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SAFETY STEPS TO FOLLOW IF SOMEONE
IS THE VICTIM OF ELECTRICAL SHOCK

DO NOT TRY TO PULL OR GRAB THE INDIVIDUAL

IF POSSIBLE, TURN OFF THE ELECTRICAL POWER

IF YOU CANNOT TURN OFF THE ELECTRICAL
POWER, PULL, PUSH, OR LIFT THE PERSON TO
SAFETY USING A DRY WOODEN POLE OR A DRY
ROPE OR SOME OTHER INSULATING MATERIAL

n SEND FOR HELP AS SOON AS POSSIBLE

AFTER THE INJURED PERSON IS FREE OF
CONTACT WITH THE SOURCE OF ELECTRICAL
SHOCK, MOVE THE PERSON A SHORT DISTANCE
AWAY AND IMMEDIATELY START ARTIFICIAL
‘RESUSCITATION
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WARNING

Turn off all equipment power before using TRICHLOROTRIFLUOROETHANE. Provide ade-
quate ventilation while using TRICHLOROTRIFLUOROETHANE. Avoid prolonged breathing
of the fumes and vapor. Do not use solvent near heat or open flames; the products
decomposed are toxic and irritating. Since TRICHLOROTRIFLUOROETHANE dissolves
natural oils, avoid prolonged contact with the skin. When needed, use gloves which
the solvent cannot penetrate. if the solvent is taken internally, consult a physician
immediately.

CAUTION

&

This equipment contains certain static-sensitive solid state devices which are subject
to damage from electrostatic discharge. Effective control of electrostatic discharge
is maintained only through continuous strict observance of the following maintenance
procedures:

® Any maintenance requiring disassembly of the equipment must be performed
at an approved work station. The work station must include a grounded surface
and grounded wrist strap in accordance with DOD-HDBK-263.

® All maintenance personnel must have completed training in the handling of static-
sensitive devices before working on this equipment. Maintenance personnel must
wear the grounded wrist strap and be at an approved work station when perfor-
ming maintenance.

® The static-sensitive subassemblies or circuit cards must be stored in approved
electrostatic free material when not installed in the equipment.
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Technical Manual
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Technical Order

TO 31R2-2GRC215-42 Washington, DC, 1 February 1989

UNIT, INTERMEDIATE DIRECT SUPPORT
AND GENERAL SUPPORT MAINTENANCE MANUAL

RECEIVER-TRANSMITTER, RADIO
RT-1511/GRC-215
(NSN 5895-01-278-8919)

REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this manual. If you find any mistakes
or if you know of a way to improve the procedures, please let
us know. Mail your letter, DA Form 2028 (Recommended Changes to
Publications and Blank Forms), or DA Form 2028-2 located in back
of this manual direct to: Commander, US Army Communications -
Electronics Command and Fort Monmouth, ATTN: AMSEL-LC-ME-PS,
Fort Monmouth, New Jersey 07703-5000.

For Air Force, submit AFTO Form 22 (Technical Order System
Publication Improvement Report and Reply) in accordance with
paragraph 6-5, Section VI, TO 00-5-1. Forward direct to prime
SM-ALC/MMEDT McClellan AFB, CA 95652-5609.

For Navy, mail comments to the Commander, Space and Naval
Warfare Systems Command, ATTN: SPAWAR 003-242, Washington, DC
20363-5100.

In either case, a reply will be furnished direct to you.
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HOW TO USE THIS MANUAL

e The front cover index identifies frequently used
information. Each item is boxed and identified by
topic and page number.

e The first page containing the information you are
looking for has a black box on the edge of the page.

® Bend the manual in half and follow the margin index
to the page with the black edge marker.

e Topics in the table of contents which are the same as
topics on the front cover are also boxed.

® A conmplete alphabetical subject index is located in the
back of the manual. Use the index to locate specific
information.

e The glossary contains an explanation of technical terms
and acronyms.

iii
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RECEIVER-TRANSMITTER, RADIO RT-1511/GRC-215
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CHAPTER 1
INTRODUCTION

Subject Page
Equipment Description and Data ....cceieetceeeersecnccnnsccnsas ee. 1-4
General Information .......ccc000eceeees ceeesceenn ceeescenas A 5
Principles Of Operation ......ieeeseesecsecceosansacssanssnsannss 1-16

Section I. GENERAL INFORMATION

1-1. SCOPE

a. Type of Manual. Unit, Intermediate Direct Support and General
Support Maintenance.

b. Equipment Name and Model Number. Receiver-Transmitter, Radio
RT-1511/GRC-215.

c. Purpose of Equipment. The RT-1511/GRC-215 is a SSB Receiver/
Transmitter with ECCM capability operating in the 2 to 29.99 MHz (HF)
frequency range. It can be used in either vehicular or manpack
configuration.

d. Maintenance Category Cross-Reference. Army maintenance cate-
gories are referenced in this manual. Navy and Air Force personnel
will contact their same-level maintenance group. Refer to the follow-
ing cross-reference list.

ARMY ' NAVY AIR FORCE

Unit Organizational Organizational

1-2. MAINTENANCE FORMS, RECORDS, AND REPORTS

a. Reports of Maintenance and Unsatisfactory Equipment. Depart-
ment of the Army forms and procedures used for equipment maintenance
will be those prescribed by DA Pam 738-750, as contained in Mainten-
ance Management Update. Air Force personnel will use AFR 66-1 for
maintenance reporting and TO 00-35D-54 for unsatisfactory equipment
‘reporting. Navy personnel will report maintenance performed utilizing
the Maintenance Data Collection Subsystem (MDCS) IAW OPNAVINST
4790.4A, and unsatisfactory material/conditions utilizing the PMS
Feedback Report.
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1-2. MAINTENANCE FORMS, RECORDS, AND REPORTS (Cont.)

b. Reporting of Item and Packaging Discrepancies. .Fill_and out
forward SF 364 (Report of Discrepancy (R)D)) as prescribed in AR
735-11-2/DLAR 4140.55/SECNAVINST 4355.18/AFR 400-54/MCO 4430.3J.

c. Transportation Discrepancy Report (TDR) (S¥ 361). Fill out
and forward Transportation Discrevancy Report (TDR) (SF 361) as
orescribed in AR 55.38/NAVSUPINST 4610.33C/AFR 75-18/MCO P4610.19D/
DLAR 4500.15.

1-3. CONSOLIDATED INDEX OF PUBLICATIONS AND BLANK FORMS

a. Army. Refer to the latest issue of DA Pam 25-30 to determine
whether there are new editions, changes, or additional publications
pertaining to the equipment.

b. Navy. Navy personnel refer to NAVSUP 2002.

c. Air Force. For technical publications, Air Force personnel
refer to Numerical Index and Requirements Table (NI & RT). For
non-technical publications refer to AFR 0-2. For forms, refer to
AFR 0-9.

1-4. REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR)

a. Army. If your equipment needs improvement, let us know. Send
us an EIR. You, the user, are the only one who can tell us what you
don't like about vour equipment. Let us know whv you don't like the
design or performance. Put it on an SF 368 (Product Quality Defi-
ciency Report). Mail it to: Commander, US Army Communications-
Electronics Command and Fort Monmouth, ATTN: AMSEL-PA-MA-D, Fort
Monmouth, New Jersey 07703-5000. We'll send you a reply.

b. Navy. Navy personnel are encouraged to submit EIR's through
their local Beneficial Suggestion Program.

c. Alir Force. Air Force personnel are encouraged to submit EIR's
in accordance with AFR 900-4.

1-5. DESTRUCTION OF MATERIEL TO PREVENT ENEMY USE

a. Army. Destroy Receiver-Transmitter, Radio RT-1511/GRC-215 in
accordance with the procedures in TM 750-244-2 to prevent enemy use.

b. Navy. Navy personnel will comply with the local Command
Material Destruction Plan.

c. Air Force. Air Force personnel comply with TM 750-244-2 or the
local emergency destruction plan.



\ T™ 11-5895-1318-24 e EE150-LS-~-MMI-010/W110-RT1511 e TO 31R2-2GRC215-42

1-6. PREPARATION FOR STORAGE OR SHIPMENT

a. Army.

insure that equipment is operational. :
storage using appropriate corrosion control techniques.

Before placing equipment into administrative storage,

If operational, put into
When re-

moving from storage, again perform operational tests and Unit PMCS
(if available) to determine mission capability.

b. Navy.
c. Air Force.
(shipment) .

1-7. OFFICIAL NOMENCLATURE,

COMMON NAME
Receiver-Transmitter (RT)
Receiver/Exciter (R/E)
Case
Chassis Assembly
Front Panel-PA
RF Translator

Synthesizer

Audio IF
ATU Sequencer

Servo Amplifier
Chassis

‘Grand-Mother Board (GMB)
Assembly

Power Supply

Reiay Assembly

Filter Module Assembly

Filter Amplifier Assembly

Transformer Assembly

Interface Assembly

Housing Assembly

Variable Capacitor Assembly

Refer to NAVSUP PUB 503.
Refer to AFM 66-267 (storage) and AFR 67-31

NAMES, AND DESIGNATIONS

OFFICIAL NOMENCLATURE

Receiver-Transmitter, Radio
RT-1511/GRC-215, P/N A3023795

Manpack Receiver/Exciter-Radio, Al,

P/N A3023805

Case Assembly, AlAl, P/N A3026001

Chassis Assembly, AlA2, P/N A3031341

Front Panel Assembly, AlA2Al,
P/N A3026002

RF Translator Assembly, AlA2A2,
P/N A3026004

Synthesizer Module Assembly, AlA2A3,
P/N A3026003

Audio Assembly, A1A2A4, P/N A3026005

Module Assembly - ATU Sequence,
Al1A2A5, P/N A3026006

Servo Amp CCA, Al1A2A6, P/N A3026007

Receiver/Exciter Chassis, A1A2A20,
P/N A3026000

Circuit Card Assembly, A1A2A20A12,
P/N A3027352

Power Supply Assembly, Al1A2A20A13,
P/N A3027672

Circuit Card Assembly, A1A2A20Al4,
P/N A3027346

Filter Module Assembly, A1A2A20A1lS5,
P/N A3027658

Filter-Amplifier Assembly,
Al1A2A20A16, P/N A3027657

Transformer Assembly, AlA2A20Al17,
P/N A3030151

Circuit Card Assembly, A1lA2A20A1l8,
P/N A3027685

Housing Assembly, Al1A2A20Al19,
P/N A3031305

Variable Condenser Assembly,
Al1A2A20C1l, P/N A3027653
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1-7.

OFFICIAL NOMENCLATURE, NAMES, AND DESIGNATIONS

COMMON NAME OFFICIAL NOMENCLATURE

Variable Inductor Assembly Coil Assembly, Al1A2A20L11,

P/N A3030152

ECCM Module Controller, Receiver-Transmitter

1-8

a.

C-11670/G, P/N A3023813
Section II. EQUIPMENT DESCRIPTION AND DATA

EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES
Characteristics

® Receiver-Transmitter, Radio RT-1511/GRC-215 (RT) can be
configured on a portable manpack or a vehicular station.

@ The RT is a single-sideband (SSB) receiving and transmitting
radio operating in the high frequency (HF) band 2.0000 MHz
to 29.9999 MHz.

Capabilities and Features

e Capable of upper or lower SSB operation.

® Uses a double conversion process to translate the audio
input signal into a radio frequency (RF) output signal.

® Demodulates the received RF signal to extract the audio
intelligence.

® Provides control signals for tuning an external antenna
tuning unit (ATU) and for selecting power levels on an
external power amplifier (PA).

e Has built-in test (BIT) circuits to isolate faults to the
module level and provides BIT status to the system.

e Amplifies the modulated RF signal to a nominal 5 W, 10 W or
25 W peak envelope power (PEP), when transmitting.

e Internal frequencies are generated by a phase-lock-loop
synthesizer.

e Frequency tuning and antenna tuning is fully automatic.
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1-9. TLOCATION AND DESCRIPTION OF MAJOR COMPONENTS

The RT consists of the receiver/exciter (R/E) Al and Controller,
Receiver-Transmitter C-11670/G (ECCM Module) .

C) R/E Al. Provides the receiving and transmitting functions of
the RT.

(D ECCM Module C-11670/G. The ECCM Module is mounted, as part of
the RT, to the front panel of the R/E. The ECCM Module
provides operational control and display for the RT. Refer to
T™ 11-5895-1315-24, Navy EE005-FG-MMI-010/W110-C11670G, Air
Force TO 31R2-4~567-2 for location and description of major
components of the ECCM Module.

A1 C-11670/G

FRONT VIEW

l_L
U

n | |

~—

SIDE VIEW (RIGHT)

NOTE

FOR DESCRIPTION AND PURPOSE OF FRONT PANEL CONTROLS,
REFER TO OPERATOR TM FOR THE SYSTEM.

¢
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1-9.

®@ 06 O

LOCATION AND DESCRIPTION OF MAJOR COMPONENTS (Cont.)

it
=

R/E-BOTTOM VIEW

Case AlAl. Provides physical protection for the internal
components of the R/E.

Chassis Assembly Al1A2. Consists of the R/E without case AlAl.
Front Panel-PA Al1A2Al. Provides connectors for the antenna,
a 25 watt power amplifier, and over-current protection

circuitry.

Synthesizer A1A2A3. Provides injection frequencies for the
R/E and decodes incoming serial data.
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1-9. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS (Cont.)

FOY

[aTalnlalala'njainlsinls

B000B6000600R00

o
\ /

R/E-TOP VIEW

(:) ATU Sequencer AlA2A5. Provides for checking and controlling
the antenna tuning circuit.

" Audio IF Al1A2A4. Provides for switching between the receiving
and transmitting modes.

(® RF Translator AlA2A2. Performs mixing functions to produce
upper sideband (USB) or lower sideband (LSB) signals.
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1-9. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS (Cont.)

R/E-REAR VIEW

Ji

®

\\\\\\u\\\'.“ N

&\\\\\\\\\\\\\\\\ \
gy <!

-

R/E-FRONT VIEW

Servo Amplifier A1A2A6. Provides the triggering of the tuning
sequence for antenna tuning.

®

Connector J2 - Interfaces the R/E with the Vehicular Adapter
when in the vehicular configuration (refer to para 1-12a) or
the Battery Case/Charger when in the manpack configuration
(refer to para 1-12b).

®

(2 connector J1 - Interfaces the R/E with the ECCM Module.
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS (Cont.)

(13 a1a2a20 (4)a1a2420413 (19 FREQUENCY (16) A1A2A20A 18

\\\\_\K\T\\\\\\i\\w
o \
el Je¢ )

)

Chassis A1A2A20. Provides mounting for internal components of
the R/E.

Power Supply AlA2A20A13. Provides +5 Vdc, +7 Vdec, +12 Vdc,
and -12 vdc for the. R/E.

Frequency Standard. Provides the base frequency for the
synthesizer.

Interface Assembly A1A2A20A18. Provides signal interfacing
between R/E subassemblies and contains the transmit/receive
relay.

Filter Module Assembly A1lA2A20A15. Contains receiver filters.

Transformer Assembly A1A2A20A17. Houses antenna tuning trans-
former.

Relay Assembly A1A2A20Al14. Contains antenna switching circuits
and relays.

Filter Amplifier Assembly A1lA2A20A1l6. Contains harmonics
filters and the directional coupler.
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1-9. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS (Cont.)

@E: 1A2A20L | ? AIA2A20A 12
lQ au
1\

R/E-CHASSIS BOTTOM VIEW

C) Variable Inductor Assembly A1A2A20L1. Houses the variable
inductor used for antenna tuning.

C) IF Grand-Mother Board (GMB) Assembly AlA2A20Al2. Exchanges
signals between the ATU sequencer, the audio IF, and the RF
translator. Contains memory for operating mode data.
Compiles BIT data from other R/E subassemblies.

(@) Variable Capacitor Assembly AlA2A20Cl. Houses the variable
capacitor used for antenna tuning.
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1-10. TIDENTIFICATION AND INSTRUCTION PLATES

RECEIVER-TRANSMITTER,RADIO
RT-1511/GRC-215

CAUTION NOTE

\‘ ,' THIS EQUIPMENT CONTAINS PARTS AND DSGN ACT 80063 PN A3023795
SENSITIVE TO DAMAGE BY CONTR NO SERNO
ASSEMBLIES SENSI - ,
} ELECTROSTATIC DISCHARGE (ESD). USE MFR N 5895-01-278-8919
‘ ESD PRECAUTIONARY PROCEDURES WHEN
TOUCHING, REMOVING OR INSERTING.

G )
CONTROLLER ,RCVR/XMTR
C-11670/G
@) CONTAINS @) @DSGN ACT 80063 PN A3023813 &
[3\/__| (>//1_ESE:E: \jﬁggn " NSN 5895f§??g%5-0662{/




TM 11-5895-1318-24 e EE150-LS-MMI-010/W110-RT1511] e TO 31R2-2GRC215-42

1-11. EQUIPMENT DATA
a. Electrical Characteristics:
Frequency Range ..cesce.. 2.0000 to 29.9999 MHz

Number of Channels ...... 280,000 (selectable in 100 Hz
steps)

Communications ....¢...... Vehicle - voice and data
Manpack - voice only

Modes ....cecceeseeesss0.. ECCM, Non ECCM, USB/LSB, Data,
Voice, and constant wave (CW)

Frequency Stability:

Internal ...¢cecceeeeee +/- 2 X 10-6 Hz over 6 months at
all temperatures

External ...¢ccceccs.... Same as internal reference
Input Power ............. +24 Vdc Nominal, +22 to +30 Vdc

Output Power ...... ceesss D W, 25 W, or 10 W to feed
external PA

Power Consumption ....... Receiving - 4 Watts
Transmitting - 80 Watts

Sensitivity (SSB Voice).. (10 dB S+N/N) -110 dBm
(CW) «e....... (10 dB S+N/N) -120 dBm

Selectivity
Attenuation Upper Sideband Lower Sideband
3 dB Carrier +300 to Carrier -300 to
+3150 Hz -3150 Hz
60 dB Carrier =700 to Carrier +700 to
+4400 Hz -4400 Hz
Audio Output .....cc0.... Headset +5 to +9 dBM/600 Ohm
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1-11.

EQUIPMENT DATA (Cont.)

Audio Distortion ........ 5% maximum with RF input of 1 mV

Audio Input ......¢...... 0 dBm/600 Ohm unbalanced

Duty Cycle ....... ceceaens 1/9 (TX to RX) ratio

Spurious Output:
Suppressed Carrier .... 40 dB below PEP
Unwanted Sideband ..... 40 dB below PEP
Intermodulation ....... 32 dB below PEP
Harmonics ........ +ess. 60.dB below PEP

Other spurious .......... 70 dB below. PEP

Continuous Tone Modulation ...... .. 976 to 1024 Hz tone

Physical Characteristics:.

Width (ieecerececcccecassosssssanees 12.25
HEight +vveerreeeeeeneenneeoennaennnes 3.15
Depth ....... Ceteeeteetneetenneeeen . 9.37

Welght .iciiiereenreersesocccceacnnanss 18

inches
inches
inches

1b

13
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1-12. EQUIPMENT CONFIGURATION

a. Vehicle Configuration. When in the vehicular configuration,
the RT plugs into the rack-mounted Vehicular Adapter and becomes part
of a Radio Set AN/GRC-215.

BATTERY CASE/
CHARGER
VEHICULAR —

ADAPTER —7 H
' 4§./ 3 |
RT =§§§§§%§%§§§§§§===r' 5r/;-,

b. Manpack Configuration. The RT can be configured for manpack
operations. This enables the operator to leave the vehicle and main-
tain voice communications. The RT is fastened to the Battery Case/
Charger and then installed onto a carrying harness.

RT

CARRYING

BATTERY CASE/ HARNESS

CHARGER
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1-13. SAFETY, CARE, AND HANDLING

§ CAUTION

Prior to removing or installing a component or cable,
ensure that power to the component has been turned
off. Removing and connecting cables while power is
applied may result in an arc or short. This can pro-
duce damage to the connector pins.

Make all cable connections by hand. Do not use tools. When tools
are used to make connections, connectors may be over tightened and
damage to the connector and pins may occur.

CAUTION

This equipment contains certain static-sensitive solid
state devices which are subject to damage from elec-
trostatic discharge. Effective control of electro-
static discharge is maintained only through continuous
strict observance of the following maintenance
procedures:

® Any maintenance requiring disassembly of the equip-
ment must be performed at an approved work station.
The work station must include a grounded surface and
grounded wrist strap in accordance with DOD-HDBK-263.

e All maintenance personnel must have completed train-
ing in the handling of static-sensitive devices
before working on this equipment. Maintenance per-
sonnel must wear the grounded wrist strap and be at
an approved work station when performing maintenance.

e The static sensitive subassemblies or circuit cards
must be stored in approved electrostatic free mater-
ial when not installed in the equipment.
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Section III. PRINCIPLES OF OPERATION

1-14. FUNCTIONAL DESCRIPTION OF RT

The RT consists of the R/E and the ECCM Module. Principles of
operation of the ECCM Module are provided in TM 11-5895-1315-24, Navy
EE005-FG~MMI-010/W110~-C11670G, Air Force TO 31R2-4-567-2. Functions
of the R/E can best be understood by discussing principles of opera-
tion in the manpack configuration and in the vehicular configuration.

a. Manpack Configuration. The simplified block diagram shows the
functions of the R/E when in the manpack configuration.

(1) Power-Up Condition. Upon power up, the Battery Case/Charger
provides +20 to +27 Vdc to the R/E through connector J2.
The R/E power supply conditions the input voltage and out-
puts +5 vdec, +7 Vdc, +12 Vdc, and -12 Vdc to R/E circuits.

(2) Transmission. Upon activation of the push-to-talk (PTT)
switch on the handset, audio enters the RT through connector
J1l on the ECCM Module. Transmit (TX) audio from the ECCM
Module modulates the intermediate frequency (IF) 1in the
audio IF Module. The RF translator converts the signal into
its RF operating frequency. The RF signal passes through
the front panel-PA for amplification and the harmonics
filter to reduce unwanted harmonics. The RF signal passes
through the directional coupler and chassis ATU to the whip
antenna connector on the R/E front panel. The directional
coupler develops an automatic level control (ALC) voltage
which controls the gain of the front panel-PA. The chassis
ATU matches the antenna impedance with the impedance of the
transmit circuit.

(3) Reception. The incoming antenna signal passes through the
chassis ATU and the receive filters to the RF translator.
The RF translator converts the RF signal to the IF signal.
The audio IF demodulates the signal to extract the audio
intelligence. The receive (RX) audio is sent to the ECCM
Module through connector JlI.

(4) Tuning and Control of the R/E. The synthesizer decodes
serial data from the ECCM Module to develop the injection
frequencies for the audio IF and the RF translator. The
synthesizer also sends filter select voltages to the har-
monics filter which activate the appropriate filter for the
operating frequency. The frequency standard provides the
7.92 MHz base frequency for the synthesizer. The ATU
sequencer uses the PTT signal and mode control signals from
the ECCM Module to develop mode control voltages and tuning
commands. Tuning commands coupled with error signals from
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the directional coupler control the servo amplifier. The
servo amplifier drives variable components on the chassis
ATU to correct antenna mismatches and to reduce reflected
power. Power level control signals from the ECCM Module
program the power level memory. Power level voltages deter
mine the gain of the power amplifier on the front panel-PA.
The fail data transmitter serializes BIT information from
R/E subassemblies and sends the data to the ECCM Module.
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b. Vehicular Configuration. The simplified block diagram shows
the functions of the R/E when in the vehicular configuration. When in
the vehicular configuration, the R/E is connected to the Vehicular
Adapter. The Vehicular Adapter functions as a mount for the R/E and
interfaces the R/E to the external PA and ATU. Additionally, the
Vehicular Adapter supplies power to the R/E and supports the high
speed synthesizer. The high speed synthesizer is used instead of the
R/E synthesizer to generate the injection frequencies. The high
speed synthesizer is controlled by frequency data from the ECCM Module
through connector J2. Connectors J1 and J4 on the ECCM Module inter-
face with COMSEC equipment. Connector J3 interfaces with the handset
when in the audio mode. Connector J6 serves as the data interface
when in the data mode.

(1) Power-Up Condition. Upon power up, the Vehicular Adapter
provides +28 Vdc to the R/E. The R/E power supply condi-
tions the input voltage and outputs +5 vVdc, +7 Vdc, +12 Vvdc,
and -12 Vdc to R/E circuits.

(2) Transmission. Signal flow of the TX audio follows the same
path as it does during manpack operations except after pass-
ing through the directional coupler, the RF signal is routed
directly to the dipole (DIP) 50 ohm connector on the R/E
front panel. The chassis ATU used during manpack operations
is bypassed. From the DIP 50 ohm connector, the RF signal
is routed through the external PA, for further amplifica-
tion, and then to the external ATU to the antenna. The
external ATU matches the antenna impedance with the
impedance of the transmit circuit.

(3) Reception. The incoming RF signal is routed through the
external ATU and external PA to the DIP 50 ohm connector.
From this point, the RX audio follows the same path as it
does during manpack operations.

(4) Tuning and Control of the R/E. The high speed synthesizer
generates the injection frequencies for the RF translator
and for the audio IF. The synthesizer in the R/E decodes
serial data from the ECCM Module to develop filter select
signals. The filter select signals are sent to the Vehicu-
lar Adapter to control filter selection within the external
PA. The ATU sequencer sends tuning commands to the Vehicu-
lar Adapter to control the external ATU. The power level
memory sends power:level voltages to the Vehicular Adapter
to control the gain of the external PA. The fail data
transmitter functions in the same manner as it does in man-
pack operations except that it also provides the ECCM Module
the BIT status of the external PA and ATU.
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a. Synthesizer A1A2A3. The synthesizer generates the injection
frequencies for the R/E when in the manpack configuration. When in
the vehicular configuration, the high speed synthesizer interlock
signal shuts down the synthesizer and the high speed synthesizer with-
in the Vehicular Adapter generates the injection frequencies. The
synthesizer consists of three functional circuits; the standard fre-
quencies circuit, the data receiver and logic circuit, and the synthe-
sizer loops circuit.

(1) Standard Frequencies Circuit. This circuit uses the 7.92
MHz from the chassis frequency standard assembly to develop
the following:

e 80 kHz, 79.2 kHz, and 1 MHz for the data receiver and
logic circuit.

e 500 kHz injection frequency for the audio IF.

e 50 kHz for switch regulators in the power supply. When
in the vehicular configuration, an external 500 kHz from
the Vehicular Adapter is divided down to 50 kHz and
applied to the power supply.

@ 10 kHz to the ECCM Mcdule and to the GMB assembly to
synchronize data transfer.

e 1 kHz to the audio IF for developing the continuous wave
(CW) tone.

(2) Data Receiver and Logic Circuit. This circuit processes the
serial data from the ECCM Module. The serial data is com-
posed of 48 bits of data and contains information for fre-
quency tuning and operating mode selection. It outputs
commands to the ATU sequencer to enable the CW mode and the
test mode. It also sends harmonics filter select signals to
the chassis harmonic filter. The incoming serial data is
synchronized by serial data clock pulses from the ECCM
Module. The data receiver and logic circuit also divides
down the 80 kHz, 79.2 kHz, and 1 MHz frequencies and pro-
vides the base frequencies for the synthesizer loops cir-
cuit. The synthesizer status signal is sent to the GMB
assembly.

(3) Synthesizer Loops Circuit. This circuit contains phase lock
loops (PLL) which generate 77 to 104.9 MHz and 75.5 MHz
(74.5 MHz when in lower sideband mode) for the RF transla-
tor. These injection frequencies are routed through a
switch on the GMB assembly before being applied to the RF
translator. When in the vehicular configuration, these
injection frequencies are generated externally in the high
speed synthesizer.

20
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b. Audio IF A1A2A4. The functional description of the audio IF
Module can be best understood by discussing its operation in the
transmission and reception modes.

(1)

FROM
SYNTHESIZER

FROM ECCM
MODULE

FROM
SYNTHESIZER

FROM ATU
SEQUENCER

Transmit. TX audio from the ECCM Module is filtered and
attenuated by the input filter before being applied to the
mixer. Using the 500 kHz injection frequency from the syn-
thesizer, the mixer converts the TX audio to a 500 kHz TX
IF signal. The USB filter, controlled by the VCO blank and
dual filter select signals, eliminates the lower sideband.
The second IF amplifier (first IF amplifier used in receive
only) increases the signal level before being sent to the
GMB assembly. The 500 kHz TX IF signal is routed through
relays on the GMB assembly and then sent to the RF trans-
lator. The second IF amplifier gain is controlled by the
gain control circuit via the full/reduced power signal from
the ATU sequencer. In the CW mode, the 1 kHz signal gener-
ated by the synthesizer passes through the narrow band
filter to eliminate the harmonics. The ATU sequencer
enables the CW mode. After filtering, the 1 kHz signal is
applied to the mixer. In both TX audio and CW modes, the
audio amplifier amplifies a portion of the signal to provide
the sidetone signal which is sent to the ECCM Module. The
test enable signal from the ATU sequencer initiates audio IF
BIT. Audio IF status is sent to the GMB assembly.

500 KHZ
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(2)

Receive. The incoming 500 kHz RX IF signal is amplified by
the first IF amplifier and then filtered to eliminate the
lower sideband. After further amplification, by the second
IF amplifier, the 500 kHz RX IF signal is applied to the
mixer where it is converted to the RX audio signal. The RX
audio signal passes through the narrow band filter (switched
in the signal path only when in CW mode via the CW enable
signal). The audio amplifier increases the signal level
before it is sent to the ECCM Module. The RX automatic gain
control (AGC) is generated from the RX audio by the gain
control circuit. The RX AGC signal is applied to the IF
amplifiers and to the RF translator. When in vehicular data
configuration, AGC from the RN Modem passes through the ECCM
Module to the gain control circuit.

FROM < 500 KHZ

SYNTHESIZER
FROM ECCM VED BLANK
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IST IF ‘ 2ND IF
EQOIKHZ AMP AMP '
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c. RF Translator Al1A2A2. The signal path through the RF transla-
tor is the same in both transmission and reception. Relays on the GMB
assembly switch-in the required injection frequencies and the input/
output signals.

(1)

(2)

Reception. The RX RF signal from the GMB assembly is mixed
with the 77.0 to 104.9 MHz injection frequency. The result-
ing 75.0 MHz mixer output passes through the tuned filter
and three gain-controlled amplifier stages. This allows
weak signals to be amplified and strong signals to be
attenuated by RX AGC from the audio IF Module. The second
mixer translates the 75.0 MHz signal into a 500 kHz RX IF by
mixing it with the 75.5/74.5 MHz injection frequency. The
500 kHz RX IF output is routed through the relay on the GMB
assembly to the audio IF Module.

Transmission. The 500 kHz TX IF signal from the GMB
assembly is translated to 75.0 MHz by mixing it with 75.5/
74.5 MHz. The 75.0 MHz signal is filtered and then applied
to the three amplifier stages. The 75.0 MHz signal is then
mixed with the 77.0 to 104.9 MHz injection frequency. The
resulting TX RF signal is routed through the relay on the
GMB assembly to the front panel-PA. The gain of the three
amplifier stages is controlled by the gain control and
clipper circuit. When in frequency hopping (FH) mode, the
ATU sequencer disables the RX AGC and enables another (AGC
circuit within the RF translator). The RF translator BIT
status is routed to the GMB assembly.

75.5/74.5 MHZ (RX MODE) 77.0 TO 104.9 MHZ (TX MODE)
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104.9 MHZ
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75.5/774.5 MHZ
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FILTER
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SEQUENCER CONTROL 1 TRANSLATOR
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d. Front Panel-PA AlA2Al. The front panel-PA includes the 25 watt
PA and the control and protection module. These circuits are powered
only during transmission via the TX enable signal from the chassis
interface assembly. The TX RF signal from the GMB assembly is ampli-
fied and applied to the chassis harmonics filters. The AGC for the 25
watt PA is determined by 5W/10W/25W level signals from the power level
memory on the GMB assembly. Additionally, the AGC is determined from
two reference voltages; reflected power from the servo amplifier and
forward power from the chassis directional coupler. The control and
protection module also develops a voltage proportional to the current
drain in the 25 watt PA and sends the over-current protection signal
to the ATU sequencer. The module also sends front panel-PA status to
the GMB assembly. Additional functions of the front panel-PA include
the routing of RF signals to/from the front panel antenna connectors.
If a whip antenna is connected to the front panel, the antenna switch
(interlock switch on front panel whip antenna connector) is auto-
matically activated. In this case, RX/TX RF from the chassis ATU is
routed through the antenna switch to the whip antenna. When the whip
antenna is disconnected, the antenna switch is automatically deactiva-
ted (set to off). When this occurs, the RX/TX RF is routed through
the chassis relay assembly to the DIP 50 ohm connector. When in the
vehicular configuration, the chassis ATU is bypassed by the chassis
relay assembly. The RX/TX RF is routed directly to the DIP 50 ohm
connector. The power ON-OFF switch applies ground to connector J2 on
the rear panel of the R/E.
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e. ATU Sequencer AlA2A5. The ATU sequencer contains all ATU
tuning and mode control logic for the R/E. Upon power-up, the ATU
sequencer monitors the 50 ohm select signal from the ECCM Module. If
this signal is present, both the chassis ATU and the external ATU are
bypassed and antenna tuning does not take place. The ATU sequencer
also monitors the external PA/ATU interlock signal from the Vehicular
Adapter to see whether or not the external PA and ATU are present. -
When the tune start signal is received from the ECCM Module, the ATU
sequencer sends the tune signal to the servo amplifier. This enables
the servo amplifier to home the variable capacitor and variable induc-
tor of the chassis ATU. The homing signal from the ATU sequencer is
active until the servo amplifier has homed the variable capacitor and
inductor. The servo amplifier lets the ATU sequencer know when homing
is complete with the home C and home L signals. After homing is com-
plete, the ATU sequencer waits for the PTT signal from the ECCM Module
which triggers the ATU tuning phase. When ATU tuning is complete, the
servo amplifier sends the tune end signal to the ATU sequencer. The
PTT signal is also used to develop the RX/TX control voltages for the
chassis relay assembly and the interface assembly. The ECCM Module
sends the FH mode enable signal to the ATU sequencer when the FH mode
is activated. The FH/normal signal is routed to the RF translator.
The test mode and CW mode signals from the synthesizer are processed
to provide test enable and CW enable signals. The 25 W power level
signal from the GMB assembly is used to generate the full/reduced
power signal for the audio IF. The ATU sequencer monitors the fail

/. 50n SELECT )
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MODULE | S-BTT > HOMING »J AMPLIRIER
FH MODE ENABLE o
\
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and voltage standing wave ratio (VSWR) status signals from the GMB
assembly, the power supply status signal from the power supply, and
the over-current protection signal from the front panel-PA. If any
of these signals indicate a failure, a fail status is generated and
routed to the ECCM Module. When in the vehicular configuration, the
PTT and tune signals are routed to the external PA/ATU via the Vehicu-
lar Adapter. Tuning and fault status signals are sent back to the ATU
sequencer (i.e. external ATU tune end, external ATU fault, external PA
fault, external home C and L).

f. Servo Amplifier A1A2A6. The servo amplifier provides the cir-
cuits for triggering and controlling the tuning of the chassis ATU.
Two servo amplifier stages provide the capacitor motor and inductor
motor drive current. The servo amplifiers are controlled by phase
error and resistive error signals from the chassis directional coupler
and the homing signal from the ATU sequencer. The tune signal from
the ATU sequencer activates the servo amplifiers through the power
control circuit. The tune signal also activates the 150 kHz oscilla-
tor. The 150 KkHz switch signal provides additional control of the
capacitor and inductor motors. A comparator circuit monitors the
forward power input from the chassis directional coupler and the out-
puts of the servo amplifiers. The tune end signal results when there
is presence of forward power and no motor drive at the servo amplifier
outputs. Reflected power from the chassis directional coupler is
compared to an internal reference to develop the chassis ATU VSWR
status. Reflected power is routed to the front panel-PA. The C and L
switch signals are processed by transistor switch circuits to provide
the home C and L signals for the ATU sequencer.
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g. Chassis A1A2A20. The chassis provides the mounting and protec-
tion for internal components of the R/E. The chassis contains many
subassemblies having complete functions.

(1)

(2)

(3)

(4)

(3)

Filter Amplifier Assembly A1A2A20A16. The filter amplifier
assembly includes the harmonic filters and the directional
coupler. The TX RF signal from the front panel-PA passes
through the harmonic filters and the directional coupler to
the relay assembly. The harmonic filters contain six low-
pass filters that cover the 2 to 30 MHz range. The har-
monics filter select signal from the synthesizer determines
which filter is selected. The directional coupler develops
the forward/reflected power and the phase/resistive error
voltages.

Relay Assembly AlA2A20A14. The relay assembly is controlled
by the 50 ohm select signal from the ECCM Module and the
RX/TX control signal from the ATU sequencer. During trans-
mission, the relay assembly routes the TX RF signal to the
chassis ATU or directly to the DIP 50 ohm connector on the
front panel-PA. During reception, the incoming RX RF signal
is routed from the chassis ATU or the DIP 50 ohm connector
through the filter module assembly to the GMB assembly.

Chassis ATY. The chassis ATU includes the transformer
assembly, the capacitor and inductor motors, and the vari-
able capacitor and variable inductor. When the chassis ATU
is not bypassed, RX/TX RF passes through the chassis ATU to
the antenna switch on the front panel-PA. The capacitor and
inductor motors are controlled by the 150 kHZ switch signal
and the motor drive current from by the servo amplifier.

The C and L switch signals tell the servo amplifier when the
variable capacitor and inductor are homed.

Frequency Standard. The frequency standard is a temperature
controlled crystal oscillator (TCX0) that supplies the
frequency reference (7.92 MHz) for the synthesizer.

Interface Assembly Al1A2A20A18. The interface assembly con-
tains the RX/TX relay. The relay is controlled by the RX/TX
control signal from the ATU sequencer. Upon transmit, +24
Vvdc (TX enable) from the Battery Case/Charger or the Vehicu-
lar Adapter is routed to the GMB assembly and the front
panel-PA.



TM 11-5895-1318-24 e EE150-LS-MMI-010/W110-RT1511 e TO 31R2-2GRC215-42

1-15. FUNCTIONAL DESCRIPTION OF MAJOR COMPONENTS (Cont.)
TO SERVO
AMPLIFIER,
FORWARD POWER _p FRONT PANEL
-PA AND
ECCM
MODULE
REFLECTED POWER -~
FROM HARMONICS PHASE ERROR TO SERVO
FILTER SELECT AMPLIFIER
SYNTHE - RESISTIVE ERROR
SIZER r=—————————t - I
TX : ! RX/TX EO ﬁénggn
FROM _ RF ;[ HARMONIC DIRECTIONAL| i TX ON
FRONT > o] RF RF ON FRONT
PANEL ~PA : FILTERS COUPLER : > e PANEL -PA
TER AMPLIFIER ASSEMBLY
« FILTER AMPLIFIER ASSEMBLY _. | aSSEVBLY O FROM
FILTERE MBOLDYULE ANTENNA
FROM ASSEM SWITCH ON
ECCM MODULE 50n SELECT J T * RX/TX RF = FRONT
RX/TX CONTROL PANEL -PA
FROM ATU —* RX RF
SEQUENCER | Lb—— A —» TO GMB
. # . ASSEMBLY
| |
| | TRANSFORMER | |
| ASSEMBLY | v
| 1 .
CAPACITOR{
o b yogudreton, o s
¢« DRIVE ! |
'ﬂ CAPACITOR VARIABLE |
150 KHZ : MOTOR CAPACITOR |
SWITCH
FROM SIGNAL I A ' TO/FROM
SERVQ f ! ANTENNA
MOTOR 1 INDUCTOR VARIABLE RX/TX RE. ON FRON
DRIVE | MOTOR CHASSIS 1 INDUCTOR PANEL -PA
T ATU :
\ b e e e A J
TO SERVO
L _SWITCH SIGNAL ,n-S=RYB.
FREQUENCY
STANDARD 7.92 MHZ » TO SYNTHE-
SIZER
FROM }
BATTERY TO GMB
CASE/ +24VDC INTERFACE TX ENABLE » ASSEMBLY
CHARGER ®1 "ASSEMBLY AND FRONT
OR PANEL -PA
VEHICULAR
ADAPTER



™ 11-5895-1318-24 e EE150-LS-MMI-010/W110-RT1511 e TO 31R2-2GRC215-42

1-15.

Vehicular:

Manpack:

30

FUNCTIONAL DESCRIPTION OF MAJOR COMPONENTS (Cont.)

(6)

(a)

(b)

(c)

GMB Assembly A1A2A20A12. The GMB assembly includes the
power level memory, the fail data processor and the switch

relays.

Power Level Memory. Power level control, 50 ohm select
and external PA bypass signals from the ECCM Module pro-
gram the power level memory. The power level memory sends
5W/10W/25W power level signals to the front panel-PA and
ATU sequencer. When in the vehicular configuration, the
external PA interlock signal enables the power level
memory to send 1/4 - 1/1 power select signals to the
external PA through the Vehicular Adapter. The external
PA bypass signal is activated when low power is selected
in the vehicular configuration. The external PA fault
signal notifies the fail data processor of a failure. A
10 kHz signal from the synthesizer is used to synchronize
the power level memory circuit. The table shows the power
level relationships when in the vehicular and manpack
configurations.

Power R/E External PA External PA
selection power output power select power output
low 5 W bypassed 5 W
medium 10 W 1/4 25 W
high 10 W 1/1 100 W
low 5 W
medium 5 W
high 25 W

Fail Data Processor. The fail data processor monitors the
status of each major assembly. It sends a fail signal to
the ATU sequencer and sends serial fail data to the ECCM
Module. The BIT is initiated by the test enable signal
from the ATU sequencer. The serial fail enable signal
tells the fail data processor that the ECCM Module is
ready to accept the serial fail data.

Switch Relays. Switch relays are activated by the TX
enable signal from the chassis interface assembly. The
77 to 104.9 MHz and 75.5/74.5 MHz injection frequencies
from the synthesizer are switched to the first and second
mixers of the RF translator. The 500 kHz TX IF from the
audio IF and the RX RF signal from the chassis filter
module assembly are switched to the first mixer of the RF
translator. During reception, the 500 kHz RX IF signal
from the RF translator is switched to the audio IF.
During transmission, the 500 kHz TX RF signal from the RF
translator is switched through the 2 to 30 MHz filter to
the front panel-PA.
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(d)

FROM
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FROM
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FROM
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SERVO
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FUNCTIONAL DESCRIPTION OF MAJOR COMPONENTS (Cont.)

VSWR Status and Homing Signals. The GMB assembly creates
a VSWR status signal for the ATU sequencer by combining
the chassis ATU VSWR status and external ATU fault sig-
nals. The home C and home L signals from the servo ampli
fier are routed through the GMB assembly to the ATU
sequencer. When in the vehicular configuration, the home
C and home L signals are controlled by the external ATU
home signal.
POWER LEVEL CONTROL 5W POWER LEVEL \
500 SELECT JOW POWER LEVEL :> TO FRONT
EXTERNAL PA BYPASS ] 25W POWER LEVEL | PANEL-PA
e/
POWER TO ATU
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EXTERNAL PA FAULT MEMORY  ISELECT =) 1o venreuan
L
0 KHZ EXTERNAL PA BYPASS _ |5, S5rg
7
SYNTHESIZER STATUS
FAIL o T0 ATU
AUDIO IF STATUS o FAIL ™ SEQUENCER
DATA
RF TRANSLATOR STATUS PROCESSOR [SERIAL FAIL DATA TO ECCM
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FRONT PANEL-PA STATUS SERIAL FAIL ENABLE
> FROM ECCM
POWER SUPPLY STATUS MODLLE
L
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Tg 2ND MIXER
F RF
77 TO 104.9 MHZ 01X "ORAESLATOg
> RX
TO IST MIXER
OF RF
75.5/74.5 MHZ 5 o TRANSLATOR
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.
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KHZ R
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RELAYS
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FUNCTIONAL DESCRIPTION OF MAJOR COMPONENTS (Cont.)

(7)

FROM < 50 KHZ N
SYNTHESIZER

Power supply A1A2A20A13. The power supply is formed by
three switch regulators driven by a 50 kHz oscillator. The
+24 Vdc input from the Battery Case/Charger or the Vehicular
Adapter is applied to the inputs of the +5 Vdc, the +7 vdc,
and the +12 and -~12 Vdc switch regulators. The switch regu-
lator outputs are applied to current sensors which allow the
maximum current supplied to be set. Low pass filters reduce
unwanted switching transients and noise at the outputs. The
voltage regulator provides regulated +5 Vdc for the 50 kHz
oscillator and monitors the +24 Vdc input for overvoltage
conditions. Power supply status is routed to the GMB assem-
bly and the ATU sequencer if the input voltage rises above
+30 Vdc. The 50 kHz oscillator receives its drive frequency
from the synthesizer.

POWER
SUPPLY STATUS

REGULATED
+5 VDC

T0

» CMB ASSEMBLY
AND ATU
SEQUENCER

50 KHZ
OSCILLATOR

VOLTAGE
REGULATOR

+5 VDC
SWITCH

FROM
BATTERY
CASE/CHARGES

0
VEHICULAR
ADAPTER

+24 VOC
INPUT

REGULATOR

CURRENT
SENSOR

\

+7 VDC
SWITCH
REGULATOR

CURRENT
SENSOR

e

+12 VvDC/
-12 vDC
SWITCH

REGULATOR

CURRENT
SENSOR

CURRENT
SENSOR

LOW
PASS
FILTER

.

LOW
PASS
FILTER

.

LOW
PASS
FILTER

LOW
PASS
FILTER

-

+5 VvDC
OUTPUT

+7 VDOC
OuUTPUT

L_-_+I2 vDpC

OUTPUT

-12 vDC
CUTPUT
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1-15. FUNCTIONAL DESCRIPTION OF MAJOR COMPONENTS (Cont.)

(8) Connector Jl. Connector J1 interfaces the R/E with the ECCM
Module. The table provides a signal description for connec
tor J1.

Pin
number Signal Source Description
Jl-1 GROUND
-2 SERIAL DATA CLOCK ECCM Module Drives a shift register
to decode serial data.
-3 +24 VDC POWER R/E Provides +20 to +34 Vdc
for the ECCM Module.
-4 FH MODE ENABLE ECCM Module 1 = enable
0 = disable
-5 SERIAL DATA ECCM Module Informational data for
frequency and mode
selection. Contains 48
bits.
-6 10 KHZ CLOCK R/E Used to synchronize the
ECCM Module.
-7 DUAL FILTER SELECT ECCM Module Used to select one of
the dual filters.
-8 RX AUDIO R/E 10 mW/600 ohm
(unbalanced) signal
-9 FAIL LAMP R/E Overall BIT indication.
+5 Vdc = fault
open = no fault
-10 not used
-11 TUNE START ECCM Module Initiates the ATU
tuning phase.
1 = normal
0 = tune
-12 VCO BLANK ECCM Module Used to blank the VCO
output.
1 = normal
0 = blank
-13 not used

[
!

33
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1-15. FUNCTIONAL DESCRIPTION OF MAJOR COMPONENTS (Cont.)
Pin
number Signal Source Description
J1l-14 SERIAL FAIL DATA R/E Contains BIT status of
R/E subassemblies. The
ECCM Module decodes this
data and displays error
codes to indicate
faults.
-15 EXTERNAL AGC ENABLE ECCM Module Enables external AGC.
1 = internal
0 = external
~16 EXTERNAL AGC ECCM Module 0 to +5 Vdc
0 volts = maximum gain)
-17 POWER LEVEL CONTROL ECCM Module 1=1/1
0= 1/4
-18 50 OHM SELECT ECCM Module Bypasses the ATU.
1 = ATU
0 = 50 ohm
-19 FORWARD POWER R/E The ECCM Module uses
this signal to verify
output power by the R/E.
=20 EXTERNAL PA BYPASS ECCM Module Enables the R/E to pro-
vide 5 W power output
and by-passes the ampli
fier in the external PA.
1 = normal
0 = bypass
-21 SERIAL FAIL ENABLE ECCM Module Enables the ECCM Module
to test the serial fail
o data.
1 = normal
0 = enable
=22 not used
-23 PTT ECCM Module 1 = PTT
0 = normal
=24 AUDIO TX ECCM Module 0 dBm/600 ohm audio
signal
1-34
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1-15. FUNCTIONAL DESCRIPTION OF MAJOR COMPONENTS (Cont.)

(2)

Connector J2. Connector J2 interfaces the R/E with the
Vehicular Adapter, when in the vehicular configuration, or
the Battery Case/Charger, when in the manpack configuration.
The table provides a signal description for connector J2.

Pin
number Signal Source Description
J2~-1 GROUND

-2 not used

-3 EXTERNAL PA FAULT Vehicular 1 = fault
Adapter 0 = no fault

-4 +24 Vdc Switched Vehicular
Adapter or
Battery
Case/Charger

-5 A FOR ATU SELECT R/E First bit of binary-coded
decimal (BCD) signal to
select VSWR reducer coil
in external ATU.

-6 B FOR ATU SELECT R/E Second bit of BCD signal
to select VSWR reducer
coil in external ATU.

=7 C FOR ATU SELECT R/E Third bit of BCD signal
to select VSWR reducer
coil in external ATU.

-8 EXTERNAL PA BYPASS R/E 1 = normal
0 = bypass

-9 PA FILTER SELECT 1 R/E First of six control
lines to select the
appropriate harmonic
filter depending on the
frequency being used.

1 = normal
0 = select

-10 PA FILTER SELECT 2 R/E Second control line.

-11 PA FILTER SELECT 3 R/E Third control line.

-12 PA FILTER SELECT 4 R/E Fourth control 1line.
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Pin
number Signal Source Description
J2-13 PA FILTER SELECT 5 R/E Fifth control line.
=14 PA FILTER SELECT 6 R/E Sixth control 1line.
-15 PTT TO EXTERNAL PA R/E 1 = PTIT
0 = normal
=16 +12 VDC OUTPUT R/E +12 vdc for internal
frequency standard
-17 1/4 - 1/1 SELECT R/E Power select signal for
external PA.
1=1/1
0 =1/4
-18 50 OHM SELECT R/E 1 = normal
0 = 50 ohm
-19 not used
-20 not used
-21 not used
-22 not used
!
-23 EXTERNAL ATU FAULT Vehicular 1 = no fault
Adapter 0 = fault
-24 EXTERNAL PA/ATU Vehicular ground = interlock
INTERLOCK Adapter
-25 not used
-26 GROUND . R/E
-27 500 KHZ Vehicular
Adapter
-28 +24 VDC SWITCHED Vehicular
Adapter or
Battery
Case/Charger
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1-15. FUNCTIONAL DESCRIPTION OF MAJOR COMPONENTS (Cont.)
Pin
number Signal Source Description
J2-29 +24 VDC SWITCHED Vehicular
Adapter or
Battery
Case/Charger
-30 +12 VDC INPUT Battery +12 Vdc input for
Case/Charger | frequency standard.
=31 GROUND
=32 not used
-33 ON/OFF CONTROL R/E ground = ON
open circuit = OFF
=34 TUNE EXTERNAL ATU R/E Causes external ATU to
start a new tuning
cycle.
1 = tune
0 = normal
=35 not used
-36 Charging indication Battery Connected to pin 37.
output. Case/Charger
-37 Charging indication R/E
input.
-38 EXTERNAL ATU Vehicular Provides tuning status
TUNE END Adapter of external ATU.
1 = tune
0 = tune end
-39 EXTERNAL ATU Vehicular Inhibits transmission
HOMING Adapter while external ATU is
homing.
1 = normal
0 = homing
=40 FINE TUNE START R/E Enables external ATU to

perform RF tuning.
1 normal
0 fine tune start
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1-15. FUNCTIONAL DESCRIPTION OF MAJOR COMPONENTS (Cont.)
Pin
number Signal Source Description
J2-41 HIGH SPEED SYNTHE- Vehicular ground = interlock
SIZER INTERLOCK Adapter
-Al EXTERNAL 77 TO Vehicular Injection frequencies-
104.9 MHZ Adapter used when in the vehicu-
lar configuration.
-A2 EXTERNAL 75.5/ Vehicular Injection frequencies-
74.5 MHZ Adapter used when in the vehicu-

lar configuration.
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CHAPTER 2
UNIT MAINTENANCE
Subject Page
Preparation for Storage or Shipment .......ccvceeeens ceeesenccns 2-12
Preventive Maintenance Checks and Services (PMCS) ....ccc0s0ss . 2-3

Repair Parts, Special Tools; Test, Measurement, and

Diagnostic Equipment (TMDE); and Support Equipment ........... 2-1
Service Upon Receipt ....ccceeeens ceeeseans e estseeecetsecceeseneas 2-2
Unit Maintenance ......cccceeeeeececnsacanss ceesecsccesssesacenees 2-9
Unit Troubleshooting ......ceveeveeccccccsss Ceeceeacctssccecsenns 2-5

Section I. REPAIR PARTS, SPECIAL TOOLS; TEST, MEASUREMENT,
AND DIAGNOSTIC EQUIPMENT (TMDE); AND SUPPORT EQUIPMENT

2-1. COMMON TOOLS AND EQUIPMENT
a. Army. For authorized common tools and equipment refer to the
Modified Table of Organization and Equipment (MTOE) applicable to your

unit. -

b. Navy. Navy personnel refer to applicable Tables of Allowance
(TA) .

c. Air Force. Air Force personnel refer to applicable Tables of
Allowance (TA).

2-2. SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT

Special tools, TMDE, and support equipment and their purposes are
identified in the Maintenance Allocation Chart, Appendix B.

2-3. REPAIR PARTS

Repair parts used during unit maintenance are listed and illus-
trated in the repair parts and special tools list located in
TM 11- 5895-1318-24P, Navy EE150-LS-PLD-010/W110-RT1511, Air Force
TO 31R2-2GRC215-44.
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Section II. SERVICE UPON RECEIPT

2-4. UNPACKING

There are no special procedures for unpacking the RT. However,
avoid damaging the container during unpacking operation and report the
empty container through established supply channels or, if applicable,
use it to package another unserviceable RT.

2-5. CHECKING UNPACKED EQUIPMENT

a. Inspect the equipment for damage incurred during shipment. If
the equipment has been damaged, report the damage on SF-364, Report of
Discrepancy (ROD).

b. Check the equipment against the package slip to see if the
shipment is complete. Report all discrepancies in accordance with the
instructions of DA Pam 738-750.

c. Refer to DA Pam 25-30 to see if your equipment has had any
Modification Work Orders (MWO) applied.

2-6. PRELIMINARY SERVICING AND ADJUSTMENT OF EQUIPMENT

The following procedures are performed before equipment is put
into operation:

a. Ensure ECCM Module is securely fastened to the R/E.

b. Ensure connectors are securely mounted to the chassis and that
connector pins are not bent or broken.

c. Ensure all connector covers are present. l

d. Check that carrying strap is secured to RT case.

e. Install battery in ECCM Module; refer to TM 11-5895-1315-24,
Navy EE005-FG-MMI-010/W110-C11670G, Air Force TO 31R2-4-567-2.

f. Check that VOL control knob will turn through the adjustment
range. .

g. Ensure power ON-OFF switch does not bind and remains in set
position. Set power ON-OFF switch to OFF before applying power.
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Section III. PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS)

2-7. INTRODUCTION

Preventive maintenance procedures help maintain the equipment in a
serviceable condition. They include items to be checked and pro-
cedures for checking them. The checks and services described in the
PMCS table outline inspections that are to be made at specific Monthly
(M) and Quarterly (Q) intervals.

a. Routine Checks. The following items are not listed in the PMCS
table. Defects that can be found by these checks should be reported
and corrected when found.

® Cleaning and dusting.

® Checking for frayed or loose cables.

® Covering unused receptacles.

® Checking for loose nuts, bolts, and screws.

b. Explanation of Columns.

(1) Item number column. This column is used as a source of iten
numbers for the TM Number Column on DA Form 2404, Equipment Inspection

and Maintenance Worksheet, in recording results of PMCS. '

(2) Interval column. This column specifies the frequency of the
check, M for Monthly checks and Q for Quarterly checks.

(3) Item to be inspected column. This column specifies the item
that is to be checked.

(4) Procedures column. This column describes the procedure by
which the check is to be performed.

NOTE

If your equipment must be in operation all the time,
only do items that can be checked and serviced without
disturbing operation. Make the complete checks and
services when the equipment can be shut down.
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2-8. UNIT PMCS TABLE

PREVENTIVE MAINTENANCE CHECKS AND SERVICES

Item Interval Item To Be
No. Inspected Procedures
M Q
1 ° End item equipment. Inspect for completeness.
2 ° RT performance Initiate RT off-line BIT

check. (para 2-12). 1If
BIT fails, refer to
troubleshooting proce-
dures (para 2-9).
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Section IV. UNIT TROUBLESHOOTING

2-9. INTRODUCTION

Unit level troubleshooting procedures for the RT are performed in
the system and are simplified by both on-line and off-line built-in-
test (BIT) and fault detection capabilities. On-line BIT provides
continuous monitoring of RT status during operation. Off-line BIT is
initiated automatically upon power- up or from the front panel keypad
(para 2-12).

e If a fault is detected, the FAIL indicator on the display
will light and/or the display will show the message:

® Error codes (i.e. 52, 53 etc.) shown on the display help to
isolate the fault to a certain subassembly or system com

ponent.
el
Example: [ :‘ ,:
LPR USB FAIL

2-10. TROUBLESHOOTING PROCEDURES

Troubleshoot the RT in accordance with the following chart. Upon
completion of corrective action and before returning the RT to
service, initiate off-line BIT to verify equipment is operational.

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

1. RT WILL NOT POWER-UP

STEP 1. Check condition and seating of power source equipment
(Battery Case/Charger when in manpack configuration or
Vehicular Adapter when in vehicular configuration).

Set RT power ON-OFF switch to OFF. Disconnect and then
firmly reconnect power source equipment to RT.
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2-10. TROUBLESHOOTING (Cont.)

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

. ENT
STEP 2. Set RT power ON-OFF switch to ON. Press |IST) key and
check to see if ECCM Module display lights.

Replace the ECCM Module (para 2-14). If problem persists,
replace the RT; refer to TM 11-5895-«1220-12, Navy
EE160-RG-OMI-010/W110-GRC215, Air Force TO 31R2-2GRC215-1.

2. FAIL INDICATOR LIGHTS AND/OR DISPLAY SHOWS THE MESSAGE: FAILED

STEP 1. On ECCM Module, press $g¥ key and observe display for
an error code.
If error
code is: Do_the following:
01 System error; refer to TM 11-5895-1220-12,
_ Navy EE160-RG-OMI-010/W110-GRC215, Air Force
TO 31R2-2GRC215-1 and perform trouble-
shooting procedure for malfunction no. 15.
02 - System error; refer to TM 11-5895-1220-12,

Navy EE160-RG-OMI-010/W110-GRC215, Air Force
TO 31R2-2GRC215~1 and perform trouble-
shooting procedure for malfunction no. 2.

03 through 09 Not used in this application.

10 System error. Check for proper cable
connections between RN Modem and RT. Ensure
RN Modem is ON and passes BIT.

11 ECCM module does not contain TRANSEC
variables. Load TRANSEC variables (refer to
™ 11-5895-1220-12, Navy EE160-RG-OMI-010/
W110-GRC215, Air Force TO 31R2-2GRC215-1
para 2-7b, step 9).

12 ECCM module has not received a valid TOD.
Re-initialize terminal (refer to TM 11-5895-
1220-12, Navy EE160-RG-OMI-010/W110-GRC215,
Air Force TO 31R2-2GRC215-1 para 2-7b).
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2-10. TROUBLESHOOTING (Cont.)

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

If error
code is: Do the following:

13 RT only allowing voice modes (refer to
TM 11-5895-1220-12, Navy EE160-RG-OMI-010/
W110-GRC215, Air Force TO 31R2-2GRC215-1 para
2-7b and initialize terminal for voice mode).

14 Remove fill device from FILL connector on
ECCM module.

15 and 16 (Not displayed)

17 System error; refer to TM 11-5895-1220-12,
Navy EE160-RG-OMI-010/W110-GRC215, Air Force
TO 31R2-2GRC215-1, check for proper cable
connections between RN modem, RT, and vehicu-
lar adapter. Initiate BIT on RT (para 3-10b).
If problem still persists, replace the RN
modem (para 4-17h). If problem still per-
sists, replace the vehicular adapter (para
4-17c).

18 and 19 Not used in this application.

20 through 49 Oon RT, cycle power OFF/ON. If RT passes BIT,
re-inititalize terminal (TM 11-5895-1220-12
para 2-7b). If RT fails BIT, record error
code, remove RT from rack (TM 11-5895-1220-
12, Navy EE160-RG-OMI-010/W110-GRC215, Air
Fprce TO 31R2-2GRC215-1, para 4-17a) and re-
place ECCM module (para 2-14).

50 Record error code. Remove RT from rack (TM
11-5895-1220-12, Navy EE160~-RG-OMI-010/W11l0-
GRC215, Air Force TO 31R2-2GRC215-1, para
4-17a) and relace ECCM module (para 2-14).
Initiate BIT on RT (para 2-9). If problem
persists replace RT.

51 Replace the vehicular adapter (refer to TM
TM 11-5895-1220-12, Navy EE160-RG-OMI-010/
W110-GRC215, Air Force TO 31R2-2GRC215-1 para
4-17c) or contact Intermediate General
Support Maintenance to replace the high
speed synthesizer.
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2-10. TROUBLESHOOTING (Cont.)

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

If error i
code is: Do _the following:

52 through 55 on RT, cycle power OFF/ON. If RT passes BIT,
re~inititalize terminal (TM 11-5895-1220-12
para 2-7b). If RT fails BIT, record error
code, remove RT from rack (TM 11-5895-1220-
12, -Navy EE160-RG-OMI-010/W110-GRC215, Air
Force TO 31R2-2GRC215-1, para 4-17a) and re-
place ECCM module (para 2-14).

56 Record error code. Remove RT from rack (TM
11-5895-1220-12, Navy EE160-RG-OMI-010/W110-
GRC215, Air Force TO 31R2-2GRC215-1, para
4-17a) and relace ECCM module (para 2-14).
Initiate BIT on RT (para 2-9). If problem
persists replace RT.

57 Record error code and replace the RT (refer
to TM 11-5895-1220-12, Navy EE160-RG-OMI-
010/W110-GRC215, Air Force TO 31R2-2GRC215-1
para 4-17a).

58 through 69 Not used in this application.

70 Perform RT off-line BIT (para 2-9). If FAILED
message is not repeated, return the RT to
service. If the FAILED message is repeated,
press the ENT key and observe ECCM module
module display for an error code.

@ If error code 70 is repeated, record the
error code and the present operating fre-
quency (if possible) and replace the RT
(refer to TM 11-5895-1220-12, Navy EEl160-
RG-OMI-010/W110-~-GRC215, Air Force TO
31R2-2GRC215-1 para 4-17a).

@ If any other error code is shown, perform
the applicable corrective action.

71 System error; refer to TM 11-5895-1220-12,
Navy EE160-RG~-OMI-010/W110-GRC215, Air Force
. TO 31R2-2GRC215-1 para 3-10, and perform ter-
minal off-line BIT to verify operation of the
I/0 unit.
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2-10. TROUBLESHOOTING (Cont.)

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

If error
code is: Do the following:

71 (Cont.) e If BIT detects an I/0 unit fault, isolate
and replace faulty I/O unit subassembly;
(TM 11-5895-1322-24, Navy EE119-ND-MMI-
010/W110-MX10819, Air Force TO 31R2-
2GRC215-32.

e If BIT does not detect fault, replace the
I/0 unit (refer to TM 11-5895-1220-12,
Navy EE160-RG-OMI-010/W110-GRC215, Air
Force TO 31R2-2GRC215-1 para 4-17k), if
problem persists replace the RFO (para
4-173) .

72 Perform RT off-line BIT (para 2-9). If FAILED
message is not repeated, return the RT to
service. If the FAILED message is repeated,
press the ENT key and observe ECCM module
module display for an error code.

@ If error code 72 is repeated, record the
error code and the present operating fre-
quency (if possible) and replace the RT
(refer to TM 11-5895-1220-12, Navy EE160-
RG-OMI-010/W110-GRC215, Air Force TO
31R2-2GRC215~1 para 4-17a).

e If any other error code is shown, perform
the applicable corrective action.

73 and 74 System error; refer to TM 11-5895-1220-12,
Navy EE160-RG-OMI-010/W110-GRC215, Air Force
TO 31R2-2GRC215-~1 para 3-10, and perform ter-
minal off-line BIT to verify operation of the
I/0 unit.

e If BIT detects an I/0 unit fault, isolate
and replace faulty I/O unit subassembly;
(TM 11-5895-1322-24, Navy EE119-ND-MMI-
010/W110-MX10819, Air Force TO 31R2-
2GRC215-32.
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2-10. TROUBLESHOOTING (Cont.)

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

If error
code is: Do the following:
74 (Cont.) e If BIT does not detect fault, replace the

I/0 unit (refer to TM 11-5895-1220-12,
Navy EE160-RG-OMI-010/W110-GRC215, Air
Force TO 31R2-2GRC215-1 para 4-17k).
75 through 79 Not used in this application
STEP 2. Perform operational check (para 2-12).
If BIT passes, return the RT to service. If problem
persists, record error code and contact Intermediate
General Support Maintenance.
3. WILL NOT TRANSMIT OR RECEIVE (NO FAIL INDICATIONS)
STEP 1. Check to see that RT is tuned to assigned frequency.

Tune to another frequency and then back to the assigned
frequency.

STEP 2. Chéck all cable connections.

Tighten cable connections. Check for faulty antenna or
handset.

STEP 3. Try to communicate with a another station from several
locations or positions.

Replace the ECCM Module (para 2-14). If problem persists,
replace the RT; refer to TM 11-5895-1220-12, Navy
EE160-RG-OMI-010/W110-GRC215, Air Force TO 31R2-2GRC215-1.

4. SIDETONE HEARD BUT DISTANT STATION REPLY CANNOT BE HEARD
(NO FATIL INDICATIONS)

STEP 1. Check to see that RT is tuned to assigned frequency.

Tune to another frequency and then back to the assigned
frequency.
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2-10. TROUBLESHOOTING (Cont.)

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

4. SIDETONE HEARD BUT DISTANT STATION REPLY CANNOT BE HEARD
(NO FAIL INDICATIONS) (Cont.)

STEP 2. Check all cable connections.
Tighten cable connections.

STEP 3. Set RT to high power and try to communicate with a
nearby station.

Replace the ECCM Module (para 2-14). If problem persists,
replace the RT; refer to TM 11-5895-1220-12, Navy
EE160-RG-OMI-010/W110-GRC215, Air Force TO 31R2-2GRC215-1).
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Section V. UNIT MAINTENANCE

2-11. GENERAL

This section contains maintenance procedures which are the respon-
sibility of unit maintenance as authorized by the Maintenance Allo-
cation Chart (MAC); refer to appendix B. Unit maintenance is also
authorized to replace front panel knobs, connector covers, zero switch
cap, and to verify status of Keep Alive Battery in the ECCM (refer to
TM 11-5895-1315-24 for maintenance instructons).

2-12. OPERATIONAL CHECK

Upon completion of a repair action and before returning the RT to
service, initiate off-line BIT to verify operational status. Initiate

off-line BIT by pressing the ggg‘ key and then $g¥ key on keypad.

x| { I
The display shows: ’ D'i ’:
usB

(LPR

DD
and then: (L€ LG LE LE LT LGiyar
LPR MPR HPR LSB USB FAId
(2 ® W% 2 )
LL L
and then: L
\LPR uss

Upon successful completion of BIT, the display shows the frequency
setting now in memory (last frequency used).

IXDNAX
Example: N U R
LPR uss
. ol I
If BIT was unsuccessful, the display will show: |J° )¢ (L L I
| (LPR USB_FAIL

2-13. INSPECTION OF INSTALLED ITEMS

Inspect all assemblies and parts mounted on the RT to determine if
the item is damaged or incomplete to the extent that it should be
replaced/repaired.
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2-14. REPLACEMENT OF THE ECCM MODULE C-11670/G

INITIAL SETUP

Tools Equipment Condition
Static Control Service Kit Power off.
RT removed from equipment rack
Material /Parts (when in vehicular configuration)
or battery case/charger (when in
ECCM Module, C-11670/G, manpack configuration). Refer to
P/N A3023813 T™M 11-5895-1220-12, Navy

EE160-RG-OMI-010/W110~-GRC215, Air
Force TO 31R2-2GRC215-1.

CAUTION

This equipment contains components that are sensitive
to damage by electrostatic discharge (ESD). Improper
handling will result in component and assembly failure.
Use extreme care when handling. Refer to DOD-HDBK-263
for proper handling procedures.

REMOVE ECCM MODULE

STEP 1.

STEP 2.

Loosen and release 7 spring latches (:), 2 located on
both top and bottom, 2 located on lef-hand side and 1
located on right-hand side.

Remove ECCM module C) by pulling forward to disconnect
ECCM module from R/E C).

REPLACE ECCM MODULE

STEP 1.

STEP 2.

STEP 3.

STEP 4.

Mate ECCM module @ with R/E @ and push in until ECCM
module is firmly seated. o

Secure by fastening 7 spring latches (:) on ECCM module.

Install RT in equipment rack (when in vehicular config-
uration) or battery case/charger (when in manpack con-

figuration) and power-on. Refer to TM 11-5895-1220-12,

Navy EE160-RG-OMI-010/W110-GRC215, Air Force

TO 31R2-2GRC215-1. .

Perform operational check (para 2-12) to verify RT is
functional.
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2-14. REPLACEMENT OF THE ECCM MODULE C-11670/G (Cont.)
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~

2-15. CLEANING

» | WARNING

Turn off all equipment power before using
TRICHLOROTRIFLUOROETHANE. Provide adequate ventila-
tion while using TRICHLOROTRIFLUOROETHANE. Avoid
prolonged breathing of the fumes and vapor. Do not
use solvent near heat or open flames; the products
decomposed are toxic and irritating. Since
TRICHLOROTRIFLUOROETHANE dissolves natural oils, avoid
prolonged contact with the skin. When needed, use
gloves which the solvent cannot penetrate. If the
solvent is taken internally, consult a physician
immediately. )

Use a dry, clean, lint free cloth (item 2, appendix C) or brush
(item 1, appendix C) to remove dust or dirt. If needed, moisten the
cloth or brush with TRICHLOROTRIFLUOROETHANE (item 3, appendix C).
After cleaning, wipe dry with a clean cloth.

Section VI. PREPARATION FOR STORAGE OR SHIPMENT

2-16. GENERAL
a. Army. Refer to paragraph l-6a for administrative storage.

b. Navy. Refer to NAVSUP PUB 503.

c. Air Force. Refer to AFM 66-267 (storage) and AFR 67-31
(shipment).
2-17. MARKING

The marking on the exterior of the container shall be in accordance
with MIL-STD-129H.

2-15/(2-16 BLANK)
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CHAPTER 3
INTERMEDIATE DIRECT SUPPORT AND
GENERAL SUPPORT MAINTENANCE

NOTE

Intermediate Direct Support Maintenance is not
allocated for the RT-1511/GRC-215.

Subject Page
Maintenance ® & @ ¢ & & © & 0 & O &6 O 0 O & 0 0 O 6 OO PV D OO P S P S 00 G S B eSO LS E 00 E e 3-53

Repair Parts, Special Tools; Test, Measurement, and
Diagnostic Equipment (TMDE); and Support Equipment ............

3-1
Troubleshooting © 0 0 0006000000009 0000000000000 0060000000c000000s0O0O0COCTLES 3-2

Section I. REPAIR PARTS, SPECIAL TOOLS; TEST, MEASUREMENT,
AND DIAGNOSTIC EQUIPMENT (TMDE); AND SUPPORT EQUIPMENT

3-1. COMMON TOOLS AND EQUIPMENT

a. Army. For authorized common tools and equipment, refer to the
Modified Table of Organization and Equipment (MTOE) applicable to your
anit.

b. Navy. Navy personnel refer to applicable Tables of Allowances
(TA) .

c. Air Force. Air Forcge personnel refer to applicable Tables of
Allowance (TA).

3-2. SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT

Special tools, TMDE, and support equipment and their purposes are
identified in the Maintenance Allocation Chart (MAC), Appendix B.

3-3. REPAIR PARTS

Repair parts used during intermediate general support maintenance are
listed and illustrated in the repair parts and special tools list in
T™ 11-5895-1318-24P, EE150-LS-PLD-010/W110-RT1511 (Navy),

TO 31R2-2GRC215-44 (Air Force).
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Section II. INTERMEDIATE GENERAL SUPPORT TROUBLESHOOTING

3-4. GENERAL

a. The Manpack Test Set TS-4255/GRC-215 provides the capability to
test the RT at the Intermediate General Support Maintenance level.
The manpack test set provides power for the unit under test (UUT). It
also provides access to all transmit and receive functions, frequency
control, and various test points. The test set includes cables W1,
W67, and W68. See TM 11-6625-3213-14&P for complete maintenance and
operating instructions for the test set.

b. Inspect the RT prior to applying power. Failure to perform an
inspection could result in incorrect indications during test or damage
to components due to incorrect mounting or seating. Refer to Chapter
2, Section II for service upon receipt requirements for the RT.

c. Perform the operational check (para 3-5) to determine if the
fault can be detected by the ECCM Module via off-line BIT. If the
fault is not detected by the ECCM Module, refer to the symptom index
(para 3-6) for the appropriate troubleshooting procedure. Refer to
figure FO-1 for the chassis schematic diagram.

d. Upon completion of the corrective action, and before returning
the RT to service, repeat the operational check to verify repair. If
the problem persists, contact next-higher maintenance level for
repair.

e. Defects and corrective measures for items listed below are not
in the troubleshooting procedures. Defects and failures of these
items should be corrected when noted.

® Replacing mounting hardware (i.e. screws, latches, gaskets
etc.)

® Replacing damaged case assembly; refer to RT disassembly
procedures (para 3-21).

e Replacing worn or damaged carrying strap assembly (para
3-28).
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3-4.

GENERAL (Cont.)
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TEST SET, MANPACK RADIO, TS-4255/GRC-215
(Commonly referred to as Test Fixture)
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3-5. OPERATIONAL CHECK

a. Built-in-Test (BIT)

INITIAL SETUP

Test Equipment Equipment Condition
Power Supply PP-8202/G Power off.
Manpack Radio Test Set TS-4255/GRC-215 UUT connected as shown in the
Attenuator 30 dB Bird 8323 test setup diagranm.
Cable RF, RG-58 w/BNC to BNC
connectors (2 each) Tools

Work Station, Static
Adapter, N to BNC, UG-201/A

CAUTION

This equipment contains components that are sensitive
to damage by electrostatic discharge (ESD). Improper
handling will result in component and assembly failure.
Use extreme care when handling. Refer to DOD-HDBK-263
for proper handling procedures.

The 30 dB attenuator must be connected to the RT at
all times when performing tests or damage will occur

to the RT.
POWER
SUPPLY
PP-8202/G
— +
BLACK RED
Wi
BLACK RED
TR
TEST SET RT-1S1(FRe218
TS—4255/GRC-%h% W67 A3023795
DIP 50a
BNC_TO BNC NG 10 N
RE CABLE
RGo58 | ADAPTER
UG-201/A
30 DB
ATTENUATOR
BIRD 8323

STEP 1. Turn on the power supply and adjust the DC output voltage
for +24 Vdc.

STEP 2. Refer to the initial setup table for the test fixture
(figure FO-2) and set switches to perform the off-line
BIT.
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3-5. OPERATIONAL CHECK (Cont.)

STEP 3. On RT, set power ON-OFF switch to ON. The display

XN
shows:[ X ]for approximately one-half second.
LPR uss

The RT begins its off-line BIT routine and shows the
following:

[’ N X "sa ’ (for approximately 2 seconds)
u

DA DR ,
DX L XEX JCanl (for approximately 3 seconds)
LPR MPR HPR s USB FAIL |

L D)
g (for approximately 40 seconds)
LPR USB J

If BIT passes, the display shows the frequency setting now
in memory.

OO0
Example: D XXX
sB

LPR U

If BIT fails, the display will show:

STEP 4. If BIT fails or if the display will not light, allow the
equipment to remain powered-up and proceed directly to
FAILS BIT OR THE DISPLAY WILL NOT LIGHT troubleshooting
procedures (para 3-8).
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3-5. OPERATIONAL CHECK (Cont.)

b. Power Output Test

INITIAL SETUP

Test Equipment Equipment Condition

Power Supply PP-8202/G Power off.

Manpack Radio Test Set TS-4255/GRC-215 ECCM Module removed from the
Audio Oscillator SG-1133/U RT (para 2-14).

Distortion Analyzer TS-4084/G UUT connected as shown
Attenuator 30 dB Bird 8323 in the test setup diagram.

Power Meter AN/USM-491

Multimeter, Digital AN/USM-486 (DMM)

Cable RF, RG-58 w/BNC to BNC
connectors (2 each)

Adapter, N to BNC, UG-201/A

3 CAUTION

The 30 dB attenuator must be connected to the R/E at
all times when performing tests or damage will occur
to the R/E.

NOTE
If test fixture BITE indicator lights during test, clear

BITE indicator by cycling R/E power OFF/ON. If BITE
repeatedly lights, connect ECCM Module to detect fault.

POWER
SUPPLY

PP-8202/G
- +
BLACK RED
Wi
BLACK RED
TIrt o es ), RECEIVER/
TEST SET EXCITER
- -21
T75-4256/GRC %J?z werr] . asaos
TX AUDIO DIP 500
DUAL RG-58
BANANA + BNC TO N
PLUG ADAPTER
«  (PAMONA 1269) UG-201/A
AUDIO 30 0B
OSCILLATOR ATTENUATOR
SG-1133/U BIRD 8323
DISTORTION SENSOR
ANALYZER |—= CONNECT WHEN INSTRUCTED (PART OF POWER METER)
T7S-4084/G IN PROCEDURE SER
Uom- 491
OMM AN/USM-4
CONNECT WHEN INSTRUCTED
AN/USM-486 IN PROCEDURE

«INDICATES BNC TO BNC RF CABLE CONNECTIGONS \
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3-5. OPERATIONAL CHECK (Cont.)

b. Power Output Test (Cont.)

(1)

STEP

STEP

STEP

STEP

STEP

STEP

STEP

50 Ohm Mode (Cont.)

1.

2.

a.
b.
c.
d.

e.
f.

7.

Turn DC power supply on. Adjust output voltage for
+24 Vdc.

Set test equipment power on-off switches to on and allow
5 minutes for warmup.

Refer to figure FO-2 and set switches on test fixture for
50 Ohm power output test.

Set audio oscillator output frequency to 1 KHz. Connect
distortion analyzer to output of audio oscillator. Use
RMS voltmeter on distortion analyzer to set output level
of audio oscillator to .388 VRMS. Disconnect audio
oscillator from distortion analyzer and connect to AUDIO
TX connectors on test set.

Set R/E power ON-OFF switch to ON. Test fixture ON/OFF
CONTROL indicator lights.

Oon R/E test fixture:

Set frequency select switches for 2.1000 MHz.

Set PTT switch to TX. PTT 100W indicator lights.

Record power output reading of power meter.

Verify proper HARM FILTERS and ATU SELECT indicators
light (see harmonics filter select and ATU select tables
below). Power meter shall indicate 15.8 to 39.6 mw.
Set PTT switch to RX. PTT 100W indicator no longer 1lit.
Repeat steps 6a through e for the following frequencies:

2.5000 MHz 4.0000 MHz 8.0000 MHz 10.5000 MHz
14.0000 MHz 18.0000 MHz 22.5000 MHz 27.0000 MHZz
29.9000 MHz

If check fails, refer to (para 3-9) no or low power out
troubleshooting flow chart.

ATU SELECT TABLE HARMONICS FILTER SELECT TABLE

FREQUENCY RANGE (MHZ) A

HARM FILTER

ATU
FREQUENCY RANGE (MHZ) I 2 3 4 5 6

~N W
&~ oo

TO 2.4999
TO 3.4999
TO 4.9999
T0 7.4999
70 13.9999
TO 29,9999

70 2.9999 o |
T0 4.9999 I 0
7.9999 o
T0 11.9999 [
T0 18.9999 1
TO 29.9999 U

—_— [}
[efeNe) o |y
m
O——-000 06
-
WO AWN
—
o

|
|
0
|
|
|

[
I
|
o 1 1
I 0 |
I 1 0

o—-0~0-—

NDICATOR ON

INDICATOR ON 0 =
| = INDICATOR OFF

INDICATOR OFF

HH
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3-5. OPERATIONAL CHECK (Cont.)
b. Power Output Test (Cont.)
(2) Normal Mode

STEP 1. Turn on DC power supply. Adjust output voltage for
+24 Vdc.

STEP 2. Set test equipment power on-off switches to on and allow
5 minutes for warmup.

STEP 3. Refer to figure FO-2 and set switches on test fixture for
normal mode power output test.

STEP 4. Set audio oscillator output frequency to 1 kHz. Connect
distortion analyzer to output of audio oscillator. Use
RMS voltmeter on distortion analyzer to set output level
of audio oscillator to 0.388 VRMS. Disconnect audio
oscillator from distortion analyzer and connect to AUDIO
TX connectors on test set.

STEP 5. Set R/E power ON-OFF switch to ON. Test fixture ON/OFF
CONTROL indicator 1lights.

STEP 6. On R/E test fixture:

a. Set frequency select switches for 2.1000 MHz.

b. Press and release TUNE START switch. R/E homes and
TUNE indicator lights.

c. Set PTT switch to TX. PTT 100W and FINE-TUNE START
indicators light. R/E tunes. TUNE and FINE-TUNE
indicators are no longer 1lit.

d. Record power output reading of power meter. Power
meter shall read 7.5 to 12.5 mw.

e. Verify proper HARM FILTERS and ATU SELECT indicators
light (see harmonics filter select and ATU select
tables in para 3-5.b.(1).).

f. Set PTT switch to RX. PTT 100W indicator no longer
lit.

g. Repeat steps 6a through f for the following
frequencies:

2.5000 MHz 4.0000 MHz 8.0000 MHz 10.5000 MHz
14.0000 MHz 18.0000 MHz 22.5000 MHz 27.0000 MHz
29.9000 MHz

STEP 7. If check fails, refer to no or low power out (normal
mode) troubleshooting flow chart (para. 3-9b).

(3) Vehicular Mode.

STEP 1. Turn on DC power supply. Adjust output voltage for +24
Vdc.
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3-5. OPERATIONAL CHECK (Cont.)
b. Power Output Test (Cont.)

STEP 2. Set test equipment power on-off switches to on and allow
5 minutes for warmup.

STEP 3. Refer to figure FO-2 and set switches on test fixture for
vehicular power output test.

STEP 4. Set audio oscillator output frequency to 1 KHz. Connect
distortion analyzer to output of audio oscillator. Use
RMS voltmeter on distortion analyzer to set output level
of audio oscillator to .388 VRMS. Disconnect audio
oscillator from distortion analyzer and connect to AUDIO
TX connectors on test set.

STEP 5. Set R/E pbwer ON-OFF switch to ON. Test fixture ON/OFF
CONTROL indicator lights.

STEP 6. On test fixture:

a. Set frequency select switches for 2.1000 MHz.

b. Press and release TUNE START switch. R/E homes and TUNE
indicator lights.

c. Set PTT switch to TX. PTT 100W and FINE-TUNE START
indicators light. R/E tunes. TUNE and FINE-TUNE
indicators are no longer 1lit.

d. Set PA.ATU INT.CK switch to PA.ATU INT.CK. ATTEN SELECT
indicator lights.

e. Record power output reading of power meter. Power meter
shall read 9.2 to 40.8 mw.

f. Verify proper HARM FILTERS/ATU SELECT indicators light
(see harmonics filter select/ATU select tables below).

g. Set PA.ATU INT.CK switch to NORM and PTT switch to RX.
ATTEN SELECT and PTT 100W indicators no longer lit.

h. Repeat steps 6a through g for the following frequencies:

2.5000 MHz, 4.0000 MHz, 8.0000 MHz, 10.5000 MHZ, 14.0000
MHZ, 18.0000 MHZ, 22.5000 MHz, 27.0000 MHz, 29.9000 MHz.

STEP 7. If check fails, refer to (para 3-9c) no or low power out
(vehicular mode) troubleshooting flow chart.

ATU SELECT TABLE HARMONICS FILTER SELECT TABLE
ATU SELECT HARM FILTER
FREQUENCY RANGE (MHZ) A B C FREQUENCY RANGE (MHZ) I 2 3 4 5 6
2 TO 2.4999 I 0 O 2 T0 2.9999 o °r 1 11
2.5 TO 3.4999 o [ 0 3 TO 4.9999 o 1 1t 1 |
3.5 TO 4.9999 I 1 0 5 TO 7.9999 L0 b
5 TO 7.4999 o 0 | 8 TO 11.9999 [
7.5 TO 13.9999 I 0 | 12 TO 18.9999 I N N N e I
14 TO 29.9999 0 0 o 19 TO 29.9999 L N N N R
0 NDICATOR ON

INDICATOR ON 0
INDICATOR OFF |

Hi

NDICATOR OFF
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3-5. OPERATIONAL CHECK (Cont.)

c. CW Keying Test

INITIAL SETUP

Test Equipment Equipment Condition

Power Supply PP-8202/G Power off.

Manpack Radio Test Set TS-4255/GRC-215 ECCM Module removed from the
Frequency Counter AN/USM-459 RT (para 2-14).

Attenuator 30 dB Bird 8323 UUT connected as shown in the
Cable RF, RG-58 w/BNC to BNC test setup diagram.

connectors (2 each)

Adapter, N to BNC, UG-201/A (2 each)

$ CAUTION

The 30 dB attenuator must be connected to the R/E at
all times when performing tests or damage will occur

to the R/E.
POWER
SUPPLY
PP-8202/G
BLACK RED
Wi
BLACKJ:——TLSED
ETIE N W68 , RECEIVER/
TEST SET . EX86¥ER
TS—4255/GRC-2J‘|52 W67 rr 5 A3023805
DIP 50n

BNC TO N
ADAPTER
UG-201/A

30 DB
ATTENUATOR
BIRD 8323

N TO BNC ADAPTER
UG-201/A

FREQUENCY
COUNTER
AN/USM-459

* INDICATES BNC TO BNC
RF CABLE CONNECTION
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3-5. OPERATIONAL CHECK (Cont.)

c. CW Keying Test (Cont.)

STEP 1.

STEP 2.

STEP 3.

STEP 4.

STEP 5.

a.
b.
c.
d.

e.
f‘

STEP 6.

Turn on DC power supply. Adjust output voltage for +24
Vdc.

Set test equipment power on-off switches to on and allow
5 minutes for warmup.

Refer to figure FO-2 and set switches on test fixture for
CW keying test.

Set R/E power ON-OFF switch to ON. Test fixture ON/OFF
CONTROL indicator lights.

Oon R/E test fixture:

Set frequency select switches for 14.0000 MHz.

Press and release TUNE START switch.

Set PTT switch to TX.

Record reading of frequency counter. Counter shall
indicate 14.000975 to 14.001025 MHz.

Set PTT switch to RX.

Set USB-LSB switch to LSB and repeat steps 5a through e.
Frequency counter shall indicate 13.998975 to 13.9999025
MHz.

If check fails, refer to faulty CW keying (para 3-10)
troubleshooting flow chart.

w
!

11




™ 11-5895-1318-24 e EE150-LS-MMI-010/W110-RT1511 e TO 31R2-2GRC215-42

3-5.

d.

OPERATIONAL CHECK (Cont.)

Carrier Suppression Test

Test Equipment

INITIAL SETUP

Power Supply PP-8202
Manpack Radio Test Set TS-4255/GRC-215 ECCM Module removed from the
Attenuator 30 dB Bird 8323

Spectrum Analyzer IP-1216(P)/G

Plug-in, IF PL-1388/U

Plug-in, RF PL-1399/U
Cable RF, RG-58 w/BNC to BNC
connectors (2 each)

Equipment Condition

Power off.

RT (para 2-14).
UUT connected as shown in the
test setup diagranm.

Adapter, N to BNC, UG-201/A (2 each)

w
|

12

POWER
SUPPLY
PP-8202/G

BLACK T T RED
Wi
BLACK — 1 RED

§ CAUTION }

The 30 dB attenuator must be connected to the R/E at
all times when performing tests or damage will occur
to the R/E.

- Jl
TEST SET* JiI

950579-801

TS-4255/GRC-215
Jl2 W67

W68 ,, RECEIVER/
EXCITER

uuT
A3023805

J2 OIP 50n

RG-58

BNC TO N
ADAPTER
UG-201/A

30 DB
ATTENUATOR
BIRD 8323

N TO BNC ADAPTER
UG-201/A
-

SPECTRUM ANALYZER
IP-1216(P)/G

IF PLUG-IN |RF PLUG-IN
PL-1388/U |PL-1399/U

« INDICATES BNC TQ BNC
RF CABLE CONNECTION
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3-5. OPERATIONAL CHECK (Cont.)

d. Carrier Suppression Test (Cont.)

STEP 1.

STEP 2.

STEP 3.

STEP 4.

STEP 5.

STEP 6.

a.
b.
c.
d.

Turn on DC power supply and adjust output voltage for +24
vdc.

Set test equipment power on-off switches to on and allow
5 minutes for warmup.

Refer to figure FO-2 and set switches on test fixture for
carrier suppression test.

Preset spectrum analyzer controls as follows:
e Display Section:

LINE - ON

NON-STORAGE - Depressed

PERSISTENCE - Midrange

INTENSITY and FOCUS - Adjust for clear trace

® RF Section:

RANGE MHz - 0-11

FREQUENCY -~ 4 MHz, FINE TUNE OFF
BANDWIDTH - 100 KHz

SCAN WIDTH - 10 MHz PER DIVISION
INPUT ATTENUATION - O

® -IF Section:

VIDEO FILTER - OFF
SCAN MODE - INT
SCAN TRIGGER - AUTO
SCAN TIME - 5 MSEC
1LOG REF LEVEL - O dBm
10 dB log
LINEAR SENSITIVITY - Adjust for 0 dB level

Set R/E power ON-OFF switch to ON. Test fixture ON/OFF
CONTROL indicator lights.

Oon test fixture:

Set frequency select switches for 4.0000 MHz.
Press and release TUNE START switch.

Set PTT switch to TX. b

CW switch to down.
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3-5.

w
1

d.

14

OPERATIONAL CHECK (Cont.)

Carrier Suppression Test (Cont.)

STEP 7.

STEP

STEP

STEP

STEP

STEP

STEP

STEP

a.
b.

8.

9.

10.

11.

12.

13.

14.

On spectrum analyzer:

Adjust FREQUENCY control to center trace (4 MHz).
Change BANDWIDTH and SCAN WIDTH to progressively
narrower settings, each time centering trace (when 10
or 3 KHz bandwidth is reached, it will be necessary to
turn FINE TUNE switch on and use red FREQ CONTROL
knob). When trace begins to flatten, slow down trace
time. Eventual settings desired: BANDWIDTH - .1 KHz,
SCAN WIDTH ~ 1 KHz, SCAN TIME - 1 second. Change display
to writing speed standard if necessary. Adjust
PERSISTENCE and INTENSITY controls to obtain suitable
trace.

On test fixture, set CW switch to up. A 1 KHz shift
in trace will occur. Upper sideband will appear 1 KHz
right of center, suppressed carrier will stay at
center, and suppressed lower sideband will appear 1
KHz left of center.

-4 <3 -2 -1 0 +1 +2 +3 +4

TYPICAL LSB

-

Verify carrier level is at least 40 dB below level of
upper sideband.

On test fixture, set PTT switch to RX; USB/LSB down;
set PTT switch to TX.

Observe spectrum analyzer. Lower sideband will appear
1 KHz left of center, suppressed carrier will stay at
center, and suppressed upper sideband will appear 1 KHz
right of center.

Verify carrier level is at least 40 dB below level of
lower sideband.

Set PTT switch to RX.

If check fails, refer to faulty carrier suppression
(para 3-11) troubleshooting flow chart.
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3-5. OPERATIONAL CHECK (Cont.)

e. Sideband Suppression Test

INITIAL SETUP

Test Equipment Equipment Condition

Power Supply PP-8202/G Power off.

Manpack Radio Test Set TS-4255/GRC-215 ECCM Module removed from the
Attenuator 30 4B Bird 8323 RT (para 2-14).

Spectrum Analyzer IP-1216(P)/G UUT connected as shown in the
Plug-in, IF PL-1388/U test setup diagram.

Plug-in, RF PL-1399/U
Cable RF, RG-58 w/BNC to BNC
connectors (2 each)

Adapter, N to BNC, UG-201/A (2 each)

P

CAUTION ¢

The 30 dB attenuator must be connected to the R/E at

all times when performing tests or damage will occur
to the R/E.

POWER
SUPPLY
PP-8202/G

BLACK T RED

Wi
BLACK Jr~—TLRED

- Jl o+ w68
TEST SET JI| Ji RE&E%¥EQ/
950579-801 uuT
TS-4255/GRC-215 ki we7 | . A3023805
DIP 50n
RG-58
BNC TQ N
ADAPTER
UG-201/A
30 0B
ATTENUATOR
BIRD 8323

N TO BNC ADAPTER
UG-201/A
&

SPECTRUM ANALYZER
IP-1216(P}/G

IF PLUG-IN|RF PLUG-IN
PL-1388/U |PL-1399/U

= INDICATES BNC TO BNC
RF CABLE CONNECTION

15
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3-5. OPERATIONAL CHECK (Cont.)
e. Sideband Suppression Test (Cont.)

STEP 1. Turn on DC power supply. Adjust output voltage for +24
vdc.

STEP 2. Set test equipment power on-off switches to on and allow
5 minutes for warmup.

STEP 3. Refer to figure FO-2 and set switches on test fixture for
sideband suppression test.

STEP 4. Preset spectrum analyzer controls as follows:
e Display Section:

LINE - ON

NON-STORAGE - Depressed

PERSISTENCE - Midrange

INTENSITY and FOCUS - Adjust for clear trace

® RF Section:

RANGE MHz - 0-11

FREQUENCY - 4 MHz, FINE TUNE OFF
BANDWIDTH - 100 KHz

SCAN WIDTH -~ 10 MHz PER DIVISION
INPUT ATTENUATION =~ O

e IF Section:

VIDEO FILTER - OFF
SCAN MODE - INT
SCAN TRIGGER = AUTO
SCAN TIME -~ 5 MSEC
LOG REF LEVEL - O dBm
10 dB log
LINEAR SENSITIVITY - Adjust for 0 dB level

STEP 5. Set R/E power ON-OFF switch to ON. Test fixture ON/OFF
CONTROL indicator lights.

STEP 6. On test fixture:
a. Set frequency select switches for 4.0000 MHz.

b. Press and release TUNE START switch.
c. Set PTT switch to TX.

w
J

16
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3-5. OPERATIONAL CHECK (Cont.)

e. Sideband Suppression Test (Cont.)

STEP 7.

STEP 8.

STEP

STEP

STEP

STEP

STEP

STEP

9.

10.

11.

12.

13.

14.

On spectrum analyzer:

a. Adjust FREQUENCY control to center trace (4 MHz).

b. Change BANDWIDTH and SCAN WIDTH to progressively
narrower settings, each time centering trace (when 10
or 3 KHz bandwidth is reached, it will be necessary
to turn FINE TUNE switch on and use red FREQ CONTROL
knob). When trace begins to flatten, slow down trace
time. Eventual settings desired: BANDWIDTH - 1 KHz,
SCAN WIDTH - .1 KHz, SCAN TIME - .1 second. When
scan time drops below 20 msec, change display to
writing speed standard. Adjust PERSISTENCE and
INTENSITY controls to obtain suitable trace.

On test fixture, set CW switch to CW. A 1 KHz shift in
trace will occur. Upper sideband will appear 1 kHz
right of center, suppressed carrier will stay at
center, and suppressed lower sideband will appear 1 kHz
left of center.

-4 -3 -2 -1 0 +| +2 +3+4

10
20

40

70
80

TYPICAL LSB

Verify lower sideband level is at least 40 dB below level
of upper sideband.

On test fixture, set PTT switch to RX; USB/LSB to LSB;
set PTT switch to TX.

Observe spectrum analyzer. Lower sideband will appear 1
KHz left of center, suppressed carrier will stay at
center, and suppressed upper sideband will appear 1 KHz
right of center.

Verify upper sideband level is at least 40 dB below
level of lower sideband.

Set PTT switch to RX.

If check fails, refer to (para 3-12) faulty sideband
suppression troubleshooting flow chart.
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3-5. OPERATIONAL CHECK (Cont.)

f. Harmonic Suppression Test

INITIAL SETUP

Test Equipment Equipment Condition

Power Supply PP-8202/G Power off.

Manpack Radio Test Set TS-4255/GRC-215 ECCM Module removed from the
Attenuator 30 dB Bird 8323 RT (para 2-14).

Attenuator 30 dB Bird 8322 UUT connected as shown in the
Spectrum Analyzer IP-1216(P)/G test setup diagranm.

Plug-in, IF PL-1388/U

Plug-in, RF PL-1399/U

Cable RF, RG-58 w/BNC to BNC

Tracking Generator SG-1122/U
connectors (2 each)

Adapter, N to BNC, UG-201/A (2 each)

CAUTION
The 30 dB attenuator must be connected to the R/E at
all times when performing tests or damage will occur
to the R/E.

POWER
SUPPLY
PP-8202/G
BLACK ” RED
|
BLACK RED
- Jr o+ W68 RECEIVER/
test set ! J!EXCITER
_ B UuT RG-58
Jio Tvez « N TD BNC
DIP 50n ADAPTER
UG-201/A
30 0B
ATTENUATOR
TRACKING BIRD 8323
GENERATOR N TO BNC ADAPTER
SG-1122/U UG-201/A
-
SPECTRUM ANALYZER . AT{%Ljﬁﬁog — RG-58
IP-1216(P)/G BIRD 8322
IF PLUG-IN|RF PLUG-IN \\
PL-1388/U |PL-1399/U RG-58

= INDICATES BNC TO BNC
RF CABLE CONNECTION
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3-5. OPERATIONAL CHECK (Cont.)

f. Harmonic Suppression Test (Cont.)

STEP 1.

STEP 2.

STEP 3.

STEP 4.

STEP 5.

Turn on DC power supply. Adjust output voltage for +24
Vdc.

Set test equipment power on-off switches to on and allow
5 minutes for warmup.

Refer to figure FO-2 and set switches on test fixture for
harmonic suppression test.

Preset tracking generator and spectrum analyzer controls
as follows:

Tracking Generator:

FUNCTION - TRACK ANALYZER
MARKER POS - Pull knob
MODE - MARKER

RF OUTPUT LEVEL - O

Spectrum Analyzer:
® RF Section:

0 - 110 Width

BANDWIDTH - 300 KHz

SCAN WIDTH - 10 MHz PER DIVISION
INPUT ATTENUATION - 10 dB

® IF Section:

SCAN TIME - 20 MSEC

LOG REF LEVEL -10 dB log and then adjust level for
top of marker trace to be at 0 dB
reference level.

VIDEO FILTER - 10 KHz

SCAN MODE - INT

TRIGGER - AUTO

e Display Section:

WRITING SPEED - FAST

TIME - Midrange

PERSISTENCE - Midrange

INTENSITY and FOCUS - Adjust for suitable trace.

Set R/E power ON-OFF switch to ON. Test fixture ON/OFF
CONTRO1l indicator lights.
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3-5. OPERATIONAL CHECK (Cont.)
f. Harmonic Suppression Test (Cont.)
STEP 6. On test fixture:

a. Set frequency select switches for 4.0000 MHz.
b. Press and release TUNE START switch.
c. Set PTT switch to TX.

STEP 7. On spectrum analyzer:

a. Adjust 4.0000 MHz trace to 0 dB level with IF section
LOG LEVEL controls.

b. Adjust PERSISTENCE, INTENSITY, and FOCUS controls for
suitable trace.

STEP 8. Verify that the 1st and 2nd harmonics are at least 60 dB
down from reference trace. Verify all visible spurious
harmonics are at least 70 dB down from reference level.

MARKER TRACE
0 DB //5

LyREFERENCE RF SIGNAL

ST HARMONIC
/ ND

~70 DB <2, HARMONIC
/[ /spurIqus &

|_SPURIOUS RF
1 1 114

[t

TYPICAL

STEP 9. On R/E test fixture, set PTT switch to RX.
STEP 10. Repeat steps 6 through 9 for the following frequencies:
8.0000 MHz
14.0000 MHz
29.9000 MHz

STEP 11. If check fails, refer to faulty harmonic suppression
(para 3-13) troubleshooting flow chart.

w
I
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3-5.

OPERATIONAL CHECK (Cont.)

g. Sidetone Test

INITIAL SETUP

Test Equipment

Power Supply PP-8202/G
Manpack Radio Test Set TS-4255/GRC-215
Audio Oscillator SG-1133/U
Distortion Analyzer TS-4084/G
Attenuator 30 dB Bird 8323

Adapter,
Pamona

Dual Banana plug,
1269 (3 each)

Equipment Condition

Power off.
ECCM Module removed from the
RT (para 2-14).

UUT connected as shown

in the test setup diagranm.

Cable RF, RG-58 w/BNC to BNC connectors (2 each)

Adapter,

N to BNC, UG-201/A

CAUTION

The 30 dB attenuator must be connected to the R/E at
all times when performing tests or damage will occur

to the R/E.
POWER
SUPPLY
PP-8202/G
BLACK WlRED
BLACK:THRED
_Jrt W68 | RECEIVER/
TEST SET EXCITER
TS-4255/GRC-215 uuTt
we7 A3023805
Jiz J2
TX AUDIO RX AUDIO DIP 50a
BNC TO N
DUAL ADAPTER
DUAL « BANANA UG-201/A
*  BANANA PLUG
PLUG (PAMONA 30 0B
(PAMONA 1269) ATTENUATOR
162 BIRD 8323
AUDIO DISTORTION
OSCILLATOR ANALYZER « INDICATES BNC TO BNC
SG- 1 133/U TS-4084/G RF CABLE CONNECTION

21
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OPERATIONAL CHECK (Cont.)

g. Sidetone Test (Cont.)

STEP

STEP

STEP

STEP

STEP

STEP

STEP

STEP

22

1.

2.

3.

4.

5.

a.
b.
c.
d.

Turn on DC power supply. Adjust output voltage for +24
vdc.

Set test equipment power on-off switches to on and allow
5 minutes for warmup.

Refer to figure FO-2 and set switches on R/E test fixture
for sidetone test.

Set audio oscillator output frequency to 1 KHz. Connect
distortion analyzer to output of audio oscillator. Use
RMS voltmeter on distortion analyzer to set output level
of audio oscillator to .388 VRMS.

Set distortion analyzer to read dBm.

Set R/E power ON-OFF switch to ON. Test fixture ON/OFF
CONTROL indicator lights.

On test fixture:

Set frequency select switches for 4.0000 MHz.
Press and release TUNE START switch.

Set PTT switch to TX.

Record reading of distortion analyzer (reading shall be
5.0 to 9.0 dBm).

Set PTT switch to RX.

If check fails, refer to faulty sidetone (para 3-14)
troubleshooting flow chart.
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3-5. OPERATIONAL CHECK (Cont.)

h. VSWR Protection Test

INITIAL SETUP

Test Equipment

Power Supply PP-8202/G

Manpack Radio Test Set TS-4255/GRC-215
Audio Oscillator SG-1133/U

Distortion Analyzer TS-4084/G
Attenuator 30 dB Bird 8323

Equipment Condition

Power off.

ECCM Module removed from the
RT (para 2-14).

UUT connected as shown
in the test setup diagram.

Adapter, Dual Banana plug, Pamona 1269 (2 each)
Cable RF, RG-58 w/BNC to BNC connectors (2 each)

Adapter, N to BNC, UG-201/A

Adapter, BNC tee, UG-274B/U
CAUTION §
The 30 dB attenuator must be connected to the R/E at
all times when performing tests (except when specific-
ally directed) or damage will occur to the R/E.
POWER
SUPPLY
PP-8202/G
BLACK RED
Wi
- BLACK —— RED
Y] Jii W68 leECEIVER/
TEST SET H EXCLTER
TS—4255/GRC-2I'::>JI2 W67 2 AZ023805
RX AUDIO JIo DIP 50n
h{c> R
G-58
Eéj\ DUAL L—. ——————————— .
r—=—=4 “BANANA BNC TO N
S ® p B
DUAL 20D (PAMONA 1269) v
BANANA ® OSCILLATOR N
(PAMONA 1269) SeoliSsA) BIRD 8323
NOTES:
DISTORTION
ANALYZER (:) INITIAL SETUP CONNECTION.
TS-4084/G

CONNECT ONLY WHEN
INSTRUCTED IN TEST
PROCEDURE .

+ INDICATES BNC TO BNC
RF CABLE CONNECTIONS
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3-5. OPERATIONAL CHECK (Cont.)
h. VSWR Protection Test (Cont.)

STEP 1. Turn on DC power supply. Adjust output voltage for +24
vdc.

STEP 2. Set test equipment power on-off switches to on and allow
5 minutes for warmup.

STEP 3. Refer to figure FO-2 and set switches on R/E test fixture
for VSWR protection test.

STEP 4. Set audio oscillator for 1 KHz and an output level of
0.388 VRMS. Use RMS voltmeter on distortion analyzer to
set level.

STEP 5. Set R/E power ON-OFF switch to ON. Test fixture ON/OFF
CONTROL indicator lights.

STEP 6. On test fixture:

a. Set frequency select switches for 4.0000 MHz.

b. Press and release TUNE START switch.

c. Set PTT switch to TX.

d. Verify that BITE indicator does not light and then set
PTT switch to RX.

STEP 7. Disconnect RF cable from the input connector of the 30 dB
attenuator (connection A of test setup) and connect RF
cable to J10 on test fixture (connection B of test
setup) .

STEP 8. On test fixture:
a. Set PTT switth to TX.
b. Verify that BITE indicator lights and then set PTT switch
to RX.

STEP 9. If check fails, refer to faulty VSWR protection (para
3-15) troubleshooting flow chart.
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i. RX Sensitivity Test

INITIAL SETUP

Test Equipment Adapter, N to BNC, UG-201/A
Power Supply PP-8202/G Equipment Condition
Manpack Radio Test Set TS-4255/GRC-215
Signal Generator SG-1170/U Power off.
Distortion Analyzer TS-4084/G ECCM module removed from the
Cable RF, RG-58 w/BNC to BNC RT (para. 2-14)

connectors (2 each) UUT connected as shown in
Adaoter, Dual Banana plug, the test setup diagram.

Pamona 1269 (2 each)

$ CAUTION

During receiver testing, caution must be exercised to
prevent transmitting, (setting PTT switch on test
fixture to TX) and thus damaging the signal generator.

POWER
SUPPLY
PP-8202/G
- +
BLACK w|RED
BLACK —— RED
I e8 i RECEIVER/
TEST SET EXCITER
- - uuT
TS-4255/GRC 2[?“2 W67 ,, A3023805
RX AUDIO DIP 500
11
RG-58
. ¥ BNC TO N
DUAL ADAPTER
% BANANA UG-201/A
PLUG
(PAMONA 1269) SIGNAL
GENERATOR
STSTORTION SG-1170/U
ANALYZER « INDICATES BNC TO BNC
TS-4084/G RF CABLE CONNECTION

(&)
I
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3-5. OPERATIONAL CHECK (Cont.)

i. RX Sensitivity Test (Cont.)

STEP

STEP

STEP

STEP

STEP

STEP

STEP

STEP

STEP

STEP

STEP

STEP

1.

2.

3.

10.

11.

12.

Turn on DC power supply. Adjust output voltage for +24
vdc.

Set test equipment power on-off switches to on and allow
5 minutes for warmup.

Refer to figure FO-2 and set switches on test fixture for
RX sensitivity test.

Set R/E power ON-OFF switch to ON. Test fixture ON/OFF
CONTROL indicator lights.

Set frequency select switches on test fixture for
2.1000 MHz.

Set signal generator for 2.101 MHz at -110 dBm output
level.

Set distortion analyzer to LEVEL function; dBm 600 Ohms,
AUTO RANGE. Observe reading.

Set distortion analyzer to SINAD function, dB. Observe
reading and record the difference in dB between readings
in step 7 and step 8. Difference should be 10 dB or
greater.

Repeat steps 5 through 8 for the following frequencies:

Test Fixture Signal Generator
14.1000 MHz 14.101000 MHz
29.9990 MHz ° 30.000000 MH2z

On test fixture, set CW switch to the CW position. Set
RF generator output to -120 dBm level.

Repeat steps 7 and 8 for the following frequencies:

Test Fixture Signal Generator
2.1000 MHz 2.101000 MHz
14.1000 MHz 14.101000 MHz
29.9990 MHz 30.000000 MH2z

If check fails, refer to faulty RX sensitivity (para
3-16) troubleshooting flow chart.
N
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3-5. OPERATIONAL CHECK (Cont.)

j. Audio Output and Distortion Tests

INITIAL SETUP

—

Test Equipment Adapter, N to BNC, UG-201/A
Power Supply PP-8202/G Equipment Condition
Manpack Radio Test Set TS-4255/GRC-215
Signal Generator SG-1170/U Power off.
Distortion Analyzer TS-4084/G ECCM module removed from the
Cable RF, RG-58 w/BNC to BNC RT (para. 2-14)

connectors (2 each) UUT connected as shown in
Adapter, TNC to BNC, Pamona the test setup diagram.

3844A, (2 each)

CAUTION }

A

During receiver testing, caution must be exercised to
prevent transmitting, (setting PTT switch on test
fixture to TX) and thus damaging the signal generator.

POWER
SUPPLY
PP-8202/G
— +
BLAé;ﬁL——:rRED
Wi
BLACK ,[:jRED
TJEY | e8! RECEIVER/
TEST SET EXSITEF?
- - uT
TS-4255/GRC 2(?“2 we7 | |, A3023805
RX AUDIO DIP 50n
| RG-58
. % BNC TO N
DUAL ADAPTER
% BANANA UG-201/A
PLUG
(PAMONA 1269) SIGNAL
| GENERATOR
DISTORTION SG-1170/U
ANALYZER * TNDICATES BNC TO BNC
TS-4084/G RF CABLE CONNECTION
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3-5. OPERATIONAL CHECK (Cont.)

j. Audio Output and Distortion Tests (Cont.)

STEP

STEP

STEP

STEP

STEP

STEP

STEP

STEP

1.

2.

3.

8.

Turn on DC power supply. Adjust output voltage for +24
vdc.

Set test equipment power on-off switches to on and allow
5 minutes for warmup.

Refer to figure FO-2 and set switches on test fixture for
audio output and distortion tests.

Set R/E power ON-OFF switch to ON. Test fixture ON/OFF
CONTROL indicator will light.

On test fixture:
Set frequency select switches for 4.0000 MHz.
Press TUNE START switch.

Set signal generator for 4.001 MHz with an output level
of 1.0 mVRMS.

Set distortion analyzer to read dBm and observe reading
on meter. Reading should be 5 to 9 dBm.

If check fails, refer to faulty audio output (para 3-17)
troubleshooting flow chart.
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3-5. OPERATIONAL CHECK (Cont.)

k. Vehicular Simulation Test

INITIAL SETUP

Test Equipment Equipment Condition

Power Supply PP-8202/G Power off.

Manpack Radio Test Set TS-4255/GRC-215 ECCM Module removed from the

Power Meter AN/USM-491 RT (para 2-14).

Attenuator 30 dB Bird 8323 UUT connected as shown in the

Cable RF, RG-58 w/BNC to BNC test setup diagram.
connectors

Adapter, N to BNC, UG-201/A

i CAUTION

The 30 dB attenuator must be connected to the R/E at

all times when performing tests or damage will occur
to the R/E.

POWER
SUPPLY
PP-8202/G
BLACK RED
BLACK RED
_I T g [T1e8{T] 1 RECEIVER/
TEST SET EXCITER
TS-4255/GRC-215 Voo uoT
‘ A3023805
Ji2 2 p1p 500
BNC _TQ BNC -
RF CABLE N\J—_RC-58
BNC TO N
ADAPTER
UG-201/A
30 DB
ATTENUATOR
BIRD 8323
Sj“\\SENsop
(PART OF POWER METER)
POWER
METER
AN/USM-49 |

STEP 1. Turn on DC power supply. Adjust output voltage for +24
Vdc.

STEP 2. Set test equipment power on-off switches to on and allow
5 minutes for warmup.
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3-5. OPERATIONAL CHECK (Cont.)
k. Vehicular Simulation Test (Cont.)

STEP 3. Refer to figure FO-2 and set switches on test fixture for
vehicular simulation test.

STEP 4. Set R/E power ON-OFF switch to ON. The ON/OFF CONTROL
indicator on test fixture will 1light.

NOTE

If steps 5b through 5S5e are not completed within Qpproxi-
mately 15 seconds (tuning time limit) the BITE indicator
on test fixture will light. To correct this condition,
repeat the test starting with step 5b.

STEP 5. On test fixture:
a. Set frequency select switches for 2.1000 MHz.

b. Press and release TUNE START switch. The TUNE indicator
lights. ATTEN SELECT indicator is already 1lit.

c. Press and release HOMING END 100W switch and then set
PTT switch to TX momentarily and then back to RX.

d. Verify power meter reads 4.0 to 6.0 mW (while tuning) and
that the following indicators light.

e PTT 100W
® TUNE
e FINE TUNE START

e. Press TUNE-END 100W switch and verify that the indica-
tors listed in step 5d go off.

STEP 6. If checks in step 5 fail, refer to faulty vehicular
simulation (3-18) troubleshooting flow chart.

STEP 7. On test fixture, set switches as follows:

CW: CW position
1/1 - 1/4: 1/1 position (ATTEN SELECT indicator not 1lit)
PTT: TX

Observe reading on power meter. Reading shall be 8.0 to
12.0 mW. Set PTT to RX.

STEP 8. If check fails, refer to faulty vehicular simulation
(para 3-18) troubleshooting flow chart. If all checks
have passed, unit is operational.

w
!

30
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3-6. SYMPTOM INDEX

The symptom index lists possible failures that may be reported.
When more than one fault isolation test is listed for a reported
failure, perform each test until fault is isolated. 1In all cases the
fault isolation test that detected the fault is repeated to verify
repair.

NOTE

The RT must be put back together and tested after each
corrective action has been completed. If first
corrective action does not correct the problem, go to
next corrective action.

Symptom Paragraph
Fails BIT or the display will not light................ ..., 3-8

No or low power out

a. 50 OhM MOAE . ... \erviemime it ttmert et e e e eeeanns 3-9a

b. Normal MOGe . ... .'eeveniteeat e e 3-9b

C. Vehicular MOde............ooummuninnanea .. 3-9c
Faulty CW XKeying. . .. .. .. ... ... ... ... ... .. ... ... .. ... . ... 3-10
Faulty carrier suppression . ... ........... . .o .. 3-11
Faulty sideband suppression . ..............ommmnni.. 3-12
Faulty harmonic suppression .................cuuuiiunnnuen.. 3-13
Faulty sidetone . ... ... ... ... . .ttt 3-14
Faulty VSWR protection ...............uiiiniimerinnannn. 3-15
Faulty RX sensitivity -ccecvceen it 3-16
Faulty audio output ... ¢t it i e et e e e 3-17
Faulty vehicular simulation ... ........... .. . . 00 ... 3-18

3-31/(3-32 BLANK)
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3-7. FLOW CHARTS AND HOW TO USE THEM

The flow charts make troubleshooting easier and give maintenance
personnel a clear path to follow.

To use the flow chart, begin at START and follow the path indicated
by the arrow. Perform the task given in the symbol block and then
follow the arrow to the next block. At the decision symbol, be sure
to follow the correct path indicated by YES or NO.

SYMBOL MEANING

START AND FINISH SYMBOL INDICATES
STARTING AND FINISHING POINTS.

TASK SYMBOL INDICATES WHAT TO DO
AND WHERE TQ DO IT.

YES DECISION SYMBOL (YES OR NO)
INDICATES THAT A DECISION MUST BE MADE.
THE DIRECTION TO GO FROM THE DECISION SYMBOL
DEPENDS ON THE DECISION MADE.

NO

CONTINUATION SYMBOL INDICATES THAT THE PATH
CONTINUES TO OR COMES FROM ANOTHER FLOW CHART.
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3-8. FAILS BIT OR THE DISPLAY WILL NOT LIGHT

INITIAL SETUP

Test Equipment Adapter, UG-201A/U, N to BNC
Power Supply PP-8202/G Equipment Condition
Manpack Radio Test Set TS-4255/GRC-215
Attenuator 30 dB Bird 8323 Operational check performed
Cable RF,RG-58 w/BNC to BNC and power on (para 3-5).
connectors UUT connected as shown in

Adapter, TNC to BNC, Pamona 3844A the test setup diagram.

§ CAUTION

Avmmsa st

The 30 dB attenuator must be connected to the RT at
all times when performing tests or damage will occur
to the RT.

POWER
SUPPLY
PP-8202/G

+

BLACK RED
Wi

Ji
R/E
TEST FIXTURE uuT

950579-801 Jiz W67 Jo

DIP 50n

BNC TO BNC
RF CABLE ™= BNC TO N
ADAPTER

30 DB
ATTENUATOR
BIRD 8323

PRESS ENT KEY ON
ECCM MODULE.

REPLACE FRONT PANEL-PA
(PARA. 3-22).

REPLACE ECCM MODULE
(PARA. 2-14).

L

OBSERVE ECCM MODULE

FOR ERROR CODE.
PERFORM OPERATIONAL
R CHECK (PARA. 3-5) TO
VERIFY RT IS FUNCTIONAL.
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3-8. FAILS BIT OR THE DISPLAY WILL NOT LIGHT (Cont.)

REPLACE FRONT PANEL-PA
(PARA. 3-22).

REPLACE SYNTHESIZER »
(PARA. 3-23).

REPLACE RF TRANSLATOR

(PARA. 3-24).
PERFORM_OPERATIONAL
ToaRA ahoat0 T CHECK (PARA. 3-5) TO
~ - VERIFY RT IS FUNCTIONAL.

CHASSIS FAULTY. RECORD ERROR
CODE AND SEND TO NEXT HIGHER
MAINTENANCE LEVEL.

ERROR
CODE
32,57 OR

CHASSIS FAULTY. RECORD ERROR
CODE AND SEND TO NEXT HIGHER
7Q7

MAINTENANCE LEVEL.

REPLACE ECCM MODULE (PARA. 2-14}.
PERFORM OPERATIONAL CHECK {PARA.
3-5) TO VERIFY RT IS FUNCTIONAL.

OPER-

AT TONAL CHASSIS FAULTY. RECORD ERROR

CODE AND SEND TO NEXT HIGHER
MAINTENANCE LEVEL.

GETURN RT TO SERVICE)“
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3_90

a.

NO OR LOW POWER OUT

50 Ohm Mode

Test Equipment

INITIAL SETUP

Power Supply PP-8202/G
Manpack Radio Test Set TS-4255/GRC-215
Audio Oscillator SG-1133/U
Distortion Analyzer TS-4084/G
Attenuator 30 dB Bird 8323
Power Meter AN/USM-491

Multimeter,

Cable RF, RG-58 w/BNC to BNC
connectors (2 each)

Digital AN/USM-486 (DMM)

Adapter, TNC to BNC, Pamona

3844A,

(2 each)

Adapter, N to BNC, UG-201/A

Equipment Conditon

Power off.

ECCM module removed from the
RT (para 2-14).

UUT connected as shown in
the test setup diagram.

SV AW SRR

! CAUTION

‘“"“““““““

The 30 dB attenuator must be connected to the R/E at
all times when performing tests or damage will occur
to the R/E.

NOTE

If test fixture BITE indicator lights during test, clear

BITE indicator by cycling R/E power OFF/ON.

If BITE

repeatedly lights, connect ECCM Module to detect fault.

POWER
SUPPLY
PP-8202/G

+

BLACK RED
Wi
BLACK RED

TR
TEST SET

TX AUDIOC

Jii

TS-4255/GRC-215

Ji2

DUAL

BANANA
PLU
*  (PA

AUDIO
OSCILLATOR
SG-1133/U

DISTORTION
ANALYZER
1S-4084/G

DMM
AN/USM-486

w68

w67

G
MONA 1269)

— CONNECT WHEN INSTRUCTED
IN PROCEDURE

=~ CONNECT WHEN INSTRUCTED
IN PROCEDURE

J1 RECEIVER/
EXCITER

uuT
A3023805

J2 DIP 50a

30 DB
ATTENUATOR
BIRD 8323

POWER
METER

AN/USM-491

BNC TO N
ADAPTER
UG-201/A

SENSOR
(PART OF POWER METER)

«INDICATES BNC TO BNC RF CABLE CONNECTIONS
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3-9. NO OR LOW POWER OUT (Cont.)

a. 50 Ohm Mode (Cont.)

START

CHECK FOR LGOW OR NO

POWER GOUT (PARA. 3-5B(1)),

DOES
PROPER HARM
FILTER AND ATU

YES

POWER
METER

MEASURES vES

SELECT INDICATOR
LIGHT?

15.8 TO 39.6
MW ?

NO POWER QUTPUT TEST COMPLETE.
POWER OFF EQUIPMENT.

REPLACE SYNTHESIZER
(PARA. 3-23). REPEAT

BITE
POWER OUTPUT TEST YES
INDICATOR
TO VERIFY REPAIR. (DICATC
?

NO

I. SET DMM TO MEASURE +20 VDC.
2. CONNECT DMM TO R/E TEST
FIXTURE AS FOLLOWS:

DOES
PROPER
HARM FILTER AND
ATU SELECT
INDICATOR

LIGHT? R/E TEST
DMM : FIXTURE :

- GND
+ FWD PWR

3. SET R/E TEST FIXTURE

REINSTALL ECCM PTT SWITCH TO TX.

MODULE (PARA. 2-14}.

4, RECORD READING ON DMM
* AND THEN SET PTT SWITCH
PERFORM OPERATIONAL CHECK \ 10 RX,
(PARA. 3-5) TQ VERIFY RT
IS FUNCTIONAL .

y

CHASSIS FAULTY. CONTACT
NEXT-HIGHER MAINTENANCE.
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3-9. NO OR LOW POWER OUT (Cont.)

a. 50 Ohm Mode (Cont.)

REINSTALL ECCM MODULE
(PARA. 2-14). PERFORM BIT

{PARA. 3-5A) TO DETERMINE
ERROR CODE .

ERRCR
CODE
DISPLAYED
?

YES

PERFORM ACTION
SPECIFIED IN (PARA.
3-8). REPEAT POWER
QUTPUT TEST TO
NO VERIFY REPAIR.

DMM
MEASURES
+9.0 TO +11.0Q
vDC
?

REPLACE SERVO
NO AMPLIFIER (PARA.
={3-27) . REPEAT POWER
OUTPUT TEST TO
VERIFY REPAIR.

YES REPLACE ATU
REPLACE FRONT PANEL-PA SEQUENCER (PARA.
(PARA. 3-22). REPEAT OUTPUT TEST 3-26). REPEAT
POWER OUTPUT TEST TO STILL FAILS POWER QUTPUT TEST
VERIFY REPAIR.

TO VERIFY REPAIR.

REINSTALL ECCM
MODULE (PARA. 2-14),

)

PERFORM OPERATIONAL
CHECK (PARA. 3-5) 710
REPLACE RF TRANSLATOR VERIFY RT IS FUNCTIONAL .
(PARA. 3-24). REPEAT

POWER QUTPUT TEST
TO VERIFY REPAIR.

OUTPUT TEST
STILL FAILS

STILL FAILS

QUTPUT TESTNNO

STILL FAILS >
NO
YES
POWER Y
REPLACE AUDIO IF (PARA. DUTPUT TESTNUES
3-25). REPEAT POWER OUTPUT

o CHASSIS FAULTY. CONTACT
STILL FAILS

NEXT-HIGHER MAINTENANCE.
TEST TO VERIFY REPAIR. GHE

38
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3-9. NO OR LOW POWER OUT (Cont.)

b. Normal Mode

‘ START >

\

CHECK FOR NO OR
LOW POWER OUT
(PARA. 3-5B(2)).

DOES

PROPER HARM POWER
FILTER AND ATU METER MEASURES
SELECT INDICATOR 7.5 70 12.5

LIGHT MW?
?

REPLACE SYNTHESIZER YES
MODULE (PARA. 3-23).
REPEAT POWER OUTPUT <: POWER QUTPUT TEST <:>

TEST TO VERIFY REPAIR. COMPLETE. POWER OFF
EQUIPMENT.

DOES
PROPER HARM
FILTER AND ATU NO CHASSIS FAULTY. CONTACT
SELECT INDICATOR NEXT-HIGHER MAINTENANCE.
LIGHT
?

YES

REINSTALL ECCM
MODULE (PARA. 2-44).

PERFORM OPERATIONAL
CHECK (PARA. 3-5) TO
VERIFY RT IS FUNCTIONAL.
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3-9. NO OR LOW POWER OUT (Cont.)

b. Normal Mode/ (Cont.)

BITE

INDICATOR

LIGHTS
?

YES

REINSTALL ECCM MODULE
(PARA, 2-14). PERFORM

TEST TO DETERMINE ERROR

CODE (PARA. 3-5A).

BIT

|. SET DMM TO MEASURE 20 VDC.
CONNECT DMM TO R/E TEST
FIXTURE AS FOLLOWS:
R/E TEST
DMM ; FIXTURE :
- GND
+ FWD PWR
. SET R/E _TEST FIXTURE
PTT SWITCH TO TX.
. RECORD READING ON DMM
AND THEN SET PTT SWITCH
TO RX.

DMM
MEASURES
+9.0 TO
+11.0
voc ?

YES

REPLACE SERVO AMPLIFIER
(PARA. 3-27). MEASURE
FWD PWR VOLTAGE.

(®

40

ERROR
CODE
DISPLAYED
?

REPLACE RF
TRANSLATOR (PARA.
3-24) . REPEAT POWER
QUTPUT TEST TO

VERIFY REPAIR.

POWER
QUTPUT TEST NNO
STILL FAILS
?

YES

PERFORM ACTION
SPECIFIED IN (PARA.
3-8). REPEAT

POWER OUTPUT TEST
TO VERIFY REPAIR.

REINSTALL ECCM
MODULE (PARA. 2-14).

(«

PERFORM OPERATIONAL
CHECK (PARA. 3-5) 70
RIFY RT IS FUNCTIONAL.
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3-9. NO OR LOW POWER OUT (Cont.)

b. Normal Mode (Cont.)

REPLACE AUDIO IF (PARA.
3-25). REPEAT
POWER QUTPUT TEST
TO VERIFY REPAIR.

REPEAT POWER POWER
OUTPUT TEST QUTPUT TESTNO REINS Ak ECceM
TQ VERIFY REPAIR. STILL7FAILS (PARA. 2-14).
YES
REPLACE ATU REPLACE FRONT
SEQUENCER PANEL-PA (PARA.
(PARA. 3-26) . 3-22). REPEAT POWER
MEASURE FWD QUTPU1 TEST TO
PWR VOLTAGE. VERIFY REPAIR.

bMM
MEASURES POWER
. QUTPUT TEST N\NO
STILL FAILS
?
YES
PERFORM OPERATIONAL
CHECK (PARA. 3-5) TO
VERIFY RT IS FUNCTIONAL.
Y

CHASSIS FAULTY. CONTACT
NEXT-HIGHER MAINTENANCE.

(8]
1

41
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3-9. NO OR LOW POWER OUT (Cont.)

c. Vehicular Mode

‘ START >

\
CHECK FOR NO OR
LOW POWER OUT
(PARA. 3-5B(3)).

DOES
PROPER HARM
FILTER AND ATU
SELECT INDICATOR
LI?HT

REPLACE SYNTHESIZER
MODULE (PARA. 3-23).

REPEAT POWER QUTPUT
TEST TO VERIFY REPAIR.

DOES

POWER
METER
MEASURES 9.2
TO 0.8
MW ?

YES

¢

POWER OUTPUT TEST
COMPLETE. POWER OFF
EQUIPMENT.

)

PROPER HARM
FILTER AND ATU

SELECT INDICATOR

CHASSIS FAULTY. CONTACT
NEXT-HIGHER MAINTENANCE .

LIGHT

REINSTALL ECCM
MODULE (PARA. 2-14),

Y

PERFORM OPERATIONAL
CHECK (PARA. 3-5) TO
VERIFY RT IS FUNCTIONAL.
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3-9. NO OR LOW POWER OUT (Cont.)

c. Vehicular Mode (Cont.)

REPLACE RF TRANSLATOR

(PARA. 3-24). REPEAT

POWER QUTPUT TEST TO
VERIFY REPAIR.

REPLACE AUDIO IF
(PARA. 3-25). REPEAT
POWER OQUTPUT TEST
7O VERIFY REPAIR.

REPLACE FRONT PANEL-PA
(PARA. 3-22). REPEAT
POWER QUTPUT
TEST TO VERIFY REPAIR.

CHASSIS FAULTY. CONTACT
NEXT-HIGHER MAINTENANCE. Y
REINSTALL ECCM
MODULE (PARA. 2-14).

PERFORM OPERATIONAL
CHECK (PARA. 3-5) TO
VERIFY RT IS FUNCTIONAL.
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3-10. FAULTY CW KEYING

START

READ FREQUENCY
COUNTER
(PARA. 3-5C)

FREQUENCY
COUNTEERO MEEASURES YES_ / CW KEYING TEST COMPLETE.
14.000975 TO POWER OFF EQUIPMENT.

REPLACE SYNTHESIZER
(PARA. 3-23). REPEAT
CW KEYING TEST TO
VERIFY REPAIR.

Cw
KEYING
TEST STILL
FAILS?

REPLACE ATU SEQUENCER
(PARA. 3-26). REPEAT
CW KEYING TEST TO
VERIFY REPAIR.

NO

'

REINSTALL ECCM
MODULE et —
(PARA. 2-14).

K

PERFORM OPERATIONAL CHECK
(PARA. 3-5) TO VERIFY
RT IS FUNCTIONAL.

REPLACE AUDIO
IF (PARA. 3-25).
REPEAT CW KEYING
TEST TO VERIFY
REPAIR.

CHASSIS FAULTY. CONTACT
NEXT-HIGHER MAINTENANCE.
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3-11.

FAULTY CARRIER SUPPRESSION

START

CHECK CARRIER
SUPPRESSION LEVEL
{PARA., 3-5D).

REPLACE AUDIO IF
(PARA. 3-25). REPEAT
CARRIER SUPPRESSION

TEST 7O VERIFY REPAIR.

REPLACE SYNTHESIZER
(PARA. 3-23). REPEAT
CARRIER SUPPRESSION
TEST TO VERIFY REPAIR.

CARRIER
SUPPRESSIO

NNES

LEVEL
GOoD ?

CHASSIS FAULTY.
CONTACT NEXT-HIGHER
MAINTENANCE.

Y

REINSTALL ECCM
MODULE (PARA. 2-14).

!

(:PERFORM OPERATIONAL CHEC%:)

(PARA. 3-5) TO VERIFY RT
IS FUNCTIONAL .

45
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3-12. FAULTY SIDEBAND SUPPRESSION

START ’

CHECK SIDEBAND
SUPPRESSION
LEVEL (PARA. 3-5E).

SIDEBAND
SUPPRESSTION
LEVEL
GOOD

YES

REPLACE AUDIO IF
(PARA. 3-25). REPEAT
SIDEBAND SUPPRESSION
TEST TO VERIFY REPAIR.

SIDEBAND

SUPPRESSION JES

L
LEVEI_? GOOoD
NO
' REPLACE SYNTHESIZER
(PARA. 3-23). REPEAT
SIDEBAND SUPPRESSION
TEST TO VERIFY REPAIR.
SIDEBAND YES
SUPPRESSION
LEVEL GOOO
y
CHASSIS FAULTY. REINSTA M MO
CONTACT NEXT-HIGHER (EiRi. EE,E?? DULE
MAINTENANCE .

v

PERFORM OPERATIONAL CHECK
(PARA. 3-5) TO VERIFY

RT IS FUNCTIONAL .

46
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3-13. FAULTY HARMONIC SUPPRESSION

START

CHECK HARMONIC
SUPPRESSION LEVEL
(PARA. 3-5F).

HARMONIC
SUPPRESSION
LEVEL
GOOoD
?

YES

¥

REINSTALL ECCM
NO MODULE (PARA. 2-14).

REPLACE RF TRANSLATOR +
(PARA. 3-24). REPEAT ( PERFORM OPERATIONAL )

HARMONIC SUPPRESSION CHECK (PARA. 3-5) TO
TEST TO VERIFY REPAIR. VERIFY RT IS FUNCTIONAL .

HARMONIC
SUPPRESSION
TEST STILL
FAILS?

REPLACE AUDIO IF
(PARA. 3-25). REPEAT
HARMONIC SUPPRESSION
TEST TO VERIFY REPAIR.

YES

NGO

HARMONIC
SUPPRESSION
TEST STILL
FAILS?

REPLACE SYNTHESIZER
(PARA, 3-23). REPEAT
HARMONIC SUPPRESSION
TEST TO VERIFY REPAIR.

JES

NO

HARMONIC
SUPPRESSIGN

YES |CHASSIS FAULTY. CONTACT

NEXT-HIGHER MAINTENANCE .

REINSTALL ECCM
MODULE (PARA. 2-14).

[

C PERFORM OPERATIONAL CHECID

(PARA. 3-5) TO VERIFY
RT IS FUNCTIONAL.
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3-14. FAULTY SIDETONE

START

CHECK FOR SIDETONE
LEVELS (PARA. 3-5G).

DIS-~
TORTION
ANALYZER
MEASURES 5.0
T0 9.0
DBM

REPLACE AUDIO IF
(PARA. 3-25). PERFORM
SIDETONE TEST AGAIN TO
VERIFY REPAIR.

DIS-
TORTION
ANALYZER
MEASURES 5.0
TO 9.0
0BM
3

NG

CHASSIS FAULTY. CONTACT
NEXT-HIGHER MAINTENANCE.

SET DISTORTION ANALY-
ZER TO MEASURE PERCENT
DISTORTION (THD+N

AND AUDIOQ) .

v

2. RECORD PERCENT

|. SET R/E TEST FIXTURE
PTT SWITCH TO TX.

DISTORTION MEASURED
ON DISTORTION
ANALYZER AND THEN
SET PTT SWITCH

TO RX.

PERCENT
OISTORTION
LESS THAN

SIDETONE TEST COMPLETE.
POWER OfFF EQUIPMENT.

5%7

REPLACE AUDIO IF
(PARA. 3-25). REPEAT
SIDETONE TEST TO

VERIFY REPAIR.

AN

PERCENT
DISTORTION
LESS THAN

NO

CHASSIS FAULTY. CONTACT
NEXT-HIGHER MAINTENANCE.

S5%?

YES

REINSTALL ECCM MODULE
(PARA. 2-14).

C

PERFORM OPERATIONAL CHECK

(PARA. 3-5) TO VERIFY
RT IS FUNCTIONAL.

)
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START

CHECK FOR VSWR
PROTECTION (PARA. 3-5H).

PROTECTION

FAULTY VSWR PROTECTION

TEST FAILS

REPLACE ATU SEQUENCER
(PARA. 3-26). PERFORM
VSWR PROTECTION TEST
TO VERIFY REPAIR.

STEP 8
OF VSWR
PROTECTION
JEST FAIL

YES

REPLACE SERVO AMPLIFIER
{PARA. 3-27). REPEAT
VSWR PROTECTION TEST

TO VERIFY REPAIR.

PROTECTION
TEST STILL

REINSTALL ECCM MODULE

CHASSIS FAULTY. CONTACT

NEXT-HIGHER MAINTENANCE.

(PARA. 2-14) .

REPLACE ATU SEQUENCER
(PARA. 32-26). REPEAT

VSWR PROTECTION TEST
TO VERIFY REPAIR.

CHASSIS FAULTY. CONTACT
NEXT-HIGHER MAINTENANCE.

y

C.

PERFORM OPERATIONAL
CHECK (PARA. 3-5)
0 VERIFY RT IS FUNCTIONAL.

)

w
|

49
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3-16. FAULTY RX SENSITIVITY

START

CHECK FOR CORRECT
RX SENSITIVITY
LEVELS (PARA. 3-5I). >

COMP_ETE. POWER OFF

0 RX SENSITIVITY TEST :>
EQUIPMENT .

YES

REPLACE RF TRANSLATOR
(PARA. 3-24). REPEAT
RX SENSITIVITY TEST TO
VERIFY REPAIR.

RX REPLACE AUDIO IF
SENSITIVITYNYES | (PARA. 3-25). REPEAT
TEST STILL RX SENSITIVITY TEST TG

FAILS? VERIFY REPAIR.

NO

RX
SENSITIVITY N\/ES
TEST STILL
FAILS?

REPLACE SYNTHE-
SIZER (PARA. 3-23}.
REPEAT RX

SENSITIVITY TEST
TO VERIFY REPAIR.

RX
SENSITIVITY
TEST STILL
FA%LS

I REINSTALL ECCM
MODULE (PARA. 2-14).

PERFORM OPERATIONAL CHECK
(PARA. 3-5) TO VERIFY
RT IS FUNCTIONAL.

YES

CHASSIS FAULTY. CONTACT
NEXT-HIGHER MAINTENANCE.

w
I
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3-17.

START

CHECK AUDIO OUTPUT
LEVELS (PARA. 3-5J).

METER ON
DISTORTION
ANALYZER
MEASURES 5.0
TG 9.0 DBM

YES

REPLACE AUDIO IF
(PARA. 3-25).
PERFORM AUDIO QUTPUT
AND DISTORTION TESTS
AGAIN TO VERIFY
REPAIR.

METER ON
DISTORTION
ANALYZER
MEASURES 5.0
TO 9.0 DBM

YES

CHASSIS FAULTY. CONTACT
NEXT-HIGHER MAINTENANCE.

—s TO MEASURE PERCENT

FAULTY AUDIO QUTPUT

SET DISTORTION ANALYZER

DISTORTION AND OBSERVE
READING ON METER

PERCENT
DISTORTION
LESS THAN
5%?

REPLACE AUDIC IF (PARA.
3-25). REPEAT AUDIO
OUTPUT AND DISTORTION
TEST TO VERIFY REPAIR.

DISTORTION
TESTS
STILL? FAIL

NO

REINSTALL ECCM
MODULE (PARA. 2-14).

DISTORTION TESTS COMPLET

AUDIO OUTPUT AND )
E.
POWER OFF EQUIPMENT.

REPLACE SYNTHESIZER
(PARA., 3-23). REPEAT
AUDIO OUTPUT AND
DISTORTION TESTS
TO VERIFY REPAIR.

(PARA. 3-5) TO VERIFY

<:EERFORM OPERATIONAL CHEC
RT IS FUNCTIONAL .

DISTORTION
TESTS
STILL FAIL
?

CHASSIS FAULTY. CONTACT
NEXT-HIGHER MAINTENANCE.

D
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3-18. FAULTY VEHICULAR SIMULATION

CHECK POWER
OUT FOR PROPER
LEVEL (PARA. 3-5K).

YES REPLACE FRONT PANEL-PA
(PARA. 3-22). REPEAT
VEHICULAR SIMULATION
TEST TO VERIFY REPAIR.

IS
FAILURE IN
Cw MODE
?

NO

REPLACE ATU SEQUENCER
{PARA. 3-26). PERFORM
VEHICULAR SIMULATION
TEST (PARA. 3-BK) TO
VERIFY REPAIR.

REPLACE RF TRANSLATOR
YES|(PARA. 3-24). REPEAT
VEHICULAR SIMULATION
TEST TO VERIFY REPAIR.

VEHICULAR

SIMULATION

TEST FAIL
?

NO

REPLACE AUDIO IF
YES| (PARA. 3-25). REPEAT
VEHICULAR SIMULATION

VEHICULAR
SIMULATION

VEHICULAR

SIMULATION TEST
;EST FAIL TEST TO VERIFY REPAIR.
AIL

y

REINSTALL ECCM
MODULE (PARA. 2-14) [

Il

PERFORM OPERATIONAL CHECK
{(PARA. 3-5) TO VERIFY
RT IS FUNCTIONAL.

NQ EHICULAR
SIMULATION
TEST
FATL

2

YES

CHASSIS FAULTY. CONTACT
EXT-HIGHER MAINTENANCE.

52
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Section III. INTERMEDIATE GENERAL SUPPORT MAINTENANCE

3-19. GENERAL

This section contains maintenance procedures which are the respon-
sibility of intermediate general support maintenance as authorized by
the maintenance allocation chart (MAC). Upon completion of the cor-
rective action, and before returning the equipment to service, perform
the operational check (para 3-5) to verify repair.

3-20. INSPECTION OF INSTALLED ITEMS

Inspect all assemblies and parts mounted on the RT to determine if
the item is damaged or incomplete to the extent that it should be
replaced/repaired.
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3-21. DISASSEMBLY OF THE RE RADIO

INITIAL SETUP

Tools Equipment Condition

Tool Kit, TK-17 Power off.

Work Station, Static ECCM Module removed
(para 2-14).

Material/Parts

Sealing compound, P/N MIL-I-8660

3

CAUTION

This equipment contains components that are sensitive
to damage by electrostatic discharge (ESD). Improper
handling will result in component and assembly
failure. Use extreme care when handling. Refer to
DOD-HDBK-263 for proper handling procedures.

REMOVE CASE

STEP 1. Using a 4 mm socket head key, loosen 4 captive hex head

Gl

[

STEP 2.

3-54
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3-21. DISASSEMBLY OF THE RE RADIO (Cont.)

REPLACE CASE

STEP 1. Apply a thin film of sealing compound (item 4, appendix
C) around gasket (4) of front panel-PA OF

STEP 2. Inspect to ensure that gasket C) on rear of chassis and
that gasket (:) inside of case are not cracked, broken,
or loose. Replace gasket(s) if damaged (replacement
gaskets have self-adhesive material on mounting
surface).

A a7l
Vi i P 7 7 B iy A A A

STEP 3. Position chassis C) into case C).

STEP 4. Using a 4 mm socket head key, tighten 4 captive hex head
screws C), located on each end of R/E.

STEP 5. Replace ECCM Module (para 2-14).

STEP 6. Perform operational check (para 3-5) to verify RT is
functional. +
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3-22. REPLACEMENT OF FRONT PANEL-PA (AlA2Al)

INITIAL SETUP

Tools Equipment Condition

Tool Kit, TK-17 Power off.

Work Station, Static Case Assembly removed
(para 3-21).

Material /Parts

Front Panel-PA, Al1A2Al1, P/N A3026002

¢ CAUTION

\ad 2

This equipment contains components that are sensitive
to damage by electrostatic discharge (ESD). Improper
handling will result in component and assembly
failure. Use extreme care when handling. Refer to
DOD-HDBK-263 for proper handling procedures.

REMOVE FRONT PANEL-PA

STEP 1. Using a 3.5 mm socket head key, loosen and remove 2
hex head screws (1) on front panel-PA @ -

STEP 2. Using a 3.5 mm socket head key, loosen and remove 4
hex head screws (3); 2 located on each side of front
panel-PA,

STEP 3. Remove front panel-PA (2) from chassis (%) .
REPLACE FRONT PANEL-PA
STEP 1. Inspect to ensure that gasket <:> is not cracked,
broken, or loose. Replace gasket if damaged (replace-
ment gasket has self-adhesive material on mounting
surface).

STEP 2. Position front panel-PA (2) onto chassis @ .

STEP 3. Using a 3.5 mm socket head key, tighten 2 hex head
screws (1) .

STEP 4. Using a 3.5 mm socket head key, tighten 4 hex head
screws (3); 2 on each side of front panel-PA.

STEP 5. Replace case assembly (pafa 3-21) and replace ECCM
Module (para 2-14). -

STEP 6. Perform operational check (para 3-5) to verify RT is
functional.
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3-22. REPLACEMENT OF FRONT PANEL-PA (AlA2Al) (Cont.)
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3-23. REPLACEMENT OF SYNTHESIZER (A1A2A3)

INITIAL SETUP

Tools Equipment Condition
Tool Kit, TK-17 Power off.
Work Station, Static Case Assembly removed

(para 3-21).
Material/Parts

Synthesizer, A1A2A3, P/N A3026003

CAUTION

This equipment contains components that are sensitive
to damage by electrostatic discharge (ESD). Improper
handling will result in component and assembly
failure. Use extreme care when handling. Refer to
DOD-HDBK-263 for proper handling procedures.

REMOVE SYNTHESIZER

STEP 1. Place R/E on flat surface with bottom side up.

STEP 2. Loosen 4 captive slot-head screws (:) and remove
synthesizer (2) part way from chassis ®) -
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3-23. REPLACEMENT OF SYNTHESIZER (Al1A2A3) (Cont.)

STEP 3. From top cover side of synthesizer, tag and disconnect
cable plug P4 (1) from connector J5 STD (:).

STEP 4. From rear_side of synthesizer, tag and disconnect cable
plug P1 (&) from J6 (7), P3 (3) from 35 (3), and P2
from J4 C) .

REPLACE SYNTHESIZER

STEP 1. From rear side of synthesizer, connect Pl C) to J6 (:),

i P3toJ5@,andP2toJ4 a .

STEP 2. From top cover side of synthesizer, connect cable plug
P4 (u) to connector J5 STD ®) -

STEP 3. Seat synthesizer C) in chassis () . Ensure synthesizer
connector J7 () seats with connector pins C) on GMB

assembly .

STEP 4. Secure synthesizer to chassis by tightening 4 captive
slot-head screws (7).

STEP 5. Replace case assembly (para 3-21) and replace ECCM
Module (para 2-14). .

STEP 6. Perform operational check (para 3-5) to verify RT is
functional.
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3-24. REPLACEMENT OF RF TRANSLATOR (A1A2A2)

INITIAL SETUP

Tools Equipment Condition

Tool Kit, TK-17 Power off.

Work Station, Static Case Assembly removed
(para 3-21).

Material/Parts

RF Translator, Al1A2A2, P/N A3026004

$ CAUTION

This equipment contains components that are sensitive
to damage by electrostatic discharge (ESD). Improper
handling will result in component and assembly
failure. Use extreme care when handling. Refer to
DOD-HDBK-263 for proper handling procedures.

REMOVE RF TRANSLATOR

STEP 1. Loosen 2 captive cross-head screws C) and remove access

cover C).

STEP 2. Grasp 2 tabs (:) and pull upwards to remove RF transla-
tor (4) from chassis ® -

REPLACE RF TRANSLATOR

STEP 1. Position RF translator (4) in its proper location in
chassis @ .

STEP 2. Seat RF translator securely in chassis.

STEP 3. Replace access cover C) and tighten 2 captive cross-
head screwvws

STEP 4. Replace case assembly (para 3-21) and replace ECCM
Module (para 2-14).

STEP 5. Perform operational check (para 3-5) to verify RT is
functional.
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REPLACEMENT OF RF TRANSLATOR (A1A2A2) (Cont.)

3-24.

61
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3-25. REPLACEMENT OF AUDIO IF (AlA2A4)

INITIAL SETUP

Tools Equipment Condition
Tool Kit, TK-17 Power off.
Work Station, Static Case Assembly removed

(para 3-21).
Material /Parts

Audio IF, AlA2A4, P/N A3026005

CAUTION

This equipment contains components that are sensitive
to damage by electrostatic discharge (ESD). Improper
handling will result in component and assembly
failure. Use extreme care when handling. Refer to
DOD-HDBK-263 for proper handling procedures.

REMOVE AUDIO IF

STEP 1. Loosen 2 captive cross-head screws (1) and remove
access cover ().

STEP 2. Grasp 2 tabs (:) and pull upwards to remove audio IF ()
from chassis C).

REPLACE AUDIO IF

STEP 1. Position audio IF (4) in its proper location in chassis

STEP 2. Seat audio IF securely in chassis.

STEP 3. Replace access cover C) and tighten 2 captive cross-
head screws C).

STEP 4. Replace case assembly (para 3-21) and replace ECCM
Module (para 2-14).

STEP 5. Perform operational check (para 3-5) to verify RT is
functional.
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REPLACEMENT OF AUDIO IF (AlA2A4) (Cont.)

3-25.

3-63
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3-26. REPLACEMENT OF ATU SEQUENCER (A1A2AS)

INITIAL SETUP

Tools Equipment Condition

Tool Kit, TK-17 Power off.

Work Station, Static Case Assembly removed
(para 3-21).

Material/Parts

ATU Sequencer, AlA2A5, P/N A3026006

CAUTION $

VIV wunmv\‘

This equipment contains components that are sensitive
to damage by electrostatic discharge (ESD). Improper
handling will result in component and assembly
failure. Use extreme care when handling. Refer to
DOD-HDBK-263 for proper handling procedures.

REMOVE ATU SEQUENCER

STEP 1. Loosen 2 captive cross-head screws (:) and remove
access cover C).

STEP 2. Grasp 2 tabs (:) and pull upwards to remove ATU
sequencer (3) from chassis (5).

REPLACE ATU SEQUENCER

STEP 1. Position ATU sequencer (4) in its proper location in
chassis () .

STEP 2. Seat ATU sequencer securely in chassis.

STEP 3. Replace access cover (2) and tighten 2 captive cross-
head screws (1) .

STEP 4. Replace case assembly (para 3-21) and replace ECCM
Module (para 2-14). T

STEP 5. Perform operational check (para 3-5) to verify RT is
functional.
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3-26. REPLACEMENT OF ATU SEQUENCER (A1lA2A5) (Cont.)
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3-27. REPLACEMENT OF SERVO AMPLIFIER (A1lA2A6)

INITIAL SETUP

Tools Equipment Condition

Tool Kit, TK-17 Power off.

Work Station, Static Case Assembly removed
(para 3-21).

Material/Parts

Servo Amplifier, A1A2A6, P/N A3026007

CAUTION $

This equipment contains components that are sensitive
to damage by electrostatic discharge (ESD). Improper
handling will result in component and assembly
failure. Use extreme care when handling. Refer to
DOD-HDBK-263 for proper handling procedures.

REMOVE SERVO AMPLIFIER

STEP 1. Loosen 6 captive cross-head screws (:) and remove rear
cover (2) from chassis (3).
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3-27. REPLACEMENT OF SERVO AMPLIFIER (Al1A2A6) (Cont.)

STEP 2. Loosen 2 captive screws (:) securing servo amplifier C)
to chassis.

STEP 3. Swing servo amplifier C) out from chassis and unplug
Pl @ from chassis connector J5 @

REPLACE SERVO AMPLIFIER

STEP 1. Connect Pl C) of servo amplifier C) to chassis connec-

tor J5 C).

STEP 2. Swing servo amplifier (:) back to its stationary
position and tighten 2 captive screws (1).

STEP 3. Place rear cover C) on chassis C) and secure by
tightening 6 captive screws (:).

STEP 4. Replace case assembly (para 3-21) and replace ECCM
Module (para 2-14).

STEP 5. Perform operational check (para 3-5) to verify RT is
functional.

w
\

67
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3-28. REPLACEMENT OF CARRYING STRAP ASSEMBLY

INITIAL SETUP

Tools Equipment Condition
Tool Kit, TK-17 Power off.
Material/Parts

Carrying strap assembly, P/N A3027357

REMOVE CARRYING STRAP ASSEMBLY

STEP 1. Using spring ring pliers, remove and retain spring ring
from support pin (:) on right-hand side of RT.

STEP 2. Remove and retain thick flatwasher (:) and thin flat
washer ().

STEP 3. Remove carrying strap assembly () from right-hand side
of RT. Retain flatwasher C).

STEP 4. Repeat steps 1 through 3 to remove carrying strap
assembly from left~hand side of RT.

REPLACE CARRYING STRAP ASSEMBLY

STEP 1. Replace carrying strap assembly C) on support pin C)
on right-hand side of RT. (Ensure flatwasher is
placed between carrying strap assembly and support pin.)

STEP 2. Replace thin flatwasher (), and thick flatwasher C),
on support pin ().

STEP 3. Using spring ring pliers, replace spring ring (:), on
support pin @ .

STEP 4. Repeat steps 1 through 3 to secure carrying strap
assembly to left-hand side of RT.
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3-28. REPLACEMENT OF CARRYING STRAP ASSEMBLY (Cont.)

3-69/(3-70 BLANK)
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APPENDIX A
REFERENCES

A-1. SCOPE

This appendix lists all publications that are referenced in this
manual or that contain information applicable to the maintenance of
the RT.

A-2. PUBLICATIONS

Chemical, Biological, and Radiological (CBR)
Decontamination ........... ctteesetecescseactens st anseas .. TM 3-220

Consolidated Index of Army Publications
and Blank FOIrmMS .....cieeeeeetscncessosesssananascnscsns DA Pam 25-30

Destruction of Army Electronics Materiel
to Prevent Enemy USe@ . ..ceieeioseescoscssanscsnsnosccses TM 750-244-2

Electrostatic Discharge Control Handbook
for Protection of Electrical and Electronic
Parts, Assemblies and Equipment

(Excluding Initiated Explosive Devices) ......cceee.c-.. DoD-HDBK~263
Issue of Ships Maintenance and Material

Managements (3-M) Manual .....ccceeeseosencescscs OPNAVINST 4790.4A
Maintenance Data Collection System .......... ce it ... AFM 66-267

Naval Supply Publication 2002 Navy Stock
List of Publications and FOIMS ..e.eeeeecoeccnocscnoesse NAVSUP 2002

Preservation, Packaging, and Packing of Military

Supplies and Equipment Volume 2 .....c.cccceonsccoccss NAVSUP PUB 503
Release for Shipment of Ground Communication

Electronics Cryptographic Equipment .......cciiveencccess AFR 67-31
Report of Discrepancy (ROD) (SF 364)....ccveecunnn. SECNAVINST 4355.18

Unit, Intermediate Direct Support and
General Support Maintenance Manual
for Controller, Receiver-Transmitter C-11670/G
(NSN 5895-01-205-0662) .t ceesesscsocssnnssscscas TM 11-5895-1315-24/
Navy EE005-FG-MMI-010/W110-C11670G/
Air Force TO 31R2-4-567-2
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Unit, Intermediate Direct Support and General
Support Maintenance Repair Parts and Special
Tools List (Including Depot Maintenance
Repair Parts and Special Tools List) for
for Controller, Receiver-Transmitter C-11670/G
(NSN 5895-01-205-0662) .c.ceceecsccnscs cesseses TM 11-5895-1315-24P/
Navy EE005~-FG-PLD-010/W110-C11670G/
Air Force TO 31R2-4-567-4

Unit, Intermediate Direct Support and General

Support Maintenance Repair Parts and Special

Tools List (Including Depot Maintenance

Repair Parts and Special Tools List) for

for Receiver-Transmitter, Radio RT-1511/GRC-215

(NSN 5895-01-205-6180) ..cceeeveeescocesscsassss TM 11-5895-1318-24P/
Navy EE150-LS-PLD-010/W110-RT1511/

Air Force TO 31R2-2GRC215-44

Operator's and Unit Maintenance Manual
for Radio Set AN/GRC-215
(NSN 5895-01-156-0456) .ccecae. cesesessesnssessess TM 11-5895-1220-12/
Navy EE160-RG-OMI-010/W110-GRC215/
Air Force TO 31R2-2GRC215-1

Operator, Unit, Intermediate Direct Support,
and General Support Maintenance Manual Including
Repair Parts and Special Tools List for
Test Set, Manpack Radio TS-4255/GRC-215
(NSN 6625-01-267-4402) .eeeoevososssascnns eess T™ 11-6625-3213-14&P/
Navy ET900-AB-OMP-010/TS4255GRC215/
Air Force TO 33D7-29-80-1
Electrostatic Discharge Control Handbook for
Protection of Electrical and Electronic Parts,
Assemblies and Equipment (Excluding Electrically
Initiated Explosive Devices) metric ......¢ceeeeeee... DOD-HDBK-263
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APPENDIX B
MAINTENANCE ALLOCATION CHART

Section I. INTRODUCTION

B-1. GENERAL

, This appendix provides a summary of the maintenance operations for
Receiver-Transmitter, Radio RT-1511/GRC-215. It authorizes levels of
maintenance for specific maintenance functions on repairable items and
components and the tools and equipment required to perform each func-
tion. This appendix may be used as an aid in planning maintenance
operations.

B-2. MATNTENANCE FUNCTION

Maintenance functions will be limited to and defined as follows:

a. Inspect. To determine the serviceability of an item by compar-
ing its physical, mechanical, and/or electrical characteristics with
established standards through examination.

b. Test. To verify serviceability and to detect incipient failure
by measuring the mechanical or electrical characteristics of an item
and comparing those characteristics with prescribed standards.

c. Service. Operations required periodically to Kkeep an item in
proper operating condition, i.e., to clean (decontaminate), to
preserve, to drain, to paint, or to replenish fuel, lubricants,
hydraulic fluids, or compressed air supplies.

d. Adjust. To maintain, within prescribed limits, by bringing
into proper or exact position, or by setting the operating character-
istics to the specified parameters.

e. Aline. To adjust specified variable elements of an item to
bring about optimum or desired performance.

f. Calibrate. To determine and cause corrections to be made or to
be adjusted on instruments or test measuring and diagnostic equipments
used in precision measurement. Consists of comparisons of two instru-
ments, one of which is a certified standard of known accuracy, to
detect and adjust any discrepancy in the accuracy of the instrument
being compared.

d. Install. The act of emplacing, seating, or fixing into posi-
tion an item, part, module (component or assembly) in a manner to
allow the proper functioning of the equipment or systenmn.

h. Replace. The act of submitting a serviceable like type part,




/
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subassembly, or module (component or assembly) for an unserviceable
counterpart.

i. Repair. The application of maintenance services (inspect,
test, service, adjust, aline, calibrate, replace) or other maintenance
actions (welding, grinding, riveting, straightening, facing, remachin-
ing, or resurfacing) to restore serviceability to an item by correct-
ing specific damage, fault, malfunction, or failure in a part, sub-
assembly, module (component or assembly), end item, or system.

j. oOverhaul. That maintenance effort (service/action) necessary
to restore an item to a completely serviceable/operational condition
as prescribed by maintenance standards (i.e., DMWR) in appropriate
technical publications. Overhaul is normally the highest degree of
maintenance performed by the Army. Overhaul does not normally return
an item to like new condition.

k. Rebuild. Consists of those services/action necessary for the
restoration of unserviceable equipment to a 1like new condition in
accordance with original manufacturing standards. Rebuild is the

highest degree of materiel maintenance applied to Army equipment. The
rebuild operation includes the act of returning to zero those age
measurements (hours, miles, etc.) considered in classifying Army
equipments/components.

B-3. COILUMN ENTRIES

a. Column 1, Group Number. Column 1 lists group numbers, the
purpose of which is to identify components, assemblies, subassemblies,
and modules with the next higher assembly.

b. Column 2, Component/Assembly. Column 2 contains the noun names
of components, assemblies, subassemblies, and modules for which
maintenance is authorized.

c. Column 3, Maintenance Functions. Column 3 lists the functions
to be performed on the item listed in column 2. When items are listed
without maintenance functions, it is solely for purpose of having the
group numbers in the MAC and RPSTL coincide.

d. Column 4, Maintenance Level. Column 4 specifies, by the list
ing of a work time figure in the appropriate subcolumn(s), the lowest
level of maintenance authorized to perform the function listed in
column 3. This figure represents the active time required to perform
that maintenance function at the indicated level of maintenance. If
the number or complexity of the tasks within the listed maintenance
function vary at different maintenance levels, appropriate work time
figures will be shown for each category. The number of task-hours
specified by the work time figure represents the average time
required to restore an item (assembly, subassembly, component, module,
end item, or system) to a serviceable condition under typical field
operating conditions. This time includes preparation time, trouble-
shooting time, and quality assurance/quality control time in addition
to the time required to perform the specific tasks identified for the
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maintenance functions authorized in the maintenance allocation chart.
Subcolumns of column 4 are as follows:

UNIT

C - Operator/Crew
0 - Organizational/Unit

INTERMEDIATE

F - Direct Support
H - General Support
L - Specialized Repair Activity (SRA)

DEPOT
D - Depot
e. Column 5, Tools and Equipment. Column 5 specifies by code,

those common tool sets (not individual tools) and special tools, test,
and support equipment required to perform the designated function.

f. Column 6, Remarks. Column 6 contains an alphabetic code which
leads to the remark in section IV, Remarks, which is pertinent to the
item opposite the particular code.

B-4. TOOL AND TEST EQUIPMENT REQUIREMENTS (SECT. IIT

a. Tool or Test Equipment Reference Code. The numbers in this
column coincide with the numbers used in the tools and equipment

column of the MAC. The numbers indicate the applicable tool or test
equipment for the maintenance functions.

b. Maintenance Level. The codes in this column indicate the
maintenance level allocated to use the tool or test equipment.

¢. Nomenclature. This column lists the noun name and nomenclature
of the tools and test equipment required to perform the maintenance
functions.

d. National/NATO Stock Number. This column lists the National/
NATO stock number of the specific tool or test equipment.

e. Tool Number. This column lists the manufacturer's part number’
of the tool followed by the Federal Supply Code for manufacturers
(5-digit) in parentheses.

B-5. REMARKS (SECT. IV)

a. Reference Code. This code refers to the appropriate item in
section II, column 6.

b. Remarks. This column provides the required explanatory infor-
mation necessary to clarify items appearing in section II.
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Section II. MAINTENANCE ALLOCATION CHART
FOR
RECEIVER-TRANSMITTER, RADIO RT-1511/GRC-215

(4)

(1) (3) MAINTENANCE LEVEL (5)
GROUP (2) MAINT TOOLS (6)
NUMBER COMPONENT/ASSEMBLY | 1\ \ncTION UNIT INTERMEDIATE DEPOT AND REMARKS

EQPT
C | Q F H D
00 RECEIVER-TRANSMITTER, REPLACE 0.05

RADIO, RT-1511/GRC-215 TEST 0.1 A,B
(A3023795) TEST 2.0 2,5,8,15, B.C,D
16
REPAIR 0.10 21 A,B
REPAIR 2.0 1,14 B,C,D
OVERHAUL 120.0 T80
01 MANPACK RECEIVER/EXCITER REPLACE 0.05 1
A1 (A3023805) TEST 2.0 2-20
TEST L(8.0) 780 F,H,J
REPAIR 2.0 1,14
REPAIR L(3.0) 78D FH,J
0101 CASE ASSEMBLY A1A1 REPAIR 0.5 G

(A3026001)

0102 CHASSIS ASSEMBLY A1A2 REPAIR 2.0
(A3031341) REPAIR L(8.0) F,G
010201 FRONT PANEL ASSEMBLY REPLACE 0.2 1,14
A1A2A1 (A3026002) TEST L(3.0) TBD F,H
REPAIR L(2.0) TBD FoH, I
01020101 | RF POWER AMPLIFIER CCA REPAIR L¢1.0) F,G,1

ATA2AT1A2 (A3027322-1)

01020102 RF POWER CONTROL CCA REPAIR L(1.0) F,G,1
ATA2ATAT (A3027344)

010202 RECEIVER EXCITER CHASSIS TEST L(4.0) T80 F,G,H
A1A2A20 (A3026000) REPAIR L(3.5) 780 F,G,H,I

01020201 | FILTER MODULE ASSY TEST LC1.5) 78D F.G
ATA2A20A15 (A3027658) REPAIR L(1.0) 18D F,G, ]

01020202 | FILTER AMPLIFIER ASSY TEST L(1.5) 18D F,G
A1A2A20A16 (A3027657) REPAIR L(1.5) 18D F,G,1

0102020201 CCA REPAIR L(.5) F,G,1
(A3027655)

0102020203 cca REPAIR LC.5) F,G,1
(A3027656)
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Section II. MAINTENANCE ALLOCATION CHART
FOR
RECEIVER-TRANSMITTER, RADIO RT-1511/GRC-215

(4)
o 3) MAINTENANCE LEVEL )
(@) TOOLS (6)
GROUP MAINT
NUMBER COMPONENT/ASSEMBLY FUNCTION UNIT INTERMEDIATE DEPOT AND REMARKS
EQPT
C (¢} F H o}
= —
0102020203 | CCA
(A3027660) REPAIR L(¢.S) F.G,I
0102020204 | ccA REPAIR L(.5) F.G,I
(A3027659)
01020203 VARIABLE CONDENSOR ASSY TEST L¢1.0) T8D F,G
A1A2A20C1 (A3027653) REPAIR L(¢1.0) T80 F,G,I
0102020301 | ccA REPAIR L(.5) F,G,1
(A3027661)
01020204 GRANDMOTHER BOARD CCA TEST LC1.5) 78D F,G,H
A1A2A20A12 (A3027352) REPAIR L¢1.0) 8D F,G,H,I
01020205 POWER SUPPLY ASSY TEST L¢1.0) T8D F,G
(A3027672) REPAIR L¢1.0) 78D F,G,1
0102050501 | POWER SUPPLY CCA REPAIR L(1.0) F,G,1
(A3027654)
01020206 RELAY CCA TEST L¢1.0) 18D F,G
(A3027346) REPAIR L¢1.0) TBD F,G,1
01020207 COIL ASSY TEST L(1.0) 18D F,G
(A3030152) REPAIR 1¢1.0) T8O £,6,1
01020208 INTERFACE CCA TEST L¢1.0) 780 F,G
A1A2A20A18 (A3027685) REPAIR L(1.0) TBD F,G,1
010203 SYNTHESIZER MODULE ASSY REPLACE 0.2 1,14 F,H
A1A2A3 (A3026003) TEST L(2.0) 78D F,H
REPAIR L(2.0) TBD FH,1
01020301 OSCILLATOR CCA TEST L(1.0) T8D F,H
(A3027686) REPAIR L(1.0) 78D F,H,1
01020302 DATA RECEIVER AND LOGIC TEST L¢1.0) T8D F,H
CCA (A3027687) REPAIR L(1.0) 18D F N, 1
01020303 STD. FREQ. MODULE CCA TEST L¢1.0) 18D F,H
(A3027688) REPAIR L¢t.0) TBD F,H,1
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Section II. MAINTENANCE ALLOCATION CHART
FOR
RECEIVER-TRANSMITTER, RADIO RT-1511/GRC-215

(4)
1 &) MAINTENANCE LEVEL (5)
GROUP 2 MAINT TOOLS (6)
NUMBER COMPONENT/ASSEMBLY FUNCTION UNIT INTERMEDIATE DEPOT AND REMARKS
EQPT
c 0 F H D
1
_—_-—--T -_-__—_-—__T—-—_______T
010204 RF TRANSLATOR ASSY REPLACE 0.2 1,14 H
(A3026004) A1A2A2 TEST L(2.0) 8D F.H
REPAIR L(2.0) YBD F,H,1
01020401 cca REPAIR 1(2.0) F,G,H,1
(A3027673)
010205 AUDIO ASSEMBLY A1A2A4 REPLACE 0.2 1,14 H
(A3026005) TEST L(2.0) 8D FH
REPAIR L(2.0) TBD F,H,1
01020501 CCA REPAIR L¢1.0) F,G,H,I
(A3027350)
010206 ATU SEQUENCE MOD. ASSY REPLACE 0.1 1,14 H
(A3026006) A1A2A5 TEST L(2.0) 8D FH
REPAIR L(2.0) TBD FH, I
01020601 ccA REPAIR L(1.0) F,G,H,1
(A3027348)
010207 SERVO AMP CCA A1A2A6 REPLACE 0.1 1,14
(A3026007) TEST L(2.0) 8D F.H
REPAIR L(2.0) T8D F,H,I
02 CONTROLLER RT C-11670/G REPLACE 0.05 22 K
(A3023813)
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Section III.

TOOL AND TEST EQUIPMENT REQUIREMENTS

FOR
RECEIVER-TRANSMITTER, RADIO RT-1511/GRC-215
TOOL OR TEST
MAINTENANCE
EQUIPMENT v NOMENCLATURE gﬁﬂ?NA“NATO TOOL NUMBER
REF CODE OCK NUMBER
1 H TOOL KIT, ELEC., TK-17 (INCL. METRIC) | 5180-01-195-0855 | JENSEN JTK-17RM
2 H MANPACK RADIO TEST SET TS-4255/GRC-215] 6625-01-267-4402 | MX 950579-801
3 H MULTIMETER, DIGITAL AN/USM-486 6625-01-145-2430 | FLUKE 8050A-01
4 H SPECTRUM ANALYZER IP-1216(P)/G 6625-00-424-4370 | HP 1417
5 H POWER SUPPLY PP-8202/G* 6130-00-160-0827 | HP 6274B
6 H RF GENERATOR SG-1170/U 6625-01-1250-3501 WAVETEK 3001-60
7 H POWER METER AN/USM-491 6625-01-191-7679 | BOONTON 4200-6E
8 H ATTENUATOR, 30 d8, 100w BIRD 8323
9 H FREQUENCY COUNTER AN/USM-459 6625-01-061-8928 | wp 53284-010-
011-030-041
10 H DISTORTION ANALYZER TS-4084/G 6625-01-217-0054 | TEC AAS001/TH
5003
11 H AUDIO OSCILLATOR SG-1133/U 6625-01-028-4897| WP 3312A
12 H PLUG-IN, RF PL-1399/U 6625-00-432-5055| Hp 85538
13 H PLUG-IN, IF PL-1388/U 6625-00-431-9339| Hp 85528
14 H WORK STATION, STATIC 4940-01-087-3458{ 3M-8021
15 H ADAPTOR, UG-201A, BNC TO N (2 EA.) 5935-00-259- 0205
16 H RF CABLE, RG-58, BNC TO BNC, (3 EA.)
17 W KIT, TEST LEAD (FOR FLUKE) 6625-00-4464-4041
18 " ADAPTOR, CONNECTOR UG-2478/U (BNC TEE)| 5935-00-926-7523
19 H ADAPTOR, BNC TO DOUBLE BANANA (3 EA.) | 6625-00-053-9454 PAMONA 1269
20 H TRACK GENERATOR SG-1122/U 6625-00155-5990 | HP-8443A
21 ) TooL KIT, TK-101/6G 5180-00-064-5178
2 o STATIC CONTROL SERVICE KIT 6625-01-168-7044 | 3Mm.850]
*PP-8214/G (NSN 6130-00-150-0028)
PROVIDES IDENTICAL CAPABILITY WHEN
SOURCE POWER IS 230V 50 CYCLE,
AIR FORCE USE ONLY
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REFERENCE

CODE

A

Section IV. REMARKS

REMARKS

UNIT MAINTENANCE UTILIZING BUILT-IN-TEST (BIT) FAULT
ISOLATES TO/REPLACES DEFECTIVE RT OR ECCM. UNIT
MAINTENANCE ALSO REPLACES KNOBS, CONNECTOR COVER, ZERO
BUTTON CAP, AND VERIFIES STATUS OF "KEEP ALIVE" BATTERY
BA-1372/U.

DEFECTIVE ECCM IS SENT TO SRA FOR COMPLETE REPAIR.

INTERMEDIATE MAINTENANCE TROUBLESHOOTS R/E TO SUBASSEMBLY
LEVEL.

INTERMEDIATE MAINTENANCE CAN FAULT ISOLATE TO/REPLACE THE
FOLLOWING SUBASSEMBLIES ON SITE UTILIZING BIT: FRONT PANEL
ASSEMBLY Al1A2A1, SYNTHESIZER MODULE ASSEMBLY AlA2A3, RF
TRANSLATOR ASSEMBLY A1A2A2, AND AUDIO ASSEMBLY AlA2A4.

INTERMEDIATE MAINTENANCE FAULT ISOLATES TO/REPLACES THE
FOLLOWING SUBASSEMBLIES/CCA’'S: FRONT PANEL ASSY AlA2Al,
SYNTHESIZER MODULE ASSY Al1A2A3, RF TRANSLATOR ASSY A1A2A2,
AUDIO ASSY AlA2A4, ATU SEQUENCE ASSY A1AZ2A5, AND SERVO AMP
CCA AlA2A6. INTERMEDIATE MAINTENANCE ALSO REPLACES
CARRYING STRAP ASSEMBLY A3027357 AND PERFORMS OPERATIONAL
CHECK.

SPECIALIZED REPAIR ACTIVITY (SRA). NOTE: INITIAL SRA
REPAIR WILL BE PERFORMED BY CONTRACTOR. RETURN DEFECTIVE
UNIT(S) TO DEPOT.

TEST/REPAIR AS PART OF NEXT HIGHER ASSEMBLY.

ELECTROSTATIC SENSITIVE COMPONENTS.

REPAIR TO PIECE PART LEVEL.

TEST/REPAIR CHASSIS TO PIECE PART LEVEL.

SEE TM-11-5895-1315-24 FOR REPAIR.
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APPENDIX C
EXPENDABLE/DURABLE SUPPLIES
AND MATERIALS LIST

Section I. INTRODUCTION

C-1. SCOPE

This appendix lists expendable/durable supplies and materials you
will need to operate and maintain the RT. These items are authorized
to you by CTA 50-970, Expendable Items (Except Medical, Class V,
Repair Parts, and Heraldic Items).

C-2. EXPLANATION OF COLUMNS
a. Column(l)- Item number. This number is assigned to the entry
in the listing and is referenced in the narrative instructions to

identify the material (e.g., "Use cleaning compound, item 1, App. C").

b. Column(2)- Level. This column identifies the lowest level of
maintenance that requires the listed item.

C - Operator/Crew
O - Unit Maintenance
F - Intermediate Direct Support Maintenance
H - Intermediate General Support Maintenance
L - Specialiazed Repair Activity (SRA)
c. Column(3)- National Stock Number. This is the National stock

number assigned to the item; use it to request or requisition the
item.

d. Column(4)- Description. 1Indicates the Federal item name and,
if required, a description to identify the item. The last line for
each item indicates the Federal Supply Code for Manufacturer (FSCM)
in parentheses followed by the part number.

e. Column(5)- Unit of Measure (U/M). Indicates the measure used
in performing the actual maintenance function. This measure is expres-
sed by a two-character alphabetical abbreviation (e.g., ea, in, pr).
If the unit of measure differs from the unit of issue, requisition the
lowest unit of issue that will satisfy your requirements. .
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Section II. EXPENDABLE SUPPLIES AND MATERIALS LIST

(1) (2) (3) (4) (5)
4 NATIONAL
’ STOCK
NUMBER LEVEL NUMBER DESCRIPTION U/M
/
Y O,H 6340-00-906-3666 BRUSH, SOFT BRISTLED Ea
(15335001099)
2 O,H 8305~-00-205-3496 CLOTH, COTTON CHEESECLOTH Ea

(cCcc-C-440, 81348)

3 O,H 6858~00-105-3084 CLEANING COMPOUND, FREON Pt
PCA TYPE TF
(TRICHLOROTRIFLUOROETHANE)

4 H INSULATING AND SEALING As
COMPOUND, ELECTRICAL req
MIL-I-8660
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GLOSSARY
OF ABBREVIATIONS, ACRONYMS
AND UNUSUAL TERMS

Section I. ABBREVIATIONS

A
AC tieeeeenennnonannssnans Gt e e eersseesess s aasesnns Alternating Current
AGC 4ttt tteeeonoossnssoacssssssssssasnonsasannas Automatic Gain Control
ALC tiveeeenns cettccecsnssecssaans cecenens ..... Automatic Level Control
ASSY ..ttt ettteccterscrnnscnna c e et s cesessessesseses s ennsns Assembly
ATU ....ocene cecterssenasenn . ... Antenna Tuning Unit
B
BCD tivvieenann ceeeseeeaeessesssna ceceseeseaseannan Binary-coded Decimal
BIT ® ® & & o o 0 9 0o ® & & 6 & 2 0 0 o & ® & & & ¢ & ¢ 2 0 & & O O O & & " S " S G S G S OSSO0 e Built-in Test
BITE tveeeeeacnns ceeracaens ceessersseasen ++s.. Built-in Test Equipment
BLK e & & & & & 0 6 0 0 e 0o 0 ® & &5 & & o ©* 5 5 s s ® & & &6 o & v o 0 0 00 ® @ & & & 9 ¢ & 5 o O 0 0 0 0 & 0 ® ® s o Blank
BNC ....ccc0u. et ecennann Ceeerreeanes . Bayonet-coupled Coax Connector
BTRY INSTLD .¢ccveeasn cessesscans ceesteenaaaane ..+.. Battery Installed
BW ceevreaaas cecesecncens ceseceans ceeccccaanaas seeesssssess Band Width
C
CLK ttetteeeeeceseasesssoseascososrasssssasnsesssssosssssssssssssess Clock
CLR ceeeececoonnnsons ceececsans ceresessnesoanan cecescocesons eeese Clear
COMSEC ..veeee ceesstcacstsaes e ceeseececenn Communication Security
CTN ettt eessssscncanassassnsssnnsaa ceceeennsaases «+s.. Continuous Tone
CW ..... cesseannaa cetenaeee et ctecs st cacccccenetaaans Continuous Wave
D
DB ......cu... cesesenan ceecessnesana cecesreseseeana cesesencaan Decibel
DC e ennne Ceeeeecsceacessssan Ceeserssesececenrreaans Direct Current
DI ¢ttt iiieeeaennssecesasssnssssssasssasnnncocsssas Ceececcenansas Dipole
i
DS ..... ceeeen ceosesensan teeseessn e ceesecsessasnn +...... Direct Support
E
ECCM .cicveeen ceseceeaenes ceesecee Electronic Counter - Countermeasure °
ETIR cevveeenecscccunocsssnsannnss Equipment Improvement Recommendations
ENT (.eieeeeernnnnnsnns ceeesene ceseeseseses e ceceseseseens ce e Enter
ESD tiiiiieeteeeetesccaannncsososanscannsanens Electrostatic Discharge
EXT ........ ceesesen cesseneas ceceseccscsenns cesseesescsenns .. External
F
FH ..cevveene Ceeenestesssrssteceannes ceeeeresaccanansas Frequency Hopping
D ceecesacanes . Frequency Modulation

GLOSSARY-1
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FWD PWR ..
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Section

I.

ABBREVIATIONS (Cont.)
F - (Cont.)

teecccecccsenssssssasssssssssss Frequency

....... Federal Supply Code for Manufacturers

ceecccssesessecsecssesesssss FOrward Power

...... cececsssscssessesss Grand-Mother Board

s cecsessessasssseccssesnsssssessess Ground

...................................... Ground

......... ® o o0 0 8 00 06
@ 6 ° 6 ¢ 00 0 0 8 0000000
® ® 86 0 6 0 00 0 006880000000
..... ® o e 0 0 00 0 8 00
® ® 06 0 0 0 0 6 0 9 000 e oo o0
oooooooooooooo .
® o 0 0 0 00600 90 0 0 ® s o 0
HARM ....iveeeeeecersceconocces
® 6 0 s ¢ 0 0 0 0 e o o 0 00 e o 0
® @ 6 0 06 a0 00 00000800000
..... ® 86 0 06 0606 0 00 0000 0
ooooo ® o 6 6 o0 0 0 0 0000 ¢

G eerecceeeneceesteenneone e e eeeee Harmonic
Ceesstecenanas ceecesssssessss High Frequency
Cecseavssesevssescesssesssacscessess Hertz

..... teeessesesssssess INn Accordance With
e oesacesscsseescscscssssss Identification
cisessececssssssssss INntermediate Frequency

INTI D v it et eeeeneconossneoscacanonns ceeeeceas ceesen ceecesesoens Initiate

ceecensssscsssssssccsesssssssesss INternal

LOD .ttt it teeeeceneeseccoaocanssscssnocens ceecenense ceeesssecncee .o Load
........................ ceeseesessessasceaseses. Lower-Sideband

NSN ......

ceesesesess. Maintenance Allocation Chart
... Maintenance Data Collection Subsystem

cecsesesssesssescssssescsssssssses Megahertz
Modified Table of Organization and Equipment

N
..... National Item Identification Number
.. Numerical Index and Requirements Table
ceescssscscssscssses National Stock Number

P

c et esescesessersasnanans Power Amplifier

PEP vt eveueecnasccssosasnnnans csessssssssssssssss Peak Envelope Power

GLOSSARY-2

ceeecseoasns seeceseesscss.. Phase Lock Loop
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Section I. ABBREVIATIONS (Cont.)

P - (Cont.)

PMCS ticeeeeconnss ceeacenns Preventive Maintenance Checks and Services
PN (i ces s cetaenn c e et esaessecstasacsssatsantan ... Part Number
o ceseseeesesnsene ceesoseas Preset
PTT .. eeriecanses Gt e e e eseceseasesscesoeanens crereaseeens Press To Talk
PWR ....cccc.0 e ccrecssecncss e enans t e st e e s s s ecs s et cers oo e Power
R
U
R/E i iieenennns cetseennas ceieeerssettenssassaeeans . Receiver/Exciter
REF PWR ...ceeeses c e s esesesesnseass s anen s cesesenans Reflected Power
RE 4 ieteneesaasanscsnseasssssnsnss ftaseaseareseensenaana Radio Frequency
ROD tvevevnnens et ecees ettt .... Report Of Discrepancy
RPSTL tvteeventeseoasanosacnonacnnns Repair Parts and Special Tool List
2 .+... Receiver-Transmitter
RX tivevessccasosccsssocsannanss cereeasees seeessaessannen ..... Receiver
S
U
SB teeennnn Gt e s e essessesaace s es ettt cascs et eneane Sideband
SRA +.iieeenennannnannn ceeteaaen Cetesnenaas Specialized Repair Activity
SSB it ivceerccctrttstesasaeas Ceereesatesactennan Cesaene Single-Sideband
STD ceeeeoscncsssasssossasosasassnse ceeseessessessasuenen +sesss. Standard
SYNC teeeveeceas e et ceeesassseseacsssssssenssesssssssssssss Synchronize
SYS ...... ceesenses seeccecscsccnnn e eseeseeseaseares s essas s as System
T
U —
TAMMS .ceveeccoccsnoscocacsonsse The Army Maintenance Management System
TCXO tevvenennsen cesevses... Temperature-Controlled Crystal Oscillator
3 ceecessesateeens +++.. Technical Manual
TMDE ..vvvveeescncenos .... Test, Measurement, and Diagnostic Equipment
"TO veveees cececccsesesasasasaa ceceessssssssssesasssssss Technical Order
TST eoounne cececanesen s eocecesesesassesccesaces o ceceessosesaesens Test
TX ceeenenn s e et e ceccsenesstasecacesas s etanaaesan Ceeeceseananas Transmit
TDR...............................if Transvortation Discrevancy Report
0]
U/M it iiieeeeeecnceencsaacansnnnss e esesseeneecnn e . Unit of Measurement
USB tovvevnnnn ceetseenns c e e s eecesescccsesssssssaen e ... Upper-Sideband
uuT ..... e e ceecsessssasscsesesssssassssssssssssssssss Unit Under Test
A"
U
VAC ciececencacsonasnas cesesssesssensssssssss Voltage Alternator Current
VCO tivivecooonssasennnnna e esecncnanas . Voltage Controlled Oscillator
VDC tieeeeens cesccaccaanas e eeeesetesscectnessans Voltage Direct Current
VEH ADPTR ...ececveens ceeeen Gt eet ettt aecannen eeeese.. Vehicular Adapter
VOL ittt e et tneeoneasoasesoosssscasasoascosnssssnosnses cececenesan Volume
VSWR ...con ceseseans ceeccecctesseseenennsas Voltage Standing Wave Ratio

GLOSSARY-3
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Section II. DEFINITION OF UNUSUAL TERMS
ATTENUATION - The decrease in amplitude of a signal during its trans-
mission from one point to another.

AUDIO - Frequencies which can be heard by the human ear, usually
between 15 and 20 Hz.

BIT - The smallest binary element of information.

CARRIER - A continuous frequency capable of being modulated or impres-
sed with a signal.

COMPARATOR - A circuit which compares two signals and supplies an
indication of agreement or disagreement.

CONFIGURATION - Relative arrangement of parts or components.

DEMODULATE - To recover the wave with which the carrier was originally
modulated.

DUTY CYCLE - The amount of time a device operates, as opposed to its
idle time.

HARMONIC - A sine wave having a frequency that is an integral multiple
of the fundamental frequency. For example, a wave with twice the
frequency of the fundamental is called the second harmonic.

HERTZ - A unit of frequency equal to one cycle per second.

HOME C SIGNAL - The signal that commands the ATU to home the capacitor
element of the ATU.

HOME L SIGNAL - The signal that commands the ATU to home the inductor
element of the ATU.

HOMING - To tune capacitor and inductor elements of the ATU to initial
values.

INJECTION FREQUENCIES - Frequencies introduced to the mixer stage of a
radio for the purpose of modulation/demodulation.

INTERLOCK - A circuit in which the action of one portion of the
circuit is dependent upon the condition of an associated circuit.

LOWER SIDEBAND - The lower frequency or group of frequencies produced
by an amplitude-modulation process.

MODULATE - To vary the amplitude or frequency of a wave by impressing
one wave on another wave.

GLOSSARY-4
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Section II. DEFINITION OF UNUSUAL TERMS (Cont.)

SELECTIVITY - The characteristic which determines the extent to which
the desired signal can be differentiated from disturbances of other
frequencies.

SENSITIVITY - The minimum input signal required in a radio receiver to
produce a specified output signal having a specified signal-to-noise
ratio.

SIDETONE - The sound of your own transmission in your headset or hand-
set.

SPURIOUS SIGNAL - An unwanted signal generated either in the equipment
itself or externally and heard (or seen) as noise.

SUPPRESSION - Elimination of unwanted signals or interference.

SYNTHESIZER - A device that can generate a number of frequencies for
multichannel .communications equipment.

TRICHLOROTRIFLUOROETHANE - A cleaning solution.

UPPER SIDEBAND - The higher frequency or group of frequencies produced
by an amplitude-modulation process.

GLOSSARY-5/ (GLOSSARY-6 BLANK)
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B
C
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Checking Unpacked Equipment .....cceceeeesn e eecensessesansenann . 2-5
Cleaning
Unit Maintenance ........... e ceserssesasenne e e ceeteccnonnns 2-15
Common Tools and Equipment
Intermediate General Support Maintenance ........cceeeeececeess 3-1
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E
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- X X X
CROSS REFERENCE TABLE REFERENCE DESIGNATION REFERENCE DESIGNATION X
PRINTED HIGHEST NOT HIGHEST NOT W:_ PIN NUMBER
REFERENCE ASSY SCHEMATIC
orSTERETSEN NURBER %ﬁﬁ&ﬂf i USED USED USED USED s o
A20 A2, A20A1T ASSY
Al A3026002 N/A 43030071 ° N THEU N ORAWING. ZONE
A3 A3026003 N/A A3027977 [ E3
120 23026000 N/A A3030074 Al ASSY T 0n18 ASSY SHEET NO. OF ORIGIN OR DESTINATION
A20A12 A3027352 A3027351 A3030076 A4 | TYPICAL CIRCUIT CONTINUATION CODE
A20A13 A3027672 N/ A A3030068 Pl Ei? £19 1 o4
A20A13A A3027654 A3027929 A3030068 A3 ASSY 36.38 40
A20A 14 A3027346 A3027345 A3030078 Jo JI THRU J4
A20A15 23027658 N/A 43030069 Jb JIL2 Kl
A20A16 A3027657 N/A 43030067 A20 ASSY A20AT9 ASSY
AD0A17 303015 N/A 43030063
Al Al THRU Al | A
A20A18 A3027685 43027943 A3030074 9,9 £3
A20A19 43031305 N/A A3030074 J3 Ji
A20A19A] 23031304 23031303 23030074 L1 A20RAT9A1 ASSY
A20C | 43027653 N/A 43030063 A20A12 ASSY CRI
A20C 1Al A302766 ] 7 A Ql
20 02 A3027858 3030063 . A o)
A20L I 3030152 43027940 43030063 15 023 ﬁ
A20L 1Al A3031138 A3031139 A3030063 | A20CI ASSY
A20A13 ASSY
Al
Al EI2 E3 THRU Ef |
Cl4 c8
NOTES: A20CIAI ASSY
A20A13A1 ASSY
1.0 SPECIFIC: El0 £1.3.4.8.9
|, UNLESS OTHERWISE SPECIFIED: 6 I THRU £9 \20L1 ASSy
RESISTANCE VALUES ARE IN OHMS. \20A14 ASSY :
RESISTORS ARE 5%, 1/84. Y .
VOLTAGES ARE OC. £l €4 E1O E2 THRU E9
|.2  PARTIAL REFERENCE DESIGNATIONS ARE SHOWN:
FOR COWPLETE DESTGRATION PREFTX WITH UNTT A20A15 ASSY  heOLTAV ASSY
NUMBER AND SUBASSEMBLY DESIGNATION A1AZ2. P - £1 THRU E5.E10
1.3 REFERENCE:
ASSEMBLY NUNBER A3031341. A20AT6 ASSY
Cl6 €8,9
|4 PART NUMBER A3030328. £1a £ THRU E16
|.5  PART NUMBER A3030326-1. JI

CEOLN-001

Figure FO-1. Chassis
Schematic Diagram
(Sheet 1 of 7)
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o o o
_ o e L o L 5 & 3 L
A20A16 A20L | A20C I AQOAI? A20A14 = A20AI12 A20A1S A20A18 U5 =2 & Zi? STANDARD
ASSY ASSY ASSY ASSY ASSY = ASSY ASSY ASSY ASSY
be ¢ e ¢ o ¢ ¢ be ¢ _ {
o
> o —_
[ [ [ [ [ o = [ [ = [ [ -
| | i | I O = = i B | | - | =
> — wJ -z =< — — =
e 3| e ¢l el . < .oz22:27¢ 922:333’333 'Y e =
[da) -+ [da) [da) = Z N O - =z O O a + + - -~ =z —
(=) 5 + U1 = () I +
~ e o - C o~ oo _R3=2g = o ) ~
n - [ L 30 |+12v IN (TO STD)
PI|J3 t |GND
ASSY 6ND| 1 ] 1 e ° ° ° o oo oo * I 31 |GND
PIT| 2 | 2
I 4V TX| T | 7 L 7¢3-€3
| £24V TX| 27 | 27 3
+24V TX| 28 | 28 4C6-E13
ON/OFF CONTROL| 12 | 12 4D5-
NN D5-E25
J2
AY - s A
-~ N/OFF CONTR
AQOA '2 33 |ON/O co oL
ASSY +24V SWITCHED E47 . 4 |+24V SWITCHED
-A- FOR ATU SELECT EI9 5 |-A- FOR ATU SELECT
-B- FOR ATU SELECT EI8 6 |-B- FOR ATU SELECT
-C- FOR ATU SELECT E42 ’ 7 |-C- FOR ATU SELECT
[00W P.A. FAIL-FAULT E25 3 |100W P.A. FAIL-FAULT
ATU + PA INTLK -0- INTLK E40 - 24 |ATU + PA INTLK -0- INTLK
500 SELECT E5| 18 {500 SELECT
| PTT TO 100V El6 - 15 |PTT TO 100W
' FAIL ATU 100K (HIGH VSWR) E29 23 |FAIL ATU 100% (HIGH VSWR)
TUNE | TUNE E39 34 |TUNE | TUNE
100K INPUT ATTENUATOR SELECT E36 17 |100W INPUT ATTENUATOR SELECT
TUNE END FROM 100W E3 38 |TUNE END FROM 100W

HOMING END PULSE E2 39 [HOMING END PULSE
FINE TUNE START EI7 I 40 [FINE TUNE START
HIGH SPEED SYNTH INTERLOCK E27 41 [HIGH SPEED SYNTH INTERLOCK
100W P.A. BY-PASS -0- BY-PASS E52 8 [100W P.A. BY-PASS -0- BY-PASS
i w k
AS Jo_J . P 35
ASSY 500 KHZ CARRIER —& 9 27 [500 KHZ CARRIER FROM EXT SYNTH
: FROM EXT SYNTH | j 26 (500 KHZ CARRIER FROM EXT SYNTH
36 [GND (BATTERY)
EL/3\7, GND (BATTERY]
N————A .

CEOLN-002-

Figure FO-1l. Chassis
Schematic Diagram
(Sheet 2 of 7)
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A20A12 == -~ STANDARD
ASSY T TeZ - S ASSY
¢ CTrBEEEREL. EL o o
5Z=28388822 S = =
gE¥gsusssisilE D8 S
-2 RS =
<l EEE<<<<<<Jwwwswe 4‘ <
P ER2s RS 2w o e ‘ J5 w s N
l N N ASSY
Pl
q J5
| 27 "\
| {628 31 {FWD PR
A— s %5 28 {TUNE END FROM M.P.
Al | 30 [HOMING (TO SERVO ANP)
ASSY P u{f/— % IE32 23 |HOME -L-
POWER LEVEL 25W -(- 25W| 8 | 8 }E;B 32 |HoME -C-
POWER LEVEL 10W -1- 10W] 6 | 6 ; 27 |MOVE -L- FROM HOME
PONER LEVEL 54 -1- 54| 5 | 5 Jesr [1]+12V TUNE -0 NORN
REF POWER LEVEL| 30|30 : Len 34 |REF PONER LEVEL
L/\f‘
i
N— Y v AN — A
N— &Y )
A20AT6 l i ™
ASSY i \ 28 [+24V SWITCHED TO RX-TX RELAY
‘ 29 [+24V SWITCHED TO RX-TX RELAY
P.A. L.P.F. SELECT (1) 9 [P.A. L.P.F. SELECT (1)
P.A. L.P.F. SELECT (2) ; 10 [P.A. L.P.F. SELECT (2)
P.A. L.P.F. SELECT (3 LE(P. A, L.P.F. SELECT (3)
P.A. L.P.F. SELECT (4) . t2 [P.A. L.P.F. SELECT (4)
P.A. L.P.F. SELECT (5) 13 [P.A. L.P.F. SELECT (5)
P.A. L.P.F. SELECT (6) | . 14 [P.A. L.P.F. SELECT (6)
AN— I\' |
A3 . |
ASSY 75.5 MHZ —) x vy ¥
! | ‘ . 75.5 WHZ
AN
A
VCO (77:104.9999) P2y oA
MHZ ‘Ex”ﬁj | | VCO (77:104.9999) NHZ (EXT)
AV
P4
STD 7,920 MHZ—EEi:::% 3
|

. CEOLN-003

Figure FO-1. Chassis
Schematic Diagram
(Sheet 3 of 7)
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FROM RELAY BY-PASS TO BNC

Y% &Y
Al

ASSY
FROM ATU TO BNC

Pl

+H2v TX[EZ;

o
o

!
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RF FROM ATU TO ANTENNA

A—

I\'

Al\r —— 1\,—
A20A 14
ASSY
PR 107
| ! FROM ATU TO BNC
|
|
— O——0E8
| | . FROM RELAY BY-PASS TO BNC
= E1Q RF TX FROM RX TX
RELAY TO TRANSFORMER
/\r —_—
J3 AN ———— A
A Clo A20A16
JQJ 0 +12V TX ASSY I
I
N\ -——
Ja -
"—l——-\ u J
JO eI S G }":
e o g5 &2 ¢ N
| = 2= 1 z2 =0 | | |
T - I i i
Tt 1 SRS Coms |
A20L 1 A20CH A20ALT A20A13
_ﬁ§§[”__ ASSY ASSY ASSY
Figure FO-1. Chassis

Schematic Diagram
(Sheet 5 of 7)
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N—— — —
A20A12 AQRééé
ASSY ANTENNA-FROM
! RX FILTER -2 P3 P2LS NI ANTENNA-FROM RX FILTER
! TO TRANSLATOR | 1 T | TO TRANSLATOR
A/ - I
) 1
/\, —_—
A20A 14
ASSY IR S AU Ut~ RFORX FROM
RF RX FROM RELAY , | RELAY RX TX TO RX FILTER
RX TX TO RX FILTER
D
| _ N
I I
| I
RF TX FROM E9
DIRECTIONAL COUPLER 10
X RELAY C /\F —— /\’ A I
-- B ASSY |
29 ug\g’—IFWD POWER TO SERVO AMP ,
+ ALC TO CONTROLS MOD
———
AQOA |6 -
ASSY
FTX FROM - N A%A s
DIRECTIUNAL CUUPLER 10
TX RELAY | ASSY
| J5
| N ,E3 r/3\6/~
REF POWER TO SERVO AMP
F£18 } E2
FND POWER TO SERVO AmMp C12 |~ Jpa 33
+ ALC TO CONTROLS MoD = +
(E17) ‘ u(Ez)
\
I3 - ~
MDDULE/O——<A> e = SEL g
Cl4 1 [
MODULE O ——— ‘ D 21 "
| (E18) : T—IU
' 1
Ci5 - -
PHASE 00—+ } = E34 .
[
Ll I ' Lo
PHASE O—— — ST (K 2
(E17) L—lm) ™
_—— J\,

REF POWER TQ SERVO AMP

FWD PONER TO SERVO AMP + ALC TO CONTROLS MOD

MODULE

MODULE

PHASE

PHASE

CEOLN-006

Figure FO-1. Chassis
Schematic Diagram
(Sheet 6 of 7)



TM 11-5895-1318-24 e EE150-LS-MMI-010/W110-RT1511 e TO 31R2-2GRC215-42

A20A 1S
ASSY
|
o |
i <l : 2 v Y
S z A20A 12
J2 < S 3 ASSY
aov] g l \ ’y—i . D IVRNPY
- — |
A20A19 E3 |
-- -- |
ASST Th20AT9A] - | |
ASSY . |
- '
I | E24 0 E21 +5V FROM Al9 FOR
j{ T A3 + AI2
|
{
A ~
-- -- | | A20A 18
-= -- ASSY
A ~ I
A20L | | | »)
ASSY [ IE9 5 | +12V
| -L- SHITCH STGNAL AIE9 . ;[E3° 25 |-L- SWITCH SIGNAL
1150 KHZ SWITCH STGNAL AIE8 * ;[EET 6 | 150 KHZ SWITCH SIGNAL
L AND C LOCK AIET * 26 |L AND C LOCK
“L- MOTOR POLE AIE6 i%E39 8 |-L- MOTOR POLE
“L- MOTOR POLE AIEII ;Iii? 14 |-L- MOTOR POLE
__ : 5 |-C- MOTOR POLE
5%522 13 |-C- MOTOR POLE
{E29 29 |-C- SWITCH SIGNAL

N
L AND C LOCK AIE?

1150 KHZ SWITCH SIGNAL AIEIO

-C- MOTOR POLE AIE6
-C- MOTOR POLE AIES
-C- SWITCH SIGNAL AIE2

CEOLN-007

I T
wWwONO
[@p X

Figure FO-1. Chassis
Schematic Diagram
(Sheet 7 of 7)
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INITIAL SWITCH SETTINGS INDICATOR STATUS
=
[1' 4 = =
Q a d [0 4
pd o Q
t 4 P4
w [ 1 wn
| X X 62}
m Q (@} < -
< = pul | a @
P4 (a4 = . . (@] ] <€
= = w (@) a4 — - @ > - — w wn
[0 4 [0 4 z o pd P 2] - [e0} Q (73] (&) o
(=] (@] w ] Z H — (T zZ [} P - (1]
zZ = z 2 . [ Q [T W (@] M - w < Q [t
1 s d = J < H | o] N (IS L (@] < L = zZ (a4 (1] |
Q [a1] (@] <t a4 w [s 4 < — — I X = Q Q . w O ] | -~
(L] wn pd ~N o o) [T w <C < - 4 ] | [T a (o] [ L w ('S
<« - - Z < (TR . m L = Z Z (TR Z - | (@] [%7]
| . 1 | a | = . - = — t o Q (@] = W l [F3] L — =
| ot - [a1] I —_ Cc | — O -} < 4 (@] I g < wn — N [} Q — — — Z Z |y [2] o] @
- x (93] . ~N (o] > <C Q — . > (&) Q = @ w x Q (@} zZ Q Q — - — o] — 2 w — <
a w ) (I _ 0 [s1] u - < a /2] > — (@) u — w (aa] ()] (@} le] - m < o [ (TR o [ < I
OFF-LINE BIT——— X X X X X X DN X DN DN DN DN X X X X DN DN UP |OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF X X
(A) 50 0FM ——— UP DN UP DN UP UP DN DN DN DN DN DN DN DN DN UP DN DN UP | ON OFF ON OFF OFF OFF OFF ON OFF OFF OFF X X
POWER OUTPUT TEST (B) NORMAL———{ UP DN UP DN UP DN DN DN DN DN DN DN DN DN DN UP DN DN UP | ON OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF X X
(C) VEHICULAR U DN UP DN DN DN DN DN DN DN DN DN DN DN DN UP DN DN UP | ON OFF OFF OFF OFF OFF OFF ON OFF OFF OFF X X
CW KEYING TEST—— UP DN UP DN UP DN ON DN DN DN DN ON DN DN UP UP ON DN UP | ON OFF OFF OFF OFF OFF OFF ON OFF OFF OFF X X
CARRIER SUPPRESSION TEST——— UP DN UP DN UP UP DN DN DN DN DN DN DN DN UP UP DN DN UP | ON OFF ON OFF OFF OFF OFF ON OFF OFF OFF X X
SIDEBAND SUPPRESSION TEST—— UP DN UP DN UP UP DN DN DN DN DN ON DN UP UP UP DN DN UP | ON OFF ON OFF OFF OFF OFF ON OFF OFF OFF X X
HARMONIC SUPPRESSION TEST——— UP DN UP DN UP UP DN DN ON DN DN DN ON UP UP UP DN DN UP | ON OFF ON OFF OFF OFF OFF ON OFF OFF OFF X X
SIDETONE TEST—— UP DN UP DN UP DN DN DN DN DN ON ON DN DN DN UP DN DN UP | ON OFF OFF OFF OFF OFF OFF ON OFF OFF OFF X X
VSWR PROTECTION TEST——— UP DN UP ON UP DN ON DN DN DN DN DN DN DN DN WP DN DN UP | ON OFF OFF OFF OFF OFF OFF ON OFF OFF OFF X X
\
RX SENSITIVITY TEST——— UP DN UP DN X UP DN DN ON DN DN DN ON DN DN WUP DN DN UP | ON OFF ON OFF OFF OFF OFF ON OFF OFF OFF X X
AUDIO OUTPUT AND __ | |
SISTORTION TEST U DN UP DN X UP DN DN DN DN DN DN DN DN ON UP DN DN UP | ON OFF ON OFF OFF OFF OFF ON OFF OFF OFF X X
VEHICULAR SIMULATION TEST UP DN UP DN DN DN ON DN DN DN UP DN DN DN DN UP DN DN UP | ON OFF OFF OFF OFF ON OFF ON OFF OFF OFF X X
X = NOT APPLICABLE
UP = SET SWITCH TO UP POSITION
DN = SET SWITCH TO DOWN POSITION CEOLNOOS

Figure FO-2. 1Initial
Setup Table for R/E
Test Fixture
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

SOMETHING WERONE witH tHis pusLicaTiON?

FROM (PRINT YOQUR UNIT'S COMPLETE ADDRESS)

THEN  JOT DOWN THF Commander
DOPE ABOUT IT ON THIS Stateside Army Depot
FORM. CAREFULLY TEAR IT Stateside, N.J. 07703-5007

OUT. FOLD IT AND DROP IT
IN THE MAIL' DATE SENT

10 July 1975

™

PUBLICATION NUMBER

11-5840-340-12

PUBLICATION DATE ’ PUBLICATION TITLE
23 Jan 74 Radar Set AN/PRC-76

BE EX

ACT  PIN-POINT WHERE (T IS

IN THIS SPACE TELL WHAT IS WRONG

PAGE
NO

2-25

3-10

PARA- FIGURE TABLE
GRAPH NO NO

2-28

3-3 3-1

FO3

AND WHAT SHOULD BE DONE ABOUT IT:

Recommend that the installation antenna alignment
procedure be changed throughout to specify a 2° IFF
antenna lag rather than 1°.

REASON: Experience has shown that wiNy/only a 1° lag,
the antenna servo system is too sensitive to wind
gusting in excess of 25 knogs, and has a tendency to
rapidly accelerate and dec as it hunts, causing
strain to the drive train. ing is minimized by
adjusting the lag to 2° withodt degradation of
operation.

Item 5, Function col Change "2 db" to "3db."

REASON: Thf\adjustment procedure for the TRANS POWER
FAULT in alls for a 3 db (500 watts) adjust-
ment to li e TRANS POWER FAULT indicator.

Add new step f.1 to read, '"Replace cover plate removed
Anstep e.1, above."

REAPON: To replace the cover plate.

Zone C 3. On J1-2, change '+24 VDC to '"+5 VDC."

REASON: This is the output line of the 5 VDC power
supply. +24 VDC is the input voltage.

SSG
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