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AVAILABLE BACKGROUND REFERENCE PUBLICATIONS 

Three reference publications are available to provide background information needed 

to service some of the newer Motorola products more effectively. The information 

in these publications is not duplicated in our instruction manuals. To obtain your 

free copy, check the ones you want and return this self—mailer to us. (NOTE: One 

copy of each publication has already been distributed to Motorola Service Shops 

(MSS's) and field technical representatives (FT Rs). 

* 

Check item desired: 

E Basic Logic Circuit Guide 

Describes the basic logic circuits used in 

Motorola Communications digital equip— 

ment and the logic notational scheme 

used in our instruction manuals. 

(L] “Digital Private—Line” Binary—Coded Squelch 
Contains fundamentals of “Digital Private— 

Line” system operation, circuit operation 

and servicing techniques. 

@ Safe Handling of CMOS Integrated Circuit 

Devices 

Describes special handling techniques needed 

to prevent irrepairable damage from static 

charges encountered with normal handling of 

CMOS devices. 
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SPECIFICATIONS 

GENERAL 

U43BBA Series 
RECEIVE 13.8 Vi ас 13.8 У de 

(STANDBY) 450 mA 450 mA 

TRANSMIT ИО de 18:67 Мае 

ШАРЫНАН 11 Amperes 14 Amperes | 

*Drain figures for negative ground only, add .080 amp for positive ground operation. 

A single scale, 0-50 microampere meter with ` 

METERING 20, 000 ohms equivalent series resistance or Motorola 

essential to tuningand checking. 

DIMENSIONS 4! high x 10-3/4" wide x 16-1/2'' Лопе 

FREQUENCY RANGE 136-174 MHz 

portable test set can be used to measure all circuits 

WEIGHT Approximately 7215) lbs (shipping weight including 

accessories: approximately 50 lbs). 

TRANSMITTER 

Е: 
OUTPUT IMPEDANCE 
PURIOUS & 136-150.8 MHz 85 dB 

150. 8-174 MHz 85 dB 

A temperature compensated quartz crystal maintains 

oscillator frequency within +. 0005% of reference 

frequency from -30°C to +60°C ambient (+25°C 

reference) and +. 0005% with a 20% primary voltage 

deviation. 

AUDIO RESPONSE +1, -3 dB of 6 dB/octave pre-emphasis characteristic 

HARMONIC EMISSIONS 

(PER EIA SPEC 

IRS-152A, par. 4 

FREQUENCY STABILITY 

from 300 to 3000 Hz 

AUDIO DISTORTION less than 3% at 1000 Hz for +3.0 kHz deviation 

RECEIVER 

HANNEL SPACING 30 kHz 

На ВИ МИ УС -ЕТА SINAD -90 dB at +30 kHz 

EIA SINAD INTER- 

MODULATION 

TLD8430A SERIES 
-80 

TLD8370A SERIES TS 
RF DECK (OPTION) | ̀ 

TLD1770A SERIES 

RFDECK(OPTION) | 80 dB 

TLD8430A SERIES Less than 0. 50 microvolt for 20 dB quieting. Less than 

RF DECK (STD ) 0. 35 microvolt for EIA SINAD. 

Fee аа пещ, TLDI770A SERIES 0.50 t 6 

а р RF DECK (OPTION) | 0.35 microvolt for EIA SINAD. 
impedance) (136. -174 MHz 

only) 

TLD8370A SERIES Less than 0.35 microvolt for 20 dB quieting. Less than 

ВЕ DECK (OPTION) | 0.25 microvolt for EIA SINAD: 

11 



SPECIFICATIONS (Cont'd) 

RECEIVER (CONT'D) 

A quartz crystal maintains oscillator frequency within 

+. 001% ог +. 0005% (option) of reference frequency 

from -30°C to +60°C ambient (+25°C reference) and 

+. 001% ог +. 0005% (option) with а 20% primary voltage 

deviation. 

к төө еліте т more than 90 dB 

TLD8370A SERIES 

RF DECK (OPTION) | ™O0re than 90 ав 
TLD1770A SERIES 
RF DECK (OPTION) 
(136 - 174 MHz 

FREQUENCY STABILITY 

SPURIOUS AND 

IMAGE REJECTION 

more than 100 dB 

only) 

Carrier squelch; noise compensated type, adjustable 

sensitivity, threshold sensitivity of 0.18 microvolt. 

"Private-Line'' tone-coded squelch; also includes а 

tone-operated squelch circuit, adjustable sensitivity, 
ISQUELCH 

threshold sensitivity of 0. 18 microvolt. 

5 watts to a 3. 2 ohm load measured at the receiver 

wee OUTPUT output at less than 5% distortion. 

рез +2, -8 dB/octave de-emphasis characteristic from 
UDIO RESPONSE 300 to 3000 Hz 

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

FCC LICENSE DESIGNATIONS 

Multiple Frequenc 
30 Watt СС3114 4-4 Sey ir тұратыны 
45 Watt CC3110 CC3110-4 

D.O.C. LICENSE DESIGNATION: TYPE D BHA 
Approval No. 109264227 

FCC RECEIVER DESIGNA TIONS 

TLD8430A Series RCO0004 ВС0006 

B oM l| >°” | 
TLD1770A Series RCO0024 RC0026 

ED M =“. 
TLD8370A Series RCO0023 RC0025 

Dp M |. — — 
SAFETY INFORMATION 

The United States Department of Labor, through the provisions of the 

Occupational Safety and Health Act of 1970 (OSHA), has established an 

electromagnetic radiation safety standard which applies to any two-way 

mobile radio equipment. Normal use of this radio will result in ex- 

posures far below the OSHA limit. There are no reported incidents of 

physical damage resulting from the use of this type radio. However, the 

following precautions are recommended: 

DO NOT operate the transmitter when someone outside the vehicle is 

within two feet of the mobile antenna. 

DO NOT operate the transmitter near unshielded electrical blasting caps 

or in an explosive atmosphere. 

EPS-18196-B 
ці 



FOREWORD 

1. SCOPE OF MANUAL 

This manual is intended for use by experienced 

technicians familiar with similar types of equip- 

ment. It contains all service information required 

for the equipment described and is current as of 

the printing date. Changes which occur after the 

printing date are incorporated by Instruction 

Manual Revisions (SMR). TheseSMR's are added 

to the manuals as the engineering changes are in- 

corporated into the equipment. 

2. MODEL AND KIT IDENTIFICATION 

Motorola equipments are specifically identified 

by an overall model number on the nameplate. In 

most cases, assemblies and kits which make up 

the equipment also have kit model numbers stamped 

on them. When а production ог engineering change 

is incorporated, revision suffix numerals are 

added to the affected kit model number. For ex- 

ample, а TLN4448A becomes а TLN4448A-1 with 

the first revision, TLN4448A-2 with the second 

revision, etc. 

As diagrams are updated, information about 

the change is incorporated intoa revision column. 

This revision column appears in the manual next 

to the parts list or, in some cases, on the dia- 

gram. It lists the reference number, part number, 

and description of the parts removed or replaced 

when the suffix number changed. With this infor- 

mation, the technician can find the information for 

the current version, and any previous version, of 

the equipment covered by the manual. 

3. SERVICE 

Motorola's National Service Organization 

offers one of the finest nation-wide installation 

and maintenance programs available to commun- 

ication equipment users. This organization in- 

cludes approximately 800 authorized Motorola 

Service Stations (MSS) located throughout the 

United States, each manned by one or more 

trained, FCC licensed technicians. 

These MSS's are independently ownedand op- 

erated and were selected by Motorola to service 

its customers. Motorola maintenance is avail- 

able on either a time and material basis or ona 

periodic fixed-fee type arrangement. 

iv 

The administrative staff of this organization 

consists of national, area and district service 

managers and district service representatives, 

all of whom are Motorola employees withthe ob- 

jective to improve the service to our customers. 

Should you wish to purchasea service contract 

for your Motorola equipment, contact your Motorola 

Service Representative, or write to: 

National Service Manager 

Motorola Communications Division 

1301 E. Algonquin Road 

Schaumburg, Illinois 60196 

4. REPLACEMENT PARTS ORDERING 

Motorola maintains a number of parts offices 

strategically-located throughout the United States. 

These facilities are staffedto process parts orders, 

identify part numbers, and otherwise assist in the 

maintenance and repair of Motorola Communications, 

Division products. 

Orders for all parts rc crystals, channel 

elements, and '"Vibrasender'"and''Vibrasponder' 

resonant reeds should be sent to the nearest area 

parts center. Orders for instruction manuals 

should also be sent to the area parts center. 

When ordering replacement parts or equipment 

information, the complete identification number 

should be included. This applies to all components, 

kits, and chassis. If the component part number 

is not known, the order should include the number 

of the chassis or kit of which it is a part, and 

sufficient description of the desired component to 

identify it. 

Orders for crystals, channel elements, active 

filters, code plugs, and reeds should be sent di- 

rectly to the factory address listed on the following 

page. Crystal and channel element orders should 

specify the crystal-or channel element type number, 

crystal and carrier frequency, and Ше chassis 

model number in which the part is used. 

Orders for active filters, code plugs, ''Vibra- 

sender" and ''Vibrasponder" resonant reeds should 

specify type number and frequency, and should 

identify the owner/operator of the communications 

system in which these items are to be used. 

68P81025E81- Е 



АООВЕ55Е5 

GENERAL OFFICES 

MOTOROLA, INC. 

Communications Division Parts Dept. 

1313 Е. Algonquin Rd., 

Schaumburg, Illinois 60172 

Phone: 312-397-1000 

Executive Offices: 1301 Е. Algonquin Rd. , 

Schaumburg, Illinois 60172 

U.S. ORDERS 

WESTERN AREA PARTS 

1170 Chess Drive, Foster City, 

San Mateo, California 94404 

Phone: 415-349-3111 

TWX: 910-375-3877 

MIDWEST AREA PARTS 

10 W. North Ave., 

Lombard, Ill. 60148 

Phone: 312-620-3000 

TWX: 910-693-1592 

MID—ATLANTIC AREA PARTS 

6701 Elkridge Landing Road, 

Linthicum, Maryland 21090 

Phone: 301-796-8600 

EAST CENTRAL AREA PARTS 

12995 Snow Road, 

Parma, Ohio 44130 

Phone: 216-267-2210 

TWX: 810-421-8845 

EASTERN AREA PARTS 

85 Harristown Road, 

Glen Rock, New Jersey 07452 

Phone: 201-447-4000 

TWX: 710-988-5602 

PACIFIC SOUTHWESTERN AREA PARTS 

2333 Utah Avenue, 

El Segundo, California 90245 

Phone: 213-644-1101 

TWX: 910-348-6278 

SOUTHWESTERN AREA PARTS 

3320 Belt Line Road, 

Dallas, Texas 75234 

Phone: 214-241-2151 

TWX: 910-860-5505 

SOUTHEASTERN AREA PARTS 

5096 Panola 

Industrial Blvd. 

Decatur, Georgia 30032 

Phone: 504-981-9800 

TWX: 810-751-8300 

CANADIAN ORDERS 

CANADIAN MOTOROLA ELECTRONICS 

COMPANY 

Parts Department 

3125 Steeles Avenue, 

East Willowdale, Ontario 

Phone: 516-499-1441 

TWX: 610-492-2713 

Telex: 02-29944LD 

ALL COUNTERIES EXCEPT U.S. AND 

CANADA 

MOTOROLA, INC. OR MOTOROLA 

AMERICAS, INC. 

International Parts 

1313 E. Algonquin Road 

Schaumburg, Illinois 60172 U.S.A. 

Phone: 312-397-1000 

TWX: 910-693-1592 or 1599 

Telex: 722443 or 722424 

Cable: MOTOL 

FACTORY ADDRESS FOR CRYSTAL, CHANNEL 

ELEMENT, ACTIVE FILTER, CODE PLUGS AND 

RESONANT REED ORDERS 

AIR MAIL ORDERS 

Motorola, Inc. 

Component Products Sales & Service 

P.O. Box 66191 

O'Hare International Airport 

Chicago, Ill. 60666 

REGULAR MAIL ORDERS 

AND CORRESPONDENCE 

Motorola, Inc. 

Component Products Sales & Service 

2553 Edgington Street 

Franklin Park, Illinois 60131 

68Р81025Е81-Е 
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MOTOROLA 
RF POWER 

MODEL CHART 

FOR 

136-174 MHz "MOCOMe70'" BASIC RADIO SET 

30 W AND 45 W RF POWER 

(LATER VERSIONS) 

DESCRIPTION 1-FREQUENCY 2-FREQUENCY 4-FREQUENCY 2-FREQUENCY 4-FREQUENCY 

ONE ITEM SUPPLIED 

ONE ITEM SUPPLIED DEPENDENT UPON FREQUENC Y RANGE 

NUMBER INDICATES QUANTITY SUPPLIED 

ONE ITEM SUPPLIED FOR FIVE OR LESS RADIO SETS 

"PRIVATE-LINE'" TONE-CODED SQUELCH MODELS 

1-FREQUENCY 2-FREQUENCY 2-ЕКЕОСЕМСҮ 1-FREQUENCY 2-FREQUENCY 4-FREQUENCY 

"DIGITAL PRIVATE-LINE" CODED SQUELCH MODELS 

2-FREQUENCY 4-FREQUENCY 1-FREQUENCY 2-FREQUENCY Ë = 

с << | 

MODEL NUMBER BBA-3900BA 
43BBA-3900BA 

U33BBA-1000BA U33BBA-1300BA U33BBA-1900BA U43BBA-1900BA U33BBA-6300AA U33BBA-6900AA U43BBA-6000AA 

aa 

DESCRIPTION 

UNIFIED CHASSIS (136-150.8 MHz) 1-FREQ. 

D1392BB UNIFIED CHASSIS (150, 8-162 MHz) 1-FREQ 
UNIFIED CHASSIS (162-174 MHz) 1-FREQ, 

TUD1401BK UNIFIED CHASSIS (136-150. 8 MHz) MULTI-FREQ. 
TUD1402BK UNIFIED CHASSIS (150. 8-162 MHz) MULTI-FREQ. 
TUD1403BK UNIFIED CHASSIS (162-174 MHz) MULTI-FREQ. 
давр UNIFIED CHASSIS (136-150. 8 MHz) 1- FREQ. 

HASSIS (150. 8-162 MHz) 1- FREQ. 
TUD1435BB UNIFIED CHASSIS (162-174 MHz) 1-ЕВЕО. 

214 ВК А 

TUD1442BK ща CHASSIS (150. 8- 162 MHz) MULTI-FREO. 
D1443BK UNIFIED CHASSIS (162-174 MHz) MULTI-FREQ. 

K1017A RESONATOR, TRANSMITTER 
K1057A RESONATOR, RECEIV ER 
THN6113A 
TLN5817A 
TRN6005A “CODE PLUG 
TLN4448A '"PRIVATE-LINE'" ENCODER-DECODER BOARD 
KLN6210A '"VIBRASENDER' RESONANT REED (FORMERLY TLN6824A) 

N8381A !VIBRASPONDER' RESONANT REED 
TLN4345A TUNING TOOL KIT 

IN a Г] Е [| A Е 
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М 
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TRANSMITTER RF POWER 

MODEL CHART 

FOR 

BASIC RADIO SET 

(EARLIER VERSIONS) 

CODE: 

= ONE ITEM SUPPLIED. 

И = ONE ITEM SUPPLIED DEPENDENT UPON FREQUENCY. 
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= NUMBER INDICATES QUANTITY SUPPLIED. 

DESCRIPTION NOTE 

UNITS MANUFACTURED BY CANADIAN MOTOROLA ELECTRONICS 

LIMITED ARE IDENTIFIED WITH AN "М" OR "С" PREFIX TO THE 

NOMENCLATURE. 
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= ONE ITEM SUPPLIED 
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*5ЕЕ BASIC RADIO SET MODEL CHART FOR RADIO SET COMPLEMENT 

1. EQUIVALENT MODEL TRUNK-MOUNT CONTROL HEADS WITHOUT DIMMER ARE AVAILABLE ОМ 

SPECIAL REQUEST. 

2. THE FOLLOWING OPTIONS ARE AVAILABLE ON SPECIAL REQUEST. 

LESS TLN6246A ''PRIVATE-LINE" HANG-UP КІТ. 

LESS TAB1000B OR TAB1010B SERIES ANTENNA. 

LESS TMN6013A MICROPHONE. 

WITH TLN1097A TIME-OUT TIMER AND TLN4323A MOUNTING КІТ. 

WITH TLN8482A GROUND REVERSING KIT. THE KIT CAN BE USED FOR 

EITHER POSITIVE OR NEGATIVE GROUND INSTALLATIONS (IN PLACE OF THE TLN8427A 

NEGATIVE GROUND KIT). 

RADIO SET WITH TLN8845A NOISE REDUCTION KIT. 

RADIO SET WITH -70 dB ІМ AND 0. 35 uV SENSITIVITY ВЕ DECK XMODEL TLD8371A FOR 

136-150. 8 MHz RANGE, MODEL TLD8372A FOR 150.8-174 MHz RANGE. 

RADIO SET WITH 100 dB SPURIOUS AND IMAGE REJECTION AND -80 dB IM RF DECK. 

(MODEL TLD1772A FOR 150. 8-162 MHz RANGE, MODEL TLD1773A FOR 162. 0-174 MHz RANGE) 

3. UNITS MANUFACTURED BY CANADIAN MOTOROLA ELECTRONICS LIMITED ARE IDENTIFIED 

WITH AN "М" OR "С" PREFIX TO THE NOMENCLATURE. 

INCLUDES BASIC 

RADIO MODEL* 

CARRIER SCUELCH 

RADIO SET 

RADIO SET 

RADIO SET 

RADIO SET 

RADIO SET 

MODEL CHART 

FOR 

COMPLETE PACKAGE RADIO SET MODELS 

WITH DASH OR TRUNK-MOUNT ACCESSORIES 

(EARLIER VERSIONS) 

TRANSMITTER 

RF POWER 

U33BBA-1000A 30 W 

45 
BBA-10004 

U33BBA-1000A 

U33BBA-1300A 

(ТЗЗВВА - 1900АК 

T43BBA-1000AK 

IT45BBA-1300AK 

33BBA-3000AK 

ID33BBA-3300AK 

ОЗЗВВА-3900АК 
>) Ж 0» ш о > [m o o о > я 

D43BBA-3300AK 

[D43BBA-3900AK 

|155ВБА-5300АК | 

U33BBA-1900A 

U43BBA-1000A 

U43BBA-1900A 

"PRIVATE-LINE" TONE-CODED SQUELCH 

U33BBA-3300A OW 

U33BBA-3900A 
U43BBA-3000A 

U43BBA-3300A 

U43BBA-3900A 

oT ya 

> tj о > 8 о > x 

ББА х 

OSEBA- 77 Ü 

U43BBA-3000A 

43BBA-3900A 

= |+ l ж | + | > w bb. | > III + ایت‎ ow un [undo ©{ч ji {л/с © iun [un ojojo чл Јо [о 

A 

ЕР5-9161-В 



DESCRIPTION 
1. INTRODUCTION 

The Motorola ''Mocom-70'' radios аге com- 

pletely transistorized mobile FM two-way units 

which fully utilize the advantages of solid-state 

circuits -- reliability, small size, ruggedness 

and low maintenance requirements. Current de- 

mands are low, since tube filaments are elimi- 

nated and unheated crystals are used for frequen- 

cy control. 

These radio sets can utilize existing 'Motrac'' 

accessories. The units may be installed so that 

the control head ON-OFF switch turns on the 

transmitter and receiver or the receiver alone. 

In the latter case, power for the transmitter is 

routed through the vehicle ignition switch, so 

that transmission is impossible unless the ignition 

switch is turned on. 

A variety of models are available which pro- 

vide carrier squelch or '"Private-Line'' tone- 

coded squelch operation. The model chart at the 

front of this manual lists the available models. 

2. TRANSMITTERS 

Complete transistorization of the FM trans- 

mitter and the use of unheated crystals allow 

instantaneous on-frequency transmission over 

an ambient temperature range of -30°С to+60°C 

as soon as power is applied. Modulation is ef- 

fected by a direct frequency modulator. The 

frequency of the modulated signal is multiplied 

and then applied to the amplifier output stages. 

The output frequency is nine times the crystal 

frequency. А high level of spurious frequency 

attenuation is achieved in а four section harmonic 

filter in the transmitter output. The transmitter 

provides а minimum output of 30 or 45 watts 

depending on the model. 

З. RECEIVERS 

The receivers used in these radio sets are 

crystal-controlled, dual conversion models which 

provide five watts of audio power. Highly selec- 

tive L-C tuned circuits in the receiver, rf deck, 

а crystal filter and a sealed, life-time guaranteed 

"Permakay'' filter in the i-f stages determine the 

excellent bandwidth and selectivity characteristics 

Plug-in resonators provide 

stable frequency control. 

of the receivers. 

These models include а noise-actuated 

squelch circuit consisting of a noise limiter, a 

noise detector and а dc control stage (switching 

circuit) to cut off the audio amplifier, This elimi- 

nates disturbing noise which would otherwise be 

heard at the speaker during intervals between 

received messages. 

4. "DIGITAL PRIVATE-LINE" (DPL) AND 
TONE "PRIVATE-LINE" (TPL) 
SQUELCH MODELS 

This type of radio set is an improvement in 

FM two-way radio equipment especially when 

operating under crowded channel conditions, 

Several networks, using either DPL or TPL, can 

use the same rí carrier frequency in the same 

area if each network uses a different code (in 

DPL) or a different tone (in TPL). 

The transmitters are modulated by а continu- 

ous sub-audible code signal (digital or tone) in 

addition to the voice modulation. The receivers 

accept only signals which are modulated with the 

correct tone or digital code and reject all others. 

Both DPL and TPL squelch models also in- 

clude noise-actuated squelch circuitry as previous- 

ly described for carrier squeich models. This 

enables the operator to monitor the channel before 

transmissions and prevent interference with other 

users of the frequency. 

In DPL or TPL squelch models, the decoding 

circuits are operative at all times. The monitor- 

operate switch and the hook-switch on the hang- 

up switch box, when a dual-purpose control head 

is used, places the noise-actuated squelch circuit 

in or out of operation. 

In "Private-Line' tone coded models, the 

SQUELCH control determines the composite dual- 

squelch sensitivity. In normal operation, the 

receiver audio is activated only when both of the 

following conditions occur: 

a. An on-frequency гі signal must be received 

to disable the noise (carrier squelch) circuit. 

b. The on-frequency rf signal must be FM mod- 

ulated with the proper sub-audible tone frequency 

to activate the ''Private-Line'' decoder. 

In "Digital Private-Line'' binary-coded 

squelch models, squelch is only controlled by the 

"Digital Private-Line' decoder output, 

5. NETTING FEATURES 

The netting feature provides а quick method 

of checking the frequency of either the transmitter 



or the receiver if both are assigned to the 

same frequency and if опе is known to be 

"on-frequency'. With the Motorola Portable Test 

Set, the test can be made in one simple operation. 

Plug the test set into either meter socket and 

switch the test set meter to position #4. The meter 

willindicate the discriminator output. Remove 

one end of the wire netting jumper, located near 

L105 inthe exciter, from its normal pin and 

connect it to the pin located near CR180 in the 

exciter IDC circuit. This energizes the low level 

stages of the transmitter exciter and causes a 

signal to be radiated to the receiver. The re- 

ceiver or transmitter oscillator can then be 

'warped'' on-frequency by adjusting for zero 

discriminator output. 

6. HOUSING 

The basic radio set consists ofatransmitter 

and receiver housed together to form a drawer 

unit which slides intothe#16 gauge housing. All 

external connections are made through receptacles 

on the front panel. 

The radio set housing canbe mounted either 

under the vehicle dashboard or in the trunk. The 

same drawer assembly; including transmitter and 

receiver, slides into the housing in either type 

of installation. Inmobile radio fleets, where both 

dash- апа trunk-mount installations are used, this 

design provides full flexibility in exchanging radio 

sets between vehicles. Trunk-mounted radio sets 

are remotely controlled by means of a dash- 

mounted control head. 

A removable handle is attached to the front 

panel. Itcanberemoved by loosening the two 

screws located on the bottom ends of the handle. 

А key lock is also mounted оп the front panel to 

secure the radio from unauthorized persons. 

For servicing purposes, themajorchassisis 

easily accessible by removing the drawer unit 

from the housing. Refer to the SERVICE AIDS 

section of this manual for instructions on the 

removal of individual components. 

7. ACCESSORY GROUPS 

In addition to the basic 

group is required to 

the installation. Various combinations of 

accessories аге available to meet specific require- 

radio set, an 

accessory complete 

ments. The accessory groups are listed 

та the Package Radio Set Model Chart 

іп the front part of this manual. 

The control heads available as part of the 

accessory groups provide all the required control 

facilities for operation of the radio set. The 

dash-mount control heads plug directly into the 

Control 

heads for trunk-mounted units have an adjustable 

angle-bracket for mounting to the vehicle dashand 

are connected to.the radio set via a cable kit. 

front panel when the handle is removed. 

The microphone used with the radio set is а 

palm-type microphone with a transistorized pre- 

amplifier. The microphone has a 12 inch tinsei 

coiled-cord and a four-pin connector for plugging 

into the receptacle on the control head. 

A special mounting kit is included with the 

dash-mount accessory groups to mount Ње 

radio set in the passenger compartment of the 

vehicle. 

8. OPTIONAL ACCESSORIES 

The following options are available to meet 

specific customer requirements. 

Ф TLN1097A Time-Out Timer- This option 
prevents extended transmitter keying. 

Ф TLN8482A Ground Reversing Kit - This kit 

is required for positive ground operation. 

@ Non-Dimmer Control Head - This option is 

available for all trunk-mounted radio set control 

heads. 

Ф TLN8845A Noise Reduction Kit is available 

for use in unusually noisy environments. 

@K-1056A Receiver Resonator for +. 00057, 

stability. 

@TILD1770A Series RF Deck - This КИ provides 
improved performance in areas where frequencies 

are highly congested. Refertothe model chart 

options for details. 

Фт:. 03370 Series RF Deck - This kit provides 

improved performance in weak signal areas. 

Additional options are available that allow the 

customer to delete antennas, speakers, micro- 

phones ог "Private-Line' hang-up brackets from 

the package model equipment complements. 

Many other accessoriesareavailable ; some 

aregivenhere. Contact your local Motorola Radio 

Communications Representative for complete de- 

tails or for information on other accessories. 



@ Mobile Coaxial Antenna - where rooftop 

antenna is not practical or desirable. 

@ ав Gain Antenna - for improved system 

performance. 

@ Dynamic Handset - where telephone type 

handset is either preferred or where speaker 

muting is desired for privacy. 

Ф Electronic Siren - includes public address 

feature for police, fire, ambulance, or similar 

users. 

Ф Big Voice" Speaker - for public address 

operation and/or amplified radio signal without 

siren operation. 

Ф Quik-Call п" Mobile Paging Decoder - 
this unit provides selective tone-coded signaling 

to alert specific mobile units in a system. 

@ Mobile Voice Privacy Adapter - this audio 

frequency inversion unit scrambles audiomessages 

to provide customer privacy and prevent casual 

eaves dropping. 

e "Channel Scan' Monitor - this device per- 

mits automatic channel scanning on multiple 

frequency radios. All receive channels can be 

monitored in this manner. 

INSTALLATION AND OPERATION 

1. INSTALLING THE RADIO SET 

Complete installationinstructions are packed 

in the shipping carton withthe radio set. Install 

the radio setaccording to the instructions supplied. 

2. OPERATING INSTRUCTIONS 

CAUTION 
This radio set, when supplied with a 

Model TLN8427A Negative Ground Kit, 

must be used in negative ground instal- 

lations only. For positive ground in- 

stallations, а Model TL N8482A Ground 

Reversing Kit is available. This kit 

mustbe insertedinthe socket with the 

POS GND mark opposite the arrow on 

the polarity plug plate when used in 

positive ground installations. This 

ground reversing kit may be used in 

negative ground installations also. In 

such cases, thekitmustbe inserted 

in the socket with the NEG GND mark 

opposite the arrow on the polarity plug 

plate. 

TO RECEIVE 

Place the frequency selector 

switch іп the desired position. 

Place the ON-OFF switch in 

the ON position or turn the 

OFF-VOLUME control clock- 

ALL MODELS wise. The green lamp will 

go onto indicate the ''stand- 

by' condition. The receiver 

is in full operation. 

TO HEAR ALL ON- FREQUENCY SIGNALS 

CODED SQUELCH 

MODELS ONLY 

Place the monitor-operate 

switch on the hang-up 

switch box in the monitor 

position 64) 

Turn Ње SQUELCH control 

to the full counterclockwise 

position. Tune the VOL- 

UME control clockwise 

until noise is heard. 

Adjust the SQUELCH con- 

trol by turning it slowly 

clockwise until the noise 

ALL MODELS 

is just squelched (cuts out). 

Set the VOLUME control 

to the desired listening 

level with a received 

signal. 

TO HEAR DPL OR TPL SIGNALS ONLY 

Place the monitor-operate 

switchin the operate position 

(opposite the %)) Јо ace 

the microphone "оп-һооКк" апа 

setthe VOLUME control to 

the desired listening level 

CODED SQUELCH 

MODELS 

when receiving a signal. 



ALL MODELS 

TO TRANSMIT 

Proceedas previously de- 

scribed under ''TO RE- 

СЕУЕ" апа "TO HEAR 

ALL ON-FREQUENCY 

SIGNALS". Turn "оп!" the 

vehicle ignition switch. 

For short transmissions 

it isnot necessary to start 

the engine; however, to con- 

serve the battery, the engine 

should be running. Whenthe 

channelis clear, remove the 

microphone from the hang- 

up bracket. Holditabout 

one inchfrom the lips and 

turned about 30° away from 

the face. Press the push- 

to-talk button. The red 

lamp will come on and the 

transmitter will go''on the 

air''. Speak slowly and 

clearly across the micro- 

phoneina normal or 

slightly louder than normal 

voice. At the end of the 

message, release the 

push-to-talk button and 

replace the microphone in 

the hang-up bracket. 

CAUTION 
To prevent accidental transmission or 

jamming of the channel by inadvertent 

keying of the transmitter, do not leave 

the microphone lying on the seat where 

the button may be accidentally operated. 

TO TURN OFF 

Place the ON-OFF switch 

in the OFF position -- or 

turn the OFF- VOLUME 

control counterclockwise 

until aclick is heard. 

ALL MODELS 

3. LOW CURRENT DRAIN 

MODIFICATION 
(Non-Dimmer Control Heads Only) 

If desired, an additional saving on battery 

current drain of about 200 mA (in the standby 

condition) may be obtained by à wiring modifica- 

tion in the control head. If this modification is 

incorporated, the green pilot lamp will пої 

operate unless the ignition switch is in the ON 

position. Proceed as follows to complete the 

modification. 

a.  Loosen the two mounting screws and remove 

the control head. 

b. Remove the end of the 33 ohm 

attached to the green lamp from the terminal 

of the OFF- VOLUME control or the ON-OFF 

switch. 

resistor 

c. Connect the end of the resistor which was 

removed in step b. to the terminal of the OFF- 

VOLUME control or the ON-OFF switch to which 

the red lamp is connected. 
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ТНЕОКУ ОБ 
1. FUNCTIONAL OPERATION 

The overall operation of the radio set is 

illustrated in the Functional Block Diagram in 

Figure 1. This diagram applies to both dash апа 

trunk-mount installations. 

The dc input to the radio is applied through 

three separate leads in the following manner: 

--The primary power (12 volts from the 

ungrounded side of the battery) is applied to the 

transmitter via the polarity reversing socket and 

the relay. 

--Power for Ше receiver and low level 

transmitter stages comes from the ungrounded 

terminal of the battery and passes through the 

OFF-ON switch (in the control head) and the 

polarity reversing socket. 

--The transmitter keying voltage is connected 

to both the vehicle ignition switch and the OF F-ON 

switch in the control head. This gives vehicle 

ignition control to transmitter operation since the 

push-to-talk function will Бе inoperative with the 

ignition switch turned off. 

The function of the polarity reversing 

socketis to provide voltages of the proper polarity 

tothe radio circuitry ineither positive or nega- 

tive ground installations. With the exception of 

the audio push pull output stages, the receiver 

and some circuits within the transmitter require 

a voltage which is always positive with respect to 

chassis. In positive ground systems, this voltage 

is supplied by the TLN8482A Ground Reversing 

Kit. In negative ground systems, connections 

through the polarity reversing socketare supplied 

by the TLN8427A Negative Ground Kit or by the 

TLN8482A Ground Reversing Kit - (see the 

INSTALLATION AND OPERATION section of this 

manual). 

Whenthe control head ON-OFF switch is 

turned on, the receiver is immediately operative 

and the green lamp on the control head lights, 

indicating the radio set in ON. 

In negative ground operation, battery 

voltage (A+) is applied to: 

--The entire receiver. 

--The transmitter audio amplifier. 

--The PL encoder, decoder, and time delay 

circuits (in '"Private-Line' radio sets only). 

OPERATION 
A regulated 9. 1 volt supply (chassis ref- 

erenced) is derived from the receiver A+ voltage. 

This regulated voltage is applied to: 

--Both the transmitter and receiver oscil- 

lators. 

--The receiver multiplier and rf deck 

--The transmitter IDC circuit. 

--The PL tone generator (in 'Private-Line' 

radio sets only). 

--The Time-Out Timer. 

In positive ground operation, the chassis 

referenced А+ is supplied by the converter in the 

TLN8482A Ground Reversing Kit. Other connections 

in this kit provide for maintaining the required 

A+ to A- polarity for the remaining circuits. 

When the power ON-OFF switch and the 

vehicle ignition switch are both turned on, the " 

transmitter is immediately ready for operation. 

When the push-to-talk button on the microphone 

is pressed, the following functions are performed: 

--Тре red lamp in the control head lights 

indicating à transmit condition. 

--A chassis connection ismade through the 

push-to-talk switch to activate the relay (in 

"Private-Line' radios, the push-to-talk switch 

activates the PL time delay circuit which in turn 

switches the relay). 

The power relay performs the following 

switching functions: 

--Filtered A+ is provided to operate the low 

level transmitter exciter stages. 

--Regulated 9.1 V is removed from the re- 

ceiver oscillator and multipliers to turn them off. 

--Unfiltered A* is provided to switch the 

antenna from the receiverinputto the transmitter 

input and to operate the high level transmitter 

stages. 

When the push-to-talk button is released, 

the following takes place: 

a. Carrier Squelch Radios 

(1) The red transmit indicator lamp on the 

control head goes out. 



(2) The power relay opens to remove At 

from all transmitter rf stages. The antenna and 

filtered A+ are switched to the receiver, 

b. TPL ог ОРІ, Coded Squelch Radios 

(1) The red transmit indicator lamp on the 

control head turns off. 

(2) TPL systems only -- In this system the 

controlled A+ voltage to the tone generator is 

removed which causes a phase reversal of the 

tone output fed to the modulator. The path to the 

push-to-talk bridge is opened but a delay circuit 

keeps the transmitter on for approximately 150 

milliseconds after release of the push-to-talk 

switch. During this time, the reverse burst is 

transmitted which damps the vibration of the 

"Vibrasponder' resonant reed in the listening 

receiver and returns it to the squelch condition. 

After the 150 millisecond delay, the power relay 

opens to remove all voltages and the radio re- 

verts to receive operation. 

(3) DPL systems only -- In this system the 

transmit code enable is removed from the DPL 

encoder; however, a delay circuit keeps the 

transmitter on for approximately 180 millisec- 

onds after release of the push-to-talk switch. 

During this time, the DPL encoder generates a 

turn-off which is transmitted. The turn-off code 

is decoded inthe listening receiverand returns it 

to the squelch condition. After the 180 millisec- 

ond delay, power is removed from the transmit- 

ter and the radio reverts to receive operation. 

2. RECEIVER 

The receiver is a completely transistorized 

double-conversion superheterodyne type. It 
receives FM signals on one (or up to four) fixed, 

crystal-controlled frequencies. 

The multi-frequency receiver is the same 

as the one frequency model except for the ad- 

dition of three oscillator circuits. Only one fre- 

quency can be received at a time. А switch on 

the control head selects the desired operating 

frequency on multi-frequency models. The fre- 

quency selector switch completes a path to ground 

for the corresponding transmitter and receiver 

oscillators thus allowing them to operate. (Un- 

usual receive-transmit combinations, such as 

two frequency transmit and three frequency re- 

ceive, require minor circuit modifications, ) 

The modifications are covered in the Service 

Aids section of this manual. 

a. КЕ Amplifier 

The gain, low noise figure and selectivity of 

the rf amplifier provide excellent signal-to-noise 

ratio and rejection of intermodulation interference. 

Selectivity is obtained by the use of very low loss 

coils and by optimum coupling at both the input 

and output circuits. 

ое ДӨ) scillator-Multiplier 

The oscillator circuit(s) consist of either one 

of four (multi-frequency models) Colpitts Oscil- 

lators and use unheated temperature-compensated 

crystals to achieve the required frequency stabil- 

ity. The oscillator output is fed to a two-coil 

filter which is tuned to pass only the third oscil- 

lator harmonic. This output is applied to the 

base of the tripler. 

ес Tripler 

The tripler multiplies the input signal by 

three and feeds the output to a two-coil filter 

which is tuned to pass only the third harmonic of 

the tripler (ninth harmonic of the oscillator), 

This output is then applied to the source of the 

FET 15% mixer. 

а. First Mixer 

The first mixer is a field effect transistor 

which heterodynes the signal from the rf amplifier 

with the signal from the oscillator multiplier to 

produce the first intermediate frequency (lst i-f) 

of 11.7 MHz. 

The first injection frequency is below (low 

side injection) the rf carrier frequency. The 

difference frequency is equal to the first i-f, 

ПО MEZ. 

The frequency relationship is as follows: 

f - 9f - 11.7 MHz 

rf carrier multi lst mixer 

factor MEE output 

freq. (lst i-f) 

Е - 11.7 MHz 

1 9 

е. First IF and Second Mixer 

The first i-f section consists of a monolithic 

crystal filter with two tuned matching circuits 
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plus the high-Q, low insertion loss coils. The 

output from the first mixer is loaded into a high 

impedance matching coil andtothecrystal filter. 

The crystal filter provides close-in selectivity 

at adjacent and alternate channels; and the three- 

coil filter provides further-out selectivity. 

The outputs of the 11. 7 MHz i-famplifier and 

the 2nd oscillator are applied to the input of the 

2nd mixer circuit. The crystal-controlled 2nd 

oscillator operates below the 1sti-fat 11. 245 MHz 

except in the case where the receiver is tuned 

near harmonics of this frequency. To avoid 

interference from these harmonicsa crystal which 

oscillates above the 1st i-fat 12. 155 MHz is used. 

The 12. 155 MHz crystalis 455 kHz above the 

11.7 MHz Ist i-f and the 11. 245 MHz crystal is 

455 kHz below it. The output of the 2nd mixer is the 

difference between the 2nd local oscillator and 

the 11. 7 MHz i-f. 

is 455 kHz. 

This resulting 2nd i-f frequency 

f. Second IF 

А “Permakay" 2nd IF Filter precedes the 

second i-f amplifier circuit. The filter sections 

are permanently sealed in polyesterstyrene and 

the filter is unconditionally guaranteed for the 

life of the receiver, provided the seal is not 

broken and the housing is nottampered with. This 

filter is the major factor in determining the 

bandwidth and selectivity of the receiver. Itgreatly 

attenuates the signal outside the pre-determined 

bandpass. Threei-famplifier stages follow the 

455 kHz filter to saturate the limiter. 

g. Limiter Stage 

The three limiter stages are 455 kHz amplifiers 

arranged so that an increase in input signal produces 

no change in the amplitude of the output signal. 

Because of more than adequate receiver gain, the 

limiters are in full saturation at all times, that 

is, with weak or strong signals or noise only. 

When a signal is applied to the N-P-N first 

limiter, the base is driven negative with respect 

This 

places a reverse bias at the emitter-base junc- 

tion causing the collector current to drop to zero. 

to the emitter when the signal is negative. 

When the signal is positive, the base-emitter 

junction becomes forward biased thus increasing 

the collector current to its maximum value. Thus, 

the collector current is driven to both cut-off 

and maximum. Operation of the second limiter 

is essentially the same except that the signal 

undergoes a phase reversal in the first limiter 

and the P-N-P transistor performs the same 

functions withits input signal of opposite polarity. 

The output of the limiters is а signal of constant 

amplitude. 

o AUDIO 
< OUTPUT 
қ +9 
о +6 
> +3 

Е. 
2 -6 а 
= -9 
= 
о 

= = m VALUES DO NOT 
CORRESPOND WITH 
ANY GIVEN RECEIVER. ў 

m 
| | 

450 455 460 

FREQUENCY OF I-F SIGNAL (KHZ) 

АЕР5-1795-0 

Figure 3. 

Typical Discriminator Response 

he Discriminator 

The discriminator used is a phase discrim- 

inator, that is, the operation is dependent upon 

a 90° phase shift which occurs at resonance 

between the primary and secondary voltages of 

the tuned transformer. 

The discriminator recovers the audio from 

the 455 kHz i-f signal. A typical discriminator 

response curve is shown in Figure 3. 

The i-f signal varies in frequency at the 

audio rate. This is shown below the curve. The 

corresponding audio output is drawn to the right 

of the curve. 

An emitter follower (Q309) is usedto prevent 

possible loading of the discriminator by the audio 

and squelch circuits. 

11 



ль Noise-Actuated Squelch Circuit 
-- - — 

The purpose of the squelchcircuitis бо elim- 
inate disturbing noise which would otherwise be 
heard at the speaker during intervals between 
received messages. 

The noise-actuated squelch circuit consists 
of a noise limiter (Q345), noise detector (Q346), 
and ас control stage or audio switch (0347). 

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

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

When an on-frequency signal is received, 
the noise reaching the squelch circuit diminishes 
so that there is little or no output from the noise 
detector. Asa result, the dc control stage appears 
as an open switch and the audio amplifier is biased 
normally. Under these conditions, the incoming 
signals reach the speaker. 

Ще Tone- Actuated Squelch Circuit in ''Private- 

Line" Tone-Coded Squelch Models 

As shipped from the factory, "Private-Line'" 
receivers incorporate а tone actuated ''Private- 
Line" squelch circuit that works in conjunction 
with the noise actuated carrier squelch circuit. 
In this mode the ''Private-Line" squelch sensitivity 
is affected by the carrier squelch sensitivity. Thus 
the "Private-Line'" squelch sensitivity is variable 
with the setting of squelch control. If desired, 
the radio can be wired so that the "Private- Line" 
squelch sensitivity is independent of the carrier 
squelch control. Toaccomplishthis, insert jumper 
172702 апа remove jumper 717703. In normal 
operation, the receiver audio is activated only 
when both of the following conditions occur: (1) ап 

on-frequency rí signal must be received to disable 

12 

the carrier squelch circuit and (2) the rf signal 
must be FM modulated with the proper sub-audible 
tone frequency to activate the "Private- Line" 
tone-coded squelch decoder circuit. 

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

The output from the emitter follower is con- 
nected to the low-pass filter network, (1,751, С754; 
C753, C754) which passes frequencies below 300 Hz. 
The low-frequency signals (PL tone) are amplified 
by Q751 and coupled to the input of the amplifier/ 
clipper 0752. The output of the amplifier/clipper 
is applied to the '" Vibrasponder' driver stage to 
drive the resonant reed. 

The '"Vibrasponder' resonant reedisa highly 
selective, contactless, electro-mechanical device 
which is permanently tuned and sealed at the factory. 
The reed is energized only when а tone ої Ње " 
precise frequency appears in the discriminator 
output. When this occurs, the vibrating reed 
produces a sinusoidal output which is amplified 
and detected. The detected output is applied to 
the output switching transistor (Q756) which pro- 
vides a dc voltage for biasing the switching transistor 
(Q347). The noise (carrier squelch detector, 
(Q346) also provides dc voltage for biasing Q347. 
If both ofthe voltages exceed a certain level (ap- 
proximately 10 V), the audio switching transistor 
(Q347) base-emitter junction will be back-biased 
and the firstaudio amplifier(Q340) will conduct. 

The PL low-pass filter is paralleled by a 
high-pass circuit to prevent erratic operation of 
the "Vibrasponder' reed because of noise. The 
high-pass filter passes some higher frequency 
noise components which tend to drive the ampli- 
Бег/сіїррег into limiting. The resulting saturation 
of Q751 effectively reduces the PL  squelch 
sensitivity. 

When the proper tone signal is received and 
the audio pre-driver stage is turned on, the high- 
pass path is shorted to ground through the noise 
switch (0757). With the high frequency noise 
removed, the PL squelch sensitivity is at maximum 
to insure an unsquelched receive condition until 
the end of the transmission. 

Since botha carrierand proper PL tone must 
be present in the receiver to activate the receiver 
audio, the carrier squelch controlaffects the PL 
sensitivity (with the jumper circuit configuration 



on radio sets as shipped from the factory). For 

optimum sensitivity, use the procedure outlined 

in the INSTALLATION AND OPERATION section 

of this manual. 

5 Digital Private-Line' Binary-Coded Squelch 

Models 

"Digital Private-Line' binary-coded squelch 

is а system that utilizes a binary code to unsquelch 

the radio set. The basic operation of this squelch 

is described ina separate Motorola instruction 

section, 68P81106E83. This instruction section 

together with the schematic diagram provides 

theory and maintenance information for this type of 

squelch. 

TA Audio Circuit 

Audio signals from the discriminatorare coup- 

ledtothe firstaudio stage through the VOLUME 

controlanda high pass filter. The VOLUME control 

varies the signal level applied to the base of the first 

audioamplifier. The filter effectively blocks sig- 

nals below 300 Hz (on ''Private-Line'' models, ad- 

ditional filtering is provided to more completely 

suppress the PL tone) and pass the desired audio 

range of 300-3000 Hz. 

The first audio amplifier is reverse biased when 

the radio setis squelched. The emitter voltage drops 

below the base voltage to produce the reverse bias 

condition, Inthe normal receive condition, the first 

audio amplifier is forward biased and the output sig- 

nals are applied to the driver. The drivers аге con- 

nected inan emitter coupled phase splitter configur- 

ation. The capacitor inthe base of one driver tran- 

sistor provides the 6 dB per octave de-emphasis 

characteristic from 300 to 3000 Hz. Аз the frequency 

ofthe signalincreases, the impedanceacross the 

capacitor decreases and the resultant signal ampli- 

tude decreases, Theaudio output fromthe drivers 

is transformer coupled to push-pull output amplifiers. 

The output stage provides a 5 watt output to a 3 ohm 

speaker with less than 5% distortion. Response is 

within +2, -8 dB ofthe 6 dB per octave de-emphasis 

characteristic between 300 to 3000 Hz. 

3. TRANSMITTER 

ae General 

This solid-state transmitter is directly frequency- 

modulated for crystal-controlled frequency operation 

inthe 136-174MHz range. Itconsists of a modulator - 

oscillator-multiplier stage, bufferamplifier, tripler, 
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four additional amplifier stages (three іп 30 watt 

models) and a push-pull final amplifier pair. 

The fundamental crystal frequency is multiplied 

9 times to provide the final output frequency. 

b. Deviation Limiting Circuit 

(1) A-Suffix Main Board Models 

The output waveform from the micro- 

phone is connected to the deviation limiting cir- 

cuit. The deviation limiting circuit consists of 

components for pre-emphasizing, amplifying and 

limiting the input waveform. 

Bootstrap feedback from the emitter of 

0101, through C182, R181, R182 and R183, is used 

to make the input impedance of the IDC ("Instantane- 

ous Deviation Control") amplifier appearasa large 

low Qinductor, The pre-emphasis network (C191 

and the IDC amplifier input impedance) yields a 

6 dB per octave pre-emphasis response below 3 kHz 

anda flat response above 3 kHz. After pre-emphasis, 

the audio signal is amplified by 0101 and 0102. Neg- 

ative feedback (Е186апа R187) is usedto maintain 

constant gainand low audio distortion. Amplitude 

peaks are clipped when 0102 is driven to saturation 

(fully on) or cut-off (fully off). The peak-to-peak 

amplitude is limited to the regulated supply voltage 

by СК180, 

The pre-emphasized, amplified and clip- 

ped microphone audio passes through the splatter 

filter (L180, C188) to the base ofthe emitter follower 

(0103). (The PL tone is injected at this point on PL 

models.) The emitter follower isolates the modu- 

lator load from the splatter filter thus insuring 

proper splatter filter response, AnIDC adjustment 

potentiometer is provided for each oscillator (R101, 

RIOZA RIO, RIO TIS necessary to set the devi- 

ation for each channel ina direct FM system because 

the modulator sensitivity is related to the individual 

oscillator characteristics. 

(2) B-Suffix Main Board Models 

Refer to exciter schematic diagram 

ЕЕР5-9136-А. Audio fromthe microphone is ap- 

plied to the deviation limiting circuit. This provides 

pre-emphasis, amplification, and limiting to the 

microphone audio. 

Coupling capacitor Cl 82 and the input 

resistance of audio amplifier Q100 provide 6 dB per 

octave pre-emphasis. 

Audioamplifier 0100 amplifies the mic- 

rophone audio and applies it to the "ІДС" limiter via 

C185andC186. The''IDC" circuit consists of com- 

plementary-connected transistors О101 апа 0102, 

which һауе equal signal levels applied to their b-ses. 

Capacitor C185, with the base and emitter resistan- 

ces of 0101, and C186, with the base and emitter 

resistances ої 0102, forma high-pass filter witha 
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cutoff frequency of about 200 Hz. The single-ended 

output from the collectors of Q101 and Q102 is ap- 

pliedto emitter follower 0103. Emitter-to-base 

and collector-to-base feedback paths are provided 

to ensure a symmetrical audio signal input to the 

emitter follower. 

The audio signalis applied through splatter 

filter L180 and C188 to the base of emitter follower 

0103. The PL tone is also applied to the base of 0103 

inPL models, The emitter follower isolates the 

modulator load fromthe splatter filter to ensure 

proper splatter filter response. AnIDC adjustment 

potentiometer is provided for each oscillator, Be- 

cause the exciter uses direct ЕМ itis necessary (о 

set the modulation deviation for each channel. 

с. Modulator-Os cillator-Multiplier Stage 

The combination modulator-oscillator-multi- 

plier stage generates one third the carrier frequency 

by tripling the fundamental frequency of the trans- 

mitter crystal. The direct frequency modulator 

consists ofthe parallel combination of a varactor 

and warping coil connected in series with the crystal. 

A change in capacitance seen at the crystal terminals 

will cause the crystal to vary its resonant frequency 

in proportion to the capacitance change. The audio 

voltage from the audio and IDC circuitry is applied to 

the varactor to causea change in capacitance; this 

variation in turn causes the frequency to change at 

the same audio rate. The double-tuned circuit, L102 

and L103 at the output of the oscillator transistor(s), 

tunes to the desired third harmonic ої the crystal. 

NOTE 
Because the frequency adjustment coils (L101, 

1107, L108, 1.109) and the modulator circuitry 

are combined, THE TRANSMITTER FRE- 

QUENCY MUST BE PROPERLY ADJUSTED 

BEFORE SETTINGTHE TRANSMITTER 

DEVIATION WITH THE "ТОС" CONTROL. 

Refertothetransmitteralignment procedure 

for details. 

d. Buffer Amplifier 

Thebufferamplifier, 0105, is biasedto operate 

asa Class A amplifier and provides reserve gainto 

isolate the oscillator from the succeeding stages. 

e. Tripler 

Thetripler stage (0106) is а Class C biased 

multiplier which triples the buffer output to the de- 

sired carrier frequency. The double-tuned circuit 

(L105 and L106) provides the required selectivity, 

є lst Amplifier 

The lst amplifier (Q107)isa Class C stage which 
provides a 500 mW output at the carrier frequency to 
drive the power amplifier section. This stage and 



the power amplifier operate оп А+ voltage refer- 

encedtoA-. А- is isolated from the chassis in pos- 

itive ground operation while the preceding stages 

operate on filtered А+ voltage referenced to the 

chassis. C139, C101, L125and C141 provide 

matching to the 50 ohm power amplifier input. 

є. Power Amplifier 

The power amplifier (0108, O109 and 0110) 

consists ofthree Class C amplifiers (011015 not 

used in 30 watt models) and two final amplifiers 

(0111, Q112)arrangedina push-pull configuration. 

The stages are coupled by low Q broadband capaci- 

tive matching networks such that only two tuning 

elements (C102, C103) are requiredinthe entire 

poweramplifier circuit. The rf rated power output 

is either 45 or 30 watts depending onthe model. 

h. Protection Circuit 

A series regulator (0113) is the collector feed 

of the 2nd amplifier and it protects against harmful 

conditions which cause power amplifier overdis- 

sipation suchas antenna mismatch, high battery 

voltage or excessively hightemperatures. A direc- 

tional coupler is used to sense forwardand reflected 

power levels. By sensing the forward power, the 

output level canbe stabilizedwithin safe, controlled 

levels oftransistor dissipation. By sensing the re- 

flected power, antenna mismatching is determined 

andthe transmission is maintained, even into a mis- 

match, only at lower power output levels. 

The detected forward and reverse power levels, 

detected by CR670 and CR671, are appliedto trigger 

amplifiers Q117 and О118 respectively. The trig- 

ger level ої 0117 15 determined by potentiometer 

R105 andthe trigger level ої 0118 is determined by 

a resistive voltage divider (R674and R675). Once 

Qll70orQll8istriggered, dcamplifiers Q116 and 

Qll5areturnedon. Normally Q113 and Q114are 

saturated but collector current to 0115 causes 0114 

and Q113 to drop out of saturation thus reducing the 

voltage supplied to the 2nd amplifier. Thermistor 

RT670 monitors the power amplifier temperature 
and is used to gradually reduce power amplifier 

transistor dissipationat hightemperatures. This 

feature provides continuous duty capability. 

R684, R681 and RT670 base bias Q115 at high 

temperatures thus causinga reduced A+ voltage to 

the 2nd amplifier. Short circuit protection for the 

2nd amplifier supply line is achieved by current 

limiting Q114 with CR672, CR673 and R683. 

TA "Private-Line!! Tone Generator 

This tone generator consists ої а transistorized 

two-stage oscillator and ''геуегзе burst" switching 

circuit, The frequency determining element of the 

oscillator is a Motorola ''Vibrasender"' resonant 

reed (an electro-mechanical equivalent ofa parallel- 

tuned high О tank circuit). The oscillator operates 

continuously when the radio set is turned оп, The 

oscillator output is amplified by 0706 and 0707 and 

is then injected into the transmitter audio-IDC cir- 

cuit. 

The oscillator circuitis made up of Q704, Q705, 

the "Vibrasender'' resonant reed and the bias cir- 

cuitry. The oscillator tone outputis taken from the 

collector of Q705 or from resistor R724inthe emit- 

ter circuit of Q705. The selection of these two paths 

is determined by diodes CR710and CR711. When 

the transmitter is keyed, the push-to-talk lead is 

connected to the grounded battery terminal. The 

diode bridge (comprised of CR701, CR702, CR703 

and CR704) causes Q701 toturnon, When this hap- 

pens, CR710 becomes reverse biased and CR709 is 

forward biased through R728, R730and R731. The 

tone oscillator output is now taken from R724. When 

the push-to-talk button is released, Q701 is turned 

offand CR710is now forward biased through R725, 

and R729. Diode CR709 becomes reverse biasedand 

the tone outputis now taken from the collector of Q705. 

The 180? phase shiftbetweenthe two tone paths gives 

а 'reverseburst' of tone just after the push-to-talk 

button is released, This tone prevents 'squelch 

tail'' from occurring inthe receiver by quickly 

damping the '"Vibrasponder' resonant reed. Even 

though the push-to-talk buttonis released, thetrans- 

mitter remains "оп! for approximately 150 millisec- 

onds so that the ''reverse burst' of tone may be trans- 

mitted, This delay is accomplished by 0702 and 0703 

which comprise the "reverse burst" switching cir- 

си гу. When the transmitter is keyed, Q701 and 

Q703areimmediatelyturnedon. Q703 supplies cur- 

rent to the transmit/receive relay. Whenthe push- 

to-talk buttonis released, 0701 andQ702 areturned 

off but Q702 turns onagainafter capacitor C701 is 

discharged through R704. It should be noted that 

during the discharge time (approximately 150 milli- 

seconds) 0702 is offand 0703 is оп. Finallyas 0702 

isturnedon, 0703 is turned off. This action removes 

the voltage from the relay which turns off the trans - 

mitter. 

до "Digital Private-Line' Encoder 

The encoderis containedinanintegrated circuit 

which generates a 23-bit code word during the trans- 

mit cycle anda turn-off code for approximately 180 

milliseconds after PTT. These signals are applied 

to the transmitter audio-IDC circuit. For complete 

description refer to the schematic diagram and 

separate instruction section 68Р81106Е83. 

4. GROUND REVERSING KIT 

а. , Description 

These kits, available on special request 

adapt "Мосога-70" radio sets to vehicles with 
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either negative or positive ground electrical sys- 

tems. 

The unit consists ofa converter circuit mounted 

ina compact housing witha plug for insertionintoa 

mating receptacle locatedinthe radio set, Rotating 

the unit 180° and reinserting it into the receptacle 

adapts the radio set for the opposite input polarity. 

The two input polarities aremarked onthe unit at 

opposite ends and an arrow onthe polarity plug plate 

identifies the orientation of the unit, 

b. General Circuit Operation 

(Refer to Schematic Diagram) 

Whenthe unitisinsertedinthe power recepta- 

cle inthe negative ground position, input polarity 

to the converter circuitis such that it does not oper- 

ate. Wiring ofthe unit connects the dc input directly 

tothe radio set with the proper polarity. 

When the ground reversing kitis positioned for 

positive ground operation, a multivibrator switch- 

ing circuitfeeds the input currentinto the primary 

sideofatoroidtransformer. То produce l2 volts 

referencedtothe chassis, А+ with respect to ground, 

the output from the transformer secondary (approxi- 

mately 15 volts) is rectified, filtered and referenced 

to the battery positive terminal, whichis the radio 

chassis. A limiter circuitin the output of the unit 

prevents damage to the switching transistors under 

a shorted output condition. 

DC starting is provided Бу resistor R202, which 

feeds current from the positive input through the 

base-drive windings ofthe transformer tothe base 

ofthe switching transistors. Reverse polarity pro- 

tectionis provided by series diode CR202, in the 

primary circuit negative-return lead, 

с. Starting and Running 

When voltage is applied to the converter, as- 

sume that 0201 conducts more than the other switch- 

ing transistor because ofa smallimbalance in the 

circuit. The resulting increase in voltage across 

the primary ofthe transformer induces a voltage in 

the feedback winding ofa polarity that will cause 

transistor Q201 to be driven into saturation and Q202 

to be reverse biased and driven into cutoff. As the 

transformer saturates, causing no change inthe flux 

density, the drive to the base of 0201 is reduced and 

the collector current begins to decrease, This 

causes а change in the flux inthe opposite direction 

that drives Q201 into cutoff and forward biases 0202, 

turning it on. O202thenoperatesas 0201 didin the 

initial half cycle. 

d. Output Circuit 

The output limiter circuit uses 0204 as а short- 

circuit detector to control the base drive ofa satur- 

ated switching transistor (Q203) connectedinseries 
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with the positive output lead. Ifthe outputis short 

circuited, the output voltage falls and removes the 

drive voltage to the short-circuitdetector (0204). 

As Q204turns off, the base drive to Q203 is removed 

forcing it into cutoff. This causes the 680-ohm re- 

sistor (R205), connected fromthe collectorto the 

emitter of 0203 to appear as the load so that the con- 

verter operates correctly witha 680-ohm load in- 

stead of a short circuit load. 

е. Conversion of Negative Ground Only Radio 

Sets to Positive or Negative Ground Operation 

Remove existing plug P201 (TLN8427A Negative 

Ground Kit) from the radioand replace it with the 

TLN8482A Ground Reversing Kit. Insert this plug- 

in unit so that the arrow onthe polarity plug plate 

points to the same ground polarity onthe kit as that 

ofthe vehicle electrical system. 

5. TIME-OUT TIMER 
(Refer to Schematic Diagram) 

The time-out timer circuitry (mounted on the 

polarity plug plate) is usedto turn off the transmitter 

and activate the receiver audio to generate analert 

tone if the radio setis keyed continuously for more 

than one minute. 

т 

Once the timer has timed оці, it may be ге- 

set for another minute by simply unkeying and then 

keying the transmitter. 

When the radio set is inthe receive condition, 

keyed A+ with respect to ground is removed, there- 

fore, diode CR251 is reverse biasedandtransistor 

0251 is saturated by the bias applied to its base via 

resistors R253 апа R254, When the transmitter is 

keyed, the keyed A+ with respect to ground forward 

biases diode CR251 and reverse biases the base 

emitter junction of 0251, turningitoff, With 0251 

cut-off, capacitor C251 starts to discharge through 

resistor R255, During this discharge time the emit- 

ter of transistor 0252 is held at approximately 

2.7 volts by the combination of resistors R256 and 

R257. This emitter voltage holds Q252 at cutoff, 

After a one minute period, the voltage across capa- 

citor C251 drops to approximately 1.6volts. Atthis 

time, diode CR252 becomes forward biased turning 

ontransistor Q252 which supplies sufficient gate 

current to fire the silicon controlled rectifier (SCR) 

SCR251. Whenthe SCR conducts, the base-collector 

junction of transistor 0253, which serves as a diode, 

becomes forward biased causing transistor Q250to 

shut off. On radio sets equipped with a time-out timer, 

0250 normally acts as an emitter follower and is the 

A+ voltage source for the transmitter oscillator- 

modulator. Thus, whenQ250 is shut off, the trans- 

mitter is shut off, 

When the transmit-receive relay opens, trans- 
ті бег keyed A+/GND drops to zero thereby permitting 
SCR251 to reset. 



When the SCR conducts, Ше unijunctiontran- 

sistor (Q255) oscillates at an audio frequency. 

The output from oscillator Q255 is fed through 

capacitor C255 and R252 to the audio drivers in 

the receiver as the alert tone. The amplitude of 

the alert tone may be changed by changing the value 

of R252 (at no time should R252 be less than 

47k ohms). The following table shows the ampli- 

tude variations in speaker output, for different 

selected values of R252. Biasing voltages for these 

stages are supplied via resistor R25land diode 

CR253 when the keyed A+ with respect to ground 

is applied. 

SPEAKER OUTPUT VARIATIONS 

R252 VALUE IN dB 

+10. 1 

+8. 4 

+7. 2 

+2. 8 

Reference (100 mV) 

-2.8 

-6 

-9.8 

-13.8 

6. AUTOMATIC PILOT LIGHT DIMMER 
CIRCUIT 
(Refer to applicable Schematic Diagram) 

The pilot light dimmer circuit automatically 

controls the brilliance of the green (receive) 

pilot light mounted on the control head. In bright 
daylight, the light glows brightest to insure 
visibility. The light becomes progressively 
dimmer to reduce excessive glare as daylight 

changes to darkness. External illumination is 

sampled through a window inthe lower portion of 

the control head and acts upon a light detecting 
resistor which is mounted behind the window. 

When the radio is turned on, transistor Q501 

conducts. Its collector current flows through the 

green pilot light, DS501. The light detecting 

resistor (LDR) R513, which is part of the base 

biasing network for 0501, controls the base 

current flowing into thetransistor. Consequently, 

the current passing through the green pilot light 

is inversely related to the resistance of R513 

(LDR). 

The resistance of the LDR is controlled by 

the amount of light striking it (the resistance 

decreases аз the lightintensity increases and vice 

versa). During daylight operation(LDR resistance 

low), the collector current of 0501 is high and the 

light glows brightly. During night time operation 

(LDR resistance high), the collector current of 

Q501 is low and the light glows dimly. 

The diode bridge (comprised of СВ501, 

CR502, CR503, and CR504) isa polarity switching 

network which permits dimmer circuit operation 

in both positive and negative ground systems. 
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SERVICE AIDS 

TEST EQUIPMENT CHART 

Motorola Model S1056B-9B Portable Test Set 

Supply 
Motorola Model S1318A FM Signal Generator 

Resistor 

Motorola Model 51344 Series Digital Frequency 

Meter with Deviation Monitor 

Oscilloscope 

and Model SLN6055A RF Probe 

Motorola ModelS1053C Solid-State AC Voltmeter 

Motorola Model ТЕК-1 Transistorized Tone 

Generator or Motorola S1067B Solid-State Tone 

Generator 

Motorola SLN6221A Tone Generator 

Motorola TLN4207A Alignment Tool Kit 

Test Set 

1. RECOMMENDED TEST EQUIPMENT 

All the recommended test equipment for 

aligning and testing the radio set is listed in the 

above TEST EQUIPMENT CHART. The listed 

items or their equivalent may be used, 

2. “DIGITAL PRIVATE-LINE” CIRCUIT 
SERVICING 

а. General 

All theory of operation, test voltages, wave- 

forms, and other servicing information for the 

"Digital Private-Line' encoder-decoder is in- 

cluded on the schematic diagram. The "Digital 

Private-Line'' encoder-decoder uses a CMOS 

integrated circuit. CMOS devices should Бе han- 

dled with care. The precautions described in 

this section should be read carefully before ser- 

vicing the "Digital Private-Line' encoder-decoder, 

b. Handling Precautions for CMOS Integrated 

Circuits 

Many of the integrated circuit devices used 
in communications equipment are of the CMOS 
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Motorola Model T1012A Power Supply with Motorola 

TEK-15A Ripple Filter or 51303 Regulated Power 

Motorola Model $1350A Wattmeter with appropri- 

ate elements and Motorola Model T1013A RF Load 

Frequency and IDC Adjustments. 

IDC Adjustment. 

Motorola Model S1063A Solid-State DC Multimeter 

All audio voltage measurements. 

when making EIA Sinad sensitivity measurements) 
Servicing receiver ''Private-Line" decoder cir- 

IDC and current limiter controls. 

Motorola Model SLN6413A "Digital Private-Line" "Digital Private-Line" encoder-decoder using 
TRN6005A Code Plugs or Thumb- Wheel Switc hes 
to determine the DPL code. 

Alignment and servicing the receiver and trans- 

mitter. 

DC power requirements while servicing. 

Alignment of all rf and high i-f stages and re- 

ceiver sensitivity measurements. 

Transmitter load and rf power indicator during 

tune-up and servicing. 

All dc and rf measurements. 

IDC adjustment (the S1067B Tone Generator when 

used with an ac voltmeter can be used for mea- 

suring harmonic distortion, a function required 

cuit. Adjusting the coils, variable capacitors, 

(Complementary Metal Oxide Semiconductor) type. 

Because of their high open circuit impedance, 

CMOS ICs are vulnerable to damage from static 

charges. Care must be taken in handling, ship- 

ping, and servicing them and the assemblies in 

which they are used. 

Even though protection devices are provided 

in CMOS IC inputs, the protection is effective 

only against overvoltage in the hundreds of volts 

range such as are encountered in an operating 

system, Ina system, circuit elements distribute 

static charges and load the CMOS circuits, de- 

creasing the chance of damage. However, CMOS 

circuits can be damaged by improper handling of 

the modules even in a system. 

TO AVOID DAMAGE TO CIRCUITS, OBSERVE 

THE FOLLOWING HANDLING, SHIPPING, AND 

SERVICING PRECAUTIONS: 

(1) Prior to and while servicing a circuit 

module, particularly after moving within the ser- 

vice area, momentarily touch both hands to a bare 

metal earth grounded surface. This will discharge 

any static charge which may have accumulated on 
the person doing the servicing. 
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(2) Whenever possible avoid touching any 

electrically conductive parts of the circuit mod- 

ule with your hands. 

(3) When servicing a circuit module, avoid 

carpeted areas, dry environments, and certain 

types of clothing (silk, nylon, etc.) because they 

contribute to static buildup. 

(4) АП electrically powered test equipment 

should be grounded. Apply the ground lead from 

the test equipment to the circuit module before 

connecting the test probe. Similarly, disconnect 

the test probe prior to removing the ground lead. 

(5) Ifa circuit module is removed from the 

system, it is desirable to lay it on a conductive 

surface (such as a sheet of aluminum foil) which 

is connected to ground through a resistance of 

approximately 100k. 

WARNING 
If the aluminum foil is connected directly 

to ground, be cautious of possible electrical 

shock from contacting the foil at the same 

time as other electrical circuits. 

(6) When soldering, be sure the soldering 

iron is grounded. 

(7) Prior to connecting jumpers, replacing 

circuit components, or touching CMOS pins (if 

this becomes necessary in the replacement of an 

integrated circuit device), be sure to discharge 

any static buildup as described in procedure l. 

Since voltage differences can exist across the 

human body, it is recommended that only one 
hand be used if it is necessary to touch pins on 

the CMOS device and associated board wiring. 

(8) When replacing a CMOS integrated cir- 

cuit device, leave the device in its metal rail 

container or conductive foam until it is to be in- 

serted into the printed circuit module. 

(9) All low impedance test equipment (such 
as pulse generators , etc.) should be connected 

to CMOS device inputs after power is applied to 

the CMOS circuitry. Similarly, such low imped- 

ance equipment should be disconnected before 

power is turned off, 

(10) Replacement modules shipped separately 

from the factory will be packaged in a conductive 

material. Any modules being transported from 

one area to another should be wrapped in a simi- 

lar material (aluminum foil maybe used). NEVER 

USE NONCONDUCTIVE MATERIAL for packaging 

these modules. 

c. Performance Tests 

If the decoder is operating properly, a 

0.25 microvolt rf carrier modulated +0.5 kHz 

with the appropriate "Digital PL" code should un- 

squelch the receiver. This can be checked as 

follows: 

(1) Connect the rf signal generator output to 

the radio set antenna jack and set the generator 

output level to minimum, 

(2) Modulate the signal generator +0.5 kHz 

with the appropriate "DPL' (''Digital Private- 

Ііпе") code, The modulating signal can be ob- 

tained from a Motorola Model SLN6413A "Digital 

Private-Line' Test Set. 

(3) Also modulate the signal generator with 

a 300 to 3000 Hz tone, Total deviation should be 

+4 kHz, including "DPL" code, 

(4) Increase the signal generator output 

level until the receiver unsquelches, No more 

than 0.25 uV should be needed to unsquelch the 

receiver. 

The encoder should modulate the transmitter 

rf carrier at least £0. 5 kHz. The transmitted 

signal should unsquelch any properly-operating 

receiver that is equipped with the same "DPL" 

code and is operating in the "DPL'' mode. After 

the microphone PT T button is released, the trans- 

mitter should remain keyed for about 180 milli- 

seconds and the encoder should produce a turn- 

off code, No squelch tails should be heard in 

properly operating "ОРІ, receivers. Validity 

of the "ОРІ"! code and turn-off code can be checked 

with а Motorola SLN6413A "Digital Private- Line! 

Test Set. 

d, Trouble shooting 

If the encoder-decoder performance is un- 

satisfactory, first thoroughly inspect the radio 

set and, particularly, the "ОРІ," encoder-decoder 

board. Check for visible defects in circuit boards, 

components and wiring. After any visible defects 

have been corrected, test the radio set and "DPL" 

board operation again, 

unsatisfactory, use the following troubleshooting 

chart to help you isolate the defective circuit and 

component. 

If performance is still 
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"DIGITAL PRIVATE-LINE'" ENCODER-DECODER TROUBLESHOOTING CHART 

Use this troubleshooting chart as а supplement to 

the maintenance information on the schematic diagram. 

SYMPTOM PROBABLE CAUSE 

Transmitter has no power No A+ from PTT delay 1. Check PTT switch circuit. 

output. Transmit relay circuit, 2. Check PIT delay circuit: 

doesn't operate. 

Transmitter causes squelch | Turn-off code not be- Check turn-off code deviation: should be +500 

tails in ''DPL''-equipped ing sent, or is of in- to+1000 Hz. Turn-off code should begin as 

receivers. sufficient duration or soon as PTT button is released. Trans- 

deviation, mitter should remain keyed for 160 to 

250 msec after PTT button is released. 

. Check PIT delay сїтепт 

3. Check 0801-9: should Бе 0 У during delayed 

Р 

4, Check 0821: must Бе off for proper low- 

pass filter operation during transmit. 

Transmitter cannot un- Insufficient transmit- Check "ОРІ" deviation: should be +500 to 

squelch "DPL''-equipped ter "ОРІ" deviation. |+1000 Hz. 

receivers. Incorrect or faulty 1. Check 0801-15 through 0801-23 for proper 

Di E code, octal code. 

2. Check U801-9: should be +6 V (high). 

Encoder filter is mal- |Check encoder filter (Q801-803 and Q821) for 

CIRCUIT CHECKS 

| use nin, proper operation. 

50 kHz oscillator is Check U801-4 for 50 kHz square wave. Rise 

malfunctioning. [time should be 750 nsec or less. 

Receiver will not unsquelch | Switch interface cir- Check switch interface circuits (0805 and 0806). 

in ''DPL" operation, cuits are malfunction- |0806 emitter should be 12.8 У when U801-7 is ” 

ing. high. 

U801 is not decoding 1. Check 0801-7: should be 6 V when decoding 

properly. a valid code. 

2. Check U801-1: should be 0 У, 

3. Check 0801-12 with oscilloscope. You 

should see 6 V p-p pulses 1. 84 msec apart. 
50 kHz oscillator [Check U801-4 for 50 kHz square wave. Rise 

malfunctioning, time should be 750 nsec or less. 

U801 is not properly Check U801-15 through U801-23 for proper 

programmed, octal code, 

U801 is in encode Check U801-9: should be low. 
mode. 

Decoder filter and Compare waveforms and voltages with those on 

data conditioner the schematic diagram. 

malfunctioning, 

Excessive decoder falsing. Decoder low-pass Check decoder filter response. At Q812 emitter 

filter malfunctioning. [the filter response should be -1 to -4 dB at 

134 Hz and -12 to -15 dB at 250 Hz. Keep input 

signal below 400 mV p-p to keep CR803 and 

CR804 out of clip. 

Encoder-decoder Check U801-7: should be low when no code is 

U801 malfunctioning.  |decoded. 

U803C in current Check U803-9: should be 10.0 V when U801-7 

source is on, is low. 

Excessive blocking Decoder filter mal- Check decoder filter response, See checks for 

functioning, excessive decoder falsing. 

Current source mal- Check U803-9: should be 0.1 V when U801-7 is 

functioning, high, 

Squelch open at all times in | Switch interface circui{ Check switch interface circuits (0805 % 0806). 

Ир malfunctioning, 

0801 malfunctioning, |Сһеск U801-7: should be 6 V except when valid 

code is decoded, 

Power supply voltage |Check voltage at U801-24. 

їв nof рыд У 2.5 V. 

| 50 kHz oscillator oper- Check 50 kHz clock signal at U801-4: 
ating intermittently or 

at wrong frequency. 

should be 
50 kHz square wave. Rise time should be 

750 nsec or less. 
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3. PRINTED CIRCUIT BOARD 
SERVICE AND REPAIR 

a. Component Removal 

Most components are located on printed 

circuit boards. Special care should be taken 

during troubleshooting to be ascertainas possible 

that the suspected component is actually the one 

at fault. This special care will eliminate 

unnecessary unsoldering and removal of parts 

which may damage or weaken other components 

or the printed circuit board. 

CAUTION 
The components are soldered to the 

printed circuit plating which extends 

through the holes to the plating on the 

opposite side. Read this section for 

proper use of the soldering iron to 

prevent damage when removing com- 

ponents. 

Transistors are dependable components and 

are not subject to replacement frequently, as 

vacuum tubes are. Therefore, the serviceman 

is cautioned not to replace transistors before a 

thorough check is made. Thetransistor terminal 

voltages should be checked first. Ifthese voltages 

are not reasonably close to the value specified on 

the schematic diagram, the associated components 

should be checked. If alldc voltages are correct, 

the signal should be traced through the circuit to 

showany possibility of breaks in the signal path. 

When removing resistors, capacitors and 

similar components, heat the connection to be 

loosened until the solder is molten. Then brush 

away, or shake off as much of the molten solder 

as possible. If the leads are bent over, usea 

soldering aid tool or a knife to straighten them. 

It may be necessary to apply the soldering iron 

while doing this. While applying the soldering 

iron, wiggle the component gently to free it, then 

lift it from the board. Be sure the component 

lead is free before trying to remove it or the 

printed circuit wiring might be damaged. Clean 

the circuit wiring around the holes with solvent. 

Install the new component and solder it in place. 

Never let the solder flux bridge the gap between 

the wiring pattern. This сап reduce the resistance 

between circuits to only a few megohms which will 

cause leakage and disrupt certain electronic 

circuits. Use solvent to clean away flux after 

soldering. Я 

Removal ої the transmitter-receiver printed 
circuit board is not necessary. All components 

are accessible as mounted. 

b. Repair 

In the past, servicemen have been led to 

believe that printed circuits are extremely fragile 

and that an exceptionally low wattage soldering 

iron must be used to prevent the heat from lifting 

the plating. This is a misconception. Experience 

has shown that using a soldering iron with low heat 

output, in many cases, has actually caused the 

damage that the serviceman was trying to prevent. 

It is absolutely necessary to raise the temperature 

of the connection until the solder flows freely 

around the component lead. This usually takes a 

considerable length of time with avery low heat 

iron. During this time heat is conducted away 

from the connection by the printed wiring causing 

them, in some instances, to break away from the 

board. Ifa component is to be removed, its 

soldered connections must Бе raisedtoa tempera- 

ture that permits freeflowofsolder. Otherwise 

the component's leads may not be freedfrom the 

plating in the hole which will be pulled out of the 

board as the componentis removed. The soldering 

iron supplied with the Motorola Printed Circuit 

Repair Kit is recommended for most work on 

printed circuit boards. This hi-heat ironneed be 

applied only a very short time to heat a connection to 

the point where solder flows freely. Itis obvious 

that aniron this hot should not be held ona connection 

longer than necessary. Extended periods of high 

heat will cause the foil to peel loose from the board. 

The tip of the iron has a tapered point to 

permit its exact application to the desired connec- 

tion in the compact equipment. Always keep the 

iron tip well tinned and clean. 

Breaks in the printed wiring can be repaired 

by bridging the gap with solder. Remove the resin 

coating covering the printed wiring with solvent 

before soldering. Large areas of the printed 

wiring that have peeled loose can be repaired with 

a piece of hook-up wire. The hook-up wire should 

follow along the path of the original printed wiring. 

This avoids any lead dressing problem in critical 

circuits. 

[e] Tools 

Motorola has available several items which 

can be used to aid in parts replacement and 

repair of the printed circuit board. These tools 

are described and illustrated in the following 

paragraphs. 

(1) Magnifying Glass 

Miniaturization requires precision work 

bothin manufacture and infield service. Adequate 



d. Front Panel and Key Lock Removal Е ЕЕ l SE Ë 

The radio set is completely accessible for 

service without removing the front panel. Unusual 

circumstances, such as front panel damage, may 

necessitate front panel replacement. 

To remove the front panel, the key lock must 

be dismantled, the escutcheon removed and the 

four front panel screws must be removed. A 

special tool, Motorola Part No. 66A84909B01, is 

required to free the lock barrel from the outside 

housing which in turn permits the locking bar to 

be removed. 

The lock barrel is removed as follows: 

(1) Insert the key into the lock and turn the 

key horizontally to the unlocked position. 

(2) Insert tool (No. 66484909В01), with 

the beveled edge of the tool facing upward, into 

the small slot in the front end of the lock. 

ST-650 Magnifying Glass & (3) Push the tool in until it stops and turn м 
Built-In Light Source 180? clockwise. 

concentration of light and magnificationare aids (4) Pullthe key, this removes the key and 

to service by enabling a visual examination the barrel from the lock housing. 
of connections and miniature parts. TheST-650 
or ST-652 Magnifying Glass & Built-In Light (5) If the lock has a metal locking bar, re- 
Source is a most satisfactory device for use in move the locking bar spring. Plastic lock bars 
servicing miniature equipment in the shop. This do not require springs. 
large illuminated magnifying glass makes iteasy 

to see any portion of the small components found (6) Remove the lock bar. 
on the printed circuitboard. Refertotheaccom- 

panying illustration. 

(2) Printed Circuit Repair Kit. Re-assembling the front panel and key 

lock is accomplished by reversing the order of 
The ST-639 Printed Circuit Repair Kit the steps. 

supplies most of the basic tools needed for work 

on printed circuitry and miniature components. 

Refer to the accompanying illustration. 4. TRANSMITTER SERVICING 

NOTE 
The needle point tiplet for the soldering 

element may be filed to an even finer 

point to avoid damaging the compact 

printed circuitry. 

a. Alignment Procedure 

Instructions for aligning the transmitter are 

provided in the Transmitter Alignment Procedure 

of this manual. Refer tothese instructions forall 

information pertaining to transmitter tuning. 

b. Metering the Transmitter 

A 12-pin metering receptacle for connecting 

a Motorola ModelS1056B-9B Portable Test Set 

is located in the exciter circuit on the main radio 

board. A Motorola Model SKN6012B Metering 

ST-639 Printed Circuit Repair Kit Cable must be used to connect the portable test 

(е; 
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set to the metering socket. Typical meter readings 
are giveninthe Transmitter Alignment Procedure. 
If meter readings differ greatly fromthose in the 
table, check the transmitter for defective compo- 
nents or improper alignment. 

с. Power Output 

Connect a wattmeter at the antenna receptacle 
on the front panel of the radio setandtake а power 
reading. If rated power output is not obtained 
(45 or 30 watts dependent on model) proceed with 
meter readings. 

d. Meter Readings _ د کک‎ id 

Connect the portable test set to the transmitter 
metering socket and set the function selector switch 
ofthe test settothe XMTR position. Take readings 
and compare them with the values tabulated in the 
Transmitter Alignment Procedure, or preferably, 
compare them with the set of readings taken the 
last time the transmitter was serviced. 

HARMONIC 
FILTER 

POWER 
RELAY 

RE 
DECK 

SECTION 

1ST 
OSCILLATOR 

AND MULTIPLIER 
SECTION 

TRANSMITTER 

METERING 

SOCKET 

EXCITER 

SECTION 

R105 

POWER 

OUTPUT 

CONTROL 

WARNING 
To prevent possible damage to the radio, 
set, key the transmitter in short bursts 
only, long enoughto take meter readings, 
until the transmitter is returned to 
normal. 

If exciter meter readings are abnormal, the 
malfunction can be isolated by checking the 
appropriate stages for proper dc signal voltages. 
DC readings should be made with either a high 
impedance voltmeter or a VOM as noted on the 
schematic diagram, and compared to the readings 
on the schematic diagram or previous voltage data 
on the unit. It should be notes that the class C 
stages Q106, Q110, О111 and 0112 will show re- 
verse bias on the emitter-base junction. This is 
normal and due to the self-bias generated by the 
transmitter when drive is present. Consequently, 
this can be used as an indication of drive to a 
particular stage. 

"PRIVATE-LINE'"' 

ENCODER AND 

DECODER 

11.7 MHz 

ТЕ 

SECTION 

2ND 

OSCILLATOR 

SECTION 

POLARITY 

REVERSING 

CONVERTER 

"UPERMAKAY" 

FILTER 
AEPS-9164-O 

Radio Set Location Detail 
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The ac signal readings givenin Figure 5 may 

be used ав a guide to isolating a defective stage. 

Also, typical transmitter audioand rf waveforms 

are shown on the schematic. An rf probe and high 
impedance ас voltmeter, such as the Motorola 

51063С can be used for Ше rf readings. The audio 

stages will require a sensitive ac voltmeter. 

Voltage and resistance checks of the suspected 
stage in the exciter or power amplifier section 
should isolate the defective component. 

е. Frequency and Audio Sensitivity 

Check transmitter frequency and modulation 
sensitivity. A .14 volt 1000 Hz audio signal ap- 
plied at the microphone receptacle should produce 

по less than 3. 3 kHz deviation. If the transmitter 

cannot be ''warped''to the proper frequency, check 
the regulator voltage (9. 1 V dc). Replace the 
crystal or the varactor diode if necessary. 

is "Private-Line'" Tone Generator сее ааа III ISI ATA E 

If transmitter deviation with РІ, tone 

applied is improper, check Ше tone oscillator and 

tone amplifier circuits. The following typical ac 

signal levels were measured with a Motorola 
Transistorized AC Voltmeter. Signal levels may 
vary widely depending uponthe frequency of the 
"Vibrasender'" Resonant Reed. Refer to the chart 
in Figure 6 and the schematic diagram. 

The phase of the signal at the tone generator 

output should reverse when the transmitter is 

keyed and revert to the original condition imme- 

diately when unkeyed. The ''Vibrasender'! Reso- 
nant Reed can be checked quickly by plugging it 
into a Motorola SLN6221A "Private-Line'" Tone 
Generator. If a tone outputis generated, the reed 
is good. Make dc voltage checks and resistance 
checks to isolate the defective part. 

If "squelch tail" noise bursts are heard іп 

listening receivers, check voltages inthe "геуегве 
burst'! switch circuit of the transmitting station. 
DC voltages givenonthe schematicare for the 
transmitter keyed condition. Figure 7 shows the 
important transient waveforms which should be ,, 
seen in the "reverse burst! circuitry when the 

transmitter is unkeyed. 

FIGURE 5. 
TRANSMITTER AUDIO AND RF VOLTAGE READINGS 

METERING POINT 

Audio Amplifier (0101) Note 1 

Clipper (Q102) Note 1 

Emitter Follower (0103) Note 1 

Oscillator(s) (0104, 0119, 0120, Q121) 

(0105) 

(0108) Note 2 

Pre-Driver (0109) Note 2 

| (Q110) Notes 2, 5 

2329112) Notes 465 

(КОМПЕ O12) Notes 2 6 

TYPICAL VOLTAGE READINGS (rms 

"e 

<<< 4 44 4 < 

со {ое 

о {ол |л| іо {со 

с ojo 

i = нь | бо 

mn 

Audio readings are taken with 0. 1 V rms of 1000 Hz tone applied at the microphone connector. 
These voltages measured with respect to transmitter A- plating (not chassis ground). 
All voltages measured with respect to chassis ground unless otherwise indicated. 
Supply voltage - 13.6 V dc. 

45 watt power amplifier only. 

30 watt power amplifier only. 
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FIGURE 6. 

"PRIVATE-LINE'" TONE GENERATOR MEASUREMENTS 

Tone Oscillator, Q704, Base 

Tone Oscillator, Q704, Collector 

Across Reed Primary, ВІ to В 

Across Reed Secondary, Al to 

Tone Oscillator, Q705, Base 

Tone Oscillator, Q705, Collector 

Tone Oscillator, Q705, Emitter 

PL Amplifier, Q/06, Base 

PL Amplifier, 0706, Emitter 

PL Amplifier, Q706, Collector 

PL Amplifier, Q707, Collector 

PL Tone Output (BLK-GRN WIRE) 

NOTES: 

1. 

to chassis. 

TEST POINT TRANSIENT WAVEFORMS 

--- 5 

12 VOLTS I 

| 
UN-KEY —i<—— 150 ms ——| 

| | 
CR7O7 

DELAY GENERATOR 
CATHODE 

І 
14 VOLTS | 

Q702 
DELAY GENERATOR 

COLLECTOR 

| 
UN-KEY +@—— 150mS Q703 

RELAY DRIVER о VOLTS— — — 

COLLECTOR 

AEPS-3137- O 

Figure 7. 

Transients Appearing in "Private-Line' Delay 

Circuit After the Transmitter is Unkeyed 

в. "Digital Private-Line'' Code Generation 

If transmitter deviation with ''Digital Private- 

Line" binary signals applied is improper, refer 

to separate Motorola instruction section 

68P81106E83 for information on setting deviation, 

5. RECEIVER SERVICING 

a. Alignment Procedure 

Instructions for aligning the receiver are 

provided in the Receiver Alignment Procedure of 

this manual. Refer to these instructions for all 

information pertaining to receiver tuning. 

METERING POINT 

Readings may be taken without keying transmitter. 

2. All readings taken with Motorola AC Voltmeter are referenced 

TYPICAL AUDIO VOLTAGES 

180 mV rms 

ТАТУ ТІЛЕ 

60 mV rms 

00 mV rms 

0.85 V rms 

0.4 V rms 

0.85 V rms 

V rms 

195 Viris 

25 mV rms 

S2 о сав 

0.60 У rms 

b. Metering the Receiver 

A 12-pinmetering receptacle for connecting 

a Motorola ModelS1056B-9B Portable Test Set 

is located nearthe discriminator transformer on 

the main radio board. A Motorola Model SKN6012B 

Metering Cable must be used to connectthe port- 

able test set to metering socket. 

c. Receiver Sensitivity аА 4080209 NR 

The sensitivity measurement isa relatively 

simple means for making a very comprehensive 

check on receiver's overall gaindistribution and 

general operating performance. The sensitivity 

check should be among the first measurements 

made when a receiver malfunction is suspected. 

Receiver sensitivity can be determined by 

using either the EIA-SINAD method or the 20 dB 

quieting method. The SINAD method is certainly 

the better of the two since the use ої а modulated 

carrier gives a check on receiver bandwidth and 

audio power output; two performance characteris- 

tics whichthe quieting method by andlargeignores. 

Quieting sensitivity, however, is by far the simpler 

measurementand, consequently, is the measure- 

ment generally performed in the field. The 

procedures for both measurements are given here. 

0, 50 uV or less) 

20 dB Quieting Sensitivity of a receiver 

is the minimum value of unmodulated rf generator 
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RECEIVER 

METERING 

SOCKET 

AUDIO & 

SQUELCH 

SECTION 

455 kHz 

IF SECTION 

9.1 V 

REGULATOR 

SECTION 

Аз 

FILTER 

SECTION 

BEPS-3525-A 
POLARITY 

JACK 

"PRIVATE-LINE" ENCODER 

ФР AND DECODER BOARD 
(FOLDED OUT) 

'УІВЕАЗРОМРЕЕ" 

RESONANT REED 

"VIBRASENDER" 

RESONANT REED 

AUDIO 

OUTPUT 

TRANSISTORS 

AUDIO 

OUTPUT 

TRANSFORMER 

TIME-OUT TIMER 

CONNECTOR 

Radio Set Location Detail 

voltage which will reduce the receiver noise out- 

put by 20 dB (1/10th ofthe initial noise voltage). 

To conduct the test, an rf signal generator 

must be connected to the receiver antenna input and 

the receiver audio output terminated inits proper 

load (3 to 4ohms) with means provided to measure 

theaudiooutputlevel. (Eitheranaudio vtvm or a 

Motorola Model 51056В-9В Series Test Set may 
be used. ) 

Withthe signal generator initially turned 

off the carrier frequency, adjustthe receiveraudio 

volume control, located on the radio set control 

head, for 1. 0 volt rms audio noise output. (Switch 

positionllonthetest set.) Note that the squelch 

control should be turned fully counterclockwise 

(receiver unsquelched) for this test, On''Private- 

Line" ог ''Digital Private-Line' squelch models, 

set the monitor-operate switch to м4) : 

26 

Withthe signal generator initially adjust- 
ed for a substantial rf input to the receiver 
(1000 uV), setthe generator frequency on the car- 
rier frequency and carefully adjust for discrimina- 
tor ''0'' (switch position 4 on the Motorola test set). 

The signal generator output is then 

reduced until the audio output noise level increases 

to „ТУ rms. This generator input level is the 

receiver 20 dB quieting sensitivity. 

(2) 12 dB Sinad Receiver Sensitivity . 
. 

(Specification = 0.35 uV ог less) 

The EIA definition for sensitivity of a 
receiver is the minimum value of the modulated 
rf generator voltage which will produce at least 
50% of the receiver's rated audio power output 
with a (signal +noise + distortion) to (noise + 
distortion) ratio (SINAD radio) of 12 dB or better. 



To conduct Ше test, an rf signal generator 

frequency modulated with 1000 Hzat 43.3 kHz 

deviation, must be connected to the receiver 

antenna input and the receiver audio output 

terminated in its proper load (3 to 4 ohms) with 

means provided to measure audio outputleveland 

to "eliminate" the 1000 Hz signal. 

The most convenient elimination device 

is a total harmonic audio distortion analyzer, which 

is also used аз the output level indicator; however, 

any other filter device having an attenuation of at 

least 40 dB at 1000 Hz and effectively 0 dB attenu- 

ation below 900 Hz and above 1100 Hz (up to 3000 Hz 

or more) can be used in conjunction with a very 

high impedance audio voltmeter. 

The Motorola Model 51067В Audio 

Oscillator can be usedas a band elimination filter 

and, when used with an audio voltmeter, provides 

a convenient means for making this measurement. 

With the signal generator initially adjusted 

for a substantial rf input tothe receiver (1000 uV), 

the generator frequency is carefully adjusted for 

discriminator ''0'' (switch position 4 onthe Motorola 

Portable Test Set) and the receiver audio VOLUME 

control, located onthe radio set controlhead, ad- 

justed to provide an indication of the 5 watts rated 

audio power output (4 volts across 3 ohm load or 

4. 5 volts across 4 ohm load). Note that the SOUELCH 

control onthe radio set control head should be turn- 

ed fully counterclockwise (receiver unsquelched) 

for this test. On''Private-Line'' ог ''Digital Private- 

Line" squelch models, зе the monitor-operate 

switch to аф) ; 

The signal generator output is then 

reduced to a low level (. 25 uVand the audio output 

level noted, the 1000 Hz elimination filter is 

switched into the circuit andthe level difference 

observed. Ifthe difference is 12 dB (level reduced 

to one-quarter of the previous voltage) this 

generator input level is the receiver sensitivity. 

If the difference is either more ог less than 12 dB, 

the generator attenuator must be adjusted slightly 

until 12 dB is reached and the new attenuator 

setting is the sensitivity figure. Should the receiver 

audio output fall to less than 2.5 watts, with the 

elimination filter switched out of the circuit, asa 

result of the test, the generator output must be 

increased until 2.5 watts is reachedandthis set- 

ting is the receiver sensitivity, even though the 

SINAD will be greater than 12 dB. 

d. Meter Readings 

Connect the portable test set to the receiver 

metering socket and set the function selector 

switch to the RCVR position. Check the meter 

readings (with no carrier signal) and compare 

with the typical readings given in Figure 8. 

FIGURE 8. 

TYPICAL RECEIVER METER READINGS 

WITH NO CARRIER SIGNAL 

Selector 

Switch 

Position 

Typical 

Meter 

Readings in uA 

Base of 3rd 455 kHz 
ampl. 

`` T ES O re 
16 Base ofmultiplier- 

tripler 

Set the signal generator on carrier frequency 

and set the level for a 10 microamp reading in 

meter position 1. Мо more than 8.0 microvolts 

should be required (typically 3.5 uV). 

A lowmeter position 5 reading indicates that 

the 455 kHz amplifier strip is not operating cor- 

rectly. Refer to paragraph g. 

A low meter position 6 reading indicates that 

the lst mixer injection is probably low. Refer to 

paragraph e. 

If more than 8. 0 uV of carrier signal is 

required for а 10 uA reading on meter position 1, 

the receiver gain is low. Check for low mixer 

injection voltages (paragraph e) andimproper re- 

ceiver gain distribution (paragraph f). 

e. Injection Voltages 

With no signal into the receiver, measure 

the rf voltages on the bases of the firstand second 

mixer transistors. The injection voltage to Q2 

should be between 0.4-1.1 У and the injection 

voltage to Q6 should be between 55-95 mV. 

is low, check 

poor solder 

Usually a 

will 

If either injection voltage 

the corresponding oscillator for 

connections or defective components. 

check of dc voltages in the faulty circuit 

pinpoint the source of trouble. 

f Receiver Gain Distribution * Low Level ВЕ 

and IF Stages 

The simplest method for checking the gain 

distribution of a receiveris toapply an on-channel 

rf voltage to the antenna connector while monitor- 

ing а selected point in the receiver with ап rf 
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voltmeter. The amount ої signal necessary to 

produce a specific reading on the voltmeter gives 

an indication of the total gain betweenthe antenna 

connector and the point being monitored. The 

amount of signal required to produce this reading 

can then be compared with the values tabulated in 

Figure 9. Any significant deviation between 

measured and tabulated values indicates that some 

circuit between the antenna and the point being 

monitored isnot operating correctly. The faulty 

circuit can usually be isolated after monitoring 

several points, where upon a visual inspection of 

soldered connectors or adc voltage check will 

pinpoint the problem area. 

в. High Level 455 kHz Stages 

The last three 455 kHz stages should limit 

receiver noise when no carrier signal is present. 

Some typical RMS noise voltages on the three 

limiter stages are tabulated in Figure 10. (АП 

voltages were measured witha Motorola DC mul- 

timeter using the rf probe and are referenced to 

chassis ground. ) 

The recovered audio noise voltage (as 

measured at the collector ої 0307 with an audio 

vtvm) should Бе 1.5 V rms. The corresponding 

audio voltage at the emitter of Q309 

(the emitter follower) should measure around 

0.53 V rms. 

These ac and rf voltage measurements 

coupled with the dc voltages listed оп Ше schematic 

should make troubleshooting this section of the 

receiver relatively simple. It is possible for 

the voltage on the base of the lst 455 kHz limiter 

(Q304) to be much lower than indicated and still 

FIGURE 9. 

TYPICAL RECEIVER GAIN DISTRIBUTION 

RF VOLTAGE AT 

ANTENNA 

CONNECTOR METERING POINT 

Junction of the100 ohm resistor and L3 (Q1) 

lst Mixer Drain (Q2 

lst 455 kHz IF Amp. Base (0301 

lst 455 kHz IF Amp. Coll. (Q301) 

All voltages referenced to chassis ground. 

DC Supply Voltage - 13.8 V dc 

NOMINAL RF VOLTAGE 

AT METERING 

POINT 

TLD8430A or 

TLD1770A 

Series RE 

TLD8370A Series 

RF Deck 

All voltages measured with Motorola Model $1063A DC Multimeter using the SLN6055A RF Probe. 

FIGURE 10. 
LIMITER NOISE VOLTAGES WITH NO CARRIER SIGNAL 

METERING POINT 

All voltages measured with Motorola Model 51063А DC Multimeter 

using the SLN6055A RF Probe. 
All voltages referenced to chassis ground. 
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FIGURE 11. 

TYPICAL AUDIO NOISE VOLTAGES 

Discriminator Output (Collector of Q308) 

Base of Audio Driver (Q342) 

Collectors of Audio Drivers (0341, Q342) 

Audio output into 3.2 Speaker 

NOTES: 

1. All readings referenced to chassis. 

counterclockwise; PL switch OFF. 

DC Supply Voltage = 13.8 У ас. 

maintain the correct voltage levels at the remain- 

ing points. This is an indication of loss of gain 

in the lower level stages (refer to paragraph f). 

h. Receiver Audio Circuit 

Checking the receiver audio section can be 

done by measuring noise voltages only (i.e., no 

carrier signal). Set the VOLUME control to 

maximum and the SQUELCH control fully counter- 

clockwise (unsquelched). On  "Private-Line'" 

tone-coded squelch models, set the monitor- 

operate switch to $). 

Connect ап ac voltmeter across the speaker 

and measure the noise output. Atleast3.0 V rms 

of noise should be measured. (This should corre- 

late to over 5 watts or 4. 0 volts of audio output 

when the unit is receiving а carrier with the 

standard test modulation.) Iftheaudio output is 

low, measure the noise voltages at the individual 

stages to isolate the problem. Typical values of 

audio noise voltage measured with the Motorola 

AC Voltmeter are given in Figure 11. 

i. Carrier Squelch Circuit 

Remove the carrier signal from the antenna 

input to the unit. Ша '"Pivate-Line' tone-coded 

Squelch model is being checked, setthe monitor- 

operate switch to 3) (съескз for "Private-Line' 

tone-coded squelch models are given іп the 

"Private-Line' section). On all sets, set the 

SQUELCH control fully clockwise to fully squelch 

the receiver. Typical meter readingsare listed 

in Figure 12 and on the schematic diagram. 

CIRCUIT METERED 
 ‏EE пт A ES ص ص جج ج ج <

Emitter Follower Output (Emitter of Q309) 

Base of lst Audio Amplifier (0340) | 

1 ( ) Collector ої lst Audio Amplifier (0340 

Base of Audio Driver (0321) 

Bases of Audio Finals (Q343; Q344) 

Collectors of Audio Finals (Q343, Q344) 

2. АП voltages measured with Motorola Model S1053C AC Voltmeter. 

22 VOLUME control at maximum fully clockwise; SQUELCH control fully 

TYPICAL READING 

ТЭО N эфес 

Check the ас voltages at the base andemitter 

of the lst audio amplifier Q340. Whether this 

transistor is forward or reverse biased 

determines the squelch condition of the receiver. 

When sufficient noise is present, and the radio is 

fully squelched, аз with по carrier, the voltage 

applied to the emitter of Q340 should be approxi- 

mately 8. 1 volts dc. The voltage should Бе 

increased to 10. 0 volts dc to unsquelch the radio 

circuit. 

А properly operating squelch circuit should 

meet the following sensitivity specifications. 

(1) Squelchthreshold sensitivity: 0. 18 uV or 

less. Мі по signal input, set the SOUELCH con- 

- trol so the noise just quiets (squelchthreshold). On 

"Private-Line'! tone-coded squelch models, set the 

monitor-operate switch to В ф)). Modulate the 

signal generator with 1000 Hz tone for 3. З kHz de- 

viation. Set the signal generator output to zero апа 

increase until the tone is heard inthe speaker. Мо 

more than 0. 18 uV should be required to cause Ше 

tone. 

(2) Full squelch sensitivity: 0.5uVorless. 

Set the SQUELCH control fully clockwise and apply 

aninputsignalasinstep(l), preceding. Nomore 

than 0. 5uV should be required to produce the tone. 

ўс "Private-Line'" Decoder 

А general check ої the 'Private-Line!! circuit 

performance may be conducted as follows: 

20 



FIGURE 12. 
CARRIER SQUELCH NOISE VOLTAGE MEASUREMENTS 

CIRCUIT METERED 

Squelch Limiter, Base (Q345) 

Squelch Limiter, Collector (Q345) 

Squelch Detector, Base (Q346) 

Squelch Detector, Emitter (Q346) 

NOTES: 

referenced to chassis. 

TYPICAL READING 

1. All voltages measured with Motorola AC Voltmeter and are 

2, SQUELCH control at maximum, no signal input. 

FIGURE 13 

"UPRIVATE-LINE'" DECODER MEASUREMENTS 

Decoder Board Input (GRAY-GRN lead) 

PL Amplifier, Base (0751) 

PL Amplifier, Collector (Q751) 

Amplifier/Clipper, Base (Q752) 
Amplifier/Clipper, Collector (Q752) 

"Vibrasponder'" Driver, Base (0753) 

"Vibrasponder" Driver, Emitter (0753) 

Amplifier, Base (Q754) 

Amplifier, Collector (Q754) 

Detector, Base (Q755) 

Detector, Collector (Q755) 

Output Switch, Base (Q756) 

Output Switch, Collector (Q756) 

Noise Switch, Base (Q757) 

(1) Receiver PL squelch sensitivity should be 
0,18 uV orless. Setthe monitor-operate switch to 
operate (opposite эф) ). Turnthe SQUELCH con- 
trol fully counterclockwise, Modulate the signal 
generator with the ''Private-Line" tone frequency 
stamped оп the ' Vibrasponder" Resonant Reed of 
the radio set. (This may be done with the Motorola 
SLN6221A PL Tone Generator. ) Adjust the mod- 
ulating tone for 0. 5 kHz deviation. Set the signal 
generator output to zero and increase until noise 
is heard in speaker. Nomore than 0. 18 uV should 
be required. 

If ''Private-Line'' squelch sensitivity in 
the receiver is low ог the circuitis inoperative, 
use the charts in Figures 13 and 14 and the 
schematic diagram to localize the trouble area. 

(2) There should be по "squelch tail" (noise 
burst) at the end of atransmission from other 
stations inthe communications system. A "squelch 
зай" is indicative of improper operation of the 
transmitter PL delay circuitry. Refer to the 
section on transmitter servicing. 

k " Digital Private-Line'" Decoder 

A complete check of the " Digital Private-Line" 
decoder circuit can be found in separate Motorola 

30 

METERING POINT TYPICAL READING * 

*Readings taken with 1000-mV input rf signal and 0. 5- kHz PL tone deviation. 

60 mV rms 

210 mV rms 

540 mV rms 

500 mV rms 

100 mV rms 

11.4 V dc 

11.9 Vide 

instruction section 68P81106E83, The information 
inthis instruction section together with the mainte- 
nance data on the schematic diagram should provide 
sufficient servicing information. 

6. MULTIPLE FREQUENCY 
MODIFICATION CONNECTIONS 

The MULTIPLE FREQUENCY RADIOS JUMPER 
AND COMPONENT CONNECTIONS TABLE lists 
the standard and optional transmit (C) and receive 
(R) combinations, Radio sets ordered with non- 
standard combinations are modifiedas necessary 
atthe factory. New system requirements for dif- 
ferenttransmit-receive combinations are easily 
handled by field modification. 

The table lists the frequency combination in 
the first column, The other columns on the same 
line indicate which resistors are removed to dis- 
able unused oscillators. Jumper columns indicate 
diodes to be jumpered to ground (for single-frequency 
operation) or diodes to be jumpered together, 
Jumpered diodes provide a ground path for the 
unused oscillator's control leads to activate a 
desired oscillator, Refer to the Transmitter and 
Receiver Circuit Board Details for component 
locations, 



TURN VOLUME ТО MAXIMUM. 

TURN SQUELCH KNOB FULLY 

COUNTERCLOCKWISE (SQUELCH OPEN). 

TURN "PL" SWITCH “OFF” 

NOISE NO NOISE 

TURN SQUELCH KNOB NOISE CHECK VOLTAGES AT FIRST AUDIO 
FULLY CLOCKWISE AMPLIFIER BOTH SQUELCH AND 

NON-SQUELCH POSITIONS OF 

SQUELCH KNOB. ALSO TRY BOTH 

POSITIONS OF THE "РІ" SWITCH. 
NOISE 

VOLTAGES VOLTAGES 

CARRIER SQUELCH CIRCUIT NOT RIGHT NORMAL 
OPERATION NORMAL. 
1. TURN SQUELCH KNOB FULLY 

COUNTERCLOCKWISE. 
2. TURN "РІ" SWITCH "ON". 

CHECK VOLTAGES AT 

SWITCHING TRANSISTOR. 

CHECK NOISE AMPLI— 

FIER AND DETECTOR 

CIRCUITS. 

MAKE VOLTAGE CHECKS 

IN CARRIER SQUELCH 

SECTION. 

CHECK 

AUDIO 

SECTION. 

NOISE 

TONE AMPLIFIER AND DRIVER OK? CHECK "PL" ON—OFF 

1. CALL ANOTHER "PL" STATION SWITCH AND ASSOCIATED 

FOR OPERATIONAL CHECK. COMPONENTS. (NO CARRIER SQUELCH) 

CHECK "РІ" DECODER 

DETECTOR AND DRIVER 

CIRCUITS. 

NO CONTACT 

CONTACT MADE 

“PL” CIRCUITS 

OPERATES. 

UNIT OK! 

"PL" CIRCUIT IN— 

OPERATIVE. 

MAKE THESE TESTS. 
СЕР5-3146-С 

REPLACE пружно 
VIBRASPONDER 2. MAKE GAIN e AND RECHECK CHECKS IN TION OF RCVD CARRIER SQUELCH “PL” SECTION. SIGNAT 
CIRCUIT. - 

Figure 14. 

Receiver ''Private-Line'' Tone-Coded Squelch Troubleshooting 
Chart 
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TRANSMITTER PRE-ALIGNMENT NOTES 

A. EXCERPTS FROM FCC REGULATIONS 

ansmitters may be tuned or adjusted only by persons holding а lst or 2nd class commer- 

otelephone operator's license or by personnel working under their immediate supervision. 

power output of a radio transmitter shall be no more than that required for satisfactory 
al operation considering the area to be covered and the local conditions. 
псу and deviation of a transmitter must be checked before it is placed in service and re- 

ed once each year thereafter. 

B. TEST EQUIPMENT REQUIRED 

otorola 51056В-9В Series Portable Test Set with a Motorola Model SKN6012B Metering Cable. 
0 microampere meter with 20, 000 ohms equivalent series resistance may be used if a test 

et is not available. 
orola Part Мо. 66В83256С01 Alignment Tool (Part of Motorola TLN4345A Alignment Tool Kit 

4 with the radio). 
Па Model T1013A RF Load Resistor (or equivalent) and Model 51350А Wattmeter with 

ropriate element. 
torola Model Т1012А Power Supply (or equivalent) with TEK-15A Ripple Filter. 

orola Model TEK-1  Transistorized Tone Generator (or equivalent). 

Aotorola Model 51344 Series Frequency Meter (or equivalent), 

C. HOW TO SET UP THE S1056B-9B PORTABLE TEST SET 

function selector switch to XMTR position. 

nnect the 20-pin meter cable plug to the test set; connect theother end of the cable to the 

nsmitter metering socket. When the test set is not being used, disconnect the 20-pin meter- 

cable to conserve internal battery life. The plug on the cable acts as an on-off switch com- 

L108 L107 1101 1109 

ға Фу (109 1105 

F3 Фу» 

т102 

L106 

L103 

MEC mos @ 
ник: = фо Bc = фса 

SECOND L104 
іні 

R105 

an SCREWS MUST ВЕ 
LOOSENED! BEFORE 
REMOVING ‘COVER 

AEPS-3295-O 

CARRIER FREQUENCY (MHz) 

RANGE П RANGE III 

POWER 

AMPLIFIER 

OUTPUT 

HARMONIC 

FILTER OUTPUT 

TO RELAY 

EXCITER 

TO POWER 

AMPLIFIER 

ne 

RELEASE CAPTIVE AEPS-9165-O 

SCREWS FOR ACCESS 

TO POWER AMPLIFIER 

C102 AND C103 TUNE-UP LOCATIONS 

FOR 30 WATT & 45 WATT POWER AMPLIFIER 

tp 

ly 

NUMBER OF TURNS FROM TOP OF COIL. ЗА 

EXCITER PRE-TUNING CHART 

Ф ےہ‎ E> 0 
66883256С01 

ДЕР5-9904-0 

ALIGNMENT TOOL 

D. HOW TO KEY THE TRANSMITTER 

Connect the rf wattmeter to the front panel antenna receptacle. 

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

test set or radio set control head. 

CAUTION 
Do not key the transmitter for more than a few seconds at a time until it is 

properly tuned. Turn on the transmitter for brief periods while reading the 

meter and making the adjustments. 

E. FREQUENCY CALCULATIONS 

FREQUENCY MHz) CALCULATION 

136-174 
г ttc 
542 

Where f, = crystal frequency, Ға = carrier frequency. 

F. TEST SET SELECTOR SWITCH POSITIONS 

Base of Buffer Output of Ist Final Amplifier 

Amplifier Amplifier Current 

51056В-9В 

SERIES TEST SET 

CIRCUIT 

METERED 

ALIGNMENT CONTINUED ON REVERSE SIDE 

Transmitter Alignment Procedure 

Motorola No, PEPS-9167-E 

9/8/76-NPC 
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“IDC” ADJUSTMENT PROCEDURE 

NOTE 
The oscillator frequency adjustment must be maue prior 

to this adjustment. 

1. TEST EQUIPMENT REQUIRED 

. Motorola 51344 Series Digital Frequency Meter/Deviation Monitor, or Motorola 51058В ог S1059B 
Portable Test Set with Deviation Meter, ог equivalent. A modified Motorola 51327В 

Service Monitor or equivalent must be used for "Digital Private-Line' deviation measurements. 

Bs Motorola Model TEK-1 Transistorized Tone Oscillator or equivalent. 

. Connect the output leads of the tone oscillator through а „33 uF capacitor to the transmitter audio 

d input (microphone receptacle), 

Connect the ac voltmeter across the same terminals and adjust the tone generator output to 1 volt 

` at 1000 Hz, 

Place the control head frequency selector switch in the F1 position (in multiple frequency models) 

and key the transmitter using the portable test set. Adjust the Fl IDC control, R101, for 5 kHz 
deviation as read on the deviation measuring instrument used, For multiple frequency models 

adjust the F2, F3, and F4 IDC controls (R102, R103, and R104 respectively) with the frequency 

selector switch in the corresponding position. 

duce the tone oscillator output to 200 millivolts. Essentially full deviation should still be 

cated, Less than full deviation may indicate a weak audio stage or other lack of audio gain. 

: ove the 1000 Hz modulation, ''Private-Line' tone deviation should be between 0. 5 and 1 kHz. 

"Digital Private-Line' deviation should be between 0,5 and 1 kHz; see la. above. 

R101 

"Ipc" R102 

ADJUST- 

MENTS R103 

R104 

АЕР5-9168-0 

IDC Adjustment Procedure 

Motorola No. PEPS-9169-D 
9/8/76-NPC 

35 



Маце 

| ag £4 12 

T A SN P ь 



CEIVER ALIGNMENT PROCEDURE 

ST EQUIPMENT REQUIRED 

с | FM Signal Generator or equivalent. 
A Alignment Tool Kit (supplied with radio). 

Discr. 3rd 455 kHz 

Output | Limiter Output 

FREQUENCY CALCULATIONS 

For all ranges 
(К1056А or K1057A Resonators) 

> f - 9f = 11.7 MHz 
е а e 

rf carrier multi. | Ist osc, lst mixer 

factor crystal output 
freq. (1st i-f) 

Е - 11.7 MHz 
Е 

9 

(===) (0) 

AEPS-9904-0 

ALIGNMENT TOOL 

Supply with a Motorola TEK-1A Ripple Filter, 

neter (or equivalent) with Motorola SLN6055A RF Probe. 

T SET SELECTOR SWITCH POSITIONS 

Base of the 

4 ОА SERIES AND OPTIONAL TLD8370A SERIES ВЕ DECKS) 

Series Portable Test Set with Motorola Model SKN6012A Metering 

| 
| 

455 kHz DISCRIMINATOR ALIGNMENT 

C. HOW TO SET UP THE S1056B-9B SERIES I SET 
FOR 455 kHz ALIGNMENT 

Set the function selector switch to the RCVR position. 

. Connect the 20-pin plug end of the metering cable into the receptacle on the test set. Connect 
the other end of the metering cable to the RECEIVER metering Boer The 20-pin metering 

cable plug acts as the internal battery ON-OFF switch. Pins 19 and 20 on the plug are jumpered. 

Connecting the plug to the test set socket completes the battery ircuit, To conserve battery 

life when not using the test set either (1) disconnect meter cable from test set, or (2) set the 

Oscillator and Meter Reversing Switch to OFF and put Position Ens Switch to any position 

except 11 or 13. | 
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 kHz pbsition. 

Ne 

TEST SET 

SWITCH METER 
STEP| POSITION | ADJUSTMENT | READING PROCEDURE 

 الل

Position slug flush with top of coil form. 

L313 Disc. Position slug to bottom of form (next to circuit 

Secondar board). 

Discriminator Inject a strong 455 kHz crystal- controlled signal 

Primary (Top (25 uA minimum in position 1) to the input of the 

Slug) L312 455 kHz filter (collector of 2nd mixer- Q6). Tune 

1,312 for a peak indication in meter position 5, 
Discriminator 

Secondary 

(Bottom Slug - 

nearest to cir- 

cuit board) 

19, 110, 111, If necessary preposition the oscillator-multiplier 
coil slugs according to pretuning chart. If the 

RF deck and Ist i-f coils, 11, 12, L3, 14, 15, 
L6, ТІ, Т2, L7, and 18, are not tuned, pretune 

according to the pretuning chart. (This step is 
required only if these coils have been drastically 

misaligned, or if the receive frequency is being 

changed, ) 

L9, L10 PEAK Tune L9 and L10 for peak indication on meter 
position 6, 

111, 112 РЕАК Connect ап rf signal generator to the radio 
antenna connector. Set the generator level to 

approximately 200 mV and slowly vary the 

generator frequency around the desired carrier 

frequency until the receiver quiets and a zero 

uA reading is obtained in meter position4, Tune 

111 and L12 for peak indication in meter position 

1, Note: Reduce the signal generator output as 

necessary to maintain a meter 1 reading of below 
35 uA. 

CARRIER FREQUENCY (MHz) 

NUMBER OF TURNS FROM TOP OF COIL. 
NOTE: SET L6,TI,T2,L7, 818 TO 4 1/2 TURNS 

RECEIVER PRE-TUNING CHART 

AEPS-3296-O 

ВЕР5-3292-8 

| 1ST IF AND RF DECK ALIGNMENT 

TEST SET 

SWITCH 

ADJUSTMENT 

METER 

POSITION READING PROCEDURE 

481, L2, 173; If necessary, preposition the lsti-f and RF deck 

L4, L5, L6, coils, L1, L2, L3, L4, L5, 16, ТІ, Та, Lf, 

ща, та, ЖАТУ and 18, according to the pre-tuning chart. 

(This step is required only if these coils have 

been drastically misaligned or if the receive 

frequency is being changed. ) 

1 We; T3, "T2: PEAK Tune L6, T1, T2, L7, and L8 for peak indication 

17, L8 
11, 

іп meter position 1. Observe note in step 7. 

L2, L3, PEAK Tune Ll, L2, L3, L4, and L5 for peak indication 

in meter position 1. 

L3, PEAK Repeat steps 6, 7, 9, and 10. 

111 and 

RECEIVER FREQUENCY ADJUSTMENT 

Ç1 (Егеа #1) With а carrier of known frequency оп the air, set 

G2 (Freq#2) the corresponding oscillator warp capacitor to 

СЗ (Freq #3) obtain а 0 uA reading in meter position 4. 
С4 (Freq #4) 

If the radio's receiver and transmitter are on 

the same frequency and if the transmitter is 

warped on frequency, then the receiver may be 

netted to the transmitter by using the built in 

netting function. Remove one end of the wire 

netting jumper, located near L105 in the exciter, 

from its pin and connect it to the pin located 

near CR180 in the exciter IDC circuit. Refer 

to exciter circuit board detail for location of 
jumper. This activates the low level exciter 

stages, which quiets the receiver. Set the сог- 

responding receiver oscillator warp capacitor 

to obtain a 0 uA reading in meter position 4. 

NOTE. 
FOR OTHER RECEIVER RF DECKS, 

REFER TO REVERSE SIDE OF THIS 

PANEL. 

Receiver Alignment Procedure 

For Receivers Using Standard TLD8430A 

Series and Optional TLD8370A Series RF Decks 
Motorola No, PEPS-9170-E 

9/8/76-NPC 



| 

1ST IF AND RF DECK ALIGNMEN 
55 kHz DISCRIMINATOR ALIGNMENT 

 ‎ Eل ا ا

С. HOW TO SET UP THE S1056B-9B SERIESTEST SET 
FOR 455 kHz ALIGNMENT 

TEST SET 

SWITCH METER 

ADJUSTMENT READING TION 

1 HI, L2, L3, PEAK 

L4, L5, — 
10 1 1,6, РЕАК 

12 1&6 E2, 1.3, РЕАК 

на 15, 16(А), 

L6, HI, T2, 

1:7; L8, L9, 

L10, L11 and 

L12 

RECEIVER FREQUENCY ADJUSTMENT 

= Set the function selector switch to the RCVR position. 
2. Connect the 20-pin plug end of the metering cable into the receptacle оп the test set. Connect the 

other end of the metering cable to the RECEIVER metering socket. The 20-pin metering cable 

plug acts as the internal battery ON-OFF switch. Pins 19 and 20 on the plug are jumpered. 

Tune L1 thru 1.6 (А) (in that order n 

indication on meter 1. Observe note in step 8, 

Tune L6 Tl, T2, L7, and L8 fo k in 
11 

tion in meter position 1. 
Connecting the plug to the test set socket completes the battery circuit. To conserve battery L2 ЖЕРБЕТІ türough LEIA] сос d 

life when not using the test set either (1) disconnect meter cable from test set, or (2) set the 
т ag ег form 5 

Oscillator and Meter Reversing Switch to OFF and put Position Selector Switch to any position L3 
со == 1. Re peat, 

except 11 ог 13. 

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. 

Place the oscillator and meter reversing switch to the 455 kHz position. 

Reduce signal gen 

L5 and L6(A) for be 

Repeat steps 6, 8, 
L4 

š 

| Base of the L5 

Multiplier 

L6A з обуломби unum saw ў 

22  —————— Position slug flush with top of coil form. 

Prima 

Position slug to bottom of form (next to circuit ENTE ЗО U 
Inject a strong 455 kHz crystal-controlled signal 

(25 uA minimum in position 1) to the input of the 

455 kHz filter (collector of 2nd mixer - Q6). 

Tune L312 for а peak indication in meter position 

5 

Tune exactly to zero. 

TEST SET 

SWITCH 

POSITION № 
0 uA Cl(Freq£l) 

C2 (Freq #2) 

C3(Freq#3) 

C4(Freq#4) 

cy on the air, set 

lst mixer 

output 
the corresponding oscillator w 

obtain a 0 uA reading in meter position 4. 

capacitor to 

DO NOT readjust primary. 

110, 111, If necessary, use tuning tool В to pre-position the 
L6, Tl, slugs of oscillator-multiplier coils 1,9, 1,10, 1,11, 

7, 18 112, and the Ist і-ї coils L6(B), ТІ, T2, L7, 
PN and L8, according to the pretuning chart. (This 

j step is required only if these coils have been 

drastically misaligned, or if the receive frequenc 
E is being changed. ) 

e (1st i-f) 

If the radio's receiver and transmitter are onthe 

same frequency and if the transmitter is warped 

on frequency, then the receiver may be netted to 

the transmitter by using the built in netting 

tion. Remove one end of the wire netting jumper, 

located near L105 in the exciter, fromits pinand 

connect it to the pin located near СВ180 in the 

exciter IDC circuit. This activates the low level 

exciter stages, which quiets the receiver. Set the 

АЕРЗ-5862-0 

AEPS-5860-O 

RANGE RANGE RANGE 
I п ш 

42 14 16 18 20 

ГЕ 450 164 176 

148 162 174 

corresponding receiver oscillator warp capacitor 

to obtain a 0 uA reading in meter position 4. 
146 460 172 

= 
= 

144 158 ато 3 0 2 = 1 

з O на - position 6. 
x 

u Use screwdriver end of tuning tool А. Detune ш 

EEUU н 11 thru L6(A) by turning ава counterclockwise Е 

3 to the end of the tuning 140 454 466 5 ща 

1,1 Connect ап rf signal generator to the radioantenna MUT S| 
connector. Set the generator level to approxi- 

mately 200 mV and slowly vary the generator 138 152 164 I З —} 
frequency around the desired carrier frequency 

until the receiver quiets and a zero uA reading is 

obtained in meter position 4. Tune LllandLl2 

for peak indicationinmeter position 1. Note: 
Reduce the signal generator outputas necessary to 

maintain a meter] reading of below 35 uA. 

136 150 162 ік | - | 

NUMBER OF TURNS FROM ТОР OF COIL ВЕР5-9473-А 
NOTE: SET L6,TI,T2,L7, 818 TO 44/2 TURNS 

Receiver Pre-Tuninyg Chart 



REFERENCE MOTOROLA 
SYMBOL PART М 

PARTS LIST 

DESCRIPTION 

DESCRIPTION 

энн НЕРЕНЕМСЕ MOTOROLA DESCRIPTION 

UME! pu D 
| s НЕРЕНЕМСЕ MOTOROLA 

REFERENCE MOTOROLA REFERENCE MOTOROLA 

SYMBOL PART М 
SYMBOL PART NO. SYMBOL PART NO. 

I 
NOTE 

IMPORTANT ва 24-83810G10 |10-1/2 turns; coded VIO; 6-124A18 56 45% The following are electrical components unique to the 

USE ONLY THE FOLLOWING MOTOROLA НИ аа CORE, вста A 222 "А" Suffix Main Circuit Board Models only. 

PART NUMBERS WHEN ORDERING 21-831125 100 £10%; 300 У; N750 24-84972А06 |8-1/2 turns; tapped at 3-5/8 6-124A05 15 25% PL-3572-A 

REPLACEMENT PARTS turns; coded ORG 6-131p24 100 45% CAPACITOR, fixed: 

EXCITER 21-82133G03 | 100; N750 24-84972A04 |8-1/2 turns; no tap; coded WHT 6-124A09 22 +5% 8-82905С16 „ 056 uF £595; 200 V 
6-124A27 120 45% 23-82783B36 | 39 pF %10% 10 V 

LEGEND 8-82095G16 | 4056 uF 251; 200 У NOTE I 24-84972A05 |8-1/2 turns; tapped at 4-5/8 6-128ь84 56k +5% 21-82133G03 | 100 pF +5%; 500 М; №750 

L=136-150. 8 MHz 8-83813428 0) uF NOTE П turns; coded RED 6-129299 68k %5% 8-82987E07 0.12 uF +10%; 8 V 

M-150. 8-162 MHz 21-82133G03 іш; №750 24-84972A02 |2-1/2 turus; no tap; coded BRN 6-129299 68k 45% 21-82187B04 | 270 pF 410%; 500 У 

H=162, 174 MHz 24-84972A11 |3-1/2 turns; no tap; coded BLK 6-129805 lk 25% 8-83813H27 .0033 uF 41575; 100 У 

21-82428B59 ў: uF +80-20%; 200 У 24-83810G08 |12-1/2 turns; coded GRN; 6-129520 560 NOTE I 8-82905G04 .068 uF +10%; 50 V 

TRANSMITTER-RECEIVER BOARD (XMTR. EXCITER CIRCUIT ONLY) 23-82783В36 | 39 410%; 10 У NOTE І includes 76883156Н01 CORE, 6-124С43 560; 1/4 W NOTE H 
8-83293B18 .15uF NOTE П tuning; coded GRN 6-129B20 1.8 +5%; 1/4 W DIODE: 

TLD8791A, В (136-150. 8 MHz) 21-82133G03 | 100; N750 NOTE I 24-83810G09 |11-1/2 turns; coded BLU, 6-129b81 1. 5k 45%; 1/4 W NOT USED 

TLD8792A, B (150, 8-162 MHz) 1-Freq. 8-83293B18 .15 uF NOTE II includes 76B83156H01 CORE, 6-131526 18k #5%; 1/4 W 

TLD8793A, B (162-174 MHz) 21-82133G03 | 100; №750 tuning; coded GRN 6-129126 100k TRANSISTOR: (SEE NOTE) 
8-83813H27 |.0033 uF; 100 У 24-83810С10 |10-1/2 turns; coded VIO, 6-128903 39k NOT USED 

TLD8801A, В (136-150, 8 MHz) 21-831125 100 410%; 300 V; N750 includes 76B83156H01 CORE, 6-129662 180 48-869571 PNP; type M9571 

TLD8802A, B (150. 8-162 MHz) Multi-Freq. 23-82783B25 [4.7 uF #10%; 25 V tuning; coded GRN 6-127$05 15k 48-134674 NPN; type M4674 

TLD8803A, B (162-174 MHz) 8-82987E07 |.12 uF +10%; 8 V NOTE I 24-83810G08 |12-1/2 turns; coded СЕМ; 6-129235 1.2k 48-134584 PNP: type M4584 

21-82133G03 |100; N750 NOTE П includes 76В83156Н01 CORE, 6-129820 1.8k 25% 

PL-2106-D 21-82133G03 | 100; М750 tuning; coded GR 6-129232 3. 9k (single-freq. models) RESISTOR, fixed: 

24-83810С09 |11-1/2 turns; coded BLU; r6-12$687 6. ВК (multiple-freq. models) 6-124с43 560 %10%; 1/4 W 

21-82187B04 |270 pF +10%; 500 У NOTE I CAPACITOR, fixed: pF; 45%; includes 76883156Н01 CORE, 6-129569 4. Tk 25% 6-124A63 3.9k £5%; 1/4 W 

500 V; unl. stated 21-82133G03 |100; N750 NOTE П tuning; coded GRN 6-129233 5. 6k 6-124С09 22 +10%; 1/4 W 

20-84579B03 | variable: 4-37. 5; 100 У 8-83813H27 | 0033 uF 2157; 100 Y NOTE I 24-83810610 |10-1/2 turns; coded VIO; 6-127803 1.5к 6-124A81 22k 45%: 1/4 W 

21-82877B36 |250 +109; 75 У; №750 21-82133G03 |100; N750 NOTE II includes 76B83156H01 CORE, 6-129433 5. 6k б Я 

21-861438 |220; 250 v; №750 21-82133G03 |100; 14750 tuning; coded GRN 6-124804 180k +5% 

21-861438 |220; 250 V; N750 23-82783B25 |4,7 uF +10%; 25 У 24-83810G08 |12-1/2 turns; coded GRN; 6-128683 150k 457, THERMISTOR: 

21-82877B36 |250 «107; 75 V; №750 21-82877В36 |250 210%; 75 V; N750 includes 76883156Н01 CORE, 6-129887 12k +5% 6-83841802 211k @ 25°C 

21-867249 21-861438 |220 210%; 75 V; №1400 tuning; coded GRN 6-129669 4. Tk 25% і 

21-84494B52 21-861438 2 АО; 15 V; 31400 24-83810G09 |11-1/2 turns; coded BLU; 6-129681 1.5k SOCKET, transistor: 

21-84494B15 21-82871В36 |28BESION ба V; N750 includes 76883156Н01 CORE, 6-129433 5. 6k 9-82673A01 | 2-contact; does not include 

21-82428B59 |.01 uF +80-20%; 200 У 21860289) tuning; coded GRN 6-124804 180k +5% 4-844093 WASHER, shoulder; 

21-82204829 | 43 23%; 200 У; NPO 21-84494852 24-83810G10 |10-1/2 turns; coded VIO; 6-128683 150k +5% 2 E А xj ү i 

21-82133G39 |36; N150 пава ee includes 76B83156H01 CORE, 6-129887 12k 259; CN SE 

21-82133G75 |30; N150 21-82428B59 |.01 uF 480-2075; 200 V tuning; coded GRN 6-129669 4. Tk %5% RESISTOR N 

21-82428B59 |.01 uF +80-20%; 200 V 23-82783825 |4.Т uF £10%; 25 У 24-82835G13 |сһоке; 0.82 uH 6-129681 1. 5k NOT USED 
Е 21282450816 21-82877B36 |250 +10%; 75 У; N750 Scc | Ераке е Е «Я 6-129433 5. 6k 

21-82450B29 212861438) || НЕМЛ eos 24-83961B01 |powdered iron pellet 6-124804 180k 457, 

21-82450B29 215865425 220 410%; 75 У; №1400 24-800484 choke; 0.31 uH 6-128483 150k 259, 
21-82133G35 21-82877B36 |250 410%; 75 V; N750 База Miser er. зан 6-129887 12k 45% 

21-83406D18 21-867249 24-83547G13 |4-1/2 turns 6-129469 4. Tk 25% 
21-84494B52 

21-859944 

21-82428B59 |.01 uF +80-20%; 200 У 

23-82783825 |+,7 uF £107; 25 V 
21-82877B36 |250 %10%; 75 У; 14750 
21-861438 220 210%; 75 У; №1400 
21-861438 220 210%; 75 У; №1400 
21-82877B36 |250 210%; 75 V; №750 

21-867249 

21-84494B52 
21-859944 

21-82428B59 

21-82133G39 

21-82610C70 |150; 200 У; NPO 
21-82450B10 |4.3 
21-82187B20 |.001 uF +10%; 100 У 
21-82428B59 |.01 uF +80-20%; 200 У 
21-82428B59 |.01 uF +80-20%; 200 У 
23-83214С14 |47 uF 420%; 15 У 
21-82610C43 |62; 100 V; NPO 
21-82610С29 |51; 200 У; N150 
21-82204B29 |43 43%; 200 У; NPO 
21-82610C44 
21-82610C44 
21-82610C71 
21-82428B59 |.01 uF +80-20%; 200 V 

24-800484 6-129681 1. 5k #5% 

25-82113Н05 

choke; 0. 31 uH 

choke; 1 H 
TRANSISTOR: 

NPN; type M9594 NOTE П 
PNP; type M9571 NOTE I 
PNP; type M9643 NOTE Ц 
NPN; type M4674 NOTE І 
NPN; type M9642 NOTE II 
NPN; type M4674 NOTE I 
NPN; type M9494 NOTE I 
NPN; type M9494 
NPN; type M9657; does not 
include 4A84910A01 INSULATOR 

transistor mounting 

THERMISTOR: 
190 ohms @25°С 

REVISIONS PEPS-9151-F 
6-82990E18 48-869594 

48-869571 

48-869643 

48-134674 
48-869642 

48-134674 

48-869494 

48-869494 

48-869657 

RT100, 180, 

460, 461, 462 
CHASSIS AND | REF. 

ADDED 136-150.8 МНЯ PARTS LIST TLD1771A 

RF DECK 

ADDED 21E-83406D73 

REFER TO 
CIRCUIT BOARD 

NE SOCKET, resonator: 

female; 4-contact XY101 thru 

104 

1-80709B61 

RESONATOR, transmitter: 
"plug-in" unit 136-174 MHz YlO0lthru104 | К1017А 

RESISTOR NETWORK: ТІ/М8431А-1 FROM 21D82633E17, 

" 48-869657 N-P-N; type M9657; does not = TLN8432A-1 570 pF TO 

21-82428В59 |.01 uF +80-20%; 200 У УР! - = p 
E E 48-82190H13 |silicon; varactor type include 4A84910A01 INSULATOR аза 20592 | ра отом TLD8791A-1 21182633607, 390 pF 

21-840846 15; NPO |: М 51-82152К03 7-pin NOTE П TLD8792A-1 FROM 21K842041 
Super vae |106 48-82392B03 |silicon transistor mounting Жаназада 3 En 

21-82355B26 |10 40.25 pF; NPO ЖЕСЕ germanium 26884024801 RADIATOR, NOTES: TLDS801A-1 21-865266, 0.47 pF 

21-840847 [5 40.5 pF; NPO 8-82139G01 гера transistor heat sink (cooling І. А models only TLD8802A-1 FROM 21K847743, 
48-82392B03 collar) 

N-P-N; type M9494 
N-P-N; type M9494 
N-P-N; type M9494 

21-840847 5 40.5 pF; NPO 
exponen 

21-82989E31 |14 42.5%; МРО 
21-82989Е26 |11 +2. 5%; NPO 
21-859176 | |9.5 40.25 pF; 250 V; NPO 
21-84494B23 |1000 
21-82989E26 |11 42.5%; NPO 
21-859642 | |9 40.5 pF; №150 
21-82133G76 |6.8 40.25 pF; N150 
21-82133G41 [4.7 20.25 pF; NPO 
21-82372C04 |.05 uF +80-20%; 25 V 
21-82133G03 

8 pF TO 21-82133G14, 
7.5 pF П. В models only 

48-869494 

48-869494 

48-869494 
48-82190H13 icon; varactor type 
48-83654Н01 

48-82190H13 [зі varactor type 
48-83654Н01 

48-82190H13 [sili varactor type 
48-83654Н01 

RESISTOR, 

unl. stated 

variable: 25k +30% 

variable: 25k +30% 

variable: 25k +30% 
variable: 25k +30% 

fixed; $1075; 1/4 W 

18-83083G16 
18-83083С16 

18-83083С16 
18-83083G16 

CONNECTOR, receptacle: 
9-82748G01 female, 12-contact 

| 6-124В04 180k 459; 

CHEM dT T MI 
21-849335 24-83810G08 |12-1/2 turns; coded СЕМ, 6-129887 12k 25% 

21-84494В19 includes 76883156Н01 CORE, 6-129669 4. Tk 45% 

21-84494 B28 tuning; coded GRN 6-129681 1. 5k 45% | 

2104494523: 24-83810G09 |11-1/2 turns; coded BLU; 6-129225 10k 
includes 76В83156Н01 CORE, 6-129526 33k %5%, 

21-84494B43 
21-82450B18 
21-82133G03 
21-82133G03 

| 39 

21-82133G03 ; : 
21-82133G03 

tuning; coded GRN 6-129779 5. 6k 25% 



EXCITER BOARD 

To To To To FILTERED 
“-4 с494 с494 4402-13 A*/GND 

ik “ы к 
+ elt 0 2 Б. и 

“|ы Че 4 
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2l НЕ EH В а! т 
я зг #8 5 Б d U T 
4 ole ole 2 = 
š we ща E 5 

WHT- ORG. 

жнт- свн. 
R478 

 ‎سم
140% Б, сатв ғат E p! и 
К | 5 R480 

YEL- BLU F4 (хмтн) | mraez] ® د‎ ¬ FROM J402-10 
то 1402-2 і Р. р =a 

GRN R479 6 ВИ MIC AUDIO IN ся465 то J402-1 == 
cara] R474 

 ‎سم
Tem R473 E 0 
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І «Фут C473 

дА w та. ма. ся46з 
2493 сие) a — - натг ду тн 
Ries NETTING FJ um ab dee Lo cs 

9r ў — 
Саве 

771 вт4во е 

1 става 
— = +} « [2119] ED YEL-BRN F2 (XMTR) . FROM J402-9 

2 Bh. Чых. des "ыу 
— м. cus Я Е n 1 т 

"PL" TONE 16 млада — 0| SEES МУ ч че 1 Ө, би ges а 71 этос CRIOS 
WHT- сям [0104] ويم‎ 1426 тіге 27 Ll FA(XMTR) + FRON J402-7 A+ — RED-BRN + + ь С. TO K201-9 що СЕ ба »! taaz EC. f = U MEN SB I і 

Т [eror] 6125 і Ж | БУ Зе) x= | % 
MZ" 1123 і 2 ся T саноа] (002) ú ш а. I 102 1428 саза £ AY T اج‎ а BRN-GRN XMIT INHIBIT ro T-O-T PIN3 

TO к204-6 «ХМТЯ А+ EXCITER RED "#1 MHT-ORG пит сив oe BEG = то C125 cE а? + ees — BAN-GRN аа GL EXCITER OUTPUT -= 010 TO BAND PASS FILTER + кй; m CUR сит SECTION -- m T 

I^ me LL 5 

| $. Шы 

BRN-WHT 

REGULATED A4 
өлу OL- DEPS-9140-H 

NOTES: PART OF TRANSMITTER — RECEIVER MAIN BOARD 

4. THIS CONNECTION TO R193 AND ятіво 
15 MADE WITH A WIRE AND IS NOT PART 
OF THE PRINTED CIRCUIT. SHOWN FROM SOLDER SIDE 

PARTS LIST SHOWN ON 

REVERSE SIDE OF THIS DIAGRAM 

Exciter Circuit Board Detail 

Motorola Мо. PEPS-9151-F 

(Sheet 1 of 2) 

9/8/76-NPC 



OSCILLATOR- MODULATOR - TRIPLER | 

|| B-SUFFIX MAIN BOARD MODELS REGULATED At 
1 X 2574 Went d ЗЕ 

SWITCHED | ме Te = метна Aono > 12.5у Де 25 4 
І зё зн тасы | | 

dig вк [rs 
аз 

| АТО МС BUFFER AMPLIFIER TRIPLER зы ЭТ AMPLIFIER 
ч зуге А 

| | в а м > 15 DETAIL ЕЧ ак. (а ЕД Е 
м JT “ емі 
| 903 EMITTER с «ФЯ 

и AUDIO CIRCUIT WAVEFORMS WITH А LOV сон cass lee Тоне APPLIED. AT MICROPHONE INPUT ба 2 

| М i 

pm cem Я “ Барана = СА 2 АЕ = ЕРДЕ м 
ро Вира MED ІН, NOTES |250 е а Давос MAIN BOARD MODELS 

оғ 

| шык е OSCILLATOR NO.2 x 
D FILTERED „anu-nen pirenen av ark, A+/GND 2 COLLECTOR Es ER ар 

| | Бы ў 4 е5 

= метен s | a 
er | тшт LE n 

ra | a – FILTERED i SWITCHED A+ /GND. to ме ГР Т 12.5۷ + | | AUDIO TO METER з 4l WMT ORG = |< s INPUT | 5.02290 t 

| вона 
FROM RECEIVER ., WNT-YEL аа 

mec . o  __ | з, 
| 

евтина | 
[яба] Сат 

= [pr 
| м (THESE ARE THE ONLY NOTES THAT APPLY TO THIS DIAGRAM) E 
| 

NOTES: 

OSCILLATOR No.4 1. REFER TO THE TRANSMITTER AND RECEIVER ALIGNMENT PROCEDURES FOR THEIR - 
өтте” CORRESPONDING TRANSMITTER АМО RECEIVER CRYSTAL FREQUENCY CALCULATIONS. тузн-то-так 1O 2em 

3 SEE PARTS LIST FOR COMPONENT VALUE. мелюю 7 

Mg cd ыш 4. UNLESS OTHERWISE STATED: CAPACITOR VALUES ARE IN PICOFARADS, RESISTOR VALUES 
27 26 ARE IN OHMS, ALL RESISTORS ARE 1/4 W. VER 

402-10 pora 5. ALL DC VOLTAGES ARE MEASURED WITH A 20K OHM PER VOLT MULTIMETER, EXCEPT WHERE 
OTHERWISE NOTED, SUPPLY VOLTAGE DURING TRANSMIT: 13.6 V: 

B. WHEN MEASURING TRANSMITTER VOLTAGES, USE A 33 uH CHOKE IN SERIES WITH THE 
b MULTIMETER PROBE TO BLOCK RF VOLTAGES. 

C. ALL EXCITER VOLTAGES FOR STAGES UP TO THE FIRST AMPLIFIER ARE REFERENCED TO 

CHASSIS. 

D. ALL VOLTAGES IN THE FIRST AMPLIFIER, ALL POWER AMPLIFIER STAGES AND THE 
\ 

PROTECTION CIRCUIT 9.1 VOLTS ARE REFERENCED TO А-. 

Е "PL" VOLTAGES MARKED BY ASTERISKS ARE MEASURED IN THE TRANSMIT CONDITION. 

Р; th DENOTES А- (NOT CHASSIS GROUND), 

G. ЕН DENOTES METAL CHASSIS GROUND, 

е; 6 VOLTAGES MEASURED WITH А MOTOROLA ОС MULTIMETER (11 МЕСОНМ INPUT IMPEDANCE), 
OR EQUIVALENT. 

8. TWO MALE PINS ARE PROVIDED IN THE EXCITER CIRCUIT FOR NETTING THE RECEIVER TO THE 

TRANSMITTER FREQUENCY. TO NET THE RECEIVER, REMOVE THE FEMALE CONNECTOR LEAD 

FROM THE NORMAL POSITION NEAR L105 AND CONNECT ІТ TO THE MALE PIN NEAR THE 

TRANSMITTER METERING SOCKET. THIS ACTUATES THE LOW LEVEL EXCITER STAGES AND THE 

RECEIVER OSCILLATOR CAN BE SET FOR А "0" DISCRIMINATOR READING. | 

9. INASINGLE-FREQUENCY RADIO, TRANSMITTER AND RECEIVER OSCILLATORS # 2,9* 3 AND 

# 4 AND THE FREQUENCY SWITCHING WIRES ARE OMITTED. IN RECEIVER OSCILLATOR # 1, 

R40 AND C43 ARE DELETED AND A JUMPER IS SUBSTITUTED FOR C43. IN TRANSMITTER 

OSCILLATOR # 1, CR101 AND C115 ARE DELETED. A JUMPER IS SUBSTITUTED FOR С115. | 

19. OMIT WHEN ТІМЕ-ОЮТ TIMER IS USED. 

20. TWO-FREQUENCY RADIOS CONTAIN ALL FOUR OSCILLATORS WITH THE MODIFICATIONS 
DESCRIBED IN THE "MULTIPLE FREQUENCY RADIOS JUMPER AND COMPONENT CONNECTION 

" Р ч TABLE” IN THE SERVICE AIDS SECTION. | Exciter Schematic Diagram 

Motorola No. PEPS-9151-F 
(Sheet 2 of 2) 

9/8/76-NPC 

25. BOLD NUMBERS INDICATE CORRESPONDING TIE POINTS. 

26. TRANSMITTER EXCITER RF WAVEFORMS MEASURED WITH А TEKTRONIX “TYPE 454“ 
OSCILLOSCOPE (DC TO 150 MHz BANDWIDTH) OR EQUIVALENT. 

| 

ЕР5-19047-0 

| 41 



45 WATT POWER AMPLIFIER 30 WATT POWER AMPLIFIER 45 М 
| 

ВЕ REVERSE POWER FORWARD POWER 
OUTPUT MONITOR OUTPUT MONITOR OUTPUT FORWARD POWER EVERSE RF RI 'OWER 

OUTPUT MONITOR OUTPUT MONITOR (A+) (A+) A- upu 
METERED REG. THERMISTOR | 

TPUT 

ORG-BLK RED-BLK RED-wHT |WHT-BLK |GRAY BLU-WHT 

L657 24 
RED-BLK |oRG-BLK 

— 

k L675 E S 93 

rz "w. 

(676 

— 

а” 

BLU-RED 

POWER TEMPERATURE 
MONITOR CONTROL 
VOLTAGE 

. BLU-RED 

PROTECTION CIRCUIT 
NOTE 

C654 AND C657 
а = RED-wHT TRANSISTOR DETAILS | АМЕ 5ТАМО-ОҒҒ CAPACITORS. е BO; DEPS-sí42- 6 ~ 

SOLDER SIDE 

с 
OL-DEPS-9/48- А 

са URB. ORES 22 
METERED ТОР VIEW BOTTOM VIEW А 

COMPONENT SIDE'@ — 80-0 -9442-0 © = 
XD тор (at) OL -DEPS-9144-C | 

GRN - WHT TO R105 БЕР 4 OBSS | 

NOTE : 914 
Е Е Е rS 

сата Cesa ano свт м 
кош т. SHOWN FROM COMPONENT SIDE 

STAND-OFF CAPACITORS. 
ane ант Баб RED 4 TRANSMITTER А ^ 9409 THRU 9442 г: | C688 он SWITCHED (A+)/A- 

ВСЕ | 

R685. 
8 

M IDENTIFIES COLLECTOR LEAD 5 

CAUTION 
> 

9108, 9409, 0410, 9141, AND Q442 COLLECTOR LEADS | | 

WHEN MOUNTING TRANSISTORS, DO NOT у еве rer 1 
ARE DRESSED TOWARD OUTPUT TRANSFORMER T651 [ 

OVERTIGHTEN (BEYOND 5-7 INCH-POUNDS); 
cead ре R672 w——— BLK | REGULATED ОЛУ/А- 

| OTHERWISE DAMAGE MAY RESULT TO : aus Ди TO в105 THE TRANSISTORS. : 
| Rees RED R676 ا‎ I ORG- BLK 

| 

OR LEAD 
- ў к“ FROM REVERSE | 

pees COLLECTOR LEADS 
у сввг Eo T R673 POWER MONITOR 

| 

UT TRANSFORMER 7654. f C o з 
о 

1 сөзі 

ат ceso 1 m uu A RED-BLK ' FROM FORWARD 
POWER MONITOR 

| NES 
| Т 

PROTECTION CIRCUIT BOARD IS ACCESSIBLE 

R680 GRAY- WHT E — 527574 (525 | FROM BOTTOM OF RADIO SET. ске 3 сввт5 4 R677 
675 с 

Е 
ЕР5-9940-О 

C687 | 15; ти. ыы FROM THERMISTOR 

| 
! | “ч i | ще | BLU- RED 

| 

| 
| | R68! | SEE? TO Р.А. SERIES 

| 
4 E ры | ° 4 

33 REGULATOR 

| 
SHOWN FROM SOLDER SIDE 

| 

OL-DEPS- 5835-8 

0$ 

POWER -TEMPERI 
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REFERENCE | MOTOROLA | REFERENCE | MOTOROLA | 7 REFERENCE | MOTOROLA 
DESCRIPTION SYMBOL PART NO. DESCTIE ION SYMBOL PART NO. резсщедом SYMBOL PART NO. DESCRIPTION DESCRIPTION | REFERENCE MOTOROLA 

SYMBOL PART МО. 

REFERENCE MOTOROLA 

SYMBOL PART NO. 

| REFERENCE | MOTOROLA 4 REFERENCE | MOTOROLA НЕ 
РАВТ МО. DESSEN | SYMBOL PART NO. 

FIRST MIXER RF DECK (BASICT м 
- RF DECK LEGEND LEGEND 

1 ili چ‎ 12136-150.8 MHz C56M 21-82610C47 | 57; 100 v; N220 48-82525С01 | silicon 6-128687 6. 8k 459 6-129753 100 LEGEND | L-136-150,8 MHz M150. 8-162 MHz 
C56H 21-82610C57 | 47; 200 v; №20 48-83654Н01 | silicon 4, 7k 45% 6-129225 10k БЕТЕНЧЕ ВИНА М-150.8-162 MHz EXC 
C57 21-82187B20 | .01 uF «80-209; 200 У 48-83654Н01 | silicon 560 +5% | Np de ae H= 162-174 MHz IUS ASSEMBLY 

| C58 21-82187B20 | .001 uF +10%; 100 У 48-83654H01 | silicon 550 | ЕЕ cir 2% 256 a (Basic 2 

С59 21-82187820 .001 uF 310%; 100 V 48-82178А15 germanium 3.9k о, Px. | TLD8861A (136-1 8 MHz) 
: 6-128687 6. 8k 457, C301 23-83214C02 | 15 uF 420%; 25 V CONNECTOR, receptacle: 22k | и А 5А RF Bast (еше MHz) TLD8871A (136-150. 8 MHz) ОНЕР (150. 8—162 MER) 

C302 8-82905G07 0.1 uF +10%; 50 У 9-82748G01 female; I2-contact 3. 9k | 560 45% А RF Deck (150.8-174 MHz) PL-2104-B TLD8872A-(150, 8- 162 MHz) ба TLD8863A (162-174 MHz) PL-2115-A 
сзоз 8-82905G07 | 0.1 uF +10% Ase 270 eae РАНЕНИЕ TLD8873A (162-174 MHz) -2114- 

esr 212859939 НАУ соц. ВЕ: variable: 10k %30% (part of 4. Tk %5% 500 V; unless otherwise stated CAPACITOR, fixed: pF 
С305 0.1 uF +10%; 50 V 24-83879С01 coded BRN includes tuning core transmitter protection circuit) ERAS 560 159, ра ЕЕЕ У SEMICONDUCTOR DEVICE, тт E. БОЛ SEES 

E EO Uae BUS PONTO ИЕА des Ero includes tuning core 6-128687 6. Bk 45% C801M, 801H |21-847743 8; NPO deds 21-83406D10 | 6.8; 1 

3207 Спа acl оао tuning core 6-129669 4. Tk 45% C802L 21-82450в33 | 0.56 CEO aces 21-82133G41 | 4.7; М 
(2308 SION адва | asus coded DET; 6-124443 560 45% свогм, 802H |21-82450B29 | 0.51 OR Ж 21-868910 3.3; МРО 
20 Каа ау SIN кешнен ств сове, C803L 21-847743 8; NPO CONNECTOR receptacle: 21-82428B28 | .002 uF +109; 200 У 

; 9-82323G01 female; coaxial; miniature type 21-82537B19 60 45%: 100 V tuning; coded GRN 

24-84972A04 8-1/2 turns; coded WHT; 

includes 76B83156H08 CORE, 
tuning; coded GRN 

24-84972A12 | 3-1/2 turns; tapped; coded YEL; 
includes 76B83156H08 CORE, 

tuning; coded GRN 
24-B4972A11 3-1/2 turns; coded BLK, 

includes 76B83156H08 CORE, 

tuning; coded GRN 
24-82835G22 choke; 5. 6 mH 

24-82835G04 choke; 1.5 uH 

24-82135G08 choke; 620 uH 

24-82835G13 choke; 0.82 uH 

24-82835G13 | choke; 0.82 uH 
24-82135С01 choke; 0. 62 mH 

24-82835G18 choke; 1.2 mH 

(p/o T3) 
(p/o T3) 

24-82135G07 choke; 2 mH 

24-82835G16 choke; 5.7 mH 

C803M 21-82133G53 5; NPO 
свозн 21-83406054 4 20.25 pF; NPO 
СВОТІ, 21-851845 11; NPO 
C807M 21-82133С14 7.5; NPO 
с807н 21-82133G33 6.8; NPO 
C808L 21-865266 0.47 +5% 
C808M 21-82450B07 0.39 
свовн 21-842041 0.36 
C809L 21-82133G01 10; NP0 
C809M 21-847743 8; NP0 
C809H 21-82133G33 6.8; NP0 
C810L 21-865266 0.47 
C810M 21-82450B07 0.39 
C810H 21-842041 0.36 
C811L 21-847743 8; NPO 
C811M 21-82133С53 5; NPO 
C813 21-82187B18 -0015 uF +10%; 100 У 
C814 21-84494835 60 259, 
C816L 21-82450B33 0.56 
C816M, 21-82450B29 0.51 

C310 -01 uF «80-2075; 200 V 

0.1 uF 410%; 50 V 
0.1 uF 410%; 50 V 

21-82187B21 820 410%; 200 V 

8-82905G07 0.1 uF £107, 50 V 
21-82428В59 „01 uF +80-20%; 200 У 

8-82905G07 0,1 uF £107; 50 V 

8-82905G07 0.1 uF +10%; 50 V 

820 +10%; 200 V 

0.1 uF 310%; 50 У 

| -01 uF «80-207; 200 V 

8-82905G07 0.1 uF +10%; 50 V 
8-82905G07 0.1 uF +109; 50 V 

-82905С07 0.1 uF +109; 50 V 
1150; 100 У 

1500 +2% 

1500 +2% 
100; 100 У; №220 

.01 uF +80-20%; 200 У 
2000 +10% 

21-859942 220 

8-82905G07 0.1 uF 310%; 50 V 
21-82428B59 -01 uF +80-20%; 200 V 

23-83214С02 15 uF 3205; 25 V 

8-83293802 0.22 uF 21095; 50 V 

21-859942 220 

8-83293В18 0. 15 uF +109; 50 V 

8-83293818 0.15 uF 21095; 50 У 

23-83214С15 4.7 uF 420%; 25 У 
23-8321402 15 uF +20%; 25 У 

8-82905623 + 02 uF +10%; 100 У 

8-83293802 0.22 uF %10%; 50 V 

8-82905С01 01 uF 310%; 50 V 
8-82096718 -1 uF 410%; 100 V 
8-82096718 „1 uF £107; 100 V 

THERMISTOR: 
6-82990E18 190 ohms @25°C 
6-82769A01 10 ohms @25°C 
6-82990E18 190 ohms W25°C 
6-82990E18 190 ohms 225°C 
6-82990E18 190 ohms 25°С 

COIL, RF: 

24-82890D02 coded CB4 
24-82890D04 coded CB6 
24-82890D06 coded CBB 
24-82890D01 coded CB3 
24-82890D03 coded CB5 
24-82890D05 coded CB7 
24-82890D01 coded CB3 
24-82890D03 coded СВ5 
24-82890D05 coded CB7 

24-82890D01 coded CB3 
24-82890D03 coded CB5 

24-82890D05 coded CB7 
24-82890D07 coded CB9; includes СВІ 

24-82890D08 coded ССІ; includes СВІ 
24-82890D09 coded CC2; includes СВІ 

COIL, RF 
24-80905A45 | 4-3/4 turns; does not include 

72G04 CORE, tuning 

OR 
i''- channel; type 48-869651 VARISTOR: 

6-858401 17. 2k ohms +10%; 8.8 У 425" C 

RESISTOR, fixed: 210%; 1/4 W 

6- 128689 2. 2k 
6-127801 470 

TRANSFORMER, RF: 
24-83879С07 coded VIO; includes tuning core 

24-83879G03 coded ORG; includes tuning core 

TRANSFORMER, discriminator: 

24-84946A01 455 kHz; incl. 76B83156H07 

CORE, tuning (pri); coded GRN 

76B83156H06 CORE, tuning 

(sec); coded YEL 
NON- REF ERENCED ITEMS Chassis & Hardware Kit (P/O Model TLN5058B) PL-4206-0 

TRANSFORMER, AF: 

25-82058Н01 pri: (tapped); res 670 ohms 

maximum (tap color coded) 

sec: (tapped); res 13 ohms 

maximum 

64-82634D01 PLATE, cover (access cover 
for mixer) 

1-80721А84 ТОР PLATE & TUNING 

C347, 348 8-82096718 COIL, RF: 
T 24-84971A02 | 2-1/2 turns; tapped; coded RED 13,4,5 24-84971A01 | 2-1/2 turns; coded BRN 

REACTOR: 
25-82878A03 AF choke; 70 mH 

ASSEMBLY: includes: 

64-82642D01 PLATE (top cover) 

1-82639D02 TUNING SCREW 

ASSEMBLY (used for tuning L1 

thru 15) 
41-84410B03 NUT, tensioning: "star" type 

(used for locking tuning screw 
for І.І thru L5) 

TRANSISTOR: Q343, 344 48-869872 
48-869494 N-P-N; tupe M9494 

P-N-P; type M9404 
М; type M9456 

; type M9571 

TRANSISTOR: 
48-869651 field-effect; type M9651 SOCKET, resonator: 

XY thru 4 1-80709B61 4-contact 820 +5% 

220k 

5. 6k 
27k +5% 

27k 45% 
39k | 

270k +5% | 

6-125С19 

RESISTOR, fixed: 2109); 1/4 W; 
6-124C57 2.2k й mt 
6-124C41 470 

RESONATOR, receiver: 
Y1 thru 4 К1056А +. 0005% 

orK1057A +, 001% 

тт 

25-83492С02 enter tap ; type M9494 
; type M9494 
; type M9494 
; type M9571 
; type M9570 

5. 13 ohms NON-REFERENCED ITEM Type FYC CRYSTAL UNIT, quart: 
receiver bandpass filter; 26-84956B01 SHIELD, coil (used with L1, 

2220222002 

P 
N 
N 
Р 
Р 
Р 
N 
Р 
Р 
Р 
P. 

2022 z z gz zz 

рана i > Le 5 » ; type M9570 G22 11.7 MHz center frequency L2, L3, L4, 15) 
21-873269 820 +2% -М; type M9570 ees x озс.; 11.245 MHz XQ343, 344 9-82673A01 

23-83214C15 | 4.7 uF 420%; 25 У Berens о знати - 23-83214С02 | 15 uF 420%; 25 У -P; type Ant cp Lk о NONGREFERENGED IT 
3-83214С02 15 uF 420%; 25 У N-P-N; type M9570 (high-side injection) x ER 

15 uF 420%; 25 V X id s Horus C uS 3-138303 SCREW, tapp x 9/16 
.01 uF «80-2075; 200 V -N; type FILTER, IF: 2 req'd. 
500 uF «100-1075; 20 V P-N-P; type M9571 15k 45% ТЕМ1000А5 455 kHz 3-139491 SCREW, tapping: 8-18 x 9/16 
.01 uF +80-20%; 200 V E i. сащ 2. 2k аба, о 2 req'd. ! 
20; 200 V; NP0 сей 5 - LOCKWASHER: 3/4" Interna 
175 ENE. ae 232 4-129404 LOCKWASHER: #8 External 
390 ENE type M09457 (countersunk) 2 req'd. 
‚01 uF +80-20%; 200 V P-N-P; type M9571 4-84910A01 | WASHER, retainer 
20; 200 V; NP0 P-N-P; type M9257 1V80711B75 | EXCITER OUTPUT 
175 ASSY. (coaxial) 13" length 

RESISTOR, fixed: 410%} 1/4 W; 1V80724B38 | CABLE & CONNECTOR ASSY. 330k +5% 

10k 257, 
8.2 +59, 

560 +5%; 1/2 w 
0.33; 1 W 

120k +59, 

12k 45% 

390 
.01 uF +80-20%; 200 У 
20; 200 V; NPO 
175 

390 
. 01 uF +80-20%; 

(coaxial) 9" length 
CABLE & CONNECTOR ASSY. 

(coaxial) 15" length 

PLATE & SOCKET ASSY. 

(transistor mounting) 
SHIELD (receiver injection 
tripler circuit) 

unl. stated 

1V80724B39 

1V80779B23 

200 У 

26-84541B03 

SEMICONDUCTOR DEVICE, 680 +5% E PORE ELEN ENE, Бы КЕЕ СА 7-82075H01 | BRACKET, connector mounting 
4-801846 WASHER, insulating; 4 req'd. 47k 

3.9k 

8-82392803 silicon 
germanium 4-83755Н01 

7-84903А01 

WASHER, shoulder; 9 req'd. 

BRACKET, connector hold-down 82139G01 germanium 1. 5k 

-82392803 silicon 3. 9k 14-84593B01 | INSULATOR, dust cover 
8-82392B03 | silicon 3. 9k 15-84176B01 | COVER, relay 
82392B03 silicon 10k 42-83421F01 | CLIP, filter 
82256С43 | silicon; Zener type; 9.1 У 3. 9k 42-84918A01 

8-82392B03 | silicon 2. 2k = 
15 251, (A models) ог 12 +5% 8-82392B03 silicon 

- 
(В models) 



SWITCHED 
FILTERED 

Я см EMITTER 455 кна 455 кн: 459 кн: E ER DETECTORS дено, FOLLOWER 18V RF WITH Ta 455 кні буду 3RD AMPLIFIER IST LIMITER 2ND LIMITER 3RD LIMITE 3 
RENT fay AF Ar SIGNAL INPUT (ST AMPLIFIER о > 

ет 

- 
д ER Tt 7MHz IF AMPL. 2 но, MIX 

чазы EE а. — а а t=, е a te Ix 
і П 

звані 
FILTER 

TFNIOOOAS 

| Е! с РА лл ара Нары кў | 
ў z + 

UE Ен 
к Дей 

rites © 60 
nes orscmsanaron 

“каб 
gurr мым 
жас мыз он ЕЕР5 -9137-E 

| 

1 | 

AUDIO AUDIO 
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m Er 

со 
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weren ey „тема ГС a 
EI M3571 uerms = Су 

| 44432 жеткен TIE 1< 4 
19 авари 
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| 
ооо ац REGULATED 

12% моб 
М 3 

элу 

r= z 4 
ы د‎ EE |owucanon оғ B UNFILTERED |. ceo 159 @ 2) ا تیا‎ AIA POLARITY PLUG is OR 

Jr 
Му UNFILTERED VETE OPTIONAL ВЕ DECK TLDI77OA SERIES LAS Ada сое p (ST MIXER 

ы 
on 

Е 

Е АЕ tt Ye м) | -------------- | ле ree cue ж | | сие EIE (THESE ARE THE ONLY NOTES THAT APPLY TO THIS DIAGRAM) 
LI 

= ER MEE 
sscmiumaon EO, 71. 

AUS EE 
1. REFER TO THE TRANSMITTER AND RECEIVER ALIGNMENT PROCEDURES 

l 
FOR THEIR CORRESPONDING TRANSMITTER AND RECEIVER CRYSTAL 2 

| Besora ман вовяо мазэм] SEEGERS CALCULATIONS, 
he 

б d TRANSISTOR BASE DETAIL 

3. SEE PARTS LIST FOR COMPONENT VALUE. 

as a b ЕС 25 жиі 

4. | UNLESS OTHERWISE STATED: CAPACITOR VALUES ARE IN PICOFARDS, 
НЫ “recone вата | G< лес o gps | 

RESISTOR VALUES ARE IN OHMS, ALL RESISTORS ARE 1/4 W. 

p d то esos |) te Hii ` 
5. ALL DC VOLTAGES ARE MEASURED WITH A 20K OHM PER VOLT MULTI- 

ы GRAY=RES с гуу, J | OPERATION OMLY w/o oN IE. 
METER, EXCEPT WHERE OTHERWISE NOTED. SUPPLY VOLTAGE 

cmm == 
DURING TRANSMIT; 13.6 V; SUPPLY VOLTAGE DURING RECEIVE: 13.8 V. 

WEE 
sw нот (ватт) en] ç 

pu 
frou раог | обо С»! ы 

USQ = RECEIVER UNSQUELCH 

В = asas вома asas воза 
FSQ = RECEIVER FULLY SQUELCHED | 

әле Ж "atur MODELS "B-SUFFIX MOOLS 
1 PRIVATE LINE 

А. RECEIVER VOLTAGES ARE REFERENCED TO CHASSIS, EXCEPT AUDIO 
Dp | RE soam 

OUTPUT STAGE WHICH IS REFERENCED TO A-, 

в 
B. f DENOTES A- (NOT CHASSIS GROUND). 
C. + DENOTES METAL CHASSIS GROUND. 

т 
7. TIME-OUT TIMER AND CONNECTIONS ARE OPTIONAL. 0250 AND R250 АВЕ 

з в 18 тет [ют іт | БЕП, 
NOT SUPPLIED UNLESS UNIT IS EQUIPPED WITH TIME-OUT TIMER. R115 

d 

^ 

SWITCHED UNFILTERED UNSWITCHED wining зе) 

15 OMITTED IN TIME-OUT TIMER RADIOS. 

FILTERED | A+/GND FILTERED s 
8. TWO MALE PINS ARE PROVIDED IN THE EXCITER CIRCUIT FOR NETTING 

AONO | [mols FOLANTYPUS AF/GNO А+ (9,4 V) 
THE RECEIVER TO THE TRANSMITTER FREQUENCY. TO NET THE 

Su V rey de 
RECEIVER, REMOVE THE FEMALE CONNECTOR LEAD FROM THE c — — CL 

ач NORMAL POSITION NEAR 1.105 AND CONNECT ІТ TO THE MALE PIN NEAR 
THE TRANSMITTER METERING SOCKET. THIS ACTUATES THE LOW 
LEVEL EXCITER STAGES AND THE RECEIVER OSCILLATOR CAN BE SET 
FOR A "0" DISCRIMINATOR READING, OPTIONAL RF DECK TLD8370A SERIES 

9. INA SINGLE-FREQUENCY RADIO, TRANSMITTER AND RECEIVER 
OSCILLATORS #2, #3 AND #4 AND THE FREQUENCY SWITCHING WIRES 
ARE OMITTED. IN RECEIVER OSCILLATOR #1, CR40 AND C43 ARE 

T BOARD DETAILS AND 
DELETED AND A JUMPER IS SUBSTITUTED FOR C43. IN TRANSMITTER 

Tore 
CIRCUI 

OSCILLATOR #1, CR101 AND C115 ARE DELETED, A JUMPER IS SUB- 

PARTS LIST SHOWN ON THE 
STITUTED FOR C115, 

10. NUMBERED PINS IN RECEIVER AUDIO CIRCUIT ARE USED FOR 
PREVIOUS PAGE 

CONNECTING "PRIVATE-LINE" SQUELCH CIRCUITRY. JUMPERS ARE 
REQUIRED WHERE INDICATED IN CARRIER SQUELCH MODELS ONLY. 

Receiver and RF Deck 
20. TWO-FREQUENCY RADIOS CONTAIN ALL FOUR OSCILLATORS WITH THE 

h tic Di 5 
MODIFICATIONS DESCRIBED ІМ THE "MULTIPLE FREQUENCY RADIOS 

TO INJECTION FROM TRIPLER 
Schematic Diagram 

JUMPER AND COMPONENT CONNECTION TABLE" IN THE SERVICE AIDS 
| Motorola Мо. PEPS-10498-F 

SECTION. 

otes-»we-t | (Sheet 2 of 2) 
EPS-10448-A - ---- ----------------------------- 

2/24/76-МРС 
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ENCODER OPERATES 
| oy m у 

DRIVER 

HOLOS XMTR ON FOR 150 mS TO 
TRANSMIT REVERSE BURST ЗЕЕ 

; AUDIO DISABLING 
R SENSITIVITY OUTPUT 

SWITCH 
0756 

SR 

THE RADIO IS SHIPPED WITH JUMPER JU702 QUT AND JU703 ІМ ІМ THIS MODE THE “PL 
SOUELCH SENSITIVITY 15 TIED TO THE CARRIER SQUELCH SENSITIVITY THUS THE 
"PL" SQUELCH SENSITIVITY IS VARIMBLE WITH SQUELCH CONTROL. IF DESIRED. THE 
RADIO САМ BE WIRED SO THE "PL" SDUELCH SENSITIVITY IS INDEPENDENT OF CARRIER 
SQUELCH CONTROL TO ACCOMPLISH THIS INSERT JUMPER JU702 AND REMOVE 
JUMPER JU703. 
UNLESS OTHERWISE STATED. ALL CRPACITOR VALUES ARE ІМ PICOFARADS, RESISTOR 
VALUES ARE IN OHMS, ALL RESISTORS ARE І 4 WATT. 
DC VOLTAGES TAKEN WITH 20K OHMS PER VOLT MULTIMETER WITH RESPECT ТО 
GROUND. 

LEGEND. 

D THEORY OF OPERATION DATA 

> _ PRIMARY SIGNAL FLOW 

A SECONDARY SIGNAL FLOW 

"PL" ENCODER-DECODER 

SHOWN FROM SOLDER SIDE 
"дт АЗ/А- EPT 

Із) [s 

ав == 
z ка 2 

ES г 58 H 
cm 2 55 зею 
ex а zi #55 

т =< r40 

З Зоб 
| Fi 
| š 

REVISIONS peps_jo499-E 

TLN4448A FROM 

SUFFIX -2 TO -4 

330 | 9705 
ЕМІТТЕВ 

FROM 6-129806, 
TO 6-124A36, 300 
FROM 6-124A27, 120 

TO 6-124A29, 150 

FROM 6-124A36, 300 

TO 6-124A37, 330 
FROM 6-124А29, 150 | 
TO 6-124A31, 180 

AUDIO OUTPUT (в) 

BASE EMITTER 

COLLECTOR 

9705 
(BOTTOM VIEW) 

COLLECTOR EMITTER 
BASE 

ALL OTHERS 

A в 

в А 

„ ИВВАЗРОНОЕВ" а 
VIBRASENDER ” DETAIL 

CARRIER BLU-YEL, [7 SQUELCH 
% DISABLE 

C753 

RTT ти 

-- 
Ds 

OL-CEPS-4379-& 

AUDIO INPUT [s] EN-BRN + 

REFERENCE 

SYMBOL 

TLN4448A "Prjvate- Line" Encoder & Decoder 

C701 
C702 
C703 
C704 
C705 
C706 
C707 
C708 
C709, 710 

C711 
C712 
C751 
C752 
C753 
C754 
C755 
C756 
C757 
C758, 759 

C760 
C761 
C762 
C763 
C764 
C765 
C766 
C767 
C769, 770 

CR701 thru 79; 

CR705 thru 71 
751 thru 754 

MOTOROLA 

PART NO. 
DESCRIPTION 

IMPORTANT 

USE ONLY THE FOLLOWING MOTOROLA 

PART NUMBERS WHEN ORDERING 

REPLACEMENT PARTS 

23D84762H16 
21-82187В21 
23-83214с02 
8 -82905G06 
23 -83214С15 
8- 83293818 
8- 82905С06 
8- 82905С26 
8-82905G04 

8-82905G06 
8-82905G03 
21-865922 
8-82905С11 

8-82905С08 
8-82905G07 
21-82187B18 
8-82905С04 
8-82905С01 

8- 82905604 

8-82905С02 
8- 82905С04 
23-83214С02 
8-82905С05 
8-82905С08 
8-82905G09 
8 -82905G04 
23-82601A25 
21-844163 

48 -82466H01 

48 -83654H01 

TLN6824A 

TLN8381A 

24 -84003A01 
24 -84004A01 

48-869329 
48-869571 
48 -869328 
48 -869327 
48 -869197 
48 -869570 
48 -869571 
48 -869570 
48 -869570 

48-869570 
48 -869570 
48-869570 

CAPACITOR, fixed: pF 210%; 

50 V; unl. stated 
22 uF; 20 V 

820, 45%; 200 У 
15 420%; 25 V 

0.47 uF 

4.7 uF 220%; 25 У 

0. 15 uF 

0.47 uF 

20047 uF, 457, 100 У 
. 068 uF 

0.47 uF 
. 047 uF 
390; 500 У 
0.22 uF 
. 033 uF 
0.luF 

.0015 uF, £59; 100 V 

. 068 uF 

.01uF 
. 068 uF 

. 022 uF 

. 068 uF 
15 uF £205; 25 V 
0.15 uF 
. 033 uF 
0. 12 uF 

. 068 uF 
100 uF +150-10%; 20 У 
1500; 250 У 

SEMICONDUCTOR DEVICE, 
diode: 

silicon 

silicon 

"УІВВАБЕМОЕВ" RESONANT 
REED: 

"plug-in" unit 

"VIBRASPONDER" RESONANT 
REED: 

"plug-in" unit 

COIL, RF: 

AF choke; 6 H 
AF choke; 6 H; shielded 

TRANSISTOR: 

-P-N; type M9329 
type M9571 
type M9328 
type M9327 
type M9197 
type M9570 
type M9571 
type M9570 
type M9570 

; type M9570 
; type M9570 
; type M9570 

1 

zywy 
мои 

0 D 

т 

ют2 Z Z 

+ 

2222202 

1 

U tU U U O Z 22222%%7 

PL-1227-E 

REFERENCE MOTOROLA 

PARTIDO: a 

48-869571 

48 - 869570 

6-129818 

6-124А39 

6-129862 

65124А72 
6-129887 
6-129681 

6-129984 

6-129805 
6-129752 
6-129820 
6-118227 

6-129777 

6-128683 

6-129886 

6-129669 

6-129984 
6-129887 

6-129149 

6-131857 

6-129707 
6-124А37 

6-124А31 
6-129982 
6-129299 

6-129299 

6-128686 

6-128683 

6-129526 

6-128987 
6-124812 
6-129149 
6-129188 

6-129013 
6-129526 
6-128689 

6-124А74 
6-6373 

6-128689 
6-128687 

6-129225 

62129225 

6-129225 

6-131527 
6-129709 
6-129667 

6-131527 

6-129709 
6-129667 
6-129225 

6-129431 

6-124A97 

6-129669 
6-129779 
6-129753 
6-129669 

6-124A97 
6-131527 
6-129804 

6-124A13 

6-129225 

6-128689 
6-129669 
6-129147 

6-129669 

NON-REFERENCED ITEM 

14-83485С01 

P-N-P; type M9571 
N-P-N; type M9570 

RESISTOR, fixed: з 

unl, stated 

820 

270 +10% 

1. 8k +10% 

15:31 W 

39k 
150k 

27k 

4. Tk 

680 

12k 

470k 

680k 

2. 7k 
330 
180 

5. 6k 

68k 210% 

68k 2107, 

B.2k 210% 

150k 

33k 

120k +10% 

390k 

470k 

820k 

1 meg 210% 
33k 

2.2k 210% 

llk 

150 +10% 

2.2k 410% 

6. 8k +10% 

10k £109; 

10k +10% 
10k +10% 

10k %10% 
180 
100k 
4. Tk 
560 

100 +10% 

10k +109 

2.2k +10% 
4. Tk 
220k 2107, 
4. Tk 

SOCKET, "Уіһтавропдег" 
resonant reed: 4-contact 





v | 
ТЕ-ЫМЕ” ENCODER-DECODER TROUBLESHOOTING CHART 

Ғғ PROBABLE CAUSE CIRCUIT CHECKS 
H й Á | 

No A+ from PTT delay 1. Check PTT switch circuit. | 
2. Check PTT delay circuit. | 

1. Check turn-off code deviation: should Бе 
+500 to +1000 Hz. Turn-off code should 

begin as soon as PTT button is released. 
Transmitter should remain keyed for 160 
to 250 msec after PTT button is released. 

2. Check PTT delay circuit. 
3. Check 0801-9: should be 0 V during | 

delayed PTT. | 
4. Check Q821: must be off for proper low- 

pass filter operation during transmit, 

Check code deviation: should be +500 to ̀  
code deviation. +1000 Hz. _ 1 

| Incorrect or faulty code, |1. Check 0801-15 through 0801-23 for 

proper octal code, 
2. Check U801-9: should Бе +6 V (high) 

Encoder filter is mal- Check encoder filter (Q801-803 and Q82 

for proper operation, р | 
50 kHz oscillator із Check U801-4 for 50 kHz square wave. Rise 

4 
есеіуег will not unsquelch | Switch interface circuits | Check switch interface circuits (0805 and 

"Digital Private-Line" are malfunctioning. О806), О806 emitter should be 12,8 У when 
U801-7 is high. i А 
1. Check U801-7: shouid be 6 У when de- 

coding a valid code. | 

2. Check 0801-1: should be 0 У, 
3, Check 0801-12 with oscilloscope, You 

should see 6 V p-p pulses 1.84 msec 
apart. й 

Check U801-4 for 50 kHz square wave, Rise 
| time should be 750 nsec or less. 

U801 is not properly Check U801-15 through U801-23 for proper 
programmed, octal code, l а 

Check 0801-9: shouldbe Ісу. 

Decoder filter and data Compare waveforms and voltages with those 
| conditioner malfunction- | on the schematic diagram. 

ing. 
Decoder low-pass filter | Check decoder filter response. At 0812 

| malfunctioning. emitter the filter response should be -1 to 
-4 dB at 134 Hz and -12 to -15 dB at 250 Hz, 
Keep input signal below 400 mV p-p to keep 
CR803 and CR804 out of clip, eag 

Encoder-decoder 0801 | Check 0801-7: should be low when no code 
malfunctioning, is decoded, | I +: 

| U803C іп current source | Check U803-9: should be 10, 

ез squelc 
al Private- sent, or is of insufficient 

duration or deviation. 

U801 is not decoding 
properly. 

50 kHz oscillator mal- 

functioning. 

is on. 0801-7 із low. | 

‘Check decoder filter response, See checks 
functioning. = for excessive decoder falsing, | 
urrent source mal- Check U803-9: should be 0, 

| functioning. U801-7 is high. Е? 
Check switch interface circuits (080 

malfunctioning. | Q806). : 

Check U801-7: should be 6 V except when 
fae Ths. valid code is decoded, 0 і 

| Power supply voltage is | Check voltage at 0801-24, ` ; 
| not 6,2 V 2.5 У, f 
50 kHz oscilľator oper- 

| ating intermittently or 
at wrong frequency, 

Check 50 kHz clock signal at U801-4: should 
be 50 kHz square wave. Rise time should 
be 750 nsec or less. 

REFERENCE | MOTOROLA DESCRIPTION 
SYMBOL PART NO. 

PARTS LIST 
TLN5817A & TLN5817AV Encoder-Decodvr Board Р1.-3385-С 

C801, 820, 821, 
822, 824, 826, 
827 
C802, 811, 817 
C803 
C804 
C805 
C806, 819 
C807 
C808 
C809 
C810 
C812 
C813 
C814 
C815 
C816 
C818 
C823, 825 
C828 
C829 

CR801, 802, 
805, 806, 807, 
812, 813 
CR803, 804 
СЕ808 
CR809 
CR810, 811, 814 

2801 

0801, 806, 807, 
811, 813, 816, 
817 
(0802, 805, 812, 
815, 821 
Q803 

Q804 
Q814 
Q818 

R801 
R802, 844 
R803, 853 
R804, 805, 808, 

R807, 831 
R809 
R810 
R811,812 

R819,840, 842 
R820,821 
8822 | 
R823, 830, 848 
R824, 829, 838, 
839, 845, 846 
R825 
R826 
R829, 833, 847 
R832 
R834, 835, 836 
R837 
R843 
R849, 852, 859 
R850, 855 
R851 
R856 

21-82428859 

21-82187B20 
8-83813H26 
8-83813H24 
8-83213H14 
23-84762H07 
21-82428B09 
21-840849 
21-83798В01 
23-82783В36 
8-82905G39 
8-83813H23 
8-83813H19 
23-84762H03 
23-82783B48 
21-82187B14 
23-84538G04 
23-84538G01 
8-83813H27 

48-83654Н01 

48-84616A01 
48-82256С11 
48-83696Е07 
48-82466H13 

9-82071К01 

48-869643 

48-869642 

48-869642 

48-869648 
48-869648 
48-869649 

6-124А74 
6-124А37 
5-124A49 
6-124А97 

6-124A45 
6-124B02 
6-124A91 
6-124A73 
6-124A89 
6-124B04 
6-124В14 
6-124А77 
6-124В08 
6-124С99 
6-124С95 
6-124C89 
6-124C59 
6-124A83 
6-124A73 

6-124А59 
6-10621D80 
6-124A89 
6-124A93 
%-13755D64 
6-124A55 
6-124А33 
6-124С75 
6-124А53 
6-124A79 
6-124С57 

CAPACITOR, fixed: uF %5%; 
50 V unless otherwise stated 

„01 +80-20%; 200 У 

. 001 %10%; 100 V 
‚0056 
.036 
.043 
4.7 42075; 10 V 
.0047 +10%; 100 У 
20 pF; NPO 
100 pF; 200 V 
39 +107; 10 V 
.023 
„068 
0039 
10 £10%; 20 У 
0. 68; 35 У 
. 001 «1000; 100 V 
15 +20%; 20 У 
1 2207; 35 У 

. 0033 

DIODE: (SEE NOTE) 
silicon 

hot carrier 

Zener type; 10 V 
Zener type; 6.2 V 
silicon 

SOCKET: 

female; 12 contact 

TRANSISTOR: (SEE NOTE) 

PNP; type M9643 

NPN; type M9642 

NPN; type M9642 (TLN5817AV 

only) 
field-effect 

NPN; type M9648 
PNP; type M9649 

RESISTOR, fixed: %5%; 1/4 W; 
unless otherwise stated 

10k (TLN5817AV only) 
47k (TLN5817AV only) 

82k +10% 
47k +10% 
2.7k +10% 
27k 
10k 

2.7k 
56.2k +1%; 1/8 W 
47k 
68k 

56.2k +1% 

1. 8k 

220 

12k £107; 

1. 5k 

18k 

2.2k £10" 

51-84267A82 
51-84320A55 
51-84320A79 

51-82142K02 
pr 1-80772B36 

48-82003К01 

39-10184А24 
37-82603D02 
37-82603D06 
37-82603D07 
37-82603D08 
37-82603D09 
37-82603D10 
37-82603D11 
37-82603D13 
37-82603D14 
37-82603D16 
37-82603D17 
37-82603D18 
37-82603D19 

NOTE: For optimum performance, diodes, transistors, and 

integrated circuits must be ordered by Motorola part 
numbers. 

INTEGRATED CIRCUIT: 
(SEE NOTE) 
type M6782 

REFERENCE MOTOROLA DESCRIPTION 

SYMBOL PART МО. | 

T 

type LM565CN 
type CA3096AE 

NETWORK: 

resistive 
resistive network assembly 

CRYSTAL: 

resonator 50. 00000- 

50. 000000KH 

NON-REFERENCED ITEMS 

CONTACT, 
SLEEVING, 
SLEEVING, 
SLEEVING, 
SLEEVING, 
SLEEVING, 
SLEEVING, 
SLEEVING, 
SLEEVING, 
SLEEVING, 
SLEEVING, 
SLEEVING, 
SLEEVING, 
SLEEVING, 

chain form 
coded #2 

caded #6 
coded #7 

caded #8 
coded #9 

caded #10 

caded #11 
coded #13 
cdded #14 
cdded #16 
coded #17 
coded #18 
caded #19 

часі, CODE PLUG SOCKET 

SHOWN FROM SOLDER SIDE 

SWITCHEO HOT 

(Ватт) 

[е] 

DELAYED 
А-/А- KEYED А+/А- 

TRANSISTOR AND ІС DETAILS 
С BOTTOM VIEW) 

24 o! 16 1 14 of 2 
© 

сад. cy ЕВС S 

as 8 7 
ALL OTHER 
TRANSISTORS 9 в часа 

їз 12 = 
иво! 

(4) А-/А- Ж X MOUNTED ABOVE UB03. 

2568 ашого 
UNFILTERED A+ 

SOLDER SIDE 

COMPONENT SIDE | (фо: с 

OL-DEPS-17102-4 

CARRIER SQUELCH SQUELCH 
DISABLE ENABLE 



"DIGITAL PRIVATE-LINE" 

ў | ENCODER-DECODER 
RESISTOR VALUES ARE IN OHMS; 
CAPACITOR VALUES ARE IN MICROFARADS. 

MODELS TLN5817A & TLN5817AV 2 SEE TABLE 1 FOR JUMPER APPLICATIONS. 
- 3. R810, R811, R812, AND 0803 USED ON 

“ТІС TLNS817AV ONLY. 
FUNCTION 4. TRANSISTORS IN CURRENT SOURCE 

A в. Е PETALA. | CODE PLUG DETERMINES ПЕРТУ В Used as a code generator and decoder in м ха ка | CODE WORD THAT 15 - 5 " Е. я MOCOM «то"е 
MODULATED WITH dm ye TABLE 1. JUMPER APPLICATIONS | GENERATED AND DECODED. TURNOFF CODE WITH 0801-9 LOW) 0801 COLLECTOR WAVEFORMS CONSOLETTE" Base Statio MOCOM „70 Е 
DEVIATION AND А DIGITALLY CODED E. == TURN-OFF CODE Mobiles. Gener іпагу code ) SQUELCH SIGNAL АТ +750 Hz DEVIATION ИМАЯУ CODED | BINARY AND | TLN5817A | TLN5817A INVERT | INVERT масата (WITH U801—9 LOW) Б i E (TOTAL DEVIATION +5 kHz). SQUELCH ONLY | CARRIERSQ | ONLY ONLY POVA RCVR Pane Bie ^9 М РР FUT A+ word in "Digital І 5) | 8E m аа Llu ПРИ РА [-— A DC MULTIMETER (11 MEGHOM INPUT IMPEDANCE), 

(4801 CONTINUOUSLY GENERATES © БУРР, E OR EQUIVALENT. VOLTAGES IN PARENTHESES | ) E p usurae] Ur | w- —| — A А 23 —BIT CODE WORD DURING TRANSMIT IDE WORD 
ARE FOR RECEIVE MODE. FSQ = RECEIVER FULLY iS ЕЕЕ сат Іс < — N O ( изу үл CYCLE WHEN XMIT CODE ENABLE IS IWITH U801—9 HIGH) ENCODER | | L SQUELCHED, USO = RECEIVER UNSQUELCHED. ih lo um  L ow. ДН =i КО Рост C806 AND R8J3 = HIGH. PROVIDES HIGH LEVEL AUDIO y LOW-PASS І 7. DETERMINES ОРІ. OUTPUT LEVEL:FACTORY е у ся т e я ВЕЗНИ TRU CNTROLS БОК оос ОКШ. ENABLE OUTPUT WITH PROPER CODE «ау ка FILTER CODE WORD 

I == EET Еті а 2 9 3 саганын [or | FEEDBACK PATH AFTER POWER IS санына aa ГБ Ert DURING RECEIVE CYCLE. IWITH U801—9 HIGH) & 0801 IS A CMOS DEVICE. OBSERVE CMOS Я FROM И801-4 VIA па APPLIED, і 3 š 3 1 š 3 3 2 ар att Par 
і HANDLING PRECAUTIONS. 

C808 AND Y801. £ 22 ғу агу теги مم_‎ 

ағоа = * genet 1 0012 GES, се ава, Я з |22 22 |/9 7 з А 3 

й ТА UTPUT БАТА 47 CODE 
ані ^100 v бе Bele © 1807 г CODE SELECT » ж Рано T Те” адр 3 5, (wore 2) TON 

=ч £809 
си = 2097 : Ж | т. "62v 4807 2802 Зек 

EMITTER FILTER 2500 INVERTER ENCODER-DECODER 
FOLLOWER AMPLIFIER ше Фво7 = 177274 (молга) (724 оз 

M9643 АС «206 К) ег FUT. Ae 0813 COLLECTO. 
рві INVERTER 

р мозе FILTER OUTPUT 
47K (Мове 3) жог S-PHE osv PF 0802 PROVIDES SQUARING 7 ҮЛ COW PUSS FILTER p етті OF INPUT DATA. DATA IN SAMPLE Шут CODE AUDIO = = 

4033 L e| ae PULSES ENABLE 
did MISLE (V oos Mie car INPUT зза 935 RO IN 7 =) Ё РЕЯ 

(аш cero и й pep COIS Я сем | ev й Me (7? ees 803 реч + £890 34 42) P Zz SAMPLE PULSES р 2 T ae даса а 2 E Be 023 ў 068 0039 РРЛ ВИЖ CONDITIONER E ni А ms = = ҮР.) O32 catt = = "p 44003] = aoe + т ) = 
4 eek То севоз 7 1 15 13 : SWITCH = FILTER INPUT WAVEFORM Е зЁ = б Š ° ? ти 26V B FUT 4+ AT PIN 19 (NOTE 5) ы = Ww 0821 15 ON DURING PTT. WHEN ОМ, 0821 SWITCHES C803 INTO THE + 18K 

0821 ACTIVE FILTER TO SHIFT THE -3 dB POINT OF THE FILTER RESPONSE са = +| 2816 
E DOWN TO ABOUT 85 Hz. WHEN Q821 TURNS OFF, THE —3 dB POINT OF а= 

THE FILTER RESPONSE SHIFTS UP ТО ABOUT 140 Hz, THIS ALLOWS Г 15 УР? 2 268 "05v 
42.9725. 72.9 PROPER TRANSMISSION OF THE TURN—OFF CODE DURING 180 

5040 UT at LIV FSR У] 9806 mS E 2 yp "тте CAPACITOR C816 | оу е arruse «вго иваз FOLLOWING UNKEYING CHARGE-DISCHARGE - 
Rare обу use га | = 30 у Г19 V PKK 4 Б 42) 47K равага чы > " 

ч 2 120K Vw) asos 12.2 USR * ceso 
879 M9642 = 
вгк ofr FSO 

Куг ВЕ = 72.өк ¿so 

0802-7 DATA CONDITIONER жегу E севог 4922 WAT: ORS THEORY ОҒ OPERA TION DATA ERROR VOLTAGE WAVEFORM HIGH UNSOUELCHES та О SpA CH ENABLE ^10 v nc 27k зур? RECEIVER AUDIO таз м ос 
A 

сь Я С 208 лоз | MAINTENANCE DATA 
24523 CIRCUIT DETAIL = SHORT 0816 

VALID pese желер 10 МА о u TO GENERATE AND DECREASES CURRENT | |) (072%) v pre 1208 sa A AT САН eae NE TO 0802 TO INCREASE aor vso R840 494 А. DELAYS UB03C 2) 28% CONTINUOUS 
DECODING SENSITIVITY, 17 820 82K TURN-OFF FOR ONE SEC. EN M96€3 ТИВМ-ОЕЕ CODE CONTROL SIGNAL PATH DURING FADE 

= = tL свя" CONDITIONS P-T-T INVERTER 
Б 4 

1 А Се? 
2847 126 

| «7 56 
CURRENT SOURCE = жане 22k 

137V ух гі сев/г ў C826 (заў) ime 
сквто ^54% 16 a sy + > C825 OF 

ца Й тави) 2/5 H5 =Z КУТА : 41) |М964г LOW TURNS ОМ 0816, ег 136 5 екы, та) Ілу-7 0817, 0818, АМО 0821. 850 OSE ў (137) (е 
SWITCH 15 4877 к) сета 

2/-10/ 2 pare лай 27; 
(73.80) ВЕЩ (ov) бепе [в] де «кир 

=== же 
-or 

cesra беу EEPS- I7098- e о4-/2- 68Р81025Е69- D 
сем ا‎ (Sheet 2 of 2) 
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? ts 22 
| ІШ %, gy 9, %% %, 9, ШГ 

10 1 м Ж 

Š ë ó Š ë Š 6 0 УЭ 

SHOWN FROM COMPONENT SIDE 

COMPONENT SIDE 

OL-CEPS-17621-0 TRANSMIT 
RECEWE 

LOW ON THIS 
LINE ENABLES 
TRANSMIT CODE 

"DIGITAL PRIVATE-LINE”’ 
TWO-CODE ADAPTER 

MODEL TLN5730A 

APPLICATION 

Plugs into code plug receptacle on ''Digital 

Private-Line" Decoder or Encoder-Decoder to 

allow separate" Digital Private-Line' codes for 

transmit and receive. Code plugs for the two 

codes then plug into the receptacles on the two- 

code adapter board. 

TRNEOOSA 

CODE 

паб 

TRANSMIT 
CODE 

Swueve Ar ш оюм + 

F850 

7 

2 
3 
4 

5 
в MATES WITH 
7 JIO! ON 
З DECODER BORRO 

? 
10 GND 

7! Br 

RESISTOR, fixed: 

R850, 852, 6-124А73 10k 259; 1/4 W 

853, 856 
R851, 854 6-124A65 4. Тк 5%; 1/4 W 

NON-REFERENCED ITEMS 

1V80769B88 CIRCUIT BOARD ASSY., incl. 

referenced item P850 

3-138804 SCREW, machine: 4-40 x 5/16% 

2 req'd. 

NOTE: For optimum performance, diodes and transistors must 
be ordered by Motorola part number, 

LINE ENABLES 
RECEIVE CODE 

CODE SWITCH CODE SWITCH ар». 

RES 

10K 

е 
9642 

2954 

PARTS LIST аж 
TLN5730A 2-Code Adapter Board PL-3414-O 

DIODE: (SEE NOTE) 
CR850 thru 867 |48-83654H01 | silicon 

де E 
CONNECTOR, receptacle: ета 

1850, 851 9-82071K01 | female; 12-contact WHEN XMTR IS 
KEYED 

CONNECTOR, plug: 
P850 consists of: 28-82070К01 

CONTACT, male; 13 req'd. 

TRANSISTOR: (SEE NOTE) 
0850, 851 48-869642 NPN; type M9642 LOW ON THIS ў 

3E 12 CODE ENABLE 

RECEIVE 
CODE 

See аш L 
г | 

DEPS-17618-O 

LEGEND 

D THEORY INFORMATION 

68P81106E97-A 
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A 

BRN-RED 

AS VIEWED 
FROM PIN SIDE 

/ 
BLU T20! 

#13.6y (20 

82K M9350 

BLK 

63B81412A31- C TRANSISTOR 

ВЕЗЕ DETAILS | BASE MODEL TABLE 
INSERTION OF PLUG AS [ МОРЕ" BR DESCRIPTION | 
GND OPERATION. (PLUG (Темвав2|| з [GROUND REVERSING KIT | 
IS TURNED 1802 FOR EMITTER EMITTER 
NEGATIVE GND OPERATION) COLLECTOR COLLECTOR 

NOTES: 

1. ALL RESISTANCES ARE IN OHMS, +109. ALL САРАСІТАМСЕ5 ARE 

ІМ MICROFARADS, 

2. CHOKE 1201 IS NOT MOUNTED ON THE PRINTED CIRCUIT BOARD, 

3, ALL PRIMARY CIRCUIT VOLTAGES ARE MEASURED WITH RESPECT 

TO PIN 15, 

4. ALL SECONDARY CIRCUIT VOLTAGES ARE MEASURED WITH RE- 

SPECT TO PIN 12, 

5. VOLTAGES MARKED WITH AN ASTERISK (*) ARE MEASURED WITH 

AN OSCILLOSCOPE, 

6, SEE PARTS LIST FOR RESISTOR WATTAGE RATINGS, 

а Т с204 
00 

CR- 206 R206 {SUF |+ 
203 12K 

1 CR201 1 

Q203 
M9427 

OL- CEPD-14782- E 

SHOWN FROM SOLDER SIDE 

š 2 š 
Р201-15 TO 1201 P201-11 P201-5 

PREVIOUS REVISIONS AND PARTS LIST 

SHOWN ON BACK OF THIS DIAGRAM 

Model TLN8482A Ground Reversing Kit 

Schematic Diagram and Circuit Board Detail 

Motorola No. PEPD-14830-K 

2/24/76-NPC 
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REVISIONS БЕРІ 1589021 PARTS LIST 
CHASSIS AND REF. 

SUFFIX NO. SYMBOL CHANGE VOCATION 

AOE 

21C82372C02 0.2 uf 

WAS CONNECTED IN 

PARALLEL WITH 

C202 

REMOVED 

21C82372C02 0.2 uf 

WAS CONNECTED IN 

PARALLEL WITH 

C205 

ADDED 4.7 uf 

WAS 68129235, 1.2K 

TLN8482A Ground Reversing Kit EPD-14846-D 

REFERENCE | MOTOROLA РТ! SYMBOL PART NO. БЕЗ НЕНӘ 

CAPACITOR, fixed: uF 

C201, 202,205] 23K865136 15752090112 58V: 

C204 21р82428840| . 01 460-4075; 250 V 

C207 23K865137 4.7 2205; 25 V T201 SEC- 

ONDARY 

SEMICONDUCTOR DEVICE, 

diode: (SEE NOTE) 

CR201 48С82525С07 | silicon 

CR202 48С82466НОЇ | silicon 

CR204, 205 48C82466H12 | silicon 

CR203, 206 48С82392В03 | silicon 

TLN8482A-1 

TLN8482A-2 

Q202 EMITTER, 

Q204 EMITTE 

TLN8482A-3 RELOCATED C207 

AND REVISED CIR- 

CUIT BOARD PLAT- 

ING, CIRCUIT WAS COIL, audio: choke 
AS SHOWN BELOW. 25В82142Н01| 5 mH 

CONNECTOR, plug: ass'y; 

1V80735A23 male; 15 contact; includes 

14С82141Н01 INSULATOR, 

29C82335A01 TERMINAL 

TRANSISTOR: (SEE NOTE) 
Q201, 202 48R869428 N-P-N; type M9428 
Q203 48R869427 P-N-P; type M9427 
Q204 48R869350 N-P-N; type M9350 

RESISTOR, fixed: 2107; 1/4 W; 

unl. stated 

65131652 29 

65129269 1.8к 

65129226 100k 

6K 127802 1k 

656040 680; 1/2 W 

65129230 12k 

65129145 82k 

2 TRANSFORMER: 
25D83633D01] pri. No. 1: BLU, YEL w/center 

P201-15 TO 1204 а. tap ФУНТ; total coil res. . 087 

ohms 

pri. No. 2: BRN, BLK w/center 

tap @GRN; total coil res. 0. 16 

ohms 

sec: ORG, ORG w/center tap @ 
RED; total coil res. 0.339 

NOTE: 

Replacement diodes and transistors must be ordered by 

Motorola part number only for optimum performance. 



TIME-OUT TIMER 

ALERT TONE 
GENERATOR 

TIMING SWITCH TIME-OUT TRIGGER 

¿k CR25! Q251 
M9352 |8.8и 

R253 өүү / ? 
22K (гуз NF... 

Ч и 

> 

ALERT ТОМЕ 
TO RECEIVER AUDIO 

BRN-YEL TRANSMITTER A+/ GND 9 

ТО EXCITER OSC 28 

REGULATED А+ в.ву 4 BRN-WHT 

NOTE 7 

SCR254 TIME-OUT 

SHOWN FROM SOLDER SIDE 
R252 

TRANSISTOR DETAILS 

SCR251 
SCR DETAIL 

2 ED 

с254 

UM шлш 

CR25! 

M9445 SWITCH 

i9 

1 
o 

5 4 
o o 

BOTTOM VIEW 
TIME - OUT- TIMER UNIT 

DEPS -2462+ В 

0255 
в! в2 

Е 

R262 

R261 

C255 

R259 
R251 

В < 

251 
CR252 Q 

` 

OL-CEPS-962-F 

Model TLN1097A Time-Out Timer (Optional) 

Schematic Diagram & Circuit Board Detail 

Motorola No. PEPS-9210-B 

2/24/76-NPC 
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DESCRIPTION 
REFERENCE MOTOROLA 

SYMBOL: PART NO. 

PARTS LIST 
IMPORTANT 

USE ONLY THE FOLLOWING MOTOROLA 

PART NUMBERS WHEN ORDERING 

REPLACEMENT PARTS 

TLN8403A Time-Out Timer Board EPD-15076-E 

23D83185D01 

23D83214C02 

21C82187B17 

8083293В01 

21D82428B59 

CR251 48C82392B03 

CR252 48C82392B09 

SCR251 48R869445 

0251, 252 48R869352 

Q253 48R869447 

Q255 48R869256 

R251 65128902 

R253 65128685 

R254, 259 65129225 

R255 65129473 

R256 65129669 

R257 6K129804 

R258 6K 128903 
R260 65127802 
R261 65129775 

R262 65128686 

TLN8404A Components Kit 

48С 82392803 

65129229 

CAPACITOR, fixed: uF +109 

unl stated 

120; 15 У 

15 =20%; 25 Vi 

820 pF 500 У +10% 

0:1; SOV 

. 01 %20%; 200 V 

SEMICONDUCTOR DEVICE, 

diode: (SEE NOTE) 

silicon 

silicon 

RECTIFIER, control: 

type M9445 

TRANSISTOR: (SEE NOTE) 

P-N-P; type M9352 

N-P-N; type M9447 

unijunction; type M9256 

RESISTOR, fixed: +10%; 1/4 W 
junlstatedam o ка ы 
47K 

22K 

10K 

330K +5% 

4. 7K +5% 

2.2K +5% 

EPD-15077-B 

SEMICONDUCTOR DEVICE, 

diode: (SEE NOTE) 

silicon 

RESISTOR, fixed: 

180K 410%; 1/4 W 

TLN4323A Installation Kit 

48 R869570 

65129232 

NON-REFERENCED ITEM 

ІУ 80763А 66 SOCKET ASSY. timer board 

PL-1021-O 

TRANSISTOR; (SEE NOTE) 

N-P-N; type M9570 

RESISTOR, fixed: 

3.9k £107; 1/4 W 

NON-REFERENCED ITEMS 

1V80708B80 

41A82114E01 

35134184 

NOTE: 

CIRCUIT BOARD ASSY. 

SPRING, crystal hold-down 

SCREW, tapping: No. 4-40 x 

5/16" 

Replacement diodes апа trensistors must be ordered Бу 

Motorola part number only for optimum performance. 



| DUAL PURPOSE 

| 2- FRE QUENCY 

DASH MOUNT CONTROL HEAD 

GND. UNGND- 

DUAL PURPOSE 
E 

o CHASSIS в 

1 & 4-FR EQ UENCY 

RUBER VEHICLE GND» 

DASH MOUNT CONTROL HEAD 
в/о eos. 

° CHASSIS 8 IGNITION за 

P/O W503 

MICROPHONE 
{ 

9502 

4 

Г. 7 

НЕО І. 9 

4 

BRN | 2 

YEL бям эз 

ө 

one <14 

REO SOUELCH CR505 

12 

R504 | 

я = 

з 
ж 7.0V DARK zi. 4 oe і 

E à 39V LIGHT = De ` GRN-RED 
жж ОВК DARK 

8505 а а, 

0.82V LIGHT 
сме] 10K 

з зи DARK 
== 5 

46V LIGHT 
ре 

м 

4 

www /.3V DARK |, 
% 

бү LIGHT 
3 

BRN-YEL 
2 
3 

1 

2 
3 

5 
== үң Ву 9 

YEL-REO 10 

YEL-BLK | 8 

GRAY 6 EMITTER COLLECTOR 

YEL-BRN 2 

Ë M9440 5 4 
T8502 DETAIL Изба ET 

твзог 

век сем 
оооооооо 

22 

@ о о о о о о о б 9 € H 13 1а 15 16 

22 23 24 25 26 27 29 то @ возо 

5 6 7 8 
TBSO2 DETAIL 

0000 

о о. о о о о о б 

шаны шыш ы то Q oso HOOKSWITCH SHOWN 
«те WITH MIC REMOVED 

(MONITOR POSITION) 

за 
о 

2 
° ° 

і%%%%% MONITOR-OPERATE 

(SWITCH SHOWN ІМ 
MONITOR POSITION) 

PIN SIDE 

тіма445А 
HANG-UP 

SWITCH BOX ма) 
DEPS-5651-C 

МОМІТОВ-ОРЕВАТЕ 
PIN SIDE 

HOOKSWITCH SHOWN (SWITCH SHOWN IN 
REQUIRED WITH "PU RADIO 

MOVED |TLN4445A NITOR POSIT ION) 
м T 

MITH МС REMO Mon 
SETS USING A DUAL PURPOSE 

ONITOR POSITION) | HANG-UP 
DEPS- 5650-1 

BONITO SWITCH BOX ERS EO 
CONTROL HEAD 

REQUIRED WITH "PL" RADIO 
SETS USING A DUAL PURPOSE 

CONTROL HEAD. 
PARTS LIST SHOWN ON 

BACK OF THIS DIAGRAM 

Dash Mount Dual- Purpose 

Control Heads 

Schematic Diagram 

| Motorola Мо. РЕР5-5652-С 

| 8/26/75-NPC 
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MOTOROLA 

PART NO. 

REFERENCE 

SYMBOL 
DESCRIPTION 

PARTS LIST 

CONTROL HEADS 
WITH DIMMER 
DASH-MOUNT 

1-FREQ, & 4-FREQ. 

TCN6141BE (Dual Purpose, 1-Ргед.) 
TCN6141B 7 (Dual Purpose, 4-Freq. ) PL-1321-A 

SEMICONDUCTOR DEVICE, 
diode: (SEE NOTE) 
dual Zener type; 25 V 

LAMP, incandescent: 

min. bay; 6-8 V; 0.2 A; type 
No. 51 

FUSE, cartridge: 1-1/4" x 1/4"; 
32 V; 

CR505 48-83461F45 

055° 
05501, 502 654151 

65086099 7.5 А 
65561682, 25А 
658475247 6-1/4А 

CONNECTOR, receptacle: 

female; 4 contact; does not 
include: 457699 LOCKWASHER; 

13/16" internal 24482070 NUT, 

machine: ring type (knurled) 
female; 19-contact 

9K830418 

90801050 

CONNECTOR, plug: 
female; 2-contact; does not 
include 15B855111 SHELL, 
connector 

9B855112 

RESISTOR, fixed: +10%; 1/2 W: L: 

unl stated 

variable: 25k %30%; 0, 33 W 
3.3k 
10k 

variable: 25k 30%; 0, 33 W; 
includes switch S501 
270; 1 W 

50; 5 W 

18K857840 
655581 
656320 
18K868896 

656336 
17D82177B05 

SWITCH: 

dpst; p/o R506 
rotary: l-pole; 4-position 

non-shorting (TCN6141BJ) 

40C83624D01 

BOARD, terminal: 
7 terminal 31C84922A01 

CABLE ASSEMBLY, power: 
includes F501, XF501 and the 

following items: 105345 

CABLE, power: No, 18 ga., 
str.; GRN; 107" length req'd; 
29K865065 LUG, ring-tongue 

includes F502, XF502 and the 

following items: 30K813233 

CABLE, power: No, 10 ga., 
str.; RED; 9-1/2 ft. length 
req'd 

includes F503, XF503 and the 

following items: 10M343 

CABLE, power; No. 18 ga., 

str.; ORG; 66" length req'd 

1V80764A18 

1У80705А13 

1V80705A06 

CABLE, power, 
Мо, 10 ga., str.; BLK; 10 ft, 
length req'd. 
2-conductor; each conductor 
Мо. 18 ga., str.; 36" length 
req'd 

30K831572 

30C83155H02 

LAMPHOLDER: 

miniature bayonet type XDS501, 502 9B863168 

MOTOROLA 

PART NO. 

REFERENCE 

SYMBOL 

XF501, 502, 
503 

DESCRIPTION 

FUSEHOLDER: 

n-line' type; consists of: 
14A82882A01 BODY 

14482883А02 САР 

42A82884A01 CLIP, contact: 

2 req'd; 41A82885A01 SPRING, 
compression 

NON-REFERENCED ITEMS 

61883678001 
61B83678D02 
3A82670A07 

36B82629H02 

26B83806D01 

3A82227A02 

1V80708B72 
15D83576D07 
130857971 
13D82286C23 
3B82126B07 

LENS, indicator light: RED 

LENS, indicator light; GRN 

SCREW, machine: special 

type; 2 req'd (control head 
mounting) 

KNOB, control; (2 req'd for 
TCN6141BE; 2 сеа! for 

TCN6141R” 

SHIELD, light: (for light- 

dependent resistor located on 
"dimmer" board) 
SCREW, machine: special 
type; 4 req'd 

COVER, housing: (back) 

HOUSING, control head 

ESCUTCHEON (TCN6 141ВЕ) 

ESCUTCHEON (TCN6141 BJ) 

SCREW, nylon: 4-40 x 1/4" 

MICROPHONE 
TMN6013A Microphone 
TMN6018A Microphone Weatherproof 

59-82933С01 
ог59-82933С02 

28- 16370 

40 -82263G02 
(TMN6013A) 
or40-82263G01 
(TMN6018A) 

1-80707A58 
(TMN6013A) 

огі-80724А28 

(TMN6018A) 

PL-924-C 

CARTRIDGE, microphone: CARTRIDGE, microphone: 
transistor amplifier 

CONNECTOR, plug: 
male; 4 contact 

SWITCH, push: 
dpst not replaceable; in 
TMN6018A; P/O W601 

CORD, microphone: 
assembly; includes P551 and the 
following items: 41-852707 
SPRING, strain relief 
29-847034 LUG, insulation- 
piercing; 4 required 
CORD, PLUG & SWITCH ASSY. 
includes P551, S551 

NON-REFERENCED ITEMS 

1 -80720A94 

11-2506 

3-124693 

42-852710 
38 -852699 
15-82701801 

32 -82703B01 
4-114201 

3-127924 

3-132436 

42- 82702B01 
1-865398 

CASE, microphone; includes 
hang-up stud 

TUBING; No. 9 BLK, 5" length 
required 

LOCKSCREW: 6-32 x 1/4" 

Phillips round head; 2 required 
STRAP, strain relief 

PUSHBUTTON 

COVER, microphone case 
(£ront) 

GASKET: neoprene 
WASHER: 1/4" x 0.156" x. 015 
3 required 
LOCKSCREW: 6-32 x 5/16" 

Phillips round head 

SCREW, machine: 6-32 x 

13/16" Phillips round head 

3 required 
RETAINER, mic, cartridge 
MOUNTING KIT, microphone 
includes 64-85596 PLATE mic, 
hang-up; 3-122830 SCREW, 

tapping: No. 8 x 1/2" slotted 
binder head; 2 required 

TCN 

EFERENCE | MOTOROLA DESCRIPTION 
$YMBOL PART NO. 

CONTROL HEADS 

141BF (Dual Purpose) 

DASH MOUNT WITH DIMMER, 2-FREQUENCY 

PL-1322-A 

hj л س‎ 

Кг 502 

XF5þp1, 502, 
503 

48-83461Е45 

654151 

65K86099 
65561682 
658475247 

9K830418 

9C 801050 

18K857840 

655581 

656320 

18С857698 
656336 
17D82177B05 

40K80247 
40A80246 

31C84922A01 

1V80764A18 

1V80705A13 

1V80705A06 

30K831572 

30C82155H02 

98863168 

SEMICONDUCTOR DEVICE, 

diode: (SEE NOTE) 
dual Zener type; 25 V 

LAMP, incandescent: 

min. bay; 6-8 V; 0.2 A; type 
No. 51 

FUSE, cartridge: 1- 1/4" x 1/4"; 
32 v: 
7.5 A 

25 А 

6-1/4 A 

CONNECTOR, receptacle: 

female; 4-cont; does not incl 

457699 LOCKWASHER: 13/16" 

internal, 2A482070 NUT, 

machine: ring type (knurled) 
female; 19-contact 

CONNECTOR, plug: 
inc1;9B855112 CONNECTOR, plug 

and 15B855111 COVER, 

connector 

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

var; 25k +309; 0.33 W 

3. 3k 

10k 

var; 25k «3095; 0,33 W 
270; 1 W 

50; 5 W 

SWITCH: 

toggle; dpst 
toggle; dpdt 

BOARD, terminal: BOARD, terminal 
7 terminal 

CABLE ASSEMBLY, power: 
incl F501, ХЕБОТ and the follow- 
ing items: 105345 CABLE, 
power; No. 18 ga., str.; GRN; 
107" length req'd 29K865065 
LUG, ring tongue 
incl F502, XF502 and the follow- 
ing items: 30K813233 CABLE, 
power; No, 10 ga, str; RED: 
9-1/2 ft length req'd 
incl F503, ХЕ503 and the follow- 
ing items: 10M343 CABLE, 
power; No, 18 ga, str: ОВС: 
66" length req'd 

CABLE, power: 
No. 10 ga, str; BLK; 10 ft, 
length req'd 
2-cond; each cond, No. 18 ga, 
str; 36" length req'd 

LAMPHOLDER: 

miniature bayonet type 

FUSEHOLDER: 
"in-line" type; с/о; 
14A82882A01 BODY 
14A82883A02 САР 
42A82884A01 CLIP, cont: 
2 req'd, 41A82885A01 
SPRING, compression 

DESCRIPTION 
REFERENCE MOTOROLA 

SYMBOL PART NO. 

NON-REFERENCED ITEN 

LENS, indicator light: RED 

LENS, indicator 

SCREW, machine: ial type 
2 req'd (control heat mtg) 

KNOB, cont 3 

SHIELD, lig 
pendent resistor located on 

61B83678D01 

61B83678D02 

3A82670A07 

36B82629H02 

26B83806D01 (for light de- 

"dimmer" board) 

3A82227A02 |SCREW, mach special type; 
4 req'd 

1V80708B72 |COVER, housing: (back) 
15D83576D07 | HOUSING, cont 
13K857972 ESCUTCHEON 
3B82126B07 |SCREW, nylon: 4-40 x 1/4! 

D 

CHASSIS AND 
SUFFIX NO. UON 

TCN6141BE-1 
TCN6141BF-1 
TCN6141BJ-1 

TB501-12 Added 48-83461Е45 



TRUNK MOUNT 
CABLING 

HOT LEAD VEHICLE 
T | 3UNK MOUNT 

es ee or CONTROL HEAD CHAS: 
iod GROUND 

(WITH DIMMER) 

TCN6098CJ-I 

IGNITION 
SWITCH 

TRUNK MOUNT 
DUAL PURPOSE 

CONTRE, HEAD ОЕ ке А МІСВОРНОМЕ 

BLK-RED веся) 15 42 
BLK-ORG p. 43 

BLK-YEL —— 

быб чок 

сам 

— 
сям-яєо | | 23 24 

CRSO! SHIELO 
<28 m 25У (ЕР 14 

GRN 
R506,25K 

RSOT 

270 

25 MONITOR- OPERATE 
(SWITCH SHOWN IN 
MONITOR POSITION) 

SPKI ò 

Фо 02) 7804 

5 Ж кана E д, BLK-VIOLET т 
4а г заду воі 5 9 q— _(4- FREQ. MODELS) За 

° BASE 5! MONITOR OPERATE 
BLK-RED (SwITCH SHOWN IN 

Е HOOKSWITCH. SHOWN є «(2 84-FREO-MODELS) 6 MONITOR POSITION) 
WITH MIC 

6 (MONITOR POSITION) 10 ېګت‎ ٠ MODELS) 10 EMITTER COLLECTOR 78501 ОЕТАЦ. 
+ 

K-ORG 

18501 DETAIL I $ 5 үй e 2 TUNS 4454 
MICROPHONE 8 OSS ОО 8 M9440 322 HANG-UP BOX VIOLET Е 5559 

ю (REQUIRED WITH "PRIVATE-LINE" о 0 
RADIO SETS USING A DUAL ORG 3 ° 

6 PURPOSE CONTROL HEAD) 
(Є) s502% 

% 5502 AND ASSOCIATED WIRING USED DEPS-5374-0 Мата акан 
IN MULTI-FREQUENCY RADIOS ONLY. (MONITOR POSITION) 

TLN 4445A 
3* S502 AND ASSOCIATED WIRING СЕР5-5373-0 GRN 

MICROPHONE 

USED IN MULTI -FREQUENCY 5 5 HANG UP BOX 

RADIOS ONLY. (REQUIRED WITH " PRIVATE-LINE" 

end 7 fsresi:iii crap qe SPEAKER ОР CONTROL HEAD) 

ма X 25A FUSE USED FOR ЗОМ AND 45W MODELS (ie(Sis (Оп 
FOR HIGHER POWER MODELS USE 40A FUSE. oooooo о ооо 

16 15 444342 4409 
СЕР5-5089-С 

NOTES: 

NO ELECTRICAL CONNECTION. 

NO ELECTRICAL CONNECTION ON CARRIER SQUELCH MODELS. PARTS LIST SHOWN ON 
NO ELECTRICAL CONNECTION ON 1-FREQUENCY MODELS. BACK OF THIS асва 

5502 USED ІМ MULTI-FREQUENCY RADIOS ONLY. 

Trunk Mount Dual-Purpose 
Control Heads and Cabling 
Schematic Diagram 

Motorola No, РЕР5-5653-С 
8/26/75-NPC 

 ‏вом مل رس

ЕР5-5372-О 

co 



REFERENCE MOTOROLA 
SYMBOL PART NO. 

RTS LIST 

DESCRIPTION 

IMPORTANT 

USE ONLY THE FOLLOWING MOTOROLA 

PART NUMBERS WHEN ORDERING 

REPLACEMENT PARTS 

TCN6098CE Control Head, Trunk Mount 1-Егед. 

Dual Purpose with Dimmer 
TCN6098CF Control Head, Trunk Mount 2-F req. 

Dual Purpose with Dimmer 

CR505 48-83461Е45 

DS501, 502 6554151 

J501 9K830418 

18K857840 
6R5581 
6R6320 
18к868896 

от 18 С85 7698 

656336 
17082177805 

0г40К80247 
40А80246 

31с83826001 

х05501, 502 | 9В863168 

NON-REFERENCED ITEMS 

26B83806D01 
61B83678D01 
61B83678D02 
3A82670A01 

36K858652 
15D83576D03 
13D857971 

13D857972 

PL-1274-A 

SEMICONDUCTOR DEVICE, 
diode; (SEE NOTE) 

dual Zener type; 25 V 

LAMP, ncandscent: 
28 V; 0.2 A; type No. 51 

CONNECTOR, receptacle: 
female; 4 contact; does not incl. 
487699 LOCKWASHER; 13/16" 
internal 24482070 NUT, 
machine ring (knurled) 

RESISTOR, fixed: +10%; 1/4 W; 
unl, stated 
variable; 25k +30%; 0.33 W 

3.3k; 1/2 W 

10k; 1/2 W 

variable; 25k +309; 0.33 W; 

includes SWITCH, toggle; dpst 

(1-freq) 
variable; 25k $3075; 0.33 W 

(2-freq) 
270; 1 w 

50; 5 W 

SWITCH: 
p/o R506 (1-freq) 
toggle; dpst (2-freq) 
toggle; dpdt 

TERMINAL BOARD: 
35 female contact 

LAMPHOLDER: 

min, bay. 

SHIELD, light (for R513) 

LENS, indicator; light; RED 

LENS, indicator; light; GRN 

SCREW, control head mounting 
2 req'd 
KNOB, control; 2 req'd 

HOUSING, control head 

ESCUTCHEON, cont, hd. 

(1-freq. ) 
ESCUTCHEON, cont. hd. 

(2-freq. ) 

REFERENCE MOTOROLA 

йна неар] 

1 & 2 FREQUENCY MO 
CONTROL HEAD 

TCN6026BE (Trunk-Mount, 1-Freq.) Dual Purpos 
TCN6026BF (Trunk-Mount, 2-Freq.) Dual Purpos| 

EMICONDUCTOR DEVICE, 

48-83461E45 

17-82350A04 
17-82350A04 R501 

R502 17-82350A04| 33;2 W 
R503 18-857840 var, 25k +30% 
R504 

R505 6- 6320 10k; 1/2 М 
R506 

3. ЗК +10%; 1/2 W 

10k %10%; 1/2 W 

ar; 25k 30%; .33 
Hpst switch; 1-freq 
аг; 25k +30%; .33 jor 18-857698 

31-83826D02 

REFERENCE MOTOROLA SCRIPTION 
SYMBOL PART NO. реве S 

4 FREQUENCY MODELS 
CONTROL HEAD 

TCN6026BJ Control Head, Trunk Mount 

(Dual Purpose) 

SEMICONDUCTOR DEVICE, 
diode: (SEE NOTE I) 

48-83461E45 dual Zener type; 25 У 

LAMP, incandescent: 

65.4151 0.2 A; type No. SI 
65-4151 0.2 A; type No. 51 

CONNECTOR, receptacle: 
9-830418 female; 4 contact 

RESISTOR, fixed: 51075; 

unl. stated 
17-82350A04 33; 2 W 

6- 5581 3.3k; 1/2 W 

18 - 868896 var. ; 25k +309; 0,33 W; incl, 
5501 

R507 6- 6336 270; 1W 

SWITCH, rotary; unl, stated 
dpst; p/o R506 

40 -83624D01| 1 pole; 4 position 

BOARD, terminal 
TB501 31-83826D02 35 female contacts 

LAMPHOLDER: 
х05501 9 -863168 single contact; bayonet base 
хр5502 9 -863168 single contact; bayonet base 

NON-REFERENCED ITEMS 

REFERENCE | MOTOROLA DESCRIPTION 
SYMBOL PART МО. 

MICROPHONE 
TMN6013A Microphone 

TMN6018A Microphone Weatherproof 

CARTRIDGE, microphone 
59-82933C01 

lor59-82933C02 

sistor amplifier 

PL-1232-C 

40-82263G02 | dpst not replaceable 
(TMN601 3A) 

юг40-82263С01 

(TMN601BA) 

¢-847034 LUG, 

lor] -80724А28 
(TMN6018A) 

CORD, РІЛ 

NON-REFERENCED ITEMS 

CASE, microphone 
hang-up stud 

strain relief 

15-82701В01 тісторһопе сазе 

INUT, ring; knurled 

61- 865158 LENS, indicator light: GRN 
61- 865159 LENS, indicator light; RED 
2-482070 NUT, knurled; 13/64"-27 x 

1/8" 
3-82670A01 | SCREW, machine; 6-32 x 

1.44" (2 req'd) 
36- 858652 KNOB, vol. control (2 req'd) 
36-82869D01| KNOB, freq. selector 

NOTE: 

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

When ordering crystal units, specify carrier frequency, 
crystal frequency and crystal type number, 

Phillips round head 
SCREW, machine: 6- 

Phillips round head 

42- 82702В01 RETAINER, 

MOUNTING KIT, 

includes 64-85596 PLATE mic, 

- 122830 SCREW, 
tapping: No. 8 x 1/2 

mic, cartridge 

microphone 

binder head; 2 required 

REFERENCE | MOTOROLA |” DESCRIPTION 
SYMBOL PART М 

CABLE KI 

TKN6055A Cable Kit (1-Етед., 12 

TKN6056A Cable Kit (2- & Multi-fréq., 12 У) EPD-9982-L 

65-61682 
65- 475247 

65- 86099 

CONNECTOR, plug: 
incl; 9-801050 CONNECTOR, 
plug: 19-cont; female 

27255 HOUSING L. H. 
15- 82075001 HOUSING R. H. 
3-131758 SCREW, 4-40 x 1-1/8" 
2 req'd 2-129924 NUT, hex: 
4-40 x 1/4"; 2 req'd; 
1-8)717A73 SCREW & KNOB 
ASSY. 4-11722 WASHER, "С" 
4 -800671 WASHER: . 016" thick 
4 -82113D01 WASHER: . 032" 
thick; 42 -864148 CLAMP, cable 
3-182127 SCREW, tapping:No. 6 
x 3/4" plain hex head 

1-80715A24 

CAELE ASSY, special purpose 
incl, 30-858553 CABLE, power; 
1 BH. No. 12 ga; RED 22- 1/2 ft] 
гед!4 29-832116 LUG, for 3/ 8" 
stud; ref parts F401 and XF401 
incl, 30-858552 CABLE, power: 
1 cand; No. 12 ga; BLK; 5-1/2 
ft. teq'd 29-832116 LUG, for 
3/8" stud 
incl, 29-824456 LUG, for Мо. 1 
stud 37 -82603D20 SLEEVE, 
coded No. 20 29-82602D01 
SE plug: 1 cont; ref 

1 -80744A37 

1 -864643 

1-80705A19 

part XF402 
incl 29 -865065 LUG, for 3/8" 
stud 37-82603D19 SLEEVE, 
coded No. 19 29- 82602D01 
CONNECTOR, plug: 1 cont; ref 
part XF403 

1-80744A39 

CABLE, special purpose: 
ond 17 ft req'd 1-freq 
ond 17 ft req'd 2- & 

30 -858513 
or30 -864650 

14-82882A01 BODY 
2883A01 CAP; 42- 82884A0 

- fuse: 2 req'd; 

1-80705A07 14-82882А01 BODY 
2883A01 CAP 41-82885A01 

SPRING 1 -80705A08 FUSE CLIP 

AND LEAD ASSY: incl: 

42-'82884A01 CLIP, fuse 

ws LEAD, elect: 1 cond 
No.| 18 ga; ORG; 57" req'd 
1-80705A09 FUSE CLIP AND 
LEAD ASSY: incl. 42 -82884A01 
CLIP, fuse 30510310A62 LEAD, 
E cond Мо. 18 ga; ORG; 9" 
req'd ref part F402 
incl 14 -82882А01 BODY 
14-82883А01 САР 41 -82885A01 
SPRING 1-80705A11 FUSE 
d AND LEAD ASSY: incl: 
42 -32884А01 CLIP, fuse 
10-45 LEAD, elect; 1 éond; 
No. 18 ga; GRN; 97" req'd 
1=80705A 12 FUSE CLIP AND 
LEAD ASSY: incl: 42 -82884A01 
CLIP, fuse 30510310462 LEAD 
elect; 1 cond; Мо. 18 ga; САМ; 
9" req'd ref part F403 

1- 80744A38 

REFERENCE MOTOROLA DESCRIPTION 
SYMBOL PART NO. 

NON-REFERENCED ITEMS 

29.82602D01 | CONNECTOR, plug: male; 
single cont; 19 req'd 

SLEEVE, coded: 

37 - 82603001 

37 - 82603D02 

37 - 82603D03 

37 - 82603D04 

37 - 82603D05 
37 - 82603D06 

37 - 82603D07 

37 - 82603D08 

37 - 82603D09 
37 -82603D10 
37 -82603D11 

37 -82603D12 
37 -82603D13 
37-82603D14 
37 -82603D15 
37 -82603D16 
37 -82603D17 
37 -82603D18 

37 -82603D21 

BATH PONE 

NOTE: 

Replacement diodes and transistors must be ordered by 

Motorola part number only for optimum performance. 

TCN6098CJ Control Head Trunk Mount 4-Frequency 
Dual Purpose with Dimmer PL-1237-A 

SEMICONDUCTOR DEVICE, 
diode; (SEE NOTE) 
dual Zener type; 25 V CR505 48-83461Е45 

р5501, 502 6554151 

CONNECTOR, receptacle 

female; 4 contact; does not incl 

457699 LOCKWASHER; 13/16" 

internal; 2А482070 NUT, 
machine; ring (knurled) 

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

unl, stated 

9K830418 

18K857840 var; 25k +30%; 0.33 W 

6R5581 3. 3k; 1/2 W 
6R6320 10k; 1/2 W 
18K868896 var; 25k 430%; 0. 33 W; incl S501 
656336 270; 1 w 
17D82117B05 50; 5 W 

SWITCH, rotar 
dpst (p/o R506) 
1 pole; 4 position 40C83624D01 

TERMINAL BOARD: 
35 female contact terminals 31С83826р01 

LAMPHOLDER 

min, bay, XDS501, 502 | 9В863168 

NON-REFERENCED ITEMS 

61B83678D01 

61B83678D02 
3A82670A01 

LENS, indicator light; RED 

LENS, indicator light; GRN 

SCREW, machine; special type 

(2 req'd) 
KNOB control (2 req'd) (VOL SQ) 

KNOB, control (F1-F4) 

COVER, housing 

HOUSING, control head 

ESCUTCHEON, cont. hd. 

36K858652 
36B82869D01 
15С82401р01 

15D83576D03 
13D82286C23 



TYPICAL 
DASH- MOUNT 

CONTROL HEAD | 

IGNITION 
‘SWITCH -- VEHICLE GND. 
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13. 6v 3 Q BRN ЗЕ —Jl. 
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REO $503 SWITCH [ CRSOS 
(ғ) R504 | 

R505 3.3K zav ж 7.0V DARK зм В 55 = 
3`9V LIGHT = R506 

жж О8( DARK Е NOTE 15 25к R505 crn-reo | 
0.82V LIGHT 512 са | VOLUME] 10K 

330€ /.3V DARK 59 (ем осом сям 
бү LIGHT GRN-YEL | i 

BRN-YEL || 2 

m: | 

= | GRN-RED s 
GRAY — — YEL.BLU | 5 

[TN NN D 

YEL-BLK в 

GRAY fe 6 
YEL-BRN 

EMITTER COLLECTOR с яа 
A TB502 

26 29 27 25 24 23 22 
M9440 

^ ізді 8 TB502 DETAIL 2592 DETAIL 
 ‎ 00000000کک

NOTE 16 o o oo LO оща 9 (0 fl 12 13 14 15 (6 

22 23 24 25 26 27 29 то © 18080 
5 6 
оо 

PIN SIDE 

T8501 DETAIL 

m 5 л 
© © 

обо? об o- 

об о 

оф oo o8 ow 

oy oR oå o 

ойор о 
$ oR об o^ 

92 об об оч o! очо oz on 

- 

ogon 

обоз oR оё 

о 

1 
1 
І SWITCH 

EEPS-3276-8 

PARTS LIST SHOWN ON 

BACK OF THIS DIAGRAM 

1- & 4-Frequency Control Head with Dimmer 
Dash and Trunk Mount 

Schematic Diagram 

Motorola No. PEPS-9155-A 
8/26/75- NPC 

61 



REFERENCE | MurOROLA DESCRIPTION 
SYMBOL PART NO. 

REFERENCE | MOTOROLA 

Мыш 

REFERENCE MOTOROLA Р L PART М DESCRIPTION d 
CONTROL HEADS 

WITH DIMMER 
DASH-MOUNT 

1-FREQ. & 4-FREQ. 

TCN6141AE (Carrier Squelch, 1-Freq.) 
TCN6141AG ("Ргіуаѓе-Ііпе" Tone-Coded Squelch, 1-Freq.) 
TCN6141AJ (Carrier Squelch, 4-Freq.) 
TCN6141AK ("Private-Line" Tone-Coded Squelch, 4-Freq.) 

PL-766-O 

LAMP, incandescent: 
min, bay.; 6-8 V; 0.2 А; type 

No. 51 3A82227A02 UM machine: special type; пуна 
в min. bay.; 6-8 У; 0.2 A; ty FUSE, cartridge: 1-1/4" x 1/4"; 1V80708872 | COVER, housing: (back) коо» зл ве 

32 V; 15083576007 | HOUSING, control head 65K86099 7.5А 130857971 ESCUTCHEON (TCN6141AE) Е 
57 ap ROS IDE ESGUTGHEON(TCN6141AG) 9K830418 ER Wu ma 65B475247 6-1/4А 13082286С23 | ESCUTCHEON (TCN6141AJ) Reine as do OCNA STOR. 13D82286C22 | ESCUTCHEON (TCN6141AK) ЗУД VE CONNECTOR, receptacle: interna: E n 
9K830418 female; 4-contact; does not machine: ring type (knurled) 

include: 457699 LOCKWASHER; ў 13/16" internal 24482070 NUT. RESISTOR, fixed: +10%; 1/2 W; 
i i й 1 stated : t un. 

9C 801050 = pude ian г) 18K857840 variable: 25K %30%; 0.33 W 
i 655581 3.3K 

CONNECTOR, plug: 656320 10K 
9B855112 female; 2-contact; does not 18K 86 8896 variable: 25K +30%; 0.33 W; 

include 15B855111 SHELL, includes switch 5501 
connector (TCN6098BE, BJ) 

orl8C857698 | variable: 25K +30%; 0.33 W 
RESISTOR, fixed: 2109; 1/2 W: (TCN6098BG, BK) 
Сат E T DX 656336 270; 1 W 
variable: 25K 23095; 0.33 W 17D82177B05 | 50; 5 W 
3.3K 
10K SWITCH, 18K 868896 variable: 25K 230%; 0.33 W; dpst; plo R506 (TCN6098BE, BJ) includes switch $501 or40K80247 toggle: dpst (TCN6098BG, BK) (TCN6141AE, АЈ) 40C83624D01 | rotary: 1-pole; 4-position; or18C857698 | variable: 25K +30%; 0.33 W non -shorting 
(TCN6141AG, AK) 40480246 toggle: драг 656336 270; 1W 

17082177805 | 50; 5 W TERMINAL BOARD: 
31C83826D01 | 35 female contacts SWITCH: 

dpst; p/o R506 (TCN6141AE, AJ LAMPHOLDER: pr40K80247 toggle: dpst (TCN6141AG, AK) 98863168 miniature bayonet type 
rotary: 1-ро]е; 4-position; 
non-shorting 

toggle: dpdt 

61B83678D01 | LENS, indicator light: RED CABLE ASSEMBLY, power: 
61B83678D02 LENS, indicator light: GRN 1V80764A18 | includes F501, XF501 and the 
3A82670A01 SCREW, machine: special following items: 

105345 CABLE, power: Мо. 18 

ga., str.; GRN; 107" length 
req'd; 29K 865065 LUG, ring- 
tongue 

includes F502, XF502 and the 
following items: 

30K813233 CABLE, power: No 

10 ga., str.; RED; 9-1/2 ft. 
length req'd. 
includes F503, XF503 and the 
following items: 

10M343 CABLE, power; No. 18 

NON-REFERENCED ITEMS 

61B8367D01 LENS, indicator light: RED 
61B8367D02 LENS, indicator light: GRN 

3A82670A07 SCREW, maching: special 

type; 2 req'd. (control head 
mounting) 
KNOB, control: (2 req'd for 
TCN6141AE, AG; 3 req'd. for 
TCN6141AJ, AK) 

SHIELD, light: (for light- 

dependent resistor located on 
"dimmer" board) 

36B82629H02 

26B83806D01 

CR505 

CONTROL HEADS 

WITH DIMMER 
TRUNK-MOUNT 

1-FREQ, & 4-FREQ. 

(Carrier Squelch, 1-Freq.) 

("Private-Line' Tone-Coded Squelch, 1-Freq.) 

(Carrier Squelch, 4-Freq.) 
К ("Private- Line" Tone-Coded Squelch, 4-Freq.) 

PL-767-A 

EMICONDUCTOR DEVICE 
diode: SEE NOTE 

dual, Zener type: 25 V 48083461Е45 

NON-REFERENCED ITEMS 

type; 2 req'd. (control head 
mounting) 

KNOB, control: 2 req'd. (VOL 
& SQ.) 
KNOB, control: (freq. selector) 

SHIELD, light: (for light- 

dependent resistor located on 
"dimmer" board) 

SCREW, machine: special type; 
4 req'd. 
COVER, housing: (back) 

HOUSING, control head 

ESCUTCHEON (TCN6098BE) 

36K 858652 

36B82869D01 
26B83806D01 

3A82227A02 

15С 82401D01 
15D83576D03 
13D857971 ga., str.; ORG; 66" length req'd 
13D857975 ESCUTCHEON (TCN6098BG) 
13D82286C23 ESCUTCHEON (TCN6098BJ) CABLE, power: 
13D82286C22 ESCUTCHEON (TCN6098BK) No. 10 ga., str.; ВІК; 10 ft. 
(882400001 BRACKET, control head length req'd. 

mounting 2-conductor; each conductor 
357302 SCREW, machine: 10-32 x 3/8" No. 18ga., str.; 36" length 

plain hex head; 2 req'd (for req'd. 
mounting control head on 
bracket LAMPHOLDER: 

357544 SCREW, tapping: No. 8 x 1/2" miniature bayonet type 
plain hex head; 3 req'd, (for 
mounting bracket) FUSEHOLDER: 

| "in-line" type; consists ої: 
NOTE: | 14А82882А01 BODY 

Djodes must be ordered by Motorola part number 14А82883А02 CAP 
only for optimum performance. 42А82884А01 CLIP, contact: 

2 req'd.; 41A82885A01 SPRING, 
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ра й e | 
PARTS LIST 

CONTROL HEADS 

DASH-MOUNT WITH DIMMER, 2-FREQUENCY 

TCN6141AF (Carrier Squelch) 

TCN6141AH ("Private-Line" Tone-Coded Squelch) PL-926-B 

SEMICONDUCTOR DEVICE, 

diode: SEE NOTE 
45D83461E45 | dual Zener type: 25V 

LAMP, incandescent: 

min; Фу Е Y: O.Z A: type 
No. 51 

CR505 

05501. 502 65K4151 

FUSE, cartridge: 1-1/4" x 
1/4"; 32 V: 

65K86099 7.5 А 

65561682 25А 

65В475247 6-1/4А 

CONNECTOR, receptacle: 
female; 4-cont; does not incl. 
457699 LOCKWASHER: 13/16" 
internal, 2A482070 NUT, 
machine: ring type (knurled) 
female; 19 contact 

9K830418 

9С801050 

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

18K857840 var; 25K 430%; 0.33 W 
655581 3.3K 
656320 10K 

18К868896 var; 25K %30%; 0.33 W; incl. 

switch S501 (TCN6141AH) 

var; 25K 430%; 0.33 W 
(TCN6141AF) 
270; 1 м 

50; 5 w 

orl8C857698 

656336 

17082177805 

SWITCH: 
dpst; p/o R506 (TCN6141AH) 
toggle dpst (TCN6141AF) 
toggle; dpdt 
slide; dpst 

or40K80247 

40A80246 

40883444001 

CABLE ASSEMBLY, power: 

includes F501, XF501 and the 
following items: 105345 CABLE 

power; по. 18 ga., str.:GRN; 
107" length req'd. 29K865065 
LUG, ring tongue 
incl, F502, XF502 and the 

following items: 30K813233 

CABLE, power: No. 10 ga. 
str; RED; 9-1/2 ft. length 
req'd 
incl. F503, XF503 and the 
following items: 10M343 

CABLE, power: No. 18 ga. 
str; ORG; 66" length req'd 

1V80764A18 

1V80705A13 

1V80705A06 

CABLE, power: 
No. 10 қа. str; BLK; 10 ft. 
length req'd 
2-cond; each cond No. 18 ga. 
str; 36" length req'd 

30K831572 

30C82155H02| 

LAMPHOLDER: Кутуш аер К 
miniature bayonet type XDS501, 

502 
9B863168 

FUSEHOLDER: 

"in-line" type; c/o; 
14A82882A01 BODY, 
14А82883А02 CAP, 

42А82884А01 CLIP, cont; 
2 req'd, 41A82885A01 

SPRING, compression 

ХЕ501, 502, 

503 

NON-REFERENCED ITEMS 

61B83678D01 

61883678р02| 

3A82670A07 

LENS, indicator light: RED 

LENS, indicator light: GRN 

SCREW, machine: Special type 
2 req'd (control head mtg) 
KNOB, control: 3 req'd 
SHIELD, light: (for light de- 
pendent resistor located on 
"dimmer" board 

3A82227A02 

1У80708В72 

13К857976 

REFERENCE MOTOROLA DESCRIPTION 
SYMBOL PART М 

SCREW, machine: special type: 
4 req'd 
COVER, housing: (back) 
HOUSING, control head 
ESCUTCHEON (TCN6141AF) 
ESCUTCHEON (TCN6141AH) 

REFERENCE | MOTOROLA DESCRIPTION 
SYMBOL PART М 

CONTROL HEADS 
1 RUNK-MOUNT WITH DIMMER, 2-FREQUENCY 

F (Carrier Squelch) TCN6098B 
Н ("Ргіуате-Ідпе" Tone-Coded Squelch) PL-925-R TCN6098 

SEMICONDUCTOR DEVICE, 
diode: SEE NOTE 
dual Zener type: 25 V 48D83461E45 

LAMP, incandescent: 
min. bay; 6-8 V; 0.2 A; type 
No. 51 

DS501,| 502 65K4151 

CONNECTOR, receptacle: 

female; 4-cont; does погіпсі. 

457699 LOCKWASHER; 13/16" 

internal, 2A482070 NUT, 

machine; ring type (knurled) 

9K830418 

RESISTOR, fixed: 21095; 1/2 W; 
unl. stated 

18K857840 var: 25K 23095; 0.33 W 
655581 3.3K 
656320 10K 

var: 25K %30%; 0.33 W; incl. 
switch S501 (TCN6098BH) 
var: 25K %30%; 0.33 W 
(TCN6098BF) 

270; 1 W 

50; 5 М 

18K868896 

orl8C857698 

656336 

17D82177B05 

SWITCH: 

dpst; p/o R506 (TCN6098BH) 
toggle: dpst (TCN6098BF) 
toggle: dpdt 
slide: dpst 

or40K80247 
40A80246 

40B83444D01 

TERMINAL BOARD: 

35 female contacts 31683826001 

LAMPHOLDER: 

miniature bayonet type 9B863168 

NON-REFERENCED ITEMS 

61B83678D01 
61B83678D02 

3A82670A01 

LENS, indicator light: RED 

LENS, indicator light: GRN 

SCREW, machine: special type; 
2 req'd (control head mtg) 

KNOB, control: 2 req'd (VOL & 
SQUELCH) 

SHIELD, light: (for light-de- 

pendent resistor located on 
"dimmer" board) 

SCREW, machine; special type; 
4 req'd 
COVER, housing: (back) 
HOUSING, control head 

36K858652 

26B83806D01 

3A82227A02 

15C82401D01 
15D83576D03 

13K857972 ESC UTCHEON (TCN6098BF) 
13K857976 ESCUTCHEON (TCN6098BH) 

7B82400D01 BRACKET, control head mtg 

357302 SCREW, maching: 10-32 x 3/8"! 

plain hex head; 2 req'd (for mtg 
control head on bracket) 

SCREW, tapping: No. 8 x 1/2" 
plain hex head; 3 req'd (for mtg 
bracket) 

357544 

МОТЕ: 

des must be ordered by Motorola part 
ber only for optimum performance. 



TRUNK-MOUNT 
CONTROL HEAD 

52 /3.6У. ою 

CARRIER SQUELCH 
MODELS ONLY 

R504 
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ТВ504 DETAIL 
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DEPS-3280-A 

NOTES: 

1. 5503 AND ASSOCIATED WIRING (DASHED LINES) USED IN 
"PRIVATE-LINE" MODELS ONLY. 

2. 5502 AND ASSOCIATED WIRING USED IN MULTIPLE FRE- 

QUENCY MODELS ONLY. 

EPS-3591-A 

PARTS LIST SHOWN ON 

RACK OF THIS DIAGRAM 

Control Head Schematic Diagram 

Used іп l- & 4-Frequency Radio Sets 

Motorola No. PEPS-3537-C 

8/26/75- NPC 
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MOTOROLA 

PART NO. 
REFERENCE 

SYMBOL 

PARTS LIST 

DESCRIPTION 

CONTROL HEADS 

TRUNK-MOUNT 

1-ЕВЕО. & 4-ЕКЕО. 

TCN6026AE (Carrier Squelch, 1-Freq.) 
TCN6026AG ('"Private- Line" Tone-Coded Squelch, 1-Freq.) 

TCN6026AJ (Carrier Squelch, 4-Freq.) 
TCN6026AK ("Private- Line" Tone-Coded Squelch, 4-Freq.) 

DS501, 502 65K4151 

9K830418 

R501, 502 17С82350А04 

R503 18K857840 

R504 655581 

R505 656320 

R506 18K 868896 

0г18С857698 

656336 

or40K80247 

40C 83624D01 

40480246 

31683826002 

XDS501, 502 9В863168 

PL-772-C 

LAMP, incandescent: 

min. bay.; 6-8 V; 0.2 A; type 

No. 51 

CONNECTOR, receptacle: 

female; 4-contact; does not 
include: 457699 LOCKWASHER: 

13/16" internal; 2A482070 NUT, 

machine: ring type (knurled) 

RESISTOR, fixed: +10%; 1/2 W: 

unl stated 

33 0% 2 W 

variable: 25K 2309; 0.33 W 

3.3K 

10K 

variable: 25K +30%; 0.33 W; 

includes switch 5501 

(TCN6026AE, AJ) 

variable: 25K +30%; 0.33 W 

(TCN6026AG, AK) 

270; 1 W 

SWITCH: 
dpst; p/o R506 (TCN6026AE, AJ) 

toggle: dpst (TCN6026AG, AK) 

rotary: l-pole; 4-position; 

non-shorting 

toggle: dpdt 

TERMINAL BOARD: 

35 female contacts 

LAMPHOLDER: 

miniature bayonet type 

NON-REFERENCED ITEMS 

61B83678D01 

61B83678D02 

3A82670A01 

36K858652 

36B82869D01 

26B83806D01 

3A82227A02 

15C82401D01 

1V 868494 

13D857971 

13D857975 

13082286С23 

13082286С22 

7B82400D01 

357302 

357544 

LENS, indicator light: RED 

LENS, indicator light: GRN 

SCREW, machine: special 

type; 2 req'd (control head 

mounting) 

KNOB, control: 2 req'd (VOL 

& SQ.) 
KNOB, control: (freq. selector) 

SHIELD, light: (for light- 

dependent resistor located on 

"dimmer" board) 

SCREW, machine: specialtype: 

4 req'd 

COVER, housing: (back) 

HOUSING, control head 

ESCUTCHEON (TCN6026AE) 

ESCUTCHEON (TCN6026AG) 
ESCUTCHEON (TCN6026AJ) 

ESCUTCHEON (TCN6026AK) 

BRACKET, control head 

mounting 

SCREW, machine: 10-32х3/8" 

plain hex head; 2 req'd (for 

mounting control head on 

bracket 

SCREW, tapping: No. 8x1/2" 

plain hex head; 3 req'd. (for 

mounting bracket) 



TRUNK-MOUNT 
CONTROL HEAD 

13.6V 

CARRIER SQUELCH 
MODELS ONLY 
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DEPS-3281-A 

NOTE: 

1. 5503 AND ASSOCIATED WIRING (DASHED LINES) USED IN 

"PRIVATE-LINE" MODELS ОМГУ. 

EPS-3592-A 

PARTS LIST SHOWN ON 

BACK OF THIS DIAGRAM 

Control Head Schematic Diagram 

Used in 2-Frequency Radio Sets 

Motorola No. PEPS-3538-C 

8/26/75-МРС 
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PARTS LIST 

REFERENCE MOTOROLA DESCRIPTION 

SYMBOL PART NO. 

CONTROL HEADS 

TRUNK-MOUNT, 2-FREQUENCY 

TCN6026AF (Carrier Squelch) 

TCN6026AH (''Private-Line'! Tone-Coded Squelch) 

DS501, 502 65K4151 

9K830418 

R501, 502 

R503 

R504 

R505 

R506 

17C82350A04 

18K857840 

655581 

656320 

18K868896 

ог18С 857698 

656336 

5501 

or40K80247 

$502, 503 40A80246 

31С 83 826D02 

XDS501, 502 98863168 

PL-775-D 

LAMP, incandescent: 

min. bay.; 6-8 V; 0.2 A; type 

No. 51 

CONNECTOR, receptacle: 

female; 4-contact; does not 

include: 457699 LOCKWASHER; 

13/16" internal; 2A482070 NUT, 
machine: ring type (knurled) 

RESISTOR, fixed: +10%; 1/2 W: 

unl stated 

33 410%; 2 W 
variable: 25K +30%; 0.33 W 

3.3K 

10K 

variable: 25K +30%; 0.33 W; 

includes switch 5501 

(TCN6026AH) 
variable: 25K +30%; 0.33 W 

(TCN6026AF) 
270; 1 М 

SWITCH: 

dpst; p/o R506 (TCN6026AH) 
toggle: dpst (TCN6026AF) 

toggle; dpdt 

TERMINAL BOARD: 

35 female contacts 

LAMPHOLDER: 

miniature bayonet type 

NON-REFERENCED ITEMS 

61B83678D01 

61B83678D02 

3A82670A01 

36K858652 

3A82227A02 

15C 82401D01 

1V 868494 

13K857972 

13K857976 

7B82400D01 

357302 

357544 

LENS, indicator light: RED 

LENS, indicator light: GRN 

SCREW, machine: special type; 

2 req'd (control head mounting) 

KNOB, control: 2 req'd (VOL & 

SQ.) 
SCREW, machine: special type; 

4 req'd. 

COVER, housing: (back) 

HOUSING, control head 

ESCUTCHEON (TCN6026AF) 

ESCUTCHEON (TCN6026AH) 

BRACKET, control head 

mounting 

SCREW, machine: 10-32 x 3/8" 

plain hex head; 2 req'd (for 

mounting control head on 

bracket) 

SCREW, tapping: No. 8 х 1/2" 

plain hex head; 3 req'd (for 

mounting bracket) 
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MO TORCES DESCRIPTION PART МО. 

УТ CABLE KIT 

TKN6055A Cable Kit (1-Freq., 12 V) 
 TKN6056A Cable Kit (2- & Multi-freq., 12 У) EPD-9982-L 

| FUSE, cartridge: 
65-61682 25 amp; 32 v 

F402 65- 475247 6-1/4 amp; 32 у 
F403 65- 86099 7.5 amp; 32 v 

ім ЕЗ о - 

CONNECTOR, plug: 

incl: 9-801050 CONNECTOR, 

plug: 19-cont; female 

15- 82075D03 HOUSING L. H. 

15- 82075D01 HOUSING В.Н. 

3-131758 SCREW, 4-40 x 1-1/8" 

2 req'd 2-129924 NUT, hex: 
4-40 x 1/4"; 2 req'd; 
1-80717A73 SCREW & KNOB 

ASSY. 4-11722 WASHER, " 

4 -800671 WASHER: .016" thick 

4 -82113D01 WASHER: .032" 

thick; 42 -864148 CLAMP, cable 

3-132127 SCREW, tapping:No. 6 
x 3/4" plain hex head 

1402 _ | 1-80715А24 

CABLE ASSY, special purpose 

incl: 30 - 858553 CABLE, power; 

1 cond №. 12 ga; RED 22- 1/2 ft, 

req'd 29-832116 LUG, for 3 8" 

stud; ref parts F401 and XF401 

incl: 30-858552 CABLE, power: 

1 cond; No. 12 ga; BLK; 5-1/2 

ft. req'd 29-832116 LUG, for 

3/8" stud 

incl. 29-824456 LUG, forNo. 10 

stud 37-82603D20 SLEEVE, 

coded No. 20 29-82602D01 

CONNECTOR, plug: 1 cont; ref 
part XF402 
incl; 29 -865065 LUG, for 3/8" 

stud 37-82603D19 SLEEVE, 

coded No. 19 29-82602D01 

CONNECTOR, plug: | cont; ref 

part XF403 

W401 1-80744A37 

W402 1-864643 

№403 1 -80705А 19 

№404 1-80744А39 

CABLE, special purpose: 

13 cond 17 ft req'd 1-freq 

17 cond 17 ft req'd 2- & 

multi-freq. 
FUSEHOLDER: 

incl-14-82882A01 BODY 

14 -82883A01 CAP; 42- 82884A0 

CLIP, fuse: 2 req'd; 
41-82885A01 SPRING 

incl: 14- 82882A01 BODY 

14 -82883A01 CAP 41-82885A01 

SPRING 1 -80705A08 FUSE CLIP 

AND LEAD ASSY: incl: 

42- 82884А01 CLIP, fuse 

10-343 LEAD, elect: 1 cond 

No. 18 ga; ORG; 57" req'd 

1-80705A09 FUSE CLIP AND 

LEAD ASSY: incl. 42 -82884A01 

CLIP, fuse 30810310A62 LEAD, 

elect 1 cond No. 18 ga; ORG; 9" 

req'd ref part F402 
incl: 14 -82882A01 BODY 

14- 82883A01 CAP 41 -82885A01 

SPRING 1-80705A11 FUSE 

CLIP AND LEAD ASSY: incl: 

42 -82884A01 CLIP, fuse 

10-345 LEAD, elect; 1 cond; 
Мо. 18 ga; GRN; 97" req'd 
1-80705A12 FUSE CLIP AND 

LEAD ASSY: incl: 42 -82884A01 

CLIP, fuse 30510310A62 LEAD 

elect; 1 cond; No. 18 ga; СЕМ; 

9" req'd ref part F403 

W405 30 -858513 
or30 -864650 

ХЕ401 

ХЕ402 1-80705А07 

ХЕ403 1- 80744А38 

REFERENCE MOTOROLA DESCRIPTION 
SYMBOL PART МО. 

NON-REFERENCED ITEMS 

29.82602D01 CONNECTOR, plug: male; 

single cont; 19 req'd 

SLEEVE, coded: 
37-82603D01 
37-82603р02 
37-82603D03 
37-82603D04 

37-82603D05 
37-82603D06 

37-82603D07 
37-82603D08 
37-82603D09 
37-82603D10 
37-82603D11 
37 -82603р12 
37-82603D13 
37 -82603D14 
37 -82603D15 

37 -82603D16 

37 -82603D17 

37 -82603D18 
37 -82603D21 

NOTE: 

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

Antenna Switch PL-2322-A 

SWITCH ASSEMBLY, magnetic 

reed: 
special type; includes J403 TLN4476A 

NOTE 

Field- replacement ої compo- 
nents within this unit is not 

recommended, For replace- 

ment, order entire unit. 

NEGATIVE GROUND KIT 
TLN8427A Negative Ground Kit PL-2116-O 

SEMICONDUCTOR DEVICE, 

diode: 
silicon 48-82525G07 

CONNECTOR, plug: 
includes: 14-82337A05 BODY 

29-82335A01 TERMINAL, 

contact; male 
15-83622Е02 COVER (imprinted) 

14-83179Н05 INSULATOR, 

cover 

DESCRIPTION REFERENCE MOTOROLA 

SYMBOL PART NO. 

PILOT LIGHT DIMMER BOARD 
1V80700B07 Light Dimmer Board PL-151-A 

CAPACITOR, fixed: 

21D82428B62 . 01 uF +80-20%; 200 У 

SEMICONDUCTOR DEVICE, 
diode: (SEE NOTE) 

CR501 thru 504] 48C82466H01 silicon 

TRANSISTOR, 

48R 869440 N-P-N; type M9440 

RESISTOR, fixed: 

680 +10%; 1/2 М 

82K £10%; 1/4 W 

245%; 3 W 

22 +59; 3 М 

3. 3K +10%; 1/4 W 

50 *5%; З W 

light dependent type; 6. 4K-10K 
@ 25°C 

656040 
65129145 
17C82036G03 

17D83122D09 

65129231 
17С82291В15 

6C83828D01 

NON-REFERENCED ITEM 

1V80765A48 | CIRCUIT BOARD ASSY. (less 
components) 

NOTE: 
Replacement diodes must be ordered by Motorola part 
number only for optimum performance, 

TKN6627B Interconnect Cable Kit (1-Freq. ) 
TKN6628B Interconnect Cable Kit (Multi-Freq. ) PL-4205-O 

CAPACITOR, fixed: 

21-82355В07 | 30 pF %5%; 500 У; N330 C498, 499 

CONNECTOR, receptacle: 
1402 28-802820 male; 19-contact 

NON-REFERENCED ITEMS 

1 -80708832 
1-80708B 33 

1-80708B36 
1-80709B16 
1-80709B17 

LEAD & LUG ASSY. (BLK) 9" 
LEAD & LUG ASSY. (BLK) 10" 
LEAD & LUG ASSY. (GRAY) 25" 
LEAD & LUG ASSY. (RED) 23" 
LEAD & LUG ASSY. (GRAY- 
WHT) 7" 
LEAD & LUG ASSY. (RED- 
WHT) 16" 
LEAD & LUG ASSY. (RED- 
BLU) 15" 
PLUG & LEADS ASSY. (Multi- 
Freq. ) includes C498, C499, 7402 
PLUG & LEADS ASSY. (1-Freq.) 
includes C498, C499, 7402 

42-10217A02 | STRAP, cable harness; 26 req'd. 

1-80709B18 

1-80709B19 

1-80709B20 

1-80709B21 

Chassis & Hardware Kit (P/O Model TLN5058B) PL-4209-O 

RELAY, armature: 

80-84569A01 | 3-form "С"; coil res. 100 ohms 

RESISTOR, fixed: 
1. 5k +10%; 1/4 W 6-124C53 



PARTS LIST 

IMPORTANT 

USE ONLY THE FOLLOWING MOTOROLA 

PART NUMBERS WHEN ORDERING 

REPLACEMENT PARTS 

PL-1270-B 

DESCRIPTION 

Knob (Frequency Select; 

4-Freq. models) 

Knob (VOLUME; SQUELCH) 

Switch, Toggle (F1-F2; 2-freq. 

models) 

Switch, Toggle (ON-OFF) 

(2-freq. ) 

Switch, rotary (Frequency 

Select; 4-freq. models) 

Escutcheon - 1F Dual Purpose 

MOTOROLA 

PART NO. 

36B82869D01 

36K858652 

40A80246 

40K80247 

40C83624D01 

13D857971 

13K857972 Escutcheon - 2F Dual Purpose 

13D82286C23 Escutcheon - 4F Dual Purpose 

61B83678D01 Cap and Jewel (Red) 

61B83678D02 Cap and Jewel (Green) 

6554151 Bulb 

98863168 Lampholder 

18C857698 Potentiometer (VOLUME) 

18K 868896 Potentiometer (VOLUME) (w/ 

ON-OFF switch) 

18K857840 Potentiometer (SQUELCH) 

9K8304 18 Microphone Receptacle 
457699 Lockwasher 
2A482070 Retaining Nut 

Dimmer Circuit Board 

Terminal Board 

Light Shield 

Back Cover 

Housing 

Nameplate (dimmer type) 

Nameplate (non-dimmer type) 

INDEX, plate (switch) 

1V80700B07 

31C83286D01 

26B83806D01 

15C82401D01 

15D83576D03 

33C83646D07 

33C83646D04 

64-83625D01 

AEPS-5371-B 

Dual-Purpose Control Heads 

Mechanical Parts Detail 

Motorola No. PEPS-5369-E 

3/24/76-NPC 
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FAEPS-3595-D 

PARTS LIST 

MOTOROLA 

PART NO. 

PL-4208-O 

DESCRIPTION 

1-84741Е01 

27-84585В01 

26D84020B01 

or 26D84913A0 

15-84491B01 

or 15-84492B01 

13-83590F 02 

55-84912A03 

55-84912A01 

55-84912A02 

55-893872 

66484909В01 

3-138803 

55C84909A01 

1V80708B66 

38135031 

42A82234G01 

48115362 
3B84948B01 

42A82388C02 

45115362 

75-10606A01 

43B82721C03 

35135111 

14С84656С01 

3-138806 

55-84530B01 

HOUSING ASSEMBLY 

CHASSIS 

RADIATOR (heatsink) 

136-174 MHz 

RADIATOR (heatsink) 

25-50 MHz 

COVER, bottom; 136-174 MHz 

COVER, bottom; 25-50 MHz 

Part of CODE 1 

ESCUTCHEON 

LOCK ASSEMBLY (complete) 

BARREL AND NUT (P/O code 7) 

CYLINDER AND KEY (P/O 
code 7) 

NOTE: Code 8A (cylinder and 

key) must be removed using 

code item 10 (TOOL, lock- 

cylinder removal) before the 

front panel can be removed. 

KEY (P/O code 7) 

TOOL, for removal of lock 

SCREW, special; for handle 

HANDLE 

FRONT PANEL, does not 

include CODE 7,11, 12 

SCREW, special 

RETAINER 

LOCKWASHER 

SCREW, 

RETAINER 

LOCKWASHER 

BUMPER, rubber 

BUSHING, snap 

SCREW, tapping: No. 4-40 x 

3/3" 

GUIDE, tuning tool 

SCREW, machine: 8-32 x 5/16! 

BOLT, locking: nylon 

Heatsink and Housing Detail 

Universal Model Radio Set 

Motorola Мо. РЕР5-20539-О 

2/24/76-NPC 

фа 

DETAIL А 
( VIEWED WITH RADIO SET 

LYING ON ITS TOP ) 

TIGHTENS TOP & 
BOTTOM COVER TO 
RADIO SET 2 

АЕР5-9440-С 

ОЕЗСВІРТІОМ 

PL-1943-O 

3B84460G01 SCREW , latching 

4A84362B01 WASHER, cup 

45B84461G01 |CAM, latching 

41A822468 SPRING, Locking plate 

42A82388C03 |RING, retaining ("E" type) 

ж Codes 1 & 3 must be replaced together 



ОРЕ аа á OFF 
3 

VOLUME (Ф. 
SS 

TA мосом: 70 
ці FM RADIO 

6 5 4 AEPS-3596-A 

PARTS LIST 

15D83576D07 |HOUSING, dash-mount 

orl5D83576D03|HOUSING, trunk mount 

3A82670A07 |SCREW, special: dash-mount 

0r3A82670A01 |SCREW, special: trunk mount 

36B82629H02 |КМОВ, control; dash-mount 

or36K858652 KNOB, control; trunk mount 

33B83646D07 [NAMEPLATE (dimmer) 

0r33C83646D08[NAMEPLATE (non-dimmer) 

457699 WASHER, lock; 13/16" ІМТ. 

2A482070 NUT, ring 

61B83678D01 |LENS, indicator light (RED) 

13D857971 ESCUTCHEON, 1 freq. (carrier 

squelch) 

ESCUTCHEON, 2 freq. (carrier 

squelch) 

IESCUTCHEON, 4 freq. (carrier 

squelch) š 

ESCUTCHEON, 1 freq. ("Ргі- 

lvate-Line'') 

IESCUTCHEON, 2 freq. ("Ргі- 

4 freq. ("Pri- 

9K830418 CONNECTOR, receptacle: 

female: 4 contact 

Control Head Escutcheon and 

Housing Detail 

Motorola No. PEPS-9448-O 

2/24/16-NPC 
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REDUCTION ОР INTERFERING NOISE 

1. INTRODUCTION 

Noise generated by the electrical system of 

the vehicle, as well аз local ambient noise, 

might interfere with normal operation of two- 

way mobile radios. To overcome these inter- 

ferences, various noise reduction procedures 

are required. 

one vehicle to another, depending on system 

These requirements vary from 

frequency, vehicle type and required coverage 

area. 
(received signal levels always high), less noise 

reduction is required. Conversely, for maxi- 

mum range coverage and operation into weak 

If the operating area is sufficiently small 

IN MOBILE OPERATION 

the interference is removed or appreciably re- 

duced. 

2. NOISE REDUCTION 

a. Noise Reduction Kits 

The Model TLN8845A Noise Reduction Kit 

is available for all vehicles equipped with two- 

way radios. For vehicles with generators or 

with severe noise problems, Model TLN6252A 

Noise Reduction Kit is recommended. See 

Figures І and г. 

signal areas, noise reduction becomes very 

important. b. General Information 

Impulse noise is most noticeable in instal- 

lations of narrow bandwidth receivers because of 

ringing associated with the steep-sided selectiv- 

Before attempting any noise reduction pro- ity characteristics. 

cedures, determine the noise source. Then, 

follow a systematic method of elimination until 

This equipment has been de- 

signed to minimize the ringing effect of impulse 

noise as much as possible. 

Communications Division 

SCHAUMBURG, ILLINOIS 60172 
MOTOROLA INC. 
SERVICE PUBLICATIONS 1301 E. ALGONQUIN ROAD 

10/15/75-NPC 51-1 68P81023E42- B 

| 



TLN6252A NOISE REDUCTION КІТ 

Reference Motorola 

Number Quantity Part Number Description 

1V839913 Lead & Lug Assembly 

1V80700A88 Lead & Lug Assembly 

8C82571 B02 Capacitor, Coaxial (.1 uF - 100 V) 

8С82571В01 Capacitor, Coaxial (.5 uF - 100 У) 

1V80700A89 Generator Field Suppressor Assembly 

30A502396 Ignition Coil Suppressor Cable 

1V80700A91 Hood Wipers and Mounting Kit Hardware — Os цо GOO 

— к weem Ww 

IGNITION 
SWITCH АШЫ, Ж RESISTIVE WIRE 

IL я 3 6 (SEE AUTO PARTS DEALER) 

BATTERY 
+ RESISTOR SPARK PLUGS 
(AUTO- LITE OR CHAMPION) 

Hl BREAKER 
POINTS x 

36 ITEMS NOT SUPPLIED ІМ KIT. 
NORMALLY NOT REQUIRED 
WITH "EXTENDER" MODEL 

NOTE 
NOISE REDUCTION CAN ONLY BE ACHIEVED IF COMPONENTS ARE GROUNDED PROPERLY INSIDE 
BE SURE THAT ALL CAPACITORS AND THE GENERATOR FIELD SUPPRESSOR ASSEMBLY 

ARE PROPERLY GROUNDED 

VOLTAGE 

REGULATOR DIAGRAM NO. 69B81/00A58-A 

GENERATOR 

то +- 
ВАТТЕКУ 

ТО GENERATOR FIELD 

COMMON GND ANE 
= = 33 002 

Figure 1. Typical Noise Reduction Detail Using TLN6252A Noise Reduction Kit 

TLN8845A NOISE REDUCTION KIT 

Motorola 

Quantity Part Number Description 

1V839913 Lead & Lug Assembly 

30A502396 Ignition Coil Suppressor Cable 

1 
1 8C82571 BOZ Capacitor, Coaxial (.1 uF, 100 У) 

1 

1 1V80782A52 Hood Wipers and Mounting Hardware Kit 

LEAD AND 
LUG ASSEMBLY 

IGNITION 
SWITCH IGNITION IGNITION COIL Ж RESISTIVE WIRE 

я | CAPACITOR COIL SUPPRESSOR CABLE (SEE AUTO PARTS DEALER) 

Ж RESISTOR SPARK PLUGS 
(AUTO-LITE OR CHAMPION) 

“BREAKER 
POINTS 

X ITEMS NOT SUPPLIED IN KIT 
NORMALLY NOT REQUIRED 
WITH "EXTENDER" MODEL 

NOTE INSTALLATIONS. 
NOISE REDUCTION CAN ONLY BE ACHIEVED IF COMPONENTS ARE GROUNDED PROPERLY 

6988116A62-8 
Figure 2. Typical Noise Reduction Detail Using TLN8845A Noise Reduction Kit 
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The useful range of radio receivers can Бе 

seriously affected by noise interference which 

prevents the reception of a clear, easily-under- 

standable signal. A certain amount of noise in- 

terference may be tolerated when operating in 

a strong signal area. However, in weak signal 

areas such as fringe area operation, serious 

noise interference can cause a complete failure 

in reception. 

с. Noise Sources 

The source of noise can generally be deter- 

mined by its sound in the speaker. For best re- 

sults in locating noise, the unit should be receiv- 

ing a weak signal which produces not less than 

10 dB nor more than 30 dB noise quieting. 

Noise interference is usually traced to one 

of the following sources: 

(1) Ignition Noise 

An automobile electrical system pro- 

vides the primary source of electrical inter- 

ference to radio communications in mobile 

installations. Radio interference can be gener- 

ated in the spark plugs, distributor contacts, 

generator armature, voltage regulator, electri- 

cal gauges, wheel static and any part of the car 

where friction may exist due to intermittent 

contact between any two members of the car's 

mechanical structure. 

In a mobile installation, the prime 

source of electrical interference with radio com- 

munications is in most cases the result of a 

spark discharge or arc created in the electrical 

system. Whenever a spark discharge takes 

place through air, high frequency oscillations 

are generated ina range of frequencies from а 

few kilohertz to hundreds of megahertz. These 

oscillations are generally radiated and therefore 

received through the antenna. However, they 

may also be induced in associated wiring and 

transferred to other electrical wiring in the 

system including that of the radio installation. 

Suppressing all arcing that can develop 

in the electrical system may pose a difficult 
problem. For example, іп ап 8 cylinder engine 

operated at 2000 rpm, arcing in the engine sys- 

tem can be at the rate of 8,000 spaks per min- 

ute or 133 per second. These arcs, after being 

extended because of ringing, can create a blan- 

ket of noise which will block out weak signals 

at the radio receiver. 

(2) Impulse noise interference generated 

This type of interference is generated 

by commutator and brush action, vibration of 

electrical contacts and electrical arcing or spark- 

ing. This broad-band interference may be propa- 

gated via space radiation. 

The impulse noise enters the receiver 

through the antenna and serious interference in 

the form of tuned circuit '"ringing' results even 

though the impulse may be very brief. "Ringing" 

may be defined as the shock excitation of а tuned 

circuit caused by an impulse which extends the 

duration of the impulse. It is the "ringing", 

caused by the impulse rather than the impulse 

itself, which is troublesome. 

(3) Noise produced by flourescent lights, 

electric motors, electric fences, _Induc - 

This type ої interference is generally 

AM in nature, excluding capture effect. Normal- 

ly, if signal strength is adequate, all such noise 

is removed from a received carrier by effective 

limiting action. Also, a vehicle is able to move 

out of a high noise level area if this type of noise 

interferes with radio reception. Thus, such 

conditions may be tolerated. 

NOTE 
Thermal agitation noise and noise pro- 

duced in the receiver have been taken 

into consideration in the original de- 

sign of the equipment. Any well 

designed mobile radio unit will not pre- 

sent any serious problems in this 

respect. 

а. The Ignition System 

In order to effectively reduce ignition inter- 

ference іп a сат, it is well to understand the op- 

eration of an automobile ignition system. 

Ignition is necessary іп а gasoline engine to 

ignite the gasoline vapor and the air mixture in 

its cylinders. The system is made up of the 

battery, distributor, breaker points, coil, con- 

denser and spark plugs. The battery is the only 

electrical source of power in an automobile, so 

the low battery voltage must be stepped up to 

the high voltage necessary to arc across the 

spark plug electrodes. This arc ignites the gas 

mixture. 
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HIGH TENSION COIL LEAO 

DISTRIBUTOR FICHATENSION 

IGNITION 
COIL 

BREAKER 
IGNITION POINTS 
SWITCH и = 

— CONDENSER = SPARK PLUGS 

||, і ў ў ў (са: 

Figure 3. 

Typical Vehicular Ignition System, 

Schematic Diagram 

In the conventional ignition system (Fig- 

ures 3 and 4) a mechanical circuit breaker 

(points in the distributor) opens the primary 

circuit of the ignition coil. By transformer 

action in the coil, high voltage is developed at 

the coil secondary. This high voltage is syn- 

chronized and applied to each spark plug by 

the distributor. 

The battery is connected to the primary 

winding of the coil through the ignition switch. 

The primary circuit is returned to the battery 

through the breaker points, which are bypassed 

by the condenser. The points are normally 

closed. As the cam shaft is rotated by the en- 

gine, its lobes or corners open and close the 

points in proper synchronization with each cyl- 

inder. 

With the ignition switch on and the breaker 

points closed, coil primary current builds up at 

а rate determined by coil inductance. 

When the breaker points open, primary cur- 

rent decreases and by self-induction, an emf is 

induced in the primary which is many times 

greater than the battery voltage. The high vol- 

tage induced in the coil secondary causes a spark 

across the spark plug gap for a short interval 

of time. When the breaker points open, the con- 

denser reduces arcing of the points. 

The secondary circuit of the ignition coil, 

including the spark gap, is much like à spark 

transmitter used in the early days of radio. It 

is the main source of ignition interference. All 

that is needed to simulate the spark transmitter 

is an inductance and capacitance in series with 

the spark gap. The lead inductance and stray 
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SPARK PLUG LEADS 

IGNITION 
COIL 

| STRAY | 
САРАСІТУ | 

CONDENSER 

BREAKER 
IGNITION POINTS 
SWITCH 

63А81417416- О 

Figure 4. 

Typical Vehicular Ignition System, 

Simplified Schematic Diagram 

capacitance provides a tuned circuit. Because 

the discharge of the circuit is through a low re- 

sistance (ionized spark gap), the circuit tends 

to oscillate. The frequency and amplitude of 

oscillation that is developed vary as current 

changes in the spark gap. 

е. Noise Reduction Technique 

It has long been known by ignition engineers 

that the addition of a series resistance adjacent 

to a spark discharge will damp out the trouble- 

some oscillation which causes interference. The 

type of spark plug suppression used in noise 

reduction should always be in accordance with 

the recommendations of the car manufacturer, 

і.е., if spark plugs are to be replaced with built- 

in suppressor types, they should be in the proper 

heat ranges and thread sizes for the particular 

engine. 

mum amount of resistance that may be connected 

between the distributor and a spark plug. If 

resistance-type ignition wire is used, the length 

of each wire must be limited so its resistance 

does not exceed the allowable maximum, In ad- 

dition to spark plug suppressors or resistance 

wire, an economical basic kit of noise reduction 

items can consist of the following: special coax- 

ialcapacitors, combinations of resistor and 

capacitor assemblies and hood wiper springs. 

NOTE 
In all cases where coaxial capaci- 

tors are mentioned, they should not 

be substituted by standard bypass 

capacitors; the standard bypass dis- 

plays а resonance effect at about 

2 MHz. The coaxialtypeis non-in- 

ductive and has high attenuation, up 

into the uhf region. 

In each ignition system there is a maxi- 

ED 



The importance of such noise reduction 

items is greatly increased by their application 

at the right terminal points in the car's electri- 

cal system. Following is an outline of the im- 

portant points to be considered and a step by 

step procedure for ignition noise reduction. 

NOTE 
Noise reduction can only be 

achieved if components are 

properly grounded. BE SURE 

THAT ALL CAPACITORS AND 

THE GENERATOR FIELD SUP- 

PRESSOR ASSEMBLY ARE 

PROPERLY GROUNDED, 

On some vehicles, standard bypass capaci- 

tors might have been installed at locations re- 

ferred to in these instructions. Where the in- 

structions call for coaxial capacitors, remove 

the standard bypass capacitor and install the 

coaxial type. 

In the development of a noise reduction kit, 

it was not necessary to include resistance cable 

or suppressor resistors in the wiring harness. 

Such items are generally found as a standard 

part of present day motor vehicles. However, 

the omission of such items from a basic noise 

kit does not imply that these items are nones- 

sential to noise reduction. Spark plug noise 

reduction is one of the most important points 

to be covered in the elimination of radio inter- 

ference in any vehicle. 

(1) Generator Interference (Generator 

Equipped Vehicles Only) 

The generator is a source of electrical 

interference frequently blamed on the ignition 

system. Electrical current passing between the 

brushes and commutator in the generator creates 

many small arcs as the armature rotates. Gen- 

erator noise is characterized by a high pitched 

"whine'" that varies with engine speed. А .5 uF 

coaxial capacitor should be placed in series with 

the generator armature to reduce interference. 

NOTE 
If the vehicle is supplied with an 

alternator, the capacitor is not 

necessary. 

(2) Voltage Regulator Interference 

j 

The modern voltage regulator is а pre- 

cise mechanism containing three separate con- 

trol systems operating with breaker contacts. 

Vibrating breaker contacts cause arcing which 

may result in annoying interference. This in- 

terference is usually in the form of erratic 

popping in the receiver which changes only 

slightly in frequency with increase in engine 

speed. 

To reduce voltage regulator noise, two 

.5 uF coaxial capacitors and а resistor-capacito1 

assembly are used. 

CAUTION 
Disconnect the battery ground ter- 

minal before attempting to connect 

components to the battery terminal 

of the voltage regulator. 

(3) Ignition Coil Interference 

А .1 uF coaxial capacitor should be 

placed at the BAT side of the ignition coil to 

eliminate impulses from the low voltage leads. 

(Refer to Figures 1 and 2.) 

(4) Distributor Interference. 

Sparking in the distributor itself is a 

source of radio interference. Аз the rotor го- 

tates in the cap, sparking occurs between the 

rotor and the distributor cap inserts. Ап ef- 

fective way to reduce this interference is to use 

resistance-type ignition wire to connect the dis- 

tributor cap to the ignition coil. 

(5) Battery Connection 

Connecting the radio set primary power 

lead directly to the battery instead of the starter 

relay can help to keep noise off the "А" lead. 

The battery acts as а large capacitor (about 1 

farad for 50 amp capacity batteries), and serves 

as a very effective bypass. The battery ground 

return should be bonded to the frame. 

mize the possibility of inducing undesirable paral- 

lel ground currents, utilize the vehicle frame as 

a common ground point whenever it is practical 

to do so. 

То mini- 

Ground returns for the electrical cir- 

cuits are provided through the body and frame 

of the automobile. Differences in conductivity, 

inadequate bonds between adjacent conductors, 

and unequal current distributions result in po- 

tential differences throughout the vehicle. The 

miniature arcs thus created can be avoided by 

eliminating the potential differences. Effective 

use of copper bonding braid and brass contact 

wipers as hood bonds will minimize interference 

from this source. 
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(7) Ignition System Interference 

Ignition Noise can often be reduced by 

proper engine maintenance and tune-up. The 

following points should be considered if the noise 

interference from the ignition system is severe. 

(а) The distributor points and condenser 

should be in good condition. 

(b) Ignition timing should be properly 

adjusted. 

(с) The distributor cap and rotor should be 

replaced at least every 30,000 miles. 

(4) Spark plug wires should make good con- 

tact at each end and should be routed as far as 

possible from low voltage leads. 

(е) Many late-model automobiles are equipped 

with a shield over the distributor points. Check 

to see that this shield is in place properly and is 

securely attached. 

f. Additional Noise Reduction Techniques 

In some radio installations, it might be neces- 

In such 

installations, the following possible sources of 

noise interference should be explored and the fol- 

lowing appropriate remedy applied. 

sary to obtain maximum noise reduction. 

(1) Ammeter to battery lead. (Bypass with 

.5 uF capacitor. Motorola part #8A821889.) 

(2) Gauges, oil signal, gasoline and tem- 

perature. (Bypass with .5 uF capacitor. 

Motorola part 784821889.) 

(3) Ignition switch. (Bypass with .5 uF 

capacitor. Motorola part #8A821889.) 

(4) Headlight, tail light, or dome light leads. 

(Bypass with .5 uF capacitor. Motorola part 

#8A821889. ) 

(5) Accessory wiring, electrical windshield 

wipers, heater motor, window openers and others. 

(Bypass with . 5 uF capacitors. Motorola part 

#8A821889.) 

(6) Wheel static. (Use wheel static collector 

rings on both front wheels. Motorola part num- 

bers 1K534254 Regular Type; 1K563173 Small 

Туре.) 
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(7) Acute cases ої generator noise. (Install 

а . 5 uF capacitor in series with the armature 

lead. Motorola part #8А821 889.) 

(8) For severe cases of ignitioninterference, 

Hallett Ignition Shielding Kits are available 

through Motorola on separate order. These 

special shielded harnesses, available for most 

autcmobile and truck engines, provide improved 

communication in fringe areas and essentially 

waterproof the ignition system. Supply the fol- 

lowing information when ordering Hallett Igni- | 

tion Shielding Kits. 

(a) Make and year of vehicle. 

(b) Auto or truck and number of 

cylinders. 

(c) Engine cubic inch displacement. 

(d) Type of ignition system: Auto- 

Lite, Chrysler, ete. 

NOTE 
Fire truck engine shielding re- 

quires more detailed information 

to assist in supplying the proper 

kit. Write first for the special 

"fire truck shielding form'' from 

your nearest Motorola Parts 

Depot. 

(9) А generator-regulator shield is avail- 

able to further reduce generator and regulator 

noise. It is not required on alternator-equipped 

vehicles. Follow the same ordering procedure 

when requesting this item. 

g. Conclusion 

The level to which ignition noise interference 

will need to be reduced will depend on the envi- 

ronmental conditions of operation of the radio 

system. The factors involved are the strength 

of the received carrier at various points within 

range of the fixed station, and the clarity of 

signals at the fringe areas. However, in most 

cases ignition noise interference can be sub- 

stantially reduced, resulting in excellent perform- 

ance of the radio equipment under most oper- 

ating conditions. 

The reduction of ignition noise interference, 

in many cases, is essential to good system per- 

formance. Therefore, it must be given full con- 

siderationin the initial installation of the radio 



equipment. The components required to success- 
fully reduce ignition noise interference may well 
prove to be a necessary part of the communica- 

tions system. Indeed, no mobile radio instal- 

lation is complete until the remedy for bother- 
some ignition noise interference has been suc- 

cessfully applied. 

Certain noise sources may be isolated to 

some extent, through consideration of condi- 

tions. When the vehicle is standing still with 

the ignition switch off, any noise heard will 

probably be external to the vehicle. Static dis- 

charge noise will be added when the vehicle is 

moving. If the vehicle is coasting in gear but 

with the ignition switch off, generator noise, i 

present, will be added to the others. 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. 

GENERATOR- REGULATOR 
SHIELD (OPTIONAL) 

One effectivé way to find the hottest sources 

of interference is to use a pickup loop about one 

inch in diameter, connected to а radio receiver 

or oscilloscope powered from a source separ- 

ate from the vehicle ignition system. Use the 

pickup loop as a search probe. Be sure the loop 

has sufficient insulation to prevent the input of 

the test equipment from coming into direct con- 

tact with high voltage points in the vehicle ig- 

nition system. This pickup loop technique is 

also a good way to determine the effectiveness 

of a particular noise reduction method. 

It is impossible to given an exact procedure 

to counteract noise in all cases; too many vari- 

ables exist. With an understanding of some of 

the sources of noise, an intelligent approach will 

often save considerable time. Ignition noise 

reduction can add to both operational efficiency 

and operator satisfaction. 

Figure 5. 

ВЕРО- 21551-A 

Typical Ignition Shielding Kit 
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NOISE IDENTIFICATION AND REDUCTION CHART 

Characteristics of Source of How to Check Source 

Noise at Speaker Noise of Noise How to Reduce Noise 

Identified as popping Ignition Noise varies in fre- Check to be sure: 

sound quency with engine 

speed and will disap- (a) Distributor breaker 

pear when ignition is points and distributor 

switched off. cap are in good con- 

dition. 

Ignition capacitor is 

in good condition. 

All ignition system con- 

nections are free of 

corrosion & making 

good contact. 

There is Яс continuity 

in high voltage leads. 

There are sufficiently 

high spark plug break- 

down voltages. 

Spark plug electrodes 

are properly spaced 

and in good condition. 

Bond each corner of the 

motor block to chassis 

ground using a heavy 

copper grounding braid. 

3. Damp the high voltage by 

installing a resistor sup- 

pressor in the distributor 

rotor lead, or suppressors 

in the ignition cables or on 

top of the spark plugs. 

Install resistor spark plugs 

or resistance ignition cables. 

Identified as a high Generator/ Noise varies with Install a .5 uF coaxial capacitor 

pitched whine Alternator engine speed and at the generator in series with 

will persist if ig- the armature lead. 

nition is switched 

off while engine is 

running at a moder- 

ate speed. 

Identified as a raspy Voltage Look for arcing Install .5 uF coaxial capacitors, 

sound Regulator voltage regulator Motorola Part No. 8A821889 at 

contacts the battery (BAT.) terminal in 

series with the battery lead and 

at the generator (ARM) terminal 

in series with the armature lead. 
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NOISE IDENTIFICATION AND REDUCTION CHART (Сопға) 

Characteristics of Source of How to Check Source 

Noise at Speaker Noise of Noise How to Reduce Noise 

Identified as raspy Install RC Filter (1V80700A89) 

composed of a 3.3 Ohm resistor 

in series with a .002 uF capaci- 

tor (Maximum allowable capa- 

city) in series with the field (F) 

terminal of the voltage regula- 

tor to a common ground. 

sound (continued) 

Heater and Air| With engine off, Identified as a Install .5 uF coaxial capacitor 

popping sound Conditioning turn fan motors at the motor in series with the 

Fan Motors on and check for battery lead. 

noise. 

Install .5 uF bypass capacitors 

where needed. (Motorola part 

#8A821889) 

Identified as a hissing 

or crackling sound 

Noise may be detected 

by jarring the indivi- 

dual gauges while the 

ignition is on. 

Oil Sender 

Wheel 

Static 

Tire 

Static 

Install .5 uF bypass capacitor 

(Motorola Part #8A821889) 

from gauge lead terminal on 

oil sender to chassis ground. 

Noise rate varies with 

oil pressure and sta- 

bilizes at point of 

maximum oil pressure. 

Identified as a low- 

pitch clicking 

Install suitable grounding brushes 

or springs such as front wheel 

static eliminators (Motorola 

Part #1K534254 regular type, 

1K563174 small type). 

Noise disappears when 

brakes are lightly 

applied. 

Identified as an 

irregular popping 

Use anti-static power in tires 

with innerttube. 
Noise becomes much 

worse at 30-50 mph. 
Identified as a more 
regular or sharper 

popping sound. 
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1. GENERAL 

The following recommended transmitter 

installation and test procedures are suggested 

for vehicles with electronic anti-skid braking 

systems. 

2. INSTALLATION SUGGESTIONS 

Locate the braking modulator box in the 

vehicle. The braking modulator box is located 

in the trunk in Chrysler Corporation cars and 

either in the trunk or under the dash in General 

Motors and Ford Corporation automobiles. A 

service manual may be helpful to aid in the lo- 

cation of the braking modulator box. Perform 

transmitter installation in accordance with the 

following recommended procedures: 

a. If the braking modulator box is mounted 

on the right side of the vehicle, mount the trans- 

mitter on the left side of the trunk to give it as 

much space as possible between the braking 

modulator box and the transmitter. If the brak- 

ing modulator box is mounted on the left side, 

reverse the procedure. 

b. Use the shortest practical length of 

Motorola coaxial cable. 

с. The antenna should be mounted on the 

opposite side of the car trunk from the braking 

modulator box. 

d. Route all cables along the center or on 

the opposite side of the vehicle from the braking 

modulator box. 

e. Do not operate the transmitter while 

the vehicle is in motion with the trunk lid open. 

MOTOROLA ІМС. 
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ANTI-SKID 

BRAKING PRECAUTIONS 

3. TEST PROCEDURE 

This test is divided to cover several differ- 

ent types of interference. Disturbance of the 

electronic anti-skid device can usually be detec- 

ted in several different ways concerning the 

vehicle's braking system, і.е., by the lights, 

any irregular audible sounds, any change in the 

performance of the braking system itself, etc. 

During checks a. thruf., however, none of 

the above conditions should be observed if the 

radio set is properly installed. 

a. With car stationary (gear selector in 

PARK) and the engine running at a fast idle, key 

(turn the carrier on and off) the transmitter with 

and without modulation with your foot off of the 

brake pedal. 

b. Repeat the preceding with your foot on 

the brake pedal. 

с. When making this test, while the car 

is stationary, allow at least 2 car lengths and 

possibly even more of clear area in front of 

the vehicle. With your foot on the brake with 

just enough pressure to keep the vehicle from 

moving, place the car іп а forward gear with 

the engine at a fast idle, then key the transmit- 

ter with and without modulation. 

WARNING 
Disruption of the anti-skid braking 

system may cause the vehicle to 

move forward in addition to the 

lights and audible sounds mentioned 

above. 

d. Driving at a moderate speed (15-25 

mph) with your foot off of the brake pedal, have 

Communications Division 
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an assistant key the transmitter with and with- 

out modulation. 

e. Repeat step 4 with foot slightly on the 

brake pedal to turn on the brake lights. 

f. While making a moderate deceleration 

stop from 25-30 mph, have an assistant key 

the transmitter with and without modulation. 

WARNING 
Severe disruption of the elec- 

tronic anti-skid braking system 

may cause loss of control of 

the vehicle during the following 

test 

52-2 

6. While making "рапіс" stops from 20 mph 

have an assistant key the transmitter with and 

without modulation, 

If no interference or disruption is noticed, 

repeat by making "рапіс" stops from 30 mph. 

If no malfunctions are observed after the 

above tests are performed, it can be assumed no 

apparent problem exists and the car can be re- 

leased to the customer. i 

If any of the above tests results in a 

brake malfunction, contact the car manufacturer 

service department as soon as possible and re- 

move the radio from the vehicle. Do not com- 

plete installation. 






