher than that of
step 2.
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MOTOROLA

PART No. DESCRIPTION
FUSEHQLDER;
pREz0ZTq extractor post type; molded

black bakelite bayonet base;
single hole chassis mounted;
for 1-1/4" long x 1/4" dia
fuse; includes cap, lockwasher
and mounting nut

same as XF1i

NON-REFERENCED PARTS

1V859763

MOUNTING BOARD ASSEMBLY,
rectifier:
riveted; includes:
1V859764 TERMINAL BOARD
ASSEMBLY: riveted; includes
5 pairs of mounting clips
and solder lug terminals
1V859765 TERMINAL BOARD
ASSEMEBLY; riveted; includes
4 pairs of mounting clips and
solder lug terminals




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 in order to yield 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 cormmunications 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 entire 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

MOTOROLA INC.

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 over charging, 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
radic 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, ‘

COMMUNICATIONS DIVISION

Engineering Publications

11/3/59-RCS

450] W, Augusta Blvd.

Chicago 51, iilinvis

68P856479 -B




PARTS LIST for Power Supply Diagrarm 63E856657-E

Hmoe | et oEscarTioN
CAPACITOR, fixed:

Cl 23K859299 tantalum; 10 uf +75-15%; 25 vdew

€2 8KB61326 mylar; consists of:

cza 1 uf £20%; 900 vdcw:

coded "A"
CcZB -47 uf #20%; 900 vdew:
coded "B"

czc common connection; coded "C"

c2D 2 uf 220%; 400 vdcw; coded "DV

€3 23KB58677 electrolytic; tubular; 15 uf
+100-10%:; 10 vdcw

C4 same as C3

{5 23K837903 electrolytic; tubular; 10 uf
+50-10%; 450 vdcw

Cob NOT USED
+100-10%; 15 vdew

c? 23K850516 electrolytic; tubular; 25 uf
+100-10%; 50 vdew

cs8 23KB40707 electrolytic; tubular; 125 uf
+100-10%: 18 vdew

c9 23K850516 elactralytic; tubular; 25 uf
+100-10%; £0 vdew

Clo 23K824135 electrolytic; tubular; 5 uf +50-10%;
250 vdew

C11 21B801139 ceramic; disc; . 01 uf +80-20%;
600 vdcw

c12 8KB61614 mylar; tub, . 47 uf+10%; 100 vdcw

CRYSTAL UNIT, rectifyigg:_siliccm
junction; cartridge:

CR1 NOT USED

CR2 48K859708 type 1N1222

CR3 NOT USED

CR4 same as CR2

CR5 same as CRZ

CRé same as CRZ

CR7 same as CR2

CR8 same as CR2

CR9 48K859726 type IN1219

FUSE, cartridge: one time;

Fl 65K804906 slow blow type; glass; 15 amp; 32
volt; 1-1/4" long x 1/4" dia

E2 65K475248 slow blow type; glass; & amp; 32
volt; 1-1/4" long x 1 /4" dia

CONNECTOR, receptacle:

npl 28C802820 male; 19 contact; polarized;
rectangular molded black
phenclic insulator; chassis
mounted :

RELAY, armature;

K1 80D863333 dual stack; contact arrangement;
lst stack, 1 form "B", 2
form "C", 2nd stack, 4 form
"A'"; coil resistance 100 ohms;
does not include 15KB848892
COVER, relay, nor 7AB11735
BRACKET, relay cover
mounting; cover and bracket
must be ordered separately

REACTOR:
L1 25B837416 filter; 2.1 henries at 100 ma dc

e | e |
COMy AFy FUSEHOLDER;
3 i ZEPEHOLDER:
L2 25B861375 choke; 50 microhenry XF1 9B820279 extractor post type; molded
TRANSISTOR: b.th bakelite ba).'onet base;
Qi 48A124376 | — P-N-P single hole chassis mom}ted;
Q2 same as QL for 1-1/4" long x 1/4" dia
fuse; includes cap, lockwasher
RESISTOR, fixed: carbon; £10%; S sa;‘:”a“‘;‘;‘f“‘g nut
1 w; ins.; unless otherwise stated .
RL 6R118205 10 ohm +20%
R2 NOT USED
R3 NOT USED
R4 NOT USED NON-REFERENCED PARTS
R5 NOT USED
Ré NOT USED
R7 NOT USED
R8 NOT USED |1ves9763 MOUNTING BOARD ASSEMBLY,
RY NOT USED rectifier:
RI10O bR488035 47 ohm; 2 w riveted; includes;
R11 6R6459 470K 1¥859764 TERMINAL BOARD
R12 17C863951 wire-wound; 5 ohm: 5 w ASSEMBLY: riveted; includes
R13 same as RI2 5 pairs of mounting clips
Rl4 6R5620 L. 8K ohm and solder lug terminals
R15 6R5574 220K 1V859765 TERMINAL BOARD
R16 6R118239 68 ohm; 2 w ASSEMBLY: riveted: includes
R17 bR6415 100 ohm 4 pairs of mounting clips and
R18 bRE4TT 15K; 1 /2 w solder lug terminals
R19 6R5766 12K; 2 w
R29 6R5732 15K; 2 w
R21 6R488016 33 ohm; 2 w
R22 6R6409 2.2K
R23 same as R20
R24 6R2079 68K; Z w
R25 6R488053 220 ohm; 2 w
SWITCH, toggle:
51 40A482097 | ~ spst
TRANSFORMER, power:
Tl 25D865192 transistor controlled; consists
of the following windings:
primary #1; YEL, RED leads
with BLK center tap; total
resistance , 045 ohms
primary #2; WHT-RED,
WHT-YEL leads with WHT -
BLK center tap; total
resistance , 085 ohms
secondary #1; BLU-YEL,
BLU-YEL leads; reaistance
14. 5 ohms
secondary #2; RED-BLK,
RED-YEL leads with RED-
GRN tap; total resistance
10. 3 ohms i
secondary #3; GRN-BLK,
GRN-BLK leads; resistance
1. 81 ohms
BOARD, terminal:
TB1 31AB58723 2 screw terminals
TB2 31B802699 14 solder lug terminals; board i
coded 1 to 15
TB3 31B851408 17 solder lug terminals; board

coded B, A, and 1 to 16




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, Hawever. 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

MOTOROLA INC.
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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 samerules apply to other sources
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 indpection 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
temnperature ‘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.

c, 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 "netting'" means that all receivers and
transmitters in a given systemare aligned on the
same frequency or frequencies. With rmodern
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
cornmunications 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 rnust be clean and tight at all times to
prevent power losses due to excessive voltage
drops aeross loose connections,

d. Check the fuses., Fuses must {it 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
silicone grease between the mica washer and the
heat sink, Replace the mica insulator if it is
damaged.

m. Check the filament
voltages.
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SUPPRESSION OF IGNITION

NOISE IN MOBILE EQUIPMENT

. 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 in weak signal
areas, it becomes necessary to do a very good
job of noise suppression. If theunitsare oper-
ating in areas with high ambient noise, it willnot
be necessary to do as good a job of vehiclenoise
suppression. It would obviously be uneconomical
to spend time and money on noise suppression if
the local ambient noise in the area is going tobe
higher than the vehicle interference levels, One
of the first considerations is to determine that the
noise is caused by the vehicle in which the re-
ceiver is located.

The Model TEN60 18A Noise Suppression Kit
is availablefor all vehicles equipped with two-way
radio. Refer to diagram 69C854657 at the end of
this section for 2 typical noise suppression in-
stallation.

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.

Ignition noise is characterized by regular
“popping or snapping” heard at the speaker and
will vary withthe speed of the engine. This noise
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may be generatedin the ignition coil, distributor,
or the spark pligs and radiated from any lead
connecting these components. A whining noise is
probably generator interference. A harsh rasp-
ing noise is generated by gauges, particularly
the pulsing type temperature gauge. Erratic
“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 ar¢s 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 SCURCE

Power for the radic equipment should always
be obtained directly from the batiery rather than
some other junction. Feedback and intercoupling
can result between interfering currents of the
vehicle electrical system 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 piugs
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, accommeodate 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
soider 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 ignition 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
from other 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 voli-
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 .1 mifd 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 connections in the distributor cap
towers to prevent arcs taking place in the
secondary circuit.

¢. Install a 10,000 ohm
distributor center tower,
lead is not used,

suppressor in the
if a suppressor

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, alternately 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
instructions for balancing and dres-
In some

have
sing down dirty commutators.
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 mfd 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 %o run the shields up very close to the
actual connection terminals 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 #12 enameled wire, with each side by-
passed to ground, through a .1 or .01 mid.
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 thatall 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. Look{or arcing of voltage reg-
ulator contacts. This noise may be reduced by
installing a 3. 3ohm 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 often very 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 temperaturg gauge lead at the motor
block with a.25-.5 mfd by-pass capacitor. How=
ever, several later models donot have the pulsing
type gauge-senders. Many are merely “on” =
“off " contacts associated with a red warning light
for the abnormal condition.

14. OIL SENDER

Oil sender noise is characterized by a low=-
pitch elicking 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 impro(rement.
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 hoced 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 noise 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
trangmitter 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 vehicle 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. 1f 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 ke,
Align the discriminator as described in the
receiver alignment procedures.

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:

1. 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. Install 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 will 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 in noise reduction is
made.

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 counteract noise in all cases; too manyvari-
ables exist. With an understanding of some of
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.

Other suggestions for noise suppression
aids are as follows:
DESCRIPTION PART NO,
Hood Wiper Eit. s v s 45 e v wn o 1V81618
Incl.: 4 Hood Wipers. ..... 39A4205
4 Tapping Screws
(853/8)y v wwwwwnms  3IST5LE
Wheel Static Collector
Assembly. v o v v v e v n e 1K534254
Incl,: 2 Wheel Static
= Collectors .. ... .. 1K534255
2 Wheel Static
Collector Springs. . . 418534253
2 Wheel Statie
Collector Contacts. , '39A534252

NOISE IDENTIFICATION AND SUPPRESSION CHART

Characteristics of Source of How to Check Source e ¢ Simess Niise
Noise at Speaker Noise of Noise w PP
Identified as popping | Ignition Noise varies in frequen~ [l. Check to be sure:

sound

nition

cy withengine speed and
will disappear when ig-
is switched off.

{1) Distributor breaker points
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 Source of How to Check Source
Noise at Speaker Noise of Noise How to Suppress Noise
Z, 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 a high | Generator Noise varies with engine I. Install a.25 =.5 mid. coaxial
pitched whine speed and will persist if capacitor at the generator in
ignition is switched off series with the armature lead.
while engine is running
at a moderate speed. 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 | Voltage Look for arcing of volt~ | Install .25 - .5 mifd. coaxial ca=
sound Regulator age regulator contacts. | pacitors at the battery (BAT.)
terminal in series with the bat-
tery lead and at the gemerator
(ARM) terminal in series with
the armature lead.
Identified as a hissing | Gauges Noise may be detected |Install.25 -,5 mifd. by-pass ca~
or crackling sound by jarring the individual |pacitors where needed.
gauges whilethe ignition
is on.
Identified as a low= |Oil Sender Noise rate varies with {Install.25 -.5 mfd. by-pass ca=-
pitech clicking sound oil pressure and stabi- |pacitor from gauge lead terminal
lizes at point of maxi- |on Oil Sender to chassis ground.
mum oil pressure.
Identified as an irreg- |Wheel Static | Noise disappears when |[Installsuitable groundingbrushes
ular popping sound brakes are lightly ap- |or springs such as front wheel
plied. static eliminators,
Identified as a more |Tire Static Noise becomes much [Use anti-static powder in tire
regular or sharper worse at 30-50 m, p.h. [tubes,
popping sound
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NOTES:

1
2.

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

EITHER A SUPPRESSOR CABLE OR A RESISTCR SUPPRESSOR IN THE DISTRIBUTOR ROTOR LEAD CR BOTH MAY BE USED
ACCORDING TO THE REQUIREMENTS OR THE LIMITATIONS OF THE INOIVIDUAL INSTALLATION. SEE PARAGRAPH 5 OF
THIS SECTION FOQR FURTHER DETAILS.

EITHER RESISTOR SUPPRESSORS 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 ‘%EgF COAXIAL CAPACITORS SHOULD BE MOUNTED AS CLGSE TO THE GENERATOR AND THE REGULATOR AS
POSS .

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

IGNITION
SWITCH IGNITION
1 coll. 2 3
— BATTERY _ 4
_-[_-_ BREAKER
— POINTS j : [
TYPICAL NO/SE 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.
GENERATCR FLD. SYM DESCRIPTION PART NO.
5 — 1_|XCOAXIAL CAPAGITOR, OUF 86839908
J 2 [xSUPPRESSOR CABLE 30A502396
3 | RESISTIVE WIRE SEE _AUTO PARTS DEALER
- 5 4 | RESISTOR SPARK PLUG AUTO-LIGHT OR CHAMPION
BATTE?Q‘F 5 [%COAXIAL CAPACITOR, 0.5 UF 8K8355039
%¥GENERATOR FIELD SUPPRESSOR
8 6 | ASSEMBLY (3.30 RESISTOR 8 1V807004A89
YT > .002UF CAPACITOR )
3.3 ~002 T0 Gg’éERD‘TOR - % THE TENGOIBA NOISE SUPPRESSION KIT CONSISTS OF THE ITEMS
3 MARKED WITH AN ASTERISK.
| COMMON -GROUND
rF X F Y A







