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WARNING

Operator and maintenance personnel should be familiar with
the requirements of TB-385-4 bhefore attempting installation
or operation of the equipment. Failure to follow the require-
ments of TB-385-4 could result in injury or DEATH.

DON'T TAKE CHANCES!

DANGEROUS RF VOLTAGES, UP TO 2,000 V, MAY
EXIST WITHIN THE AN/GRM-114 WHILE THE UNIT
IS OPERATING. AVOID RADIO FREQUENCY BURNS.
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THIS EQUIPMENT CONTAINS PARTS

AND ASSEMBLIES SENSITIVE TO
DAMAGE BY ELECTROSTATIC DISCHARGE (ESD).
USE ESD PRECAUTIONARY PROCEDURES
WHEN TOUCHING, REMOVING OR INSERTING
PRINTED CIRCUIT BOARDS.

ESD
CLASS 1

GENERAL HANDLING PROCEDURES FOR ESDS ITEMS

e USE WRIST GROUND STRAPS OR e PERIODICALLY CHECK CONTINUITY AND
MANUAL GROUNDING PROCEDURES RESISTANCE OF GROUNDING SYSTEM

e KEEP ESDS ITEMS IN PROTECTIVE e USE ONLY METALIZED SOLDER SUCKERS
COVERING WHEN NOT IN USE e HANDLE ESDS ITEMS ONLY IN PROTECTED

e GROUND ALL ELECTRICAL TOOLS AREAS

AND TEST EQUIPMENT

MANUAL GROUNDING PROCEDURE

e MAKE CERTAIN EQUIPMENT IS POWERED DOWN e TOUCH PACKAGE OF REPLACEMENTS ESDS
ITEM TO GROUND BEFORE OPENING
PRIOR TO REMOVING
¢ TSSU[?: I.(?ER'\C/)IgND e TOUCH GROUND PRIOR TO INSERTING

REPLACEMENT ESDS ITEMS

ESD PROTECTIVE PACKAGING AND LABELING
e INTIMATE COVERING OF ANTISTATIC MATERIAL WITH AN OUTER WRAP OF EITHER
TYPE 1 ALUMINIZED MATERIAL OR CONDUCTIVE PLASTIC FILM -OR-

HYBRID LAMINATED BAGS HAVING AN INTERIOR OF ANTISTATIC MATERIAL WITH
AN OUTER METALLIZED LAYER

e LABEL WITH SENSITIVE ELECTRONIC SYMBOL AND CAUTION NOTE
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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

2028-2 located in back of this manual direct to:

ATTN: DRSEL-ME-MQ, Fort Monmouth, New Jersey, 07703.

In either case, a reply will be furnished direct 10 you.
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CASE OPEN

Figure 1-1. Test Set Radio AN/GRM-114
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CHAPTER |

INTRODUCTION

Section |.

1-1. Scope.

a. This manual describes Test Set, Radio
AN/GRM-114 and contains information for in-
stallation, operation, and direct support (DS), and
general support (GS) maintenance.

b. Repair parts and special tools to sup-
port the AN/GRM-114 are listed in TM11-6625-
3016-24P.

1-2. Maintenance Forms, Records, and Reports.

a. Reports of Maintenance and Unsatisfactory
Equipment. Department of the Army forms and pro-
cedures used for equipment maintenance will be those
prescribed by TM 38-750, The Army Maintenance
Management System.

b. Report Packaging and Handling Deficiencies.
Fill out and forward SF 364 (Report of Discrepancy
(ROD)) as prescribed in AR 735-11-2/DLAR
4140.55/NAVMATINST 4355.73/AFR  400.54/MCO
4430.3E.

c. Discrepancy in Shipment Report (DISREP) (SF
36/). Fill out and forward Discrepancy in Shipment
Report (DISREP) (SF 361) as prescribed in AR
55-38/NAVSUPINST  4610.33B/AFR  75-18/MCO
P4610.19C/DLAR 4500.15.

Section

1-6. Purpose. Test Set, Radio, hereinafter referred to
as Communications Service Monitor ANK2RM-114, or
AN/GRM-114, is a compact, light-weight,
portable maintenance instrument which provides test
and measurement capabilities to effectively test and ser-
vice a variety of avionics and communications
equipments.

1-7. Use. The AN/GRM-114 contains an internal
rechargeable battery pack, and can be used almost
anywhere without concern for immediate power.
It can also be operated from an ac line voltage or
an external dc source.

GENERAL

1-3. Reporting Equipment Improvement Recommen-
dations (EIR). If your AN/GRM-114 needs improve-
ment, let us know, Send us an EIR. You, the user, are
the only one who can tell us what you don't like about
your equipment, Let us know why you don'’t like the
design, Tell us why a procedure is hard to perform. Put
it on an SF 368 (Quality Deficiency Report). Mail it to
Commander, US Army Communications-Electronics
Command, ATTN: DRSEL-ME-MQ, Fort

Monmouth, New Jersey 07703, We’'ll send you, a reply,

1-4. Administrative Storage. Administrative storage
of equipment issued to and used by Army activities will
have preventive maintenance performed in accordance
with the PMCS charts before storing. When removing
the equipment from administrative storage, the PMCS
should be performed to assure operational readiness.
Disassembly and repacking of equipment for shipment

or limited storage are covered in[paragraph 5-71

1-5. Destruction of Army Electronics Materiel.
Destruction of Army electronics materiel to pre-
vent enemy use shall be in accordance with TM
750-244-2.

IL DESCRIPTION AND DATA

1-8. Description and Capabilities. The AN/GRM-
114 incorporates the functions of an FM/AM sig-
nal generator, FM/AM receiver, RF spectrum
analyzer, oscilloscope, audio generator, power
monitor, and a multimeter. These functions per-
mit the test set to perform general diagnostic
tests end transmitter/receiver performance tests.

1-9. Equipment Characteristics, lists
the physical characteristics of the Communica-
tions Service Monitor AN/GRM-114.
lists the electrical characteristics, and [fable_1-3|
lists the environmental characteristics.
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Table 1-1. Physical Characteristics

Characteristics

Specification

Power:

Size:

Weight:

Typical DC Currents:

Typical Power Consumption:

Internal Battery:

110/230 V ac, 50 to 400 Hz or 11 to 28 V dc

12.5 in wide (31.8 cm), 8 in high (20.3 cm),
19.5 in deep (49.5 cm)

Approximately 52 Ib (22.4 kg)

43 A at 12 V and 1.85 A at 28 V (With os-
cilloscope/receiver ON and Dual Tone Gen-
erator/Spectrum Analyzer OFF)

80 W

12 V dc
5.0 Ah

Table 1-2. Electrical Characteristics

Characteristics

Specification

RF Signal Generator
Frequency Range:

Frequency Accuracy:

FM Quieting:

Residual FM:

RF Output Power:

Ranges:

Accuracy:

100 Hz to 999.9999 MHz in 100-Hz steps

5 x 10-'(+0.00005%)

2 x 107 (typically)

(See specification on TCXO Master
Oscillator)

42 dB below 3.3 kHz deviation at 1-kHz
rate, as measured in a 0.3 to 3-kHz post-
detection bandwidth

Less than 100 Hz

—130 dBm to -—33 dBm (100 Hz-999.9999 MHz)
—130 dBm to --O dBm (20 kHz-16 Hz)
continuously variable into 50 W

NORM (Normal), pv x 100, and HI LVL
(High Level) (0 dBm)

—110 to —35 dBm 2.5 dB to 400 MHz

+3.0 dB above 400 MHz
These specifications may not be met at
certain frequencies as a result of the in-
ternal design of the unit

1-2
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Table 1-2. Electrical Characteristics — Continued

Characteristics

“HI Level” Power Range

Internal Modulation
AM:
FM:

External Modulation
AM:

FM:

Oscilloscope
Display Size:
Vertical Bandwidth:

External Vertical Input Ranges:

Horizontal Sweep Rate:
Spectrum Analyzer
Dynamic Range:

Dispersion:

Bandwidth Resolution:
Audio Generator
Frequency Range
Variable Tone:
Fixed Tone:
Accuracy
Fixed Tone:
Variable Tone:

Resolution:

Output Level:

Specification

0 dBm; +2.5 dB (20 kHz to 600 MHz)

+4.0 dB (600 MHz to 999.9999 MHz)
Dial indicator accuracy (dBm scale) is
maintained relative to 0-dBm indication

10 Hz to 5 kHz (0 to 90%)
10 Hz to 9999.9 Hz rate, 0 to +15 kHz
deviation

3.0 V (x1V) peak-to-peak produces 90%
modulation

6.0 V (£2V) peak-to-peak produces +15 kHz
deviation (maximum modulating frequency
= 15 kHz)

5x5cm

DC to 1 MHz (at 3-dB bandwidth) ac
or dc inputs

10 mV, 100 mV, 1 V, 10 V per division
10 ms, 1 ms, 100 ps, 10 ps per division

70 dB (=30 dBm to —100 dBm)

Continuous from #0.5 MHz to 5 MHz from
center frequency (1 to 10 MHz span)

30 kHz

10.0 Hz to 9999.9 Hz
1 kHz

+20 Hz
0.01%
0.1 Hz

O to 2.9 V rms minimum for either tone
into 150 W

1-3
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Table 1-2. Electrical Characteristics — Continued

Characteristics

Specification

Distortion
10 Hz to 100 Hz:
100 Hz to 9999.9 Hz:
Fixed Tone:
Receiver/Monitor
Frequency Range:
Resolution:
10 dB Sinad Sensitivity:
Selectivity at 3 dB Point

Narrow:

Mid:

Wide:

Quieting:

Adjacent Channel Rejection:

Beat Frequency Oscillator
Accuracy:

Demodulation Output Level
AM:

FM:

Receiver Antenna Input Protection:

Power Monitor

Frequency Range:
Power Ranges:
Accuracy

1 to 600 MHz:

600 MHz to 1 GHz:
Input Power:

1-4

2% maximum
0.7% maximum
2% maximum

300 kHz to 999.9999 MHz
100 Hz
2 p V (typical)

Receiver 15 kHz; detector audio bandwidth
is 8 kHz

Receiver 150 kHz; detector audio bandwidth
is 8 kHz

Receiver 150 kHz; detector audio bandwidth
is 80 kHz

Deviation measurements can be made down
to 0.1 kHz

Greater than 25 dB at +25 kHz (typical)

Greater than 40 dB at +50 kHz (typical)

BFO is phase-locked to master oscillator
+3 dB, from 2 pV to 5000 pVv

100% = 0.5 V peak-to-peak nominal
+10 kHz = 0.65 V peak-to-peak nominal

0.25 watts maximum level without damage

1 MHz to 1 GHz
0 to 10 and 0 to 100 watts

+10%

+20% of reading plus 3% of full scale
20 watts continuous;

100 watts for 10 seconds
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Table 1-2. Electrical Characteristics — Continued

Characteristics

Specification

TCXO Master Oscillator
Accuracy:

Aging Stability:
Frequency Error Meter
Measurement Capability

Meter Sensitivity:

Ranges:

Resolution:

Zeroing:

MM-100 Multimeter
SINAD

Range:
Accuracy:

Distortion (DIST)
Range:

+DC Volts
Ranges:
Accuracy :

AC Volts

Range:

Accuracy:

Selectable Impedances:

5 x 10-"(+0.00005%),

2 x 10'7 (typical).

Greater accuracy is attainable with front-
panel adjustment

2 to 3 ppm during first year;
1 ppm per year thereafter

Typically 1.5 p V above 1 MHz (sensitivity
is reduced below 1 MHz)

+1.5 kHz, £5 kHz, 15 kHz (full scale)

50 Hz (calibration marks at 100 Hz on
+1.5-kHz range)

Frequency error meter is automatically
zeroed every 1.5 seconds during a 3-ms time
period. Auto zeroing may be disabled with
AUTO/OFF/ZERO, BATT switch

3-20 dB
+1.5 dB

0-10%, and 0-30%

Av, .3v, 1v, 3v, 10V, 30V, 100V, and 300V
(full scale)

+3% full scale (1 M Winput 2Z)

.1 to 300 V rms full scale

+3% full scale (25 Hz -25 kHz)

3.2, 8, 150, and 600 W, and 1 M Wunbalanced

1-5
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Table 1-2. Electrical Characteristics — Continued

Characteristics I Specifications

AM%
Range: 0-100%
AC Load HI-Z (A M W)
Ohms | 30 Wcenter scale x 1
Fuse | 1/32 A normal blow
Table 1-3. Environmental Characteristics
Characteristics Specifications

Temperature Range

Internal, Test Set

| (32 to 122° F) O to 50° C

1-10.

supplied.

Items Supplied.| Table 1-4] lists the items 1-11. Items Required (but not supplied). Items

required that are not supplied are listed in[table]
[5-1] Tools and Test Equipment.

Table 1-4. Items Supplied

ltem Quantity

1-6

AN/GRM-114

(includes multimeter MM-100 1

Attenuator 10 dB
Input 150 watts
10 dB attenuator
20 dB attenuator
30 dB attenuator
Cigarette lighter adpater plug DC power cord
Test probe for multimeter

Cable
BNC on one end, N-type connector on
other end

Antenna

90° BNC Connector

T = T =
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Table 1-4. Items Supplied - Continued

Item Quantity
Spare fuses 4
1/32 A 250 V 1
11/4 A 125 V Slow Blow 1
712 A 32V 2
Allen Wrench 1
Power cord AC 1
Canvas Cover/Carrying Case 1
Technical Manual TM 11-6625-3016-14 1

1-12. Warranty Information.

a. Warranty.

(1) IFR, Inc. warrants that each new in-
strument manufactured by it is free from defects in
material or workmanship under normal use and
service for a period of two years from the ship-
ping date. (NOTE: 90 day warranty on battery
pack). Each instrument is functionally tested
immediately prior to shipment. If, upon examina-
tion by IFR, the instrument is determined to be
defective in workmanship or material, IFR will,
subject to the conditions set forth below, either
repair the defective part or replace it with a new
part on a pro rata basis. IFR shall not be liable
for any delay or failure to furnish a replacement
part resulting directly or indirectly from any gov-
ernmental restriction, priority or allocation or any
other governmental regulatory order or action,
nor shall IFR be liable for damages by reason of
the failure of the instrument to perform properly
or for any consequential damages. The warranty
does not apply to any instrument that has been
subject to negligence, accident, shipping damage,
misuse or improper installation or operation, or
that in any way has been tampered with, altered
or repaired by any person other than an authoriz-
ed IFR service organization or any employee
thereof, or to any instrument whose serial number
has been altered, defaced or removed, or to any
instrument purchased within, and thereafter re-
moved beyond, the continental limits of the

United States. Annual recalibration is not in-
eluded in warranty.

(2) All sales are FOB IFR Factory Wichita.

IFR will assume responsibility for freight charges
on all legitimate warranty claims within thirty

(30) days from the original shipping date. All
legitimate warranty claims within thirty (30)
to ninety (90) days should be shipped to IFR
freight collect and will be returned freight col-
lect. All freight on warranty claims after ninety
(90) days will be paid by the customer.

(3) This warranty shall, at IFR’s option,
become void if the equipment ownership is chang-
ed, unless the prior owner or the proposed owner
obtains approval of continuation of the warranty
prior to the change of ownership.

(4) This warranty is in lieu of all other
warranties, expressed or implied, and no one is au-
thorized to assume any liability on behalf of IFR
or impose any obligation upon it in connection
with the sale of any instrument, other than as
stated above.

(5) The right is reserved to change the
published specifications of the equipment at any
time and to furnish merchandise in accordance
with current specifications without incurring any
liability to modify equipment previously sold, or
to supply new equipment in accordance with ear-
lier specifications except the classification of
special apparatus.

1-7



T™M 11-6625-3016-14

b. Service.

(1) When requesting service, the origina-
tor shall give IFR information concerning the na-
ture of the failure and the manner in which the
equipment was used when the failure occurred.
Type, model, and serial number should also be
provided.

(2) Do not return any products to the fac-
tory without first receiving authorization from the
factory Customer Service Department.

CONTACT: IFR, Inc.
10200 W. York St.
Wichita, Kansas 67215 USA

ATTN: Customer Service Depart.

PHONE: (800) 835-2350
(Customer Service Only)
TWX: 910-741-6952

(3) Unless otherwise specifically request-
ed, packaging for a return shipment shall be in the
original container and packaging material. If the
original container and material are not available,
information as to suitable packaging techniques
will be provided by the IFR Shipping Department.

(4) Returned material claimed defective,
but found to meet all previously applicable speci-
fications, will be subject to a minimum evaluation
charge consisting of the labor charges involved in
the status determination of the material.

(5) Returned material not accompanied
by statement of claimed defects may be returned
at the originator's expense.

(6) All freight costs on non-warranty ship-
ments are assumed by the customer.

(7) Any departure from the above instruc-
tions without specific factory authorization can
be considered a breach of warranty, and all ex-
penses incurred as a result will be billed to the
originator.

1-8

1-13. Safety Precautions. Listed below are several
important safety precautions which must be ob-
served during all phases of installation and opera-
tion. IFR Inc. assumes no liability for customer’s
failure to comply with any of the safety precau-
tions outlined in this manual.

a. Complying with Instructions. Installa-
tion/operating personnel should not attempt to
install or operate AN/GRM-114 without reading
and complying with all instructions contained in
this manual. All procedures contained in this man-
ual must be performed in exact sequence and man-
ner described.

b. Grounding Requirements. To minimize
shock hazard, chassis and case of AN/GRM-114
must be connected to an electrical ground. The
unit is furnished with an ac and dc power cable,
each of which incorporates a ground pin for this
purpose. The ac power cable is equipped with a
standard 3-pin grounded plug on one end which
must be connected only to a properly grounded
3-pin wall receptacle.

WARNING
Due to potential safety hazards,
use of three-prong to two-prong
adapter plug is not recommended.

The dc power cable features a cigarette lighter
adapter on one end.

Operating Safety. Due to presence of po-
tentially lethal voltages within AN/GRM-114,
operating personnel must not remove test equip-
ment covers at any time. Component replace-
ment and internal adjustments must be made by
qualified maintenance personnel only.

d. Observing CAUTION and WARNING
Labels. Extreme care should be exercised when
performing any operations preceded by a CAU-
TION or WARNING label. CAUTION labels appear
where possibility of damage to equipment exists,
while WARNING notes denote a condition where
a shock hazard exists, exposing personnel to possi-
ble bodily injury.
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CHAPTER 2

PREPARATION FOR USE AND INSTALLATION

2-1. Unpacking. Refer to figure 2-1 and[parad
[graph 1-2] ¢ for AN/GRM-114 packaging.

a. Position shipping carton with “OPEN
THIS END” label facing up.

b. Remove packing slip attached to top
side of carton, (Use packing slip to
confirm receipt of all goods as listed,)

c. Cut and remove white holddown straps
from shipping carton,

d. Cut tape along top 3 edges of carton to
open lid.

e. Remove WARRANTY INFORMATION
PACKET from carton.

f. Remove top packing mold from carton.

g. Unwrap polyethylene sheeting from top
of canvas carrying case.

h.  Carefully lift canvas carrying case from
carton by handle and remove polyethy-
lene sheeting and bottom packing mold.

i. Unzip carrying case and carefully remove
AN/GRM-114.

j. Save shipping carton and all packing
material for possible reuse.

2-2. Assembly. The AN/GRM-114 comes fully
assembled, except for the antenna. Refer to
for assembly instructions
and drawings.

2-3. Checking Unpacked Equipment.

a. Inspect all equipment for visible or con-
cealed damage which may have occurred
during shipment, If the equipment has
been damaged, refer to “RECEIVING
INSPECTION/UNPACKING" sticker af-

fixed to shipping container for “Damage
Claim” procedure.

b. Check the equipment and accessories
against the packing slip. Report all
discrepancies in accordance with the
“Damage Claim” procedure.

2-4. Siting. The AN/GRM-114 may be battery
operated in nearly any location, Mobile, aircraft,
or marine operation is possible directly from 11-
to 28- V dc power systems, using a furnished ciga-
rette lighter adapter plug. AC operation is possible
from 110/230-V ac, 50- to 400-Hz power sources.

2-5. Installation Instructions.

a. Extend support bracket on bottom of
unit to fully locked position and place
the set on flat surface, bottom side down.
(Bottom side of unit has four plastic
feet.)

b. Unlatch and fold back lid, exposing
front panel face of unit. (If desired, lid
can be detached from set at hinges by
sliding lid to operator’s right. )

C. Remove retaining plate inside lid by ro-
tating quick-release latch counterclock-
wise (ccw) and gently pulling plate
straight out from lid.

d. Remove ac and dc power cables from
inside of lid, along with 90° BNC
connector, Note additional accessories
attached to rear side of retaining plate
removed in step c. Those accessories
include:

4 spare fuses
1 antenna
1 Allen wrench

(Refer tom for list of items required but
not supplied.)

2-1
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Figure 2-1. AN/GRM-114 packaging
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e. Determine source of power to be used
to energize AN/GRM-114 and proceed
accordingly:

(1) AC or DC Power

(a) Connect 6-pin socket on end of
furnished ac (or dc) power cable
to 6-pin external power recepta-
cle on rear of unit.

(b) Connect 3-pin grounded plug on
opposite end of ac power cable
to standard 3-pin grounded re-
ceptacle. (For dc operation, con-
nect cigarette lighter adapter on
opposite end of dc power cable
to cigarette lighter socket.)

(c) Place PWR/OFF/BATT switch to
PWR position to energize set.

(2) Battery Operation

(a) No power cable connections re-
quired; place PWR/OFF/BATT
switch to BATT position to
energize unit.

f. For “off-the-air” testing, antenna must
be connected to ANT INPUT connector
on front panel of unit. If unit is to be
operated in an upright position, an ten -
nae may be connected directly to ANT
INPUT connector.

If unit is to rest on its support bracket
during operation, attach antenna to
furnished 90° BNC connector, then
attach antenna/90° BNC connector
assembly to ANT INPUT Connector.

{ CAUTION

If an external antenna attached to
an unterminated coax cable is used,
remove any possible static charge
buildup before connecting coax to
ANT INPUT connector.

2-6. Power Requirements. The AN/GRM-114 can
be powered from its internal battery pack, or from
ac or dc power sources. For ac operation, all units
are normally factory wired to accept external
power sources, which are generally available at the
installation site.
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NOTE

Before making any ac power con-
nections, check the AN/GRM-114
power rating against the power
source rating to insure that they are
compatible. If they are not, refer to
[chapter 5| [figure 5-3| for power

supply modifications.

Power rating for the AN/GRM-114
can be found on the Model/Serial
No. nameplate, which is located on
the bottom side of the unit, or in
[chapter 1| [paragraph 7] [table 1-1]

An adhesive CAUTION sticker is on
all units and power cables wired for
operation at 230 V ac. No sticker
is on units wired for operation at
110 V ac.

CAUTION

The AN/GRM-114 is designed to
operate continuously with inputs
of 20 W or less into the TRANS/
RCVR connector. Should the input
power to the AN/GRM-114 exceed
20 W, use the 10-dB, 150 W power
attenuator supplied with the AN/
GRM-114. Use of the 10-dB, 150
W attenuator will reduce the in-
coming power by a factor of 10.
If the 10dB, 150 W attenuator is
not available, the following chart
must be observed:

100 W 10 sec. on 60 sec. off  15% duty cycle
50 W 20 sec. on 45 sec. off 30% duty cycle
30W 2min.on 2 min. off 50% duty cycle

CAUTION

If the AN/GRM-114 is being power-
ed by a vehicular dc supply, unplug
the AN/GRM-114 before starting
the engine.

2-7. Initial Checks and Alignment. If an external
power source is used, either ac, or dc using the
cigarette lighter adapter, ensure that the power
cable is securely mated to the ac plug on the out-
side of the AN/GRM-114 rear panel.

2-3/( 2-4 blank)
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CHAPTER 3

THEORY OF OPERATION

NOTE

The schematics referenced in this

chapter are located in [Chapier 6]

3-1. General Theory. (Refer to [Figure 3-1] for a
block diagram. )

The AN/GRM-114 Communications Service Moni-
tor is a highly accurate, versatile, portable unit
which may be used to monitor, align, and trouble-
shoot CW, AM, FM and SSB Communications
equipment. The unit features a quadruple-conver-
sion digitally-synthesized superheterodyne receiver
and a dual-conversion digitally-synthesized low-
power rf signal generator. The unit also contains
a variable-frequency tone generator and a fixed-
frequency tone generator (refer to| paragraph 3-7)),
spectrum analyzer. multimeter (refer to [paragraphl

[3-10) an oscilloscope (refer to [paragraph 3-8) and

an rf wattmeter The AN/GRM-114 may be power-
ed (refer to paragraph 3-11)I by an external source
of 115 or 230 V ac; 11 to 28 V dc, or by the in-
ternal 12 volt rechargeable lead-acid battery. The
internal battery is kept charged by means of an
internal cur-rent regulated charger circuit. The
charger circuit is energized whenever the AN/-
GRM-114 ac power cord is connected to an active
ac outlet. The charger circuit is energized even
when the AN/GRM-114 is turned off. The internal
battery may be charged by applying 14 to 16 V dc
from an external source to pin 11 of the rear
panel power jack. The negative terminal of the
external source should be connected to pin 10 of
the rear panel power jack.

a. Used as a receiver (refer to[paragraph]
[3-2), the AN/GRM-114 permits the technician to
monitor and measure the characteristics of CW,
AM, FM and SSB signals from 300.0 kHz to
999.9999 MHz. The FREQUENCY MHz thumb-
switches on the front panel control the digital
frequency synthesis circuitry (refer to [paragraphs]
[3-5] and 3-6) which tunes the receiver to the se-
lected frequency. The AN/GRM-114 receiver fre-
guency is specified as accurate to within .00005%
of the selected frequency. Typically, it is accurate

to within .00002%. The 10 MHz TCXO (Master
oscillator) is principally responsible for main-
taining receiver frequency accuracy and stability.
The demodulated outputs of the receiver may be
used to audibly monitor an applied signal, deter-
mine its relative signal strength, exact carrier or
resting frequency, and modulation characteristics.
An Intermediate Frequency (IF) representation of
the received signal may be displayed on the Spec-
trum Analyzer, (refer to [paragraph_3-9) where
amplitude, bandwidth and spectral purity may be
measured and examined.

b The AN/GRM-114 AM/FM rf signal
generator (refer to[paragraph 3-3) permits the
technician to inject low power CW, AM or FM
signals from 100 Hz to 999.9999 MHz into a
unit under test (JUT). The FREQUENCY MHz
thumbswitches on the front panel control the
digital frequency synthesis circuitry which sets
the generator to the selected frequency. The AN/-
GRM-114 rf signal generator frequently is speci-
fied as accurate to within .00005% of the selected
frequency. Typically it is accurate to within
.00002%. The TCXO is principally responsible
for maintaining generator frequency accuracy and
stability. The rf signal generator may be AM or
FM modulated by using the internal Dual Tone
Generator and/or an external audio signal ap-
plied to the EXT MOD jack on the front panel.
FM deviation and depth of AM modulation may
be set by adjusting the amplitude of the modulat-
ing signal (s). The amount of FM deviation may be
read on the DEVIATION (KHz) /WATTS meter
(refer to [paragraph 3-4) and/or displayed on the
oscilloscope. The percentage of AM modulation
may be determined by displaying the AM modu-
lation envelope on the oscilloscope and/or by
using the AM% modulation function of the Multi-
meter (MM-100).

3-2. Receive Theory. (Refer to[figure 3-Z] for a
block diagram.)

a. Antenna input is received at the ANT

INPUT connector and passes through the Static
Discharge Protector which limits voltage and cur-
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rent to protect the 1st Mixer [(figure 6-32). The
Power Monitor Relays[(figure 6-25) are de-energiz-
ed. The 1st Mixer Relays (figure] 6-32) are de-
energized and the 1st local oscillator signal (refer
to [figure 3-51for a block diagram) is present at
1200-MHz above the first three digits of the FRE-
QUENCY MHz thumbwheels. A 1200-MHz inter-
mediate frequency is applied to the 1200-MHz
Diode Switch [(figure 6-24), where it is filtered.
It is then applied to the 1200-MHz Amplifier,
and the amplified signal is applied to the 1200-
MHz Diode Switch where it is filtered once more.
The 1200-MHz signal is applied to the 2nd Mixer
where the 2nd local oscillator signal
(refer to [figure 3-6 for a block diagram) is present
at 1079.0001-1080.000-MHz, depending on the
last four digits of the FREQUENCY MHz thumb-
wheels. The 2nd Mixer beats the two signals to-
gether and the difference signal of 120-MHz is
fed through the Receive Diode Switch to the
Spectrum Analyzer for display and to the 120-
MHz Receiver [(figure 6-37). Within the 120-MHz
Receiver, the 120-MHz signal beats with a signal
from a 109.3-MHz oscillator. The difference signal
of 10.7-MHZ beats with a signal from a 10.95-
MHz oscillator, and the 250-kHz difference signal
is applied to the 250-kHz I.F. Monitor Audio Cir-
cuit Board ([figure 6-21). The signal splits for
AM and FM demodulation. AM audio and signal
level are detected. The detected signal level oper-
ates the AGC and squelch systems. The AGC Sys-
tem controls the gain from the 120-MHz Receiver
to the 250-kHz I.F. Monitor Audio Circuit Board.
The SQUELCH adjustment controls the squelch
threshold, which is the signal level required at the
ANT INPUT connector for audio output to be
enabled, and the detected signal level is applied
to the DEVIATION (KHz)/WATTS meter to
display the signal strength. A 250-kHz Interme-
diate Frequency (1. F.) is applied to the oscillo-
scope for display of the AM envelope. The 250-
kHz I.F. is rectified to a dc level through a dis-
criminator and audio filter. The dc level is the
reference for the FREQ. ERROR (KHz) meter.
If the I.F. signal increases, the dc level increases
moving the FREQ. ERROR (KHz) Meter in the
positive direction. If the I.F. signal decreases,
the dc level decreases, moving the FREQ. ER-
ROR (KHz) /watts meter in the negative direc-
tion. The amount of change in the Intermediate
Frequency as it increases or decreases due to
modulation is the FM deviation. The rate of change
as the Intermediate Frequency increases or de-
creases is the FM audio signal. This signal is sent

3-4

to the oscilloscope for monitoring FM deviation
and frequency. This signal is also applied to a
peak detector to operate the DEVIATION (kHz)/
WATTS meter. A separate FM audio output goes
to the FM contact of the AM/FM switch. The AM
audio output goes to the AM position of the AM)
FM switch. The output of the AM/FM switch is
the Demod output of the test set. This output
is fed to the MM 100 and RCVR contact of the
INT MOD/RCVR switch. The output of the
INT[ MOD?RCVR switch passes through the
volume control to the audio amp and out to the
speaker.

b. Transmitter input is applied at the
TRANS/RCVR connector on the front panel.
The Transmitter Sensor puts the
unit into the Receive mode if the GEN/RCVR
switch is in the GEN position. The signal is at-
tenuated by a 20 dB pad. The output signal is ap-
plied to the Power Monitor relays. The relays are
de-energized, the signal passes through the relays,
and is detected by the Power Monitor diode, The
detected signal is applied to the Regulator and
Power Supply Circuit Board [(figure 6-22), where it
operates the Power Monitor functions on the cir-
cuit hoard. The circuit hoard sends a signal to the
Relay Driver to energize the 1st Mixer
relays. The applied signal passes through a 60-dB
attenuator to the 1st Mixer relay assembly. The
signal applied at the TRANS/RCVR connector is
therefore attenuated by a total of 80 dB, For ex-
ample, if 100 watts is applied to the TRANS/
RCVR connector, --30 dBm is applied to the 1st
Mixer relay assembly. The relays are energized,
and pass the signal to the 1st Mixer circuit. From
there, the signal follows the same path described
in [paragraph 3-2a.

3-3. Generate Theory, ( Refer to[figure 3-3| for a
block diagram. )

a. The 120-MHz FM/AM Generator always
generates a 120-MHz signal. This signal is phase
locked to the TCXO through a .10-kHz signal from
the Clock Dividel (figure 6-9), The Dual Tone Gen-
erator [figure 6-20)] sends an audio signal to the
FM/AM Generator applying either AM or FM mod-
ulation to the 120-MHz signal, depending on the
position of the AM/FM switch. This modulated
120-MHz signal is crossfed to the 2nd Mixer (fig-
ure [6-33). Thd crossfeed diode switch in the 2nd
Mixer allows a signal path through the 2nd Mixer
to the 120-MHz Receiver and the Spectrum Analy -
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zer. From there, it follows the same path through
the 120-MHz Receiver and the 250-
kHz 1.F. Monitor Audio Circuit Board
as do received signals (refer to [paragraph_3-Z2a.).
A second 120-MHz output of the FM/AM Gen-
erator is applied to the variable attenuator (RF
LEVEL/BFO INJECTION), which is calibrated
in both pv and dBm. The variable attenuator
is accurate at the TRANS/RCVR port with a
scaling factor which is controlled by the HI LVL/
HV x 100/NORM switch. Attenuator output is
applied to the 2nd Mixer where it can be attenuat-
ed by a 40-dB pad, depending on the position of
the HI LVL/uWV x 100/NORM switch. If the switch
is in the NORM position, the 40-dB pad is selected.
It is bypassed if the switch is in the uVv x 100 or
Il LVL position. The generate diode switch ap-
plies a 120-MHz signal to the 2nd Mixer. The 2nd
Local Oscillator (refer to[Figure 3-6] for a block
diagram ) output mixes with the 120-MHz genera-
ted signal producing a frequency of approximately
1200-MHz. The 1200-MHz I.F. is fed to the 1200-
MHz Diode Switch where it is fil-

tered, applied to the 1200-MHz Amplifier (fig-
ure 6-13) and returned to a second filter in the
1200-MHz Diode Switch. From there the 1200-
MHz signal is fed to the 1st Mixer where it mixes
with the output of the 1st Local Oscillator. The
output of the 1st local oscillator is 1200-MHz
above the setting of the three leftmost digits
of the FREQUENCY MHz thumbwheels. The 1st
Mixer relays are de-energized, and the signal
passes through to the Power Monitor Relays
The relays are energized, and the
signal passes to the 20 dB pad and the Transmitter

Sensor [(figure 6-1T1]). The signal is then applied to
the TRANS/RCVR connector.

b. When the HI LVL/pV x 100/NORM
switch is in the HI LVL position, power is ap-

plied to the High Level Amplifier [(figure 6-42)]
The signal path up to the 1st Mixer is the same as
for generate operation (refer to [paragraph 3-3a)l
The 1st Mixer relays energize, and the signal goes
from the 1st Mixer circuit to the High Level
Amplifier. Amplified output is sent back to theist
Mixer Assembly and through the relays. It then
follows the path through the Power Monitor relays,
the 20 dB pad, and the Transmitter Sensor to the
TRANS/RCVR connector as in generate operation
(refer to[paragraph 3-3a).]

c. The beat frequency oscillator (BFO) is
active only when the GEN/RCVR switch is in the

3-6

RCVR position. When the BFO/OFF switch is in
the BFO position, the FM/AM generator generates
a 120-MHz signal. The signal is applied to the 2nd
Mixer through the variable attenuator (RF LEVEL/
BFO INJECTION). If the HI LVL/pV x 100/
NORM switch is in the NORM position, the 40
dB pad in the 2nd Mixer is selected. It is bypassed
if the switch is in the uV x 100 position. The BFO
coupling mixes the generated signal with the re-
ceived signal. The signal then follows the path out

of the 2nd Mixer described in[paragraph 3-2a.l

3-4. Frequency Error Theory. (Refer to[figurel
[3-4lfor a block diagram. )

a.  The AUTO/OFF/ZERO, BATT switch
must be in the AUO ZERO position (upper posi-
tion) in order for Frequency Error Measurements
to be taken. When it is in the AUTO ZERO posi-
tion, errors caused by drift of the 109.3 MHz cry-
stal oscillator (3rd local oscillator) or the 10.95
MHz crystal oscillator (4th local oscillator) in the
120-MHz Receiver and offset errors
in the 250 kHz I.F. Monitor Audio Circuit Board
[figure 6-21]) are corrected. These corrections are
made at the Frequency Error Meter Driver on the
250 kHz I.F. Monitor Audio Circuit Board. When
the AUTO/OFF/ZERO, BATT switch is in the
AUTO position, an auto zero pulse is produced
every 1.5 seconds, with a 3-ms “on time”. This
pulse is applied to the 250 kHz I.F. Monitor Audio
Circuit Board and 2nd Mixer [figure 6-33). This
pulse turns off the 2nd Mixer Receive Diode
Switch, the Generate Diode Switch, the Generate
Crossfeed Diode Switch and turns on the Auto
Zero Diode Switch. It also disables the AGC sys-
tem in the 250 kHz I.F. Monitor Audio Circuit
Board. The 10-MHz input to the 2nd Mixer Diode
Switch Assembly from the TCXO Output Distri-
bution Amplifier [figure 6-10) is multiplied to 120
MHz. The Auto Zero Diode Switch feeds this 120-
MHz signal to the 120 MHz Receiver and Spectrum
Analyzer. The 120-MHz Auto Zero signal is mixed
in the 120-MHz Receiver with a signal from the
109.3 MHz crystal oscillator (3rd local oscillator).
The difference signal of approximately 10.7-MHz
is mixed with a signal from a 10.95 MHz crystal
oscillator. The difference signal, which incorpor-
ates errors due to drift of the 3rd and 4th local
oscillators, is approximately 250 kHz. This signal
is fed to the discriminator and the Frequency
Error Meter Driver Circuit on the 250-kHz I.F.
Monitor Audio Circuit Board. During the AUTO
ZERO pulse, the output of the Frequency Error
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Meter Driver Circuit is fed to a comparator, The
output of the comparator sums with the output of
the discriminator. This sum signal zeroes the Fre-
quency Error Meter Driver output of the compara-
tor and the FREQ. ERROR (KHz) meter. After
the AUTO ZERO pulse, there is a 0.5 ms delay
until the meter circuits are activated. This gives
the system time to reestablish the original signal.

3-5. 1st Local Oscillator Theory. (Refer td _figurel
[3-5]for a block diagram, )

The TCXO applies a 10-MHz signal to the 100-
MHz Amplifier/108-MHz Mixer (figure 6-36)
through the TCXO Output Distribution Ampli-
fier (figure 6-10). The 100-MHz Amplifier/108-
MHz Mixer selects the fifth harmonic of 10-MHz,
amplifies it and multiplies the 50-MHz signal by
two. The resulting 100-MHz signal is amplified
and applied to the 100-MHz Filter [(figure 6-34).
The 100-MHz signal is then applied to the High
Frequency Multiplier/Mixer (figure 6-40), where it
is amplified, then applied to the five tuned cavities
within the High Frequency Multiplier/Mixer. The
outputs of the tuned cavities are selected by the
VCO Tuner [(figure 6-19), which is controlled by
the leftmost digit of the FREQUENCY MHz
thumbwheels [(figure 6-411). The value of the left-
most digit also selects the frequency range of the
1200-2200-MHz Oscillator (figure 6-7) through
the VCO Tuner. If the digit is 0 or 1, the 1100-
MHz cavity is selected, and the 1200-2200-MHz
Oscillator is 1200-1399-MHz, If it is 2 or 3, the
1300-MHz cavity is selected, and the Oscillator
is 1400 -1599-MHz, If the digit is 4 or 5, the
1600-MHz cavity and the 1600-1799-MHz range
are selected, The 1700-MHz cavity and the 1800-
1999-MHz range are selected when the digit is 6
or 7. The 1900-MHz cavity and the 2000-2199-
MHz range are selected if the digit is 8 or 9. The
1200-2200-MHz Oscillator applies its selected fre-
guency to the High Frequency Mutliplier/Mixer,
where it is mixed with the frequency of the se-
lected tuned cavity to produce a signal from 100
to 299-MHz. This signal is applied to the Hetero-
dyne Amplifier 2 Prescaler [(figure 6-6), which
divides it into an output signal between 50 and
149.5-MHz. This signal is applied to the High
Frequency Phase LocK (figure 6-1IF), and is divid-
ed in a programmable divider circuit by a number
between 100 and 299, which is selected by the first
three digits (100, 10 and I-MHz) of the FRE-
QUENCY MHz thumbwheels. The resulting fre-
quency provides one input to the phase detector
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circuit. The TCXO, through the TCXO Output Dis-
tribution Amplifier, applies a 10-MHz signal to
the reference circuit of the High Frequency Phase
Lock. This 10-MHz signal is divided by twenty, and
provides a 500-kHz reference for the phase detec-
tor. If a frequency/phase difference is detected be-
tween the programmable divider circuit and the

500-kHz reference, the resultant difference signal

(a dc level) is applied to the VCO Tuner which in
turn slews the 1200-2200 MHz VCO frequency as
necessary until the output of the programmable
divider settles at 500-kHz. At this point, the High
Frequency Phase lock loop is locked on frequency
(High Frequency Multiplier/Mixer, Heterodyne
Amplifier 2 Prescaler, High Frequency Phase
Lock, VCO Tuner, and 1200-2200-MHz Oscillator).
The VCO Tuner also applies a fast tune line to the
AGC System [(figure 6-8), which applies it to the
1200-2200-MHz Oscillator to provide controlled
gain of the loop at the selected frequency. The
1200-2200-MHz Oscillator applies a signal, which
is the output of the 1st local oscillator, to the 1st
Mixer (figure 6-32). An indication that the High
Frequency Phase Lock loop is operating properly
is that the left lock lamp is lit.

3-6. 2nd Local Oscillator Theory. (Refer to[figurel
[3-6] for a block diagram.)

The TXCO sends a 10-MHZ signal through the
TCXO Output Distribution Amplifier
to the Clock Divider[(figure 6-9). The Clock Divid-
er reduces the signal to 100-Hz and applies it to
the 79-80 MHz Loop [figure 6-18). The value of
the four rightmost digits of the FREQUENCY
MHz thumbwheels determine the output of the
79-80 MHz Loop, The frequency varies from
7.90001-MHz if the digits are 9999 to 8,00000.
MHz if the digits are 0000, When the 79-80 MHz
Loop is operating properly, the right lock lamp on
the front panel will be lit. The output frequency is
applied to the 100-MHz Amplifier/108-MHz Mixer
[figure 6-36), which mixes the signal with 100-MHz.
The output signal, which is between 107.90001 -
MHz and 108.00000-MHz, is applied to the 108-
MHz Bandpass Filter [figure 6-12), then to the
108 O-MHZ Multiplier Amplifier (figure 6-23),

where it is multiplied by ten. The resulting signal
1079.0001-MHz to 1080.0000-MHz, is the output
of the 2nd local oscillator. It is applied to 2nd
Mixer [figure 6-33).

3-7. Dual Tone Generator Theory. (Refer to fig-
ure 3-7 for a block diagram. )
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a.  The INT MOD/OFF control applies
power (+5 V dc) to the variable tone circuits. The
MODULATION FREQ. Hz thumbwheels control
the frequency, which is digitally selected, and cry-
stal controlled. The ouput of a 10.24 MHz cry-
stal oscillator is applied to bit rate multipliers
which are controlled by the setting of the MOD-
ULATION FREQ. Hz thumbwheels, The output
of the bit rate multipliers is summed. |If it is
greater than 1-kHz, it is sent to a 10 counter,
then to a Read Only Memory (ROM). If it is less
than 1-kHz, it is sent directly to the ROM. It is
then applied to a Digital/Analog (D/A) converter,
where it is converted to a frequency based on out-
put from the ROM. The output signal from the
D/A converter is filtered and ac coupled into a sine
wave. This signal is applied to the INT MOD/OFF
control on the front panel. The INT MOD/OFF
control potentiometer (POT) varies the output
level. The tone generator can be keyed off by in-
serting a phone jack into the EXT MOD connec-
tor.

b. The fixed tone generator is a resistor
capacitor (RC) operational amplifier oscillator
which adjusts the frequency to approximately 1
kHz. The signal is applied to the 1-kHz INT MOD/
OFF control, which controls the amplitude,

C. If there is an external modulation input.
at thc EXT MOD connector, it is presented for
summation in tile Dual Tone Generator Assembly
(figure 6-20).

d. In the output circuit of the Dual Tone
Generator, the fixed tone, the variable tone, and
input at the EXT MOD connector are summed.
The summed signal is applied to an output buffer-
amplifier. The amplified signal is applied to the
INT MOD OUT connector, to the AM/FM switch,
which applies it to the FM/AM Generator [(figurel
[6-38), and to the INT MOD position of the INT
MOD/RCVR switch, This switch couples the sig-
nal to the VOL control, and the VOL, control feeds
the 250-kHz I.F. Monitor Audio Circuit Board
which applies an audio signal to the
speaker.

3-8. Oscilloscope Theory, (Refer to[ figure 3-8l
for a block diagram.)

a. To operate the oscilloscope. the ANALY
DISPR control must be turned fully ccw, in detent.

When the control is in this position, the Spectrum
Analyzer is off, arid the Oscilloscope is on. The
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AC/OFF/DC switch must be in either the AC or

DC position. These two positions allow +12 V to

the Oscilloscope Inverter Circuit Board
[6-28).

b.  The Inverter Circuit Board is the power
supply for the crt. It uses the +12 V allowed by
the AC/OFF/DC switch as a source for the switch-
ing regulator; --2000 V dc is developed for the crt
cathode, and +200 V dc is developed for the hori-
zontal and vertical deflection plates of the crt. The
crt heater voltage is also developed. The Inverter
Board sends signals to the CRT for blanking of
the retrace, and it also controls the intensity and
focus of the crt trace.

c.  Vertical inputs to the crt are derived by
the oscilloscope Main Circuit Board [(figure 6-30)
from either the input to the SCOPE IN connector,
or from the 15/6/1.5 KHz positions of the EXT V/
DIV control. For internal modulation, AM modula-
tion is applied to the Main Circuit Board from the
250-kHz Intermediate Frequency on the 250-kHz
1.F. Monitor Audio Circuit Board [(figure 6-21),
and frequency deviation is applied to the Main
Circuit Board from the FM audio output of the
250-kHz I.F. Monitor Audio Circuit Board, When
using the oscilloscope as a general purpose test
instrument to measure external inputs applied
through the SCOPE IN connector. the EXT V/
DIV Control must be in the .01 V/DIV, .1 V/DIV,
1 V/DIV, or 10 V/DIV position. The EXT V/
DIV vernier control reduces the signal amplitude
when it is not in the CAL position. The Main Cir-
cuit Board applies the signals derived from either
the SCOPE IN connector or the 15/6/1.5 KHz
positions of the EXT V/DIV control to the crt to
control the vertical position of the trace. These
inputs to the crt are either ac or dc coupled. The
VERT control adjusts the vertical position of the
crt trace.

d. Horizontal inputs to the crt derived
from the internal sweep, according to the position
of the SWEEP control. The internal sweep comes
from the internal. sweep generator on the Main
Circuit Board. When the SWEEP control is fully
ccw, the sweep frequency equals the tone genera-
tor output frequency, and the length of the sweep
is controlled by the amplitude of the tone genera-
tor output, The SWEEP vernier control increases
the number of pulses displayed when it is not in
the CAL position. The HORIZ control adjusts the
horizontal position of the crt trace.
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3-9. Spectrum Analyzer Theory. (Refer to[ figure
[3-9] for a block diagram of Spectrum Analyzer
Circuit Board 1, and to_Eigure 3-10] for a block
diagram of Spectrum Analyzer Circuit Board 2.)

a. TO turn the Spectrum Analyzer on. the
AC/OFF/DC switch must be in either the AC or
DC position. This applies power (+12 V ) to the
oscilloscope Inverter Circuit Board [(figure 6-28)).
The ANALY DISPR control must be out of the
fully ccw, or detent position. When it is out of
detent, the Oscilloscope inputs to the horizontal
and vertical deflective plates of the crt are dis-
abled, the Spectrum Analyzer inputs to the hori-
zontal and vertical deflection plates are enabled,
and the HORIZ and VERT controls are disabled.

b.  Amplitude is displayed by the Spectrum
Analyzer in the following manner. Spectrum
Analyzer Module No. 1 receives a
1.20-MHz input from the 2nd Mixer [(figure 6-33).
The signal is amplified and filtered, then mixed
with the swept frequency of a Voltage Controlled
oscillator (V.C.0.) which has a center frequency
of 145-MHz. The resulting 25-MHz signal is filtered
by a 25-MHz crystal filter, which has a bandpass
of 30 kHz. The 25-MHz signal then mixes with a
signal from a 26-MHz crystal oscillator. This pro-
duces a 1-MHz signal which is applied to the loga-
rithmic (log) amplifier on Spectrum Analyzer
Module No. 2 [(figure 6-29) Output of the log
amplifier is applied to a detector, and output of
the detector is applied to the Spectrum Analyzer
input of the vertical deflection amplifier on the
oscilloscope Main Circuit Board [(figure 6-30).
A signal is then applied from the Main Circuit
Board to the Inverter Circuit Board, then to the
vertical deflection plates of the crt to display the
amplitude.

c. Frequency is displayed on the Spectrurn
Analyzer in the following manner. An 18-Hz saw-
tooth, signal produced on Spectrum Analyzer
Module No. 1 is the crt sweep signal. It is applied
to the varactor tune circuit on Spectrum Analyzer
Module No. 1. The varactor tune voltage is con-
trolled by the ANALY DISPR contorl. When the
ANALY DISPR control is turned ccw, but short of
detent, dispersion is minimum, and the varactor
causes the V.C.O. to sweep from 145.5-MHz to
144.5-MHz at an 18-Hz rate. When the ANALY
DISPR control is fully cw, dispersion is maximum
and the varactor causes the V.C.O. to sweep from
150-MHz to 140-MHz at an 18-Hz rate. The sweep-
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ing V.C.O. allows signals to be viewed during mini-
mum dispersion which are *500-kHz from the
frequency of the FREQUENCY MHz thumb-
wheels. During maximum dispersion, signals may
be viewed which are + 5 MHz from the frequency
of the FREQUENCY MHz thumbwheels. The
V.C.O. is phase locked to the 5.12 MHz crystal
oscillator on Module No. 2 to keep the center
frequency at 145-MHz.

3-10. MM-100 (Multimeter) Theory. (Refer to
[figure 3-11] for a block diagram.)

a. The MM-100 is powered by +12 V dc
through its accessory cable at the EXT ACC con-
nector.

b. Measurements of AM% of modulation
use a modulation frequency of 1-kHz. AM% of
modulation information is derived from demodu-
lated output from the AN/GRM-114. Demodulated
input to the MM-100 is transformer coupled for
isolation. Then it is applied to a peak detector, and
a corresponding dc voltage is applied to the meter
driver. The AM% of modulation is read on the top
scale ( 0-1-100% ) of the meter.

c. When measuring ohms, the x1 position
of the probe is recommended, because there is less
than 1 Q from the tip of the probe to the probe
output connector. The FUNCTION control must
be in the OHMS (only) position. The RANGE con-
trol may be in any of the five OHMS positions (x1
through x 10k). The meter indication is read on the
bottom scale (OHMS). The fuse protects the
OHMS function only. 1 V dc is present at the IN-
PUT connector. An operational amplifier feed-
back system provides accurate center scale reading.

d. The DC -— position of the FUNCTION
control allows negative dc voltages to be measured.
This position reverses the polarity of the INPUT
connector by switching the center conductor to
meter ground and switching the shield to an input
amplifier. DC is applied to the meter driver
through the loading resistors selected by the posi-
tion of the RANGE switch (.1-300 V, full scale).
Maximum input is --300 V dc either directly or
with the probe in the x1 position. Maximum input
is --800 V dc using the probe in the x10 position.
DC --voltages are read on the top or second scale,
depending on the value of full scale deflection,
as determined by the position of the RANGE con-
trol.
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e.  When the FUNCTION control is in the
DC+ position, positive dc voltage is measured. The
polarity of the INPUT connector is normal, be-
cause the center conductor of the INPUT connec-
tor is switched to the input amplifier, and the
shield is switched to meter ground. DC is applied
to the meter driver through loading resistors se-
lected by the position of the RANGE control (.1V-
300V, full scale). Maximum input is 300 V dc,
either directly, or with the probe in the x1 posi-
tion. Maximum input is 800 V dc using the probe
in the x10 position. DC+ voltages are read on the
top or second scale depending on the value of full
scale deflection, as determined by the setting of
the RANGE control.

f. Input loading for ac voltages occurs
through impedance matching circuits. There are
five different AC LOAD positions for these cir-
cuits, HI-Z (1 M Q) — 3.2 Q. The position of the
RANGE control selects the range of full scale
deflection (.1V - 300 V). For direct input, 300
V ac is maximum input. 600 V ac is maximum in-
put using the probe in the x10 position. The fre-
quency range is 25-Hz to 25-kHz with the probe.
Input ac voltages are rectified and passed to the
meter driver. The dB scale (red scale) is provided
for ac reference measurements.

. When the RANGE control is in the
SINAD position, the SINAD scale (blue scale),
is calibrated in dB below 100% distortion. The
FUNCTION control should be in the AC LOAD
positions as required. SINAD measurements use
a 1-kHz tone, 50 mV-22V (rms). Internal AGC
and AFC circuits allow measurements to be made
without level or frequent y settings.

h. For the DIST (distortion) positions of
the RANGE control, 0-10% is read on the top
scale, and 0-30% is read on the O to 3 scale. Dis-
tortion measurements use a 1-kHz, 50-m V -22V
(rms) tone only. Internal AGC and AFC circuits
allow measurements to be made without level or
frequency settings.

3-11. Power Supply Theory. (Refer tolfigurel
[3-12] for a block diagram. )

a. Power may he supplied to the AN/GRM-
114 from the hatter-y, from an external dc source.
or from an external ac source. When operating on
battery voltage, 12 V is applied from the battery

to the Duty Cycle Regulator[(figure 6-16) through
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the battery fuse. For operation on an external dc
voltage, +11 to +28 V dc is applied to the Duty
Cycle Regulator through the’ external dc fuse.
For operating on an ac voltage, the ac voltage is
connected to the transformer through a fuse on the
Rear Panel. ‘he transformer steps down the ac
input voltage to 9 V ac. This voltage is rectified
by two bridge rectifiers. Unregulated dc voltage
is fed to the Duty Cycle Regulator. When operating
on an external ac or dc voltage, rectified ac or ex-
ternal dc is applied to the PWR/OFF/BATT switch.
When the switch is in the PWR positions, voltage
is applied through tile normally close’d contacts of
the Duty Cycle Regulator relay to the Duty Cycle
Regulator circuits. To operate on battery, the
PWR/OFF/BATT Switch is depressed to the mom-
entary BATT position. This sends a signal to the
Regulator and Power Supply Circuit Board [(figurel

which energizes the Duty Cycle Regulator
relay allowing battery voltage to be presented to
the Duty Cycle Regulator circuits. To remove
battery power, the PWR/OFF/BATT Switch is
again depressed to the momentary battery posi-
tion.

b. The Duty Cycle Regulator develops
+5, +12 and -39 V dc regulated outputs from the
source voltage. The +5 V dc output is used in logic
circuits. The +12 V dc output is fed to the Oscillo-
scope Main Circuit Board [(figure 6-30) and the
Regulator and Power Supply Circuit Board. The
-39 V dc output is fed to the Regulator and
Power Supply Circuit Board. The Duty Cycle
Regulator also provides a battery charging circuit.
This circuit, which provides 15 V dc, operates
only on an external voltage.

c. The Regulator and Power Supply Cir-
cuit Board receives inputs from the Duty Cycle
Regulator. The Circuit Board develops  +11,
—12, and —35 V dc outputs for operation of cir-
cuit boards and mechanical assemblies. These vol-
tages are current limited to prevent damage to the
regulator circuits. The Circuit Board also con-
tains a battery timer circuit, which turns the test
set off after six to ten minutes of battery opera-
tion, and a low voltage cutoff circuit which pre-
vents battery operation of the test set when the
battery voltage is below 11 volts. The Circuit,
Board converts RF signals detected by the Power
Monitor (figure 6-25)] into dc voltages which are
sent to the DEVIATION (KHz)/WATTS meter for
power measurements. It also switches the AN/

GRM-114 between the generate and receive modes.
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CHAPTER 4

OPERATING INSTRUCTIONS

CAUTION

A transmitter must only be con-
nected to the TRANS/RCVR con-
nector on the front panel of the
AN/GRM-114. Connecting a trans-
mitter to any other connector will
severely damage the AN/GRM-114.

4-1. Operating Procedures Observe the following
precautions when operating the AN/GRM-114:

a.  When working with *“live” circuits of
high potential, keep one hand in pocket or behind
back to avoid serious shock hazard.

b. Remove all jewelry or other cosmetic
apparel before performing any test procedures
involving "live" circuits.

c. Use only insulated troubleshooting tools
when working with “live” circuits.

d. For added insulation, place rubber bench
mat underneath all powered bench equipment, as
well as a rubber floor mat underneath operator
chair.

e. Heed all WARNINGS and CAUTIONS
concerning maximum voltage and power inputs.

f. When operating AN/GRM-114 in con-
junction with a unit under test (UUT), apply
power in following sequence:

(1) The device receiving an input is
energized first.

(2) The device generating an output is
energized second.

g. Avoid using oscilloscope/spectrum ana-
lyzer in direct sunlight as scope trace is dfficult
to see under these conditions.

h. Do not allow scope trace to become con-
centrated on CRT as a stationary spot, as CRT
screen may be burned permanently. Reduce trace
intensity if trace must remain stationary.

i. Protect AN/GRM-114 from vibration or
mechanical shock. The CRT is highly evacuated
and if broken, will implode, causing possible seri-
ous injury from fragmented glass.

4-2. AN/GRM-114 Controls, indicators, and Con-
nectors. lists the controls, indicators,
anti connectors [(figure 4-1) of the AN/GRM-114.

Table 4-1. AN/GRM-114 Controls, Indicators, and Connectors

Control, indicator,
or connector

Function

DEVIATION (KHz) /WATTS meter

0 dBm lamp
HI LVL/pV x 100/NORM switch

Provides visual display of peak FM deviation,
transmitter output power, received signal
strength, and internal battery charge condition.

Lights when rf signal output is at 0 dBm or above.

3-position switch which selects power range for
RF LEVEL/BFO INJECTION dial as follows:

NORM position - RF/BFO output level is equal
to setting of RF LEVEL/
BFO INJECTION dial on pVv
(microvolts) or dBm (decibels
referenced to 1 milliwatt)
scale.

4-1
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Table -4-1. AN/GRM-114 Controls,

Control, indicator,
or connector

HI LVL/uUV x 100/NORM switch
Continued

ZERO RCVR adjustment

RF LEVEL/BFO INJECTION dial

AUTO/OFF/ZERO, BATT switch

T™M 11-6625-3016-14

Indicators, and Connectors — Continued

Function

pV x 100 position - RF/BFO output level is
100 times the RF LEVEL/
BFO INJECTION dial
setting on the pV scale.
(Equivalent level in dBm
is equal to reading of dBm
scale, plus 40 db.)

HI LVL position - Enables RF output levels
above —35 dBm to be

achieved.

Adjustment screw for zeroing FREQ. ERROR
meter when power is ON.

Controls RF output level when set is operating in
signal GEN mode and beat frequency oscillator
(bfo) injection level when operating in RCVR
mode. Control knob contains scales for levels
in both uv and dBm (decibels referenced to
1 milliwatt).

3-position switch which activates/deactivates auto-
zeroing circuit and provides a visual indication
of internal battery voltage condition as follows:

AUTO position - Auto-zeroing circuit is acti-
vated, automatically zero-
ing receiver and FREQ. ER-
ROR meter through an
internal  self-check.

OFF position - Auto-zeroing circuit is
deactivated.

ZERO, BATT

position When switch is held in this
springloaded position, a
visual indication of internal
battery voltage is displayed
on DEVIATION (KHz)/
WATTS meter BATT
(green) scale.
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Table 4-1. AN/GRM-114 Controls,

Indicators, and Connectors — Continued

Control, indicator,
or connector

Function

AUTO/OFF/ZERO, BATT switch
Continued

TRANS/RCVR connector
ON lamp

PWR/OFF/BATT switch

4-4

NOTE

AN/GRM-114 should not be used as
test set when switch is in this position.
When activated, auto-zeroing refer-
ence pulse will cause minor cathode
ray tube (crt) trace and meter needle
deflections to occur; this is a normal
operating condition and should be
disregarded.

With auto-zeroing circuit activated,
a 3-ms void will be produced by ref-
erence pulse every 1.5 seconds in
generate or receive modes. If this con-
ditions hinders testing of unit under
test (UUT), place switch to OFF posi-
tion. In OFF position, FREQ. ER-
ROR meter is not calibrated and
should not be used for frequency
error measurements.

50 Wrf input/output connector for UUT.
Lights when power is applied.

3-position switch which supplies/interrupts power
as follows:

PWR (leftmost
position) - Allows application of exter-
nal ac or dc power.

Off-center

position) - Shuts off power to all cir-
cuits, except battery
charger circuit.

BATT (rightmost

position) - Powers AN/GRM-114 by
its internal battery; set
will turn off automatically
after approximately eight
minutes of operation, to
prevent battery rundown.
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Table 4-1. AN/GRM-114 Controls, Indicators, and Connectors --- Continued

Control, indicator,
or connector

Function

PWR/OFF/BATT switch — Continued

RCVR WIDE/MID/NARROW switch

GEN/RCVR switch

10 MHz CAL adjustment

10 MHz REF OUT connector

EXT SPKR connector

SQUELCH/OFF control

NOTE

AN/GRM-114 internal battery is
charging whenever test set is con-
nected to an ac power source, in-
cluding times when power switch
is OFF.

Selects WIDE, MID or NARROW bandwidth of
AN/GRM-114 receiver.

Controls operating mode of AN/GRM-114 as
a signal generator or receiver as follows:

GEN position - AN/GRM-114 functions
as a signal generator,
producing rf output at
TRANS/RCVR connec-
tor. If rf energy is ap-
plied to this connector
while set, is in generator
mode, set will automati-
cally switch to receiver
mode.

RCVR position - AN/GRM-114 functions as
a receiver. Signal input (0.1
watt minimum required)
may be applied through
the TRANS/RCVR con-
nector or “off-the-air”
from an external antenna
attached to ANT INPUT
connector.

Fine tuning adjustment for 10-MHz master oscilla-
tor frequency.

10-MHz master oscillator output connector.

Audio output connector for remote speaker or
headphones.

Squelch threshold adjustment; squelch disables

audio output when rf input at ANT INPUT
connector falls below squelch threshold.
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Table 4-1. AN/GRM-114 Controls,

Control, indicator,
or connector

SQUELCH/OFF control — Continued,

INT MOD/RCVR switch

VOL control

BFO/OFF switch

AM/FM  switch

EXT ACC connector

EXT MOD connector

INT MOD OUT connector

4-6

Indicators, and Connectors — Continued

Function

NOTE

SQUELCH control is OFF when
fully ccw in detent position. When
out of detent position, rotate con-
trol cw to increase squelch threshold
or ccw to decrease threshold. (The
greater the squelch threshold, the
greater the signal input required to
break the threshold).

Couples receiver or dual tone generator audio out-
put to internal speaker through VOL control.

Controls audio output level of internal speaker
(or external accessory speaker when connected
to EXT SPKR connector).

Activates or deactivates internal beat frequency
oscillator (bfo).

Selects signal mode to be generated or received
as follows:

AM position - Generates or receives
amplitude modulated
(AM) signals.

FM position - Generates or receives

frequency modulated
(FM) signals.

Output connector providing power or signal
sources for external accessory equipment.

(See for connector pin assign-

ments).
Input connector for external modulation sources.

Output connector which couples dual tone gen-
erator audio output to external devices. Output
level is controlled by INT MOD/OFF (outer
control) and 1 kHz INT MOD/OFF (inner
control).



Table 4-1. AN/GRM-114 Controls,

Control, indicator,
or connector

INT MOD OUT connector — Continued

INT MOD/OFF

1 KHz INT MOD/OFF control

MODULATION FREQ. Hz
thumbwheels

SCOPE IN connector

SWEEP control

SWEEP vernier control

™ 11-6625-3016-14

Indicators, and Connectors — Continued

Function

NOTE

Output can consist of one or any
combination of' following modulat-
ed signals mixed together:

1 kHz internal modulation,
variable internal modulation, and

external modulation.

Controls % of AM modulation or FM peak devia-
tion of frequency selected on MODULATION
FREQ. Hz thumbwheels. Modulation control
is OFF in full ccw (detent, position); when out
of detent, rotate control cw to increase modula-
tion level.

NOTE

Modulation frequency can be exter-
nally keyed through the EXT MOD
connector.

Controls % of AM modulation or FM peak devia-
tion for an approximate 1-kHz tone. Modula-
tion control is OFF in full ccw (detent position):
when out of detent, rotate control cw to in-
crease modulation level.

Select internal modulation frequency produced
by dual tone generator (10.0 Hz through
9999.9 HZ).

Vertical deflection input for oscilloscope.

Controls horizontal sweep speed of oscilloscope
in indicated increments per graticule division.

Permits continuous variation of sweep speed
within any of the ranges provided by SWEEP
control. In CAL position (fully cw, detent),
oscilloscope horizontal graticule divisions are
equal to setting of SWEEP control.

NOTE

Do not make time measurements
with SWEEP vernier control out of
CAL position.
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Table 4-1. AN/GRM-114 Controls, Indicators, and Connector—-Continued

Control, indicator,

or conntector

AC/DC/OFF switch

EXT V/DIV control

4-8

Function

3 -position switch which ac couples scope inputs
when in AC position: dc couples scope inputs
when in DC position; and disconnects power
from oscilloscope/spectrum analyzer in OFF
position.

NOTE

When switching from one coupling
mode to another, pause briefly in
OFF position; this ensures that
scope power supply inverter will
start.

To conserve power during battery
operation, place coupling switch
to OFF when oscilloscope or spec-
trum analyzer is not in use.

Controls oscilloscope vertical sensitivity and input

source applied to oscilloscope as follows:

EXT V/DIV

positions - Selects oscilloscope ver-
tical sensitivity (in indi-
cated voltage increments
per graticule division) for
signals applied to SCOPE
IN connector.

KHz positions - Oscilloscope displays fre-
quency deviation (in FM
mode) or modulation en-
velope (in AM mode).

NOTE

If EXT V/DIV control is in 15 or 1.5
KHz position, frequency deviation
is read on left-hand vertical scale.

If control is in 6 KHz position, fre-
guency deviation is read on right-
hand vertical scale. If viewing modu-
lation in AM mode, the position of
EXT V/DIV in the KHz range is
irrelevant.



Table 4-1. AN/GRM-114 Controls,

Control, indicator,
or connector

T™M 11-6625-3016-14

Indicators, and Connectors — Continued

EXT V/DIV vernier control

FREQUENCY MHz thumbwheels

1.5/5/15 KHz control

Cathode ray tube (crt) display

INTENSITY control

HORIZ control

FOCUS control

VERT control

Function

Permits variation of oscilloscope vertical sensitivity
within any of the ranges provided by EXT V/DIV
control. in CAL position (fully cw, detent), os-
cilloscope vertical graticule divisions are equal

to setting of EXT V/DIV control.

NOTE

Do not make voltage measurements
with EXT V/DIV vernier control
out of CAL position.

Selects frequency of signal generator or receiver.

NOTE

Left -hand thumb wheel selects freq-
uency in 100-MHz steps. Right-
hand thumbwheel selects frequency
in 100-Hz steps.

Selects full-scale sensitivity of FREQ. ERROR
(KHz) meter.

Display screen for AN/GRM-114 oscilloscope
or spectrum analyzer.

Controls brightness of crt trace. Rotate control
ccw to decrease brightness, cw to increase
brightness.

NOTE

Warmup time of crt is approxima-
tely 30 seconds from a cold start-
up; trace display will not become
visible until crt achieves warmup.

Controls horizontal position of oscilloscope trace.
Rotate control cw to move trace to right, ccw
to move trace to left.

Controls sharpness of oscilloscope trace.

Controls vertical position of oscilloscope trace.

Rotate control cw to move trace up, ccw to
move trace down.
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Table 4-1. AN/GRM-114 Controls,

Control, indicator,
or connector

ANALY DISP/OFF control

LOCK (left lamp)

LOCK (right lamp)

FREQ. ERROR (KHz) meter

FREQ. ERROR (KHz) zero
adjustment (located below meter)

ANT INPUT LEVEL lamp

LEVEL lamp

4-10

Indicators, and Connectors — Continued

Function

Continuously varies spectrum analyzer dispersion
within a span of 1 to 10 MHz. Full cw rotation
of control provides a dispersion of 1 MHz per
major graticule division; full ccw rotation (short
of detent position) provides a dispersion of 500
kHz per major graticule division. In full ccw
detent position, spectrum analyzer is off and
oscilloscope is on.

NOTE

During spectrum analyzer operation,
all oscilloscope controls except IN-
TENSITY control, FOCUS control
and AC/OFF/DC switch are disabled.
Spectrum analyzer can be turned

off using AC/OFF/DC switch.

When lit, indicates proper operation of high fre-
guency phase lock loop. Lamp will blink momen-
tarily when MHz segments of FREQUENCY
MHz thumbwheels are increased in value or
decreased in value, however lamp should re-
main lit at all other times when power is
applied.

When lit, indicates proper operation of 79-80
MHz low frequency phase lock board in AN/
GRM-114. Lamp will blink momentarily when
kHz and Hz segments of FREQUENCY MHz
thumbwheels are increased or decreased in
value; however, lamp should remain lit at all
other times when power is applied.

Provides visual display of difference between re-
ceived signal frequency and AN/GRM-114
receiver frequency (as represented by FRE-
QUENCY MHz thumbwheel setting).

Mechanical zero adjustment of FREQ. ERROR
(KHz) meter intended for use when power is off.

External antenna input to AN/GRM-114, used
primarily for off-the-air testing.

When lit, indicates that input level at ANT INPUT
connector is above the squelch threshold of
AN/GRM-114 receiver.
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Table 4-1. AN/GRM-114 Controls, Indicators, and Connectors — Continued

Control, indicator,
or connector

DEV/PWR control

DEVIATION (KHz) /WATTS meter,
zero adjustment (located below
meter)

NOTE

The following controls and indi-
cators are located on the MM-100.

Meter indicator
NOTE

All signals indicated on the Meter
require connection to the INPUT
jack except AM% modulation,
which is an internal connection.

DE-MOD connector

Function

Provides visual display of peak FM frequency
deviation, input power at TRANS/RCVR and
received signal strength as follows:

KHz positions - Selects full scale range for
peak FM deviation as dis-
played by DEVIATION
(KHZ2)/WATTS meter.

WATTS positions - Selects multiplier for out-
put power measurements
on WATTS scale of DE-
VIATION (KHz)/WATTS
meter.

SIG position - For signals received off the
air, representation of rela-
tive signal strength can he
determined by observing
DEVIATION (KHz)/
WATTS meter needle de-
flection. As signal strength
increases, the meter needle
deflection will increase
towards right of meter
scale.

Mechanical zero adjustment of DEVIATION (KHz)/
WATTS meter intended for use when power is
off.

Provides visual display of external ac voltage, ex-
ternal dc voltage, peak AM% modulation % dis-
tortion of received, generated signal, and exter-
nal resistance.

Provides a demodulated signal from an rf input
signal, that is read on meter when DE-MOD
jack is connected to INPUT jack.
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Table 4-1. AN/GRM-114 Controls,

Control, indicator,
or connector

Indicators, and

Connectors — Continued

FUNCTION control

INPUT connector

VOL control

RANGE control

4-12

Function

AC LOAD
positions

DC positions

OHMS (only
position

Provides ac resistance in

amounts listed.

- Provides high impe-

dance dc input.

- For use when measuring

resistance.

Input connector for MM-100 probe or test cable.

Controls audio output of MM-100 internal

speaker.

Controls meter display as follows:

VOLTS positions -

OHMS position

AM% position

When FUNCTION control
is in DC positions, value
of VOLTS position re-
presents full scale meter
deflection for dc voltage.
When FUNCTION con-
trol is in AC positions,
value of VOLTS position
represents full scale
meter deflection for ac
voltage.

- When FUNCTION control

is in OHMS (only) posi-
tion, measured resistance
equals value of OHMS
scale (on meter) times
value of OHMS position
(on RANGE control).

- Peak AM% modulation is

displayed on top scale of
meter.



Table 4-1. AN/GRM-114 Controls,

™ 11-6625-3016-14

Indicators, and Connectors — Continued

Control, indicator,
or connector

Function

RANGE control Continued

- Top or second scale of
meter (depending on value
of position) displays %
distortion.

DIST positions

- Meter indicates value of
signal, noise, and distor-
tion on SINAD scale.

SINAD position

NOTE

DIST and SINAD positions are
intended for use at 1 kHz only.

4-3. Operating Procedures. [Table 4-2| lists start-
up procedures, emergency operating procedures,
and stopping procedures for the AN/GRM-114.

4-4. RF Signal Generator Operating Instruc-
ions. |[Table 4-3| lists the initial adjustments

Table 4-2. AN/GRM-

and control settings [figure 4-2) necessary to
generate rf signals. Mable 4-4] lists the operat-
ing instructions. Refer to [fable 4-5 for opera-
ting instructions for AM signals and refer to
[fable—Z4-6 lfor operating instructions for FM sig-
nals.

114 Operating Procedures

Condition

Procedure

startup

a. For battery operation, set PWR/OFF/BATT
switch on front panel to BATT.

NOTE

Battery will operate for 40 minutes
before requiring recharging if oscillo-
scope is being used, and for 1 hour

if it is not. Battery may be recharged
from external ac power source while
source powers AN/GRM-114. Whe-
ther oscilloscope is being used or not,
AN/GRM-114 will shut off every
6-10 minutes. When it does, immedia-
tely set PWR/OFF/BATT switch to
BATT position. Power will return to unit.

For operating from external ac or dc power source,
connect 6-pin socket on end of furnished ac or dc
power cable to 6-pin plug on rear panel.

4-13
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Table 4-2. AN/GRM-114 Operating Procedures — Continued

Condition Procedure
Startup (Continued) b. For ac operation, connect 3-pin grounded plug
of ac power cable to standard 3-pin grounded
outlet.
WARNING

Do not connect 3-pin grounded plug
to 2-pin outlet through an adapter.
Electrical shock may result.

c. For dc operation, connect cigarette lighter adap-
ter of dc power cable to cigarette lighter socket.

d. Set the PWR/OFF/BATT switch on front panel
to PWR.

Emergency If battery weakens and recharging is not practical, first
disconnect power from UUT (if UUT is connected),
then set PWR/OFF/BATT switch on front panel to
OFF position, connect external ac or dc power

supply as specified in paragraphs a, b, or ¢ above,

then set PWR/OFF/BATT switch to PWR position.
Finally, connect power to UUT (if UUT is con-
netted).

Stopping Disconnect power from UUT (if UUT is connected).
Set PWR/OFF/BATT switch on front panel to

OFF position. Disconnect UUT from AN/GRM-114.
Remove power cable socket from plug on rear
panel then remove either 3-pin grounded plug (ac
power cable) from 3-pin grounded outlet, or
cigarette lighter adapter from cigarette lighter
socket.

4-14
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Figure 4-2. RF signal generator controls, indicators, and connector-s

Table 4-3. RF Signal Generator Initial Adjustments anti Contol Settings

Initial adjustment

[Eigure 4-2]Reference No. Control. indicator, or connector or setting

1 HI LVL/upV x 100/NORM switch NORM

2 RF LEVEL/BFO INJECTION dial Fully ccw

3 AUTO/OFF/ZERO, BATT switch AUTO

4 RCVR WIDE/MID/NARROW switch NARROW

5 GEN/RCVR switch GEN

6 INT MOD/RCVR switch RCVR

7 INT MOD/OFF switch Fully ccw, detent
(OFF)

8 1 kHz INT MOD control Fully ccw, detent
(OFF)

9 EXT V/DIV vernier CAL

10 SWEEP vernier Fully cw, detent

CAL
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Table 4-4. RF Signal Generator Operating Instructions

Step Procedure [llustration

1 Set FREQUENCY MHz thumb wheels to
desired rf frequency output.

FREQUENCY MHz ﬁgﬁ’/

2 For an rf output less than 50 pV, set HI LVL/
MV x 100/NORM switch to NORM and ro-
tate RF LEVEL/BFO INJECTION dial to
desired pV setting.

NOTE

RI? output in dBm is indicated by
the reading on dBm scale.

The AN/GRM-114 is now generating rf
signals at desired frequency and output
level.
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Table 4-4. RF Signal Generator Operating Instructions — Continued

Step

Procedure

For an rf output level greater than 50uV
(but less than 5000 uVv):

(a) Place HI LEVEL/pV X 100/
NORM switch to uv X 100 position.

(b) Rotate RF LEVEL/BFO IN-
JECTION dial to desired pV setting.
The AN/GRM-114 is now generating rf
signals at desired frequency and output
level.

NOTE

RF output level in pV is now
100 times the setting of RF
LEVEL/BFO INJECTION dial
on WV scale.

Equivalent rf output level in
dBm can be determined by
mathematically adding +40
dBm to reading on dBm
scale.

For an rf output level greater than --35
dBm:

(a) Place HI LVL/pv X 100/
NORM switch to HI LVL position.

(b) Slowly rotate RF LEVEL/BFO
INJECTION dial cw until 0 dBm Lamp
lights.

(c) Record setting of RF LEVEL/
BFO INJECTION dial on dBm scale.

(d) Add result obtained in step 4. (c)
to desired rf output level in dBm. Re-
cord result.

(e) Rotate RF LEVEL/BFO IN-
JECTION dial to setting obtained in
step 4. (d).

(f) The AN/GRM-114 is now gen-
erating rf signals at desired frequency
and output level.

Illustration

RF LEVEL/BFO INJECTION

HI LV L/uV X 100/NORM
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Table 4-5. RF Signal Generator Operating Instructions for AM RF Signals

Step Procedure [llustration

1 Place AM/FM switch to AM.

2 Set MODULATION FREQ Hz thumb-
wheels to desired tone modulation
frequency.
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Table 4-5. RF Signal Generator Operating Instructions for AM RF Signals -- Continued

Step

Procedure

Rotate ANALY DISPR/OFF control
fully ccw to detent position.

Place EXT V/DIV, control to 1.5 KHz,
6KHz or 15 KHz.

Illustration

ANALY DISPR/OFF

-
-~

4.19
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Table 4-5. RF Signal Generator Operating Instructions for AM RF Signals - Continued

Step Procedure illustration

When applying power to oscil-
loscope or Spectrum analyzer
through PWR/OFF/BATT
switch or AC/DC/OFF switch,
make sure INTENSITY con-
trol is as moderate (left)
position.

5 Adjust INTENSITY control cw and
FOCUS control appropriately for a
sharp visible trace display.

INTENSITY
‘\/’/
rocus = 4@5[
ok
SN
o %’%’?
6 Adjust VERT control and HORIZ con-
trol to obtain a centered trace, with
lower edge of displayed carrier aligned
with major horizontal axis.
VERT
A
CRT RN

DISPLAY =4
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Table 4-5. RF Signal Generator Operating Instructions for AM RF Signals — Continued

Step

Procedure

Illustration

Measure peak-to-peak amplitude (in
graticule divisions) of displayed
carrier. Record result.

Apply result obtained in step 7 to
the following equation:

x = (desired % modulation) x (result of step 7)

100

where: X "number of graticule divisions
(peak-to-peak) of modulated signal.

NOTE

Steps 9. (a) and (b) must be
performed simultaneously, as
one will affect the other.

(&) Adjust VERT control to align
negative peak of the modulated sig-
nal with the major horizontal axis.

(b) Rotate INT MOD/OFF control
to adjust peak-to-peak amplitude of
the same modulated signal (in graticule
divisions) to the value of x obtained in
step 8.

(c) The signal generator is now cali-
brated to the desired percent modula-
tion and is generating at the selected fre-
guency and output level.
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Table 4-6. RF Signal Generator Operating Instructions for FM RF Signals

1 Return controls and indicators to the
settings listed in [fable 4-3. Then gener-
ate an rf signal by performing steps
of table 4-4.
2 Place AM/FM switch to FM.
AM/FM
3 Set MODULATION FREQ Hz thumb-

4-22

wheels to desired tone modulation
frequency.

MODULATION FREQ Hz




™ 11-6625-3016-14

Table 4-6. RF Signal Generator operating Instructions for FM RF Signals -- Continued

step Procedure
4 Place DEV/PWR control to desired devia-
tion range (2, 6, or 20 KHz).
5 Rotate INT MOD/OFF control cw while

observing DEVIATION (KHz)/WATTS
meter until meter indicates desired de-
viation on appropriate scale. The AN/
GRM-114 is now generating frequency
modulated rf signals within the desired
deviation range.

NOTE

If deviation is above 5 kHz,
place RCVR WIDE/MID/
NARROW switch to MID or
WIDE position.

Signals at a 1-kHz rate with
more than 5-kHz deviation
must be monitored with
RCVR WIDE/MID/NARROW
switch in MID position.

Signals modulated above 2
kHz should be monitored
with RCVR WIDE/MID/
NARROW switch in WIDE
position. Note residual mod-
ulation indication due to
noise on DEVIATION (KHz)/
WATTS meter; add this value
to desired value.

Illustration

DEV/PWR

‘ d k\t»“
L [ e -
4

94, :
Q} ::.‘4‘}‘%{'{&"“\\ ,;llq
e la‘iﬂ, o
. jﬁ 7

INT MOD/OFF N
@'1"'

DEVIATION (KHZ}/WATTS
RCVR WIDE/MID/NARROW
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Table 4-6. RF Signal Generator Operating Instructions for FM R F Signals — Continued

Step Procedure [llustration

6 Emergency operating procedures. For
emergency operating procedures (bat-
tery weakening) refer toltable 4-2

7 Stopping procedures. Refer to the
stopping procedures in[fable _4-2]

4-5. Oscilloscope Operating Instructions. on the oscilloscope.[ Table 4-§ lists the operating
instructions.

y CAUTION

Do not apply inure than 200 V NOTE

(peak-to-]Jeak) to the SCOPE IN-
PUT connector. If an oscilloscope To apply power to the AN/GRM-

. ; 114, refer to the instructions in
probe is used to apply a signal (RamEg@Eph 24
from a UUT to the SCOPE IN-
PUT connector, attach the ground

lead of the probe to UUT ground. warm-Up time of the crt is ap-

proximately 30 seconds from a

lists the initial adjustments and control “cold” startup. The trace will not
settings necessary to display a trace appear until the crt warms up.

Figure 4-3. Oscilloscopc controls, indicators, and connectors
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Table 4-7. Oscilloscope Initial Adjustments and Control Settings

[Eigure 4-31Reference Initial - adjustment
No. Control, indicator or connector or_setting
1 SWEEP control 1ms
2 SWEEP vernier control Fully cw. detent
(in CAL)
3 AC/OFF/DC  switch AC
4 EXT V/DIV vernier control Fully cw, detent
(in CAL)
5 EXT V/DIV control 10 Vv/DIV
6 INTENSITY control Midrange
7 HORIZ control Midrange
8 FOCUS control Midrange
9 VERT control Miderange
10 ANALY DISPR/OFF Fully ccw,
control detent (OFF)
Table 4-8. Oscilloscope Operating Procedures
Step Procedure [llustration

CAUTION

Do not exceed 200 V (peak-to-
peak) into the SCOPE IN con-
nector. When applying power
to oscilloscope or spectrum
analyzer through PWR/OFF/
BATT switch or AC/DC/OFF
switch, make sure INTENSITY
control is at moderate (left)
position.

1 Adjust INTENSITY control cw and
FOCUS control appropriately to obtain
a sharp visible trace display.

INTENSITY 7

FOCUS ——

CRT /

DISPLAY T 3% ,
MAY i
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Table 4-8. Oscilloscope Operating Procedures — Continued

e

Step Procedure [llustration
2 Adjust VERT control and HORIZ control
to center scope trace over major horizon-
tal axis of crt.
CRT
DISPLAY
VERT
3 Connect signal stimuli to SCOPE IN

connector.
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Table 4-8. Oscilloscope Operating Procedures -- Continued

Step Procedure [llustration

4 Adjust SWEEP control, EXT V/DIV con-
trol and SWEEP vernier control to ob-
tain a stable waveform.

NOTE
. CRT DISPLAY -
EXT V/DIV vernier control
must remain in CAL position EXT V/DIvIR -
(fully cw, detent). ) >

' EXT V. DIV S r%;r’f
vwnuglw J% N
R0 *

-

het

SWEEP VERNIEHR

5 Disconnect the signal stimuli from the
SCOPE IN connector.

4 - 2 7
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Table 4-8. Oscilloscope Operating Procedures — Continued

Step Procedure [llustration

6 Emergency operating procedures. Refer
to the emergency operating procedures
(battery weakening) in

7 Stopping procedures

(a) Set AC/DC/OFF switch to OFF
position.

(b) For further stopping procedures,
refer to

4-6. Receiver Operating Instructions. NOTE
lists the initial adjustments and control settings
(figure 4-4)] necessary to receive signals. [Table 4-10] To apply power to the AN/GRM-

114, refer to the instructions in

lists the operating instructions.

Figure 4-4. Receiver controls, indicators, and connectors

4-28



Table 4-9. Initial Adjustments and Control Settings
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Reference

Initial adjustment

No. Control, indicator or connector or setting

1 RF LEVEL/BFO INJECTION dial Fully ccw

2 AUTO/OFF/ZERO, BATT switch AUTO

3 RCVR WIDE/MID/NARROW switch WIDE

4 GEN/RCVR switch RCVR

5 SQUELCH/OFF control Fully ccw, short
of detent

6 INT MOD/RCVR switch RCVR

7 VOL control Fully ccw

8 BFO/OFF switch OFF

9 AM/FM switch AM or FM
depending on
mode of signal
to be received.

10 INT MOD/OFF control Fully ccw, detent
(OFF)

11. 1 KHz INT MOD/OFF control Fully ccw, detent
(OFF)

12 1.5/5/15 KHz control 15 KHz

13 DEV,/PWR control SIG

Table 4-10. Receiver Operating Instructions

Step

Procedure

Illustration

Do not connect a transmitter
to the ANT INPUT connec-
tor. Connect only an external
antenna to the ANT INPUT
connector. Do not exceed
200 V (peak-to-peak) into
the SCOPE IN connector.

Remove any static discharge
from an unterminated antenna
before connecting it to the

CAUTION |

NOTE

AN/GRM-114.

4-29
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Table 4-10. Receiver Operating Instructions — Continued

step Procedure [llustration

CAUTION

Maximum continuous input
to this connector must not
exceed 0.25 W.

Maximum input is —30 dBm
for proper spectrum analyzer
operation (signals above —30
dBm may cause spurious Sig-
nals to be generated and dis-
played by AN/GRM-114),

1 Select one of the following methods of
signal reception:

ANT INPUT -

(a) External antenna

Connect external antenna 10 ANT INPUT
connector for “off-the-air” monitoring.
Proceed to step 3.

CAUTION

Do not apply more than 20 watts
of continuous input, to TRANS/
RCVR connector.

(b) Direct Cable Connection from UUT

Connect cable from UUT to TRANS/
RCVR connector.

Maximum operating “ON” time for mea-
surement of transmitter output using
TRANS/RCVR connector is:

10 seconds at 100 W, 15% duty cycle,
20 seconds at 50 W, 30% duty cycle, or

2 minutes at 30 W, 50% duty cycle.

TRANS/RCYR

2 Apply power to UUT (if applicable




Table 4-10. Receiver Operating Instructions — Continued

T™M 11-6625-3016-14

Illustration

Step Procedure
3 Set FREQUENCY MHz thumbwheels to
frequency of signal to be received.
4 Adjust VOL control to a comfortable

listening level.

4-31
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Table 4-10. Receiver Operating Instructions — Continued

Step

Procedure

Illustration

4-32

If an area of the spectrum is being moni-
tored where frequency channels are
packed closely together, bandwidth
of signal may be reduced by placing
RCVR WIDE/MID/NARROW switch
to MID or NARROW setting.

When monitoring FM signals, the NAR-
ROW setting of RCVR WIDE/MID/
NARROW switch will not accommodate
greater than 5-kHz FM deviation of
most FM transmitters. If FM devia-
tion is more than +5 kHz, place
RCVR WIDE/MID/NARROW switch
to MID position.

NOTE

Ensure that proper bandpass
width has been selected on
RCVR WIDE/MID/NARROW
switch. Too high a bandpass
will cause higher noise reading.
Too low a bandpass will cause
distortion.

Fine tune the receiver to center frequency
(within £100 Hz) as follows:

() If FREQ. ERROR meter appears
centered at zero, proceed to step 6 (b);
if meter needle is not centered, increase
or decrease settings of FREQUENCY
MHz thumbwheels in 10-kHz and 1-kHz
steps to renter needle as closely as possi-
ble to zero, then proceed to step 6 (b).

(b) Rotate 1.5/5/15 KHz control to 5
KHz position. If FREQ. ERROR meter
remains centered at zero, proceed to
step 6 (c); if meter needle deviates from
zero. increase or decrease settings of
FREQUENCY MHz thumbwheels in
1-kHz steps to center needle as closely
as possible to zero, then proceed to
step 6(c).

RCVR WIDE/MID/NARROW

FREQUENCY MH2z

SQUELCH/OFF
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Table 4-10. Receiver Operating Instructions -- Continued

Step

Procedure

Illustration

(Cent)

(c) Rotate 1.5/5/15 KHz control to
1.5 KHz position. Increase or decrease
settings of FREQUENCY MHz
thumbwheels in 100-Hz steps until
meter needle is centered at zero (within
1 minor division on meter scale).
Setting of FREQUENCY MHz thumb-
wheels now reflect exact frequency of
received signal.

If received signal is being monitored
through a direct cable connection at
TRANS/RCVR connector, rotate
DEV/PWR control to WATTS x 10.
If DEVIATION (KHz) WATTS
meter reading is under 10 watts

(on red scale), rotate DEV/PWR
control to WATTS x 1.

FREQ. ERROR

SQUELCH/ORF

RN L U,
~ "}y - DEVIATION (KH2)/WATTS

TRANS/RCVR
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Table 4-10. Receiver Operating Instructions— Continued

Step

Procedure

Illustration

8

4-34

Output power of UUT can now be
measured on red scale of DEVIATION
(KHz) /WATTS meter,

NOTE

For signals received “off-the-
air”, a representation of rela-
tive signal strength can be de-
termined by observing DEVIA-
TION (KHz) /WATTS meter
needle deflection (with DEV/
PWR control in SIG position).
As signal strength increases,
the meter needle deflection
will increase toward the right
of meter scale. For exact
measurement of “off-the-air”
signal strength, refer to pro-
cedures for measuring signal
strength under spectrum
analyzer operating instruc-
tions.

Emergency operating procedures.

(@) Broken antenna. Remove antenna
from ANT INPUT connector. Remove
insulation to expose wire. Butt the two
separated ends together and secure with
any nonconductive material.

(b) Jammed signals. It is likely that
under real or simulated tactical condi-
tions the receiver will be jammed by the
enemy. Enemy jamming is done by
transmitting a strong signal on the
same frequency as that used for com-
munication, making it difficult or im-
possible to receive the desired signal.
Unusual noise or signal strength indica-
tions without messages may be caused
by enemy jamming, signals from a
friendly station, or noise from a local
source; or the receiver may be defec-
tive. To determine whether or not
the interference is originating in the

4 ~
‘%vmﬂow (KHz) WATTS
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Puble 4-10. Receiver Operating Instractions - Contined

Step Proceduse Lilustration

9 AN/GEN-13 4, disconnect and remove
‘Cont | the antenn, If the interference con-
vinues. the AN/GRN-T UL is defective
Enemy jamming signais may Lo
typed as continuous wave or modulat-
ed. A jumining signal may be intend-
od to block a single frequencey., Ths
is called spot jarmming. The enemy
AV Use orie OF several transmitter-

Lo taim a bicck or band of frequen-
cies. This method 1s called barrage
jamming. Following are sev ral ty pes
of jampiing signads:

(1) CWicontinuous voave) jamming
CW jamming is transmitted as a stoady
carrier. Thix signal beats will anothoer
sigaal and prodices a steady tone or
i some casies, a quieting effect, CWV
Jamming signais may also be heyoed
by using a random on-and-off signal *

or using actual code characters kevea
to the same rate or a hitle faster than
the sipgnal bebvy recelived.

(2) Modulated jonmuing. Moduo-
lated jamming signals may consist
of noise, laughter, singing. music.
various tone, or almost any unusual
sound, or it may be a combination
of these sounds. Various types of
modulated jamming signals are
explained below.

(a) Spark. this is one of the
simplest, musteffectivo,\ami most
easily produced jamming signals.
This type of signal sounds very
rough, raspy, and sometimes like
an operating electric motor with
sparking brushes. Thesignal is
very broad; therf'fore, it willin-
terfere with a large number of com-
munication channels.

(b) Sweep-through. This signal
is the result of sweeping or moving
a carrier hack and forth at aslow
or rap;‘(‘; rate. Thenumerous signals
of varying amplitude and frequency
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Table 4-10. Receiver Operating Instructions — Continued

Step Procedure [llustration
9 produce a sound like that of a low-
(Cent | flying airplane passing overhead. This

4-36

type of jamming is effective over a
broad range of frequencies. When it
is varied rapidly, it is effective against
all types of voice signals.

(c) Stepped tones or bagpipes.
This signal usually consists of several
separate tones. The tones are transmit-
ted in the order of first increasing and
then decreasing pitch, repeated over
and over. The audible effect is like
the sound of a Scottish bagpipe.

(d) Noise. Noise is random both
in amplitude and frequency. It produces
a sound similar to that heard when a
receiver is not tuned to a station and
the VOL control is turned to maximum.

(e) Gulls. This signal consists of
a quick rise and slow fall of a variable
audio frequency. The sound is similar
to the cry of the sea gull.

() Tone. This signal consists
of a single audio frequency of unvarying
tone. It produces a steady howl. Another
method of tone jamming is to vary it
slowly. This produces a howling sound
of varying pitch.

(3) Antijamming procedures. When
it is determined that the incoming signal
is being jammed, notify your immediate
superior officer and continue to operate
the equipment. To provide maximum
intelligibility of jammed signals, follow
one or more of the operational proce-
dures given in the following steps. If
these procedures do not provide suffi-
cient signal separation for satisfactory
operation, change to an alternate fre-
quency.

(a) Detune FREQUENCY MHz
thumbwheel switches by several incre-
ments on either side of received signal.

FREQUENCY MH:z
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Table 4-10. Receiver Operating Instructions — Continued

Step

Procedure Illustration

(Cent

10

This may cause some separation of re-
ceived signal and jamming signal.

(b) Vary VOL control. This
may reduce jamming signal enough to
permit weak signal to be heard.

(c) Refer to fable 4-2 for further
emergency operating procedures (battery
weakening).

Stopping procedures. Refer to the
stopping procedures in[table 4-2

4-7. Spectrum Analyzer Operating Instructions. NOTE

Table 4-11 lists the initial adjustments and control
settings [(fgure 4-5) necessary to operate the spec-

trum analyzer. [Table 4-12 lists the operating in- To apply power to the AN/GRM-
structions for use of the spectrum analyzer. To de- 114, refer to the instructions in
tect spurious signals with the spectrum analyzer [paragraph 4-3]

refer to [table 4-13

Figure 4-5. Spectrum analyzer controls, indicators, and connectors
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Table 4-1. Initial Adjustments and Control Settings

[Eigure 4-5]Reference

Initial adjustment

N o . Contol, indicator, or connector or setting
1 RF LEVEL/BFO INJECTION dial Fully ccw

2 GEN/RCVR switch RCVR

3 BFO/OFF switch OFF

4 INTENSITY <control Midrange

5 FOCUS control Midrange
6 ANALY DISPR/OFF control Fully cw

Table 4-12. Spectrum Analyzer Operating Instructions

Step

Procedure

Illustration

4-38

. CAUTIOHN

Do not exceed 200 V (peak-to-
peak) into the SCOPE IN

connector.
NOTE

Remove any static discharge
from anm unterminated antenna
before connecting it to the
AN/GRM-114. Perform the
following steps to measure
signal strength.

CAUTION

Maximum continuous input
to this connector must not
exceed 0.25 W.

Maximum input is -—30 dBm
for proper spectrum analyzer
operation (signals above —30
dBm may cause spurious signals
to be generated and displayed
by AN/GRM-114).

Connect signal stimuli to ANT INPUT
connector-, or connect transmitter out-
put to TRANS/RCVR connector.

TRANS/RCVR
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Table 4-12. Spectrum Analyzer Operating Instructions — Continued

Procedure

CAUTION

When applying power to the os-

cilloscope or spectrum analyzer

from PWR/OFF/BATT switch or
AC/DC/OFF switch, make sure

INTENSITY control is in moder-
ate (left) position.

Adjust INTENSITY control cw and FOCUS
control appropriately to obtain a sharp
visible trace display.

NOTE

Warmup time of crt is approxi-
mately 30 seconds from a “cold”
startup; trace display will not
become visible until crt
achieves warmup.

Adjust FREQUENCY MHz thumbwheels
so that desired signal is aligned along
major vertical axis of crt. Signal to
be measured is now on center frequency.

Illustration

CRT

INTENSITY

DISPLAY
AC/DC/OFF

PWR/OFF/BATT

CRT 7 \“\
DISPLAY _~

FREQUENCY MHz2
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Table 4-12. Spectrum Analyzer Operating Instructions — Continued
Step Procedure lllustration
4 Rotate ANALY DISPR/OFF control

Fully ccw, short of detent position

Again adjust FREQUENCY MHz thumb-
wheels so desired signal is aligned along

major vertical axis on crt.
CRT
DISPLAY




7
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Table 4-12. Spectrum Analyzer Operating Instructions — Continued

step Procedure [llustration
6 Measure and record peak of displayed
signal along vertical dB scale.
dBm SCALE
[
/-
(— )
40
50

Offset displayed signal to either side of
major vertical axis by two major graticule
divisions by increasing or decreasing

settings of FREQUENCY MHz thumb-
wheels.

80
90
sl i M
A J
L Y — g,
y4 X\
MAJOR MAJOR
VERTICAL HORIZONTAL
AXIS AXIS

CRT
DISPLAY

FREQUENCY MHz S

4 - 41
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Table 4-12. Spectrum Analyzer Operating Instructions — Continued
Step Procedure [llustration
8 Place BFO/OFF switch to BFO.
CRT
DISPLAY
9 Rotate RF LEVEL/BFO INJECTION

4-42

dial cw so that injected bfo signal is

the same amplitude as signal under test.

NOTE

If injected bfo signal cannot be
raised to amplitude of signal un-
der test, set HI LVL/pvV X 100/
NORM switch to pv X 100.
Again rotate RF LEVEL/BFO
INJECTION dial cw until in-
jected bfo signal matches am-
plitude of signal under test.

HI LVL/UV X 100/NORM

RF LEVEL/BFO INJECTION
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Table 4-12. Spectrum Analyzer Operating Instructions — Continued

Step

Procedure

10

Read signal strength of signal under test
on pV or dBm scale of RF LEVEL/
BFO INJECTION dial as follows:

() If HI LVL/pVv X 100/NORM
switch is at NORM, setting of RF
LEVEL/BFO INJECTION dial repre-
sents measured signal strength.

(b) If HI LVL/upV X 100/NORM
switch is at pv X 100, add +40 dBm
to reading of RF LEVEL/BFO INJEC-
TION dial on dBm scale to obtain true
signal strength in dBm. For equivalent
signal strength in pVv, multiply pVv
setting of RF LEVEL/BFO INJEC-
TION dial by 100.

Illustration

RE LEVEL/BFO INJECTION HI LVL/UV X 100/NORM

Step

Table 4-13. Spectrum Analyzer Operating Instructions for Spurious Signal Detection

Procedure

Illustration

Return controls and indicators to the set-
tings listed in [table 4-17]

NOTE

Remove any static discharge
from an unterminated antenna
before connecting to the
AN/GRM-114.
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Table 4-13. Spectrum Analyzer Operating Instructions for Spurious Signal Detection — Continued

Step

Procedure

Illustration

1
(Cont)

4-44

CAUTION

Do not connect transmitter to
ANT INPUT connector. Con-
nect only external antenna to
ANT INPUT connector.

Maximum continuous input to
ANT INPUT connector must
not exceed 0.25 W.

Maximum input to ANT INPUT
connector is —30 dBm for pro-
per spectrum analyzer operation
(signals above —30 dBm may
cause spurious signals to be
generated and displayed by
AN/GRM-114).

If signal is to be monitored
through a UUT via a direct
cable connection to TRANS/
RCVR connector, do not ap-
ply more than 20 watts of
CONTINUOUS input to
TRANS/RCVR connector.
Maximum operating “ON”
time for measurement of
transmitter output using
TRANS/RCVR connector is:

10 seconds at 100 W, 15% duty cycle,
20 seconds at 50 W, 30% duty cycle, or
2 minutes at 30 W, 50% duty cycle.

Connect external antenna to ANT INPUT
connector for “off-the-air” monitoring.

ANT INPUT

TRANS/RCVR
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Table 4-13, Spectrum Analyzer Operating Instructions for Spurious Signal Detection--Continued

Step Procedure Illustration
3 Apply power to UUT (if applicable).
CAUTION INTENSITY : @
FOCUS e
When applying power to spectrum .
analyzer or oscilloscope from PWR/ .
OFF/BATT switch or AC/DC/OFF
switch, make sure INTENSITY :
control is in moderate (left) . i .
position. ? T
) < ;{{iif E@x 4’\\‘; ;
4 Adjust INTENSITY control cw and FOCUS | cry @ U?‘ggu PRI
control appropriately for a sharp visible DISPLAY «A*;,&,%‘\
trace on crt. AC/DC/OFF R, ~"“,\3‘
98
NOTE
PWR/OFF/BATT
Warmup time of crt is ap-
proximately 30 seconds from
a “cold” startup; trace dis-
play will not become visible
until crt achieves warmup.
5

Set FREQUENCY MHz thumbwheels to
desired center frequent y.

FREQUENCY MHz

4-45
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Table 4-13. Spectrum Analyzer Operating Instructions for Spurious Signal Detection — Continued

Step Procedure [llustration

6 Momentarily remove and reapply power to
UUT (or in case of a transmitter spectral
purity check, key transmitter on and off),
while carefully observing carrier signal
and surrounding span for any spurious
signals.

NOTE

When interrupting power to UUT
(or keying transmitter on and

off ), certain momentary spikes
which protrude above the noise
level may appear. Disregard
these momentary spikes; look
for signals which remain con-
stant in amplitude during this
time.

CRT DISPLAY

7 To determine origin of spurious signal, in-
crease or decrease setting of 1 MHz and
100 kHz segments of FREQUENCY MHz
thurnbwheels several times above or
below center frequency.
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Table 4-13. Spectrum Analyzer Operating Instructions for Spurious Signal Detection — Continued

Step Procedure Illustration
7 (a) If the spurious signal moves closer

(Cont) | to or further away from carrier signal, the
spurious signal is being produced by the CARRIER  SPURIOUS
AN/GRM-114 and thus can be disregarded. SIGNAL  SIGNAL

(b) If the spurious signal moves in same - Vi

direction and same distance as carrier sig- / /
nal, the spurious signal is being produced /
by UUT. / /

8 To determine frequency of spurious signal,
increase or decrease the setting of the
FREQUENCY MHz thumbwheels while
rotating ANALY DISPR/OFF control
ccw until the spurious signal is aligned
with major vertical axis. The setting of
FREQUENCY MHz thumbwheels re-

presents frequency of spurious signal.
ANALY DISPR/OFF

NOTE CRT DISPLAY
ANALY DISPR/OFF, control
should be fully ccw, short of
detent when final frequency

reading is taken.

To verify actual center of
AN/GRM-114 spectrum analy-
zer, place GEN/RCVR switch
to GEN position and observe
generated signal:

GEN/RCVR

4-47
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Table 413. Spectrum Analyzer Operating Instructions for Spurious Signal Detection — Continued

Step

Procedure

Illustration

8
(Cont)

10

(a) If generated signal is aligned with
major vertical axis, frequency of detected
spurious signal is equal to setting of
FREQUENCY MHz thumbwheels.

(b) If generated signal is not centered
over major vertical axis, note position
of generated signal on crt graticule;
place GEN/RCVR switch to RCVR and
increase or decrease setting of FRE-
QUENCY MHz thumbwheels to align
spurious signal to same position to
which the generated signal was pre-
viously aligned. The setting of FRE-
QUENCY MHz thumbwheels repre-
sents frequency of detected spurious
signal.

Emergency operating procedures. Refer to
the emergency operating procedures in
step 9 ofltable 4-10 and in[table 4-21

Stopping procedures. Refer to the stopping
procedures in[fable 4-2]

4-8. Audio Generator Operating Instructions.
When the AN/GRM-114 is used as an audio genera-
tor, the operation can be accomplished by either
the use of the MM-100 to measure the audio signal
level and match the impedance of the UUT or
through the use of the oscilloscope as the audio
signal level monitor. Therefore, two procedures

4-48

are presented. Table 4-14] lists the initial adjust-
ments and control settings necessary

to generate an audio signal.[Table 4-15] lists the
operating instructions using the MM-100 and

lists the operating instructions using
the oscilloscope.
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Figure 4-6. Audio generator controls, indicators, and connectors.

Table 4-14. Audio Generator Initial Adjustments and Control Settings

[Figure 4-6]Reference
No

Initial adjustment

Control, indicator, or connector or setting
1 INT MOD/OFF control Fully ccw,
detent (OFF)
2 1 KHz INT MOD/OFF control Fully ccw,
detent (OFF)
3 MODULATION FREQ. Hz
thumbwheels 0000.0 Hz
4 ANALY DISPR/OFF control Fully ccw
detent (OFF)
5 FUNCTION switch (MM-100) HI-Z
6 RANGE switch (MM-100) 300

4-49
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Table 4-15. Audio Generation with MM-100 Operating Instructions

Step Procedure [llustration

1 Connect one end of coaxial cable to INT
MOD OUT connector and opposite end
of cable to the INPUT jack of MM-100.

INT MOD OUT

2 Determine the input impedance of the
unit to be tested and determine the level
of the audio signal to be inserted into
the UUT.

4-50
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Table 4-15. Audio Generation with MM-100 Operating Instruction--Continued

Step Procedure lllustration
3 Set the FUNCTION switch to the setting
which corresponds with the impedance
Of the UUT.
s
froe N
- T ~
i ‘[13 : ) N
I P ~
. P |
N el
o \'UW i
IR *~:»:::,:‘ | |
Sy
FUNCTION
4 Set the RANGE switch to audio signal level

to be injected into the UUT.

4-51
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Table 4-15. Audio Generation with MM-100 Operating Instructions — Continued

Step

Procedure

4-52

Set MODULATION FREQUENCY Hz
thumbwheels to the desired audio
frequency.

Apply power to AN/GRM-114 as instructed
in [paragraph 4-3]and also apply power

to UUT. While observing the MM-100
meter, adjust INT MOD/OFF control to
the desired signal level (ac volts rms)

Illustration

MODULATION FREQ Hz

10N & ST
PR

INTMOD ouT 85, 3
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Table 4-15. Audio Generation with MM-100 Operating Instructions — Continued

Step Procedure [llustration
7 Disconnect the end of the cable from the
INPUT jack of the MM-100 and connect
the cable to the input of the UUT.
UUT INJECTION POINT
INT MOD OUT
CONNECTOR
\ AN/GRM.114
uuT
SHORT
COAX
COAX CABLE CABLE
W/BNC AND
UUT CONNECTORS
Table 4-16. Audio Generation with Oscilloscope Operating Instructions
step Procedure [llustration
b CAUTION /JT\
Do not exceed 200 V (peak-to- - T Ny
peak) to SCOPE IN connector. // .
1 Connect BNC tee connector to SCOPE @’;

IN connector.

‘ > i
g ) S i k
/Oo;s-? o bt o \
R j
SCOPE IN Q;g,’g-“ -~ % .
C 3 I { >
* e &ri’:’@ \\‘ -
‘c‘c N
A @' i

4-53



T™M 11-6625-3016-14

Table 4-16. Audio Generation with Oscilloscope Operating Instructions — Continued

Step Procedure [llustration

2 Connect one end of short coax cable to
INT MOD OUT connector and opposite
end to BNC tee connector previously
attached to SCOPE IN connector.

INT MOD OUT

UUT INJECTION POINT

INT MOD OUT
CONNECTOR
SCOPE IN
CONNECTOR AN/GRM-114
UuT
3 Apply power to UUT.
4 Apply power to AN/GRM-114 as instruct-
. R
ed in [paragraph 4-3] Coax
OAX CABLE BNC "TEE” — cABLE
S;,,BNCCAND CONNECTOR

CAUTION

UUT CONNECTORS

When applying power to oscillo-
scope or spectrum analyzer from
PWR/OFF/BATT switch or AC/
DC/OFF switch, make sure IN-

TENSITY control is in moderate
(left) position.

AC/DC/OFF

PWR/OFF/BATT
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Table 4-16. Audio Generation with Oscilloscope Operating Instructions — Continued

Step Procedure [llustration
5 Adjust INTENSITY control cw and FOCUS
control appropriately for a sharp visible
trace display.
NOTE INTENSITY
Warmup time of crt is ap-
proximately 30 seconds from
a “cold” startup; trace display FOCUS
will not become visible until
crt achieves warmup.
6 Adjust VERT and HORIZ

controls so that the trace is centered
and aligned along major horizontal axis.
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Table 4-16. Audio Generation with Oscilloscope Operating Instructions — Continued

Step Procedure [llustration

7 Set MODULATION FREQ Hz thumb-
wheels to desired audio frequency.

MODULATION FREQ Hz -}~
8 For calibration, the level of the injected
audio tone must be expressed in volts
peak-to-peak. Volts rms or volts peak
must be converted to volts peak-to-
peak, using following formulas:

volts peak-to-peak ~2.828 x volts rms
volts peak-to-peak = 2 x volts peak

9 Rotate INT MOD Control to adjust wave-
form to desired amplitude in volts peak.

CRT DISPLAY//
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Table 4-16. Audio Generation with Oscilloscpe Operating Instructions--Continued

TM 11-6625-3016-14

Step Procedure illustration
CAUTION
Do nott exceed 200 V (peak-
to-peak) to SCOPE IN
connector.
10 Connect BNC connector of remaining
coax cable to tee connector attach-
ed to SCOPE IN connector. Connect
opposite and of coax cable to injection
point on UUT. Desired audio tone is
now being injected into UUT.
UUT INJECTION POINT
INT MG OUT
CONNECTOR
\
SCOPE IN r\
CONNECTOR | ANGRA 114
uuT ]
| i
SHORT
. COAX
- . s BNC “TEE" AR
11 To monitor the injected tones, place INT COAX Rl E CONnECTOR (AL

MOD/RCVR switch to INT MOD and
adjust VOL control for a comfortable
listening level.

WUT CONNFCTORS
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Table 4-16. Audio Generation with Oscilloscope Operating Instructions — Continued

Step Procedure [llustration

12 Emergency operating procedures. For
emergency operating procedures (bat-
tery weakening) refer to[table 4-2

13 Stopping procedures. Disconnect power
from AN/GRM-114 as instructed in
[table 4-2] before disconnecting power
from UUT.

4-9. Power Monitor Function. [Table 4-17] lists 4-10. Master Oscillator Calibration. Follow pro-

operating instructions for measuring transmitter cedures in to calibrate master oscil-
carrier power. Such measurements utilize the later using a received time standard signal.

power monitor.

Table 4-17. Power Monitor Operating Instructions for Measuring Transmitter Carrier Power

Step Procedure lllustration

NOTE

To apply power to the AN/
GRM-114, refer to the instruc-

tions in[paragraph 4-3]

1 Set controls for receive operation (AM or

FM) as listed in[table 4-9
2 Apply power to UUT.
3 Connect coax cable between UUT RF

output and AN/GRM-114 TRANS/
RCVR connector.

TRANS/RCVR

AN/GRM-114

TRANS/

RCVR &

.
e,
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Table 4-17. Power Monitor Operating Instructions for Measuring Transmitter Carrier Power — Continued

Step

4

Procedure

Illustration

Rotate DEV/PWR control to WATTS
x 10.

NOTE

Due to various construction

of buildings, a national standard
(e.g. WWV)signal may not be
obtained without a rooftop an-
tenna or relocation of AN/GRM -
114 to an outdoor location.

Key up UUT. Read UUT power output on
red scale of DEVIATION (KHz) /IWATTS
meter.

NOTE

If DEVIATION (KHz) ;wATTS
meter needle deflection is less
than 10 watts when UUT is
keyed, rotate DEV/PWR con
trol to WATTS x 1.

DEV/PWR

DEVIATION (KHz}/WATTS
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Table 4-17, Power Monitor Operating Instructions for Measuring Transmitter Carrier Power — Continued

Step Procedure [llustration

6 Set FREQUENCY MHz thumbwheels to
frequency of transmitter.

FREQUENCY MHz -

7 Set ANALY DISPR control cw just short
of detent.

NOTE

UUT power output can aso
be viewed on spectrum analy-
zer dBscale, using following
approximate equivalences:

—30 dB marking on spectrum
analyzer = 100 watts,

—40 dB marking on spectrum
anayzer = 10 watts,

—50 dB marking on spectrum
analyzer = 1 watt, and

--60 dB marking on spectrum
analyzer =0.1 watt.
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Table 4-17. Power Monitor Operating Instructions for Measuring Transmitter Carrier Power — Continued

Step

Procedure

Illustration

8

9

Emergency operating procedures. For emer-

gency operating procedures (battery wea-
kening), refer to[table 4-2|

Stopping procedures. Refer to the stop-
ping procedures in[fable 4-21

Table 4-18. Master Oscillator Calibration using Received Time Standard Signal

step

Procedure

Illustration

Perform the steps necessary to receive AM
signals as listed under[paragraph 4-6]

NOTE
Set AM/FM switch to AM.

Set FREQUENCY MHz thumb-
wheels to 10.0000 MHz.

Set DEV/PWR control to SIG.

Set AN/GRM-114 controls for oscilloscope
operation as listed in[fable 4-71

AM/EM i ‘
DEV/PWR ¢

FREQUENCY MHz

/
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Step

4-62

Procedure

Table 4-18. Master Oscillator Calibration using Received Time Standard Signal — Continued

Illustration

Rotate EXT V/DIV control to 15 KHz.

Insert a short length of wire into center
conductor of 10 MHz REF OUT con-
nector.

77

N

@
oW

2y
@9

10 MHz REF QUT
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Table 4-18. Master Oscillator Calibration using Received Time Standard Signal — Continued

Step

Procedure

Illustration

Adjust position of wire to obtain a suitable
beat note from AN/GRM-1 14 speaker.

Using small screwdriver, adjust the 10 MHz
CAL adjustment until the beat note
achieves as low a frequency as possible:

(@) Initially, it is helpful to observe oscil-
lation of the waveform on the oscilloscope
while rotating 10 MHz CAL adjustment;
adjust screw until oscillation diminishes to
a point of being as close as possible to
stationary.

(b) While observing DEVIATION (KHz)/
WATTS meter, continue to adjust the 10
MHz CAL adjustment until meter needle
oscillation is as slow as possible, During
this step, recheck oscilloscope to be sure
the waveform is stable. Master oscillator is
now calibrated in accordance with the
time standard signal.

| 4D
10 MHz CAL Q%

|
e
JEVIATION (KH2)/WATTS
10 MHz CAL

4-63
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Table 4-18. MasterUscillator Calibration using

Received Time Standard Signal --- Continued

Step-

Procedure

6
ICont)

e}

NOTE

Careful catibration can result 1n
a ovat frequency less than 0.1 Hz.

When calibrating the master oscillator for
accurae frequency reference/measure-
ment. e FREQ, ERROR meter should
also be zeroed tor rolinhic frequency
measuren:ents. 'roecedure is as follows:

{a) Place GEN/RCVR switch to GEN.
NOTE

ROVR WIDE/MID/NARROW
switch must be in NARROW.

(b} Make sure AUTO/OFF/ZERO, BATT
switeh 1s in AUTO.

(¢) Hotate 1.5/5:15 Kllz control to 1.5
KHz.

{d) Adjust ZI'RO RCVR adjustment cw
or ccw 1o center FREQ. ERROR meter
needle at zero.

Emergency operating procedures. Refer to
the emergency operating procedures in
step Gof tabie4-10.and in

Stopping procedures. Refer to the stop-
ping procedures in[fable 4-2

FREQ. ERROR
(KHz)

ZERO RCVR o
AN
GE N/RCVR AU TO/OFF/ZERO,BATT

RCVR WIDE/MID/NARROW

G
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4-11. The procedures in[table 4-19 are for calibrat- 4-12. Frequency Error Measurement. [Table 4-201

ing the master oscillator through an external source lists the initial adjustments and control settings
when a 10 MHz “off-the-air” reference signal is not necessary to measure frequency error.
available. lists the operating instructions.

Table 4-19. Master Oscillator Calibration using an External Frequency Standard

Step Procedure [llustration

1 Connect one end of coax cable to 10 MHz
REF OUT connector.

AN/GRM-114

10 MH2z
REF QUTQ,

FREQUENCY
COUNTER

2 Connect opposite end of coax cable to
input of frequency counter.

3 Apply power to frequency counter.

4 Apply power to AN/GRM-114 as instruct-
ed in [paragraph 4-3]

5 For most precise adjustment, wait approxi-
mately 5 minutes before proceeding with
Step 6.
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Table 4-19. Master Oscillator Calibration using an External Frequency Standard — Continued

Step Procedure [llustration
6 Adjust 10 MHz CAL adjustment until
frequency counter reads 10.000000 MHz.
Master oscillator is now calibrated to
frequency counter.
£} %’ -
10 MHz CAL < -
7 When calibrating the master oscillator

4-66

for accurate frequency reference/
measurement, the FREQ. ERROR
meter must be zeroed for reliable
frequency measurements. Procedure
is as follows:

(@) Place GEN/RCVR switch to GEN.
NOTE

RCVR WIDE/MID/NARROW
switch must be in NARROW.

(b) Make sure AUTO/OFF/ZERO,
BATT switch is in AUTO.

(c) Rotate 1.5)5/1 5 KHz control to
1.5 KHz.

(d) Adjust ZERO RCVR adjustment
cw or ccw to center FREQ. ERROR
meter needle at zero.

GEN/RCVR

AUTO/OFF/ZEROQ, BATT
RCVR WIDE/MID/NARROW
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Table 4-19. Master Oscillator Calibration using an External Frequency Standard — Continued
Illustration

Step Procedure

8 Emergency operating procedures. For
emergency operating procedures

fbattery weakening) refer to| table |

9 Stopping procedures. Disconnect power
from AN/GRM-114 as instructed in
table 4-2| before disconnecting power

from frequency counter.

Figure 4-7. Frequency error measurement controls, indicators and connectors
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Table 4-20. Initial Adjustments and Control Settings

[Eigure 4-71Reference Initial adjustment

No. Control, indicator, or connector or setting
1 GEN/RCVR switch RCVR
2 RCVR WIDE/MID/NARROW NARROW
3 FREQUENCY MHz thumbwheel

switches 0000000
4 AC/DC/OFF switch DC
5 EXT VI/DIV control 15 KHz
6 EXT VIDIV vernier control CAL
7 AUTO/OFF/ZERO, BATT switch AUTO
8 AM/FM switch FM

Table 4-21. Frequency Error Measurement Operating Instructions

Step

4-68

Procedure Illustration

b CAUTION

When applying power to the
oscilloscope or spectrum analy-
zer from the PWR/OFF/BATT
switch or from the AC/DC/OFF
switch, make sure INTENSITY
control is in moderate (left)
position.

Center the oscilloscope trace using the
HORIZ and VERT controls.

CRT
DISPLAY

AC/DC/OFF

PWR/OFF/BATT
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Table 4-21. Frequency Error Measurement Operating Instructions — Continued

Procedure

Illustration

Set the 1.5/5/15 KHz control to the 15 KHz.

Set FREQUENCY MHz thumbwheel
switches to 0000100.

15/5/16 KHz o \31@

CRT
DISPLAY

FREQUENCY MHz Q
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Table 4-21. Frequency Error Measurement Operating Instructions — Continued

Step Procedure llustration

4 Verify that both the oscilloscope and the
FREQ. ERROR (KHz) meter read -10
KHz.

CRT
DISPLAY

L h -~
mfg. ERROR - Q"yl/

5 Other oscilloscope and FREQ. ERROR
(KHz) meter ranges may be checked
in the same manner.

6 Emergency operating procedures. For
emergency operating procedures
(battery weakening) refer to|table 4-2

7 Stopping procedures. Refer to the
stopping procedures in|table 4-2

4-13. Audio Frequency Monitor Function. For a 4-14. Multimeter Operating Instructions.
demonstration of the audio frequency monitor [4-22 ] lists operating instructions for the multimeter,
function, refer to the audio generator operating using signals generated by the AN/GRM-114.

instructions in
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Table 4-22. Multimeter Operating Instructions

T™M 11-6625-3016-14

Procedure

Illustration

CAUTION

Do not exceed 300 V into the
multimeter INPUT connector.

Connect the multipronged cable, which
is built into the multimeter, to the
EXT ACC connector.

Connect the 2-ended BNC cable between
the INT MOD OUT connector and
the multimeter INPUT connector.
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Table 4-22. Multimeter Operating Instructions — Continued

Step

Procedure

Illustration

To apply power to the AN/GRM-114,
refer to the instructions in [paragraph|
[4-3]

To generate a signal, refer to the in-
structions in [fables 4-31[4-4l[ 4-3, and
[4-6.

To measure ac voltage of the generated
signal, set FUNCTION control to HI-Z.
Set RANGE control to the VOLTS
position which gives best meter read-
ing (top or second scale, depending on
VOLTS position). Rotate INT MOD/
OFF control to vary voltage.

NOTE

The multimeter measures “dis-
tortion of 1-kHz signals only.

To measure distortion of the generated
signal, set RANGE control to the

DIST position -which gives best meter
reading (top or second scale, depending
on the DIST position).

RANGE

METER

FUNCTION
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Table 4-22. Multimeter operating Instructions — Continued

Step

Procedure

Illustration

To measure SINAD value of applied
signal, set RANGE control to SINAD.
Read value on SINAD scale of meter.

NOTE

For the following step, the AM/
FM switch of the AN/GRM-114
must be in AM position.

Adjust the FREQUENCY MHz
thumbwheel switches to gener-
ate an AM signal.

To read the AM% modulation of the applied
signal, set RANGE control of multi-
meter to AM% position, read meter
indication on top or second scale.
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Table 4-22. Multimeter Operating Instructions — Continued

Illustration

Step Procedure

9 Adjust INT MOD/OFF control for de-
sired AM% modulation. Accuracy will be
best with a 1-kHz signal.

10 Adjust the VOL control for a comfortable

4-74

listening level.

HI LVL/uV X 100/NORM

RF LEVEL/BFO INJECTION
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Table 4-22. Multimeter operating Instructions — Continued

Step

Procedure

Illustration

11

NOTE

To measure dc voltage and

resistance, a source external
to the AN/GRM-114, or a

battery external to the AN/
GRM-114 is required.

If using source external to
the AN/GRM-114, connect
one end of 2-ended BNC
cable to INPUT connector
of multimeter and one end
to output of external source.
Make sure power is applied
to AN/GRM-114 and thus to
multimeter before applying
power to external sources.
Then refer to instructions in
and

CAUTION |

Do not exceed 600 V ac or
800 V dc on the multimeter
probe.

To measure dc voltage, set
FUNCTION control to +
or —- DC depending on
voltage to be measured.

FUNCTION
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Table 4-22. Multimeter Operating Instructions — Continued

Step Procedure [llustration

12 Disconnect 2-ended BNC cable.

13 Connect multimeter probe to INPUT
connector.

14 Set RANGE control to the VOLTS
position which gives the best meter
reading (on either the top or second
scale, depending on VOLTS position).

CAUTION

When no longer measuring re-
sistance, remove FUNCTION
control from OHMS (only)
position. Placing multimeter
probes across large voltages
when in OHMS (only) position
will blow multimeter fuse.
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Table 4-22. Multimeter Operating Instructions — Continued
Step Procedure [llustration
15 To measure resistance, set FUNCTION
control to OHMS (only).
16 Connect multimeter probe across
resistance to be measured.
RANGE
17 Set RANGE control to the OHMS posi- 1/\\

tion which gives the best meter
reading (on OHMS scale).
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Table 4-22. Multimeter Operating Instructions — Continued

Step Procedure [llustration

18 Emergency operating procedures., Refer
to the emergency operating procedures

in step 9 of[fable 4-10 and in[fable 4-2

19 Stopping procedures,

(a) Refer to the stopping procedures

in [fable_4-2]

(b) Disconnect BNC cable from INPUT
connector of multimeter and INT MOD
OUT connector of AN/GRM-114, or
output of external signal source.
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CHAPTER 5

MAINTENANCE

INSTRUCTIONS

WARNING

Dangerous voltages exist within the
AN/GRM-114 while the unit is
operating. Personnel should be
familiar with the requirements of
TB-385-4 before attempting main-
tenance,

5-1. General.

This chapter contains maintenance, troubleshoot-
ing, and disassembly/reassembly instructions.

5-2. AN/GRM-114 Routine Maintenance Checks
and Services.

a. Recommended cleaning supplies: Dena-
tured alcohol, soft bristle brush, lint-free cloth
and hand controlled dry air jet (30 psi maximum
pressure).

CAUTION

Use air jet cautiously to avoid
damaging fragile components.

b. Remove dust and dirt from AN/GRM-114
case, thumb wheel switches, meters, and rear panel.

5-3. Tools and Test Equipment. Table ,5-1 |lists
tools and test equipment necessary to perform the
AN/GRM-114 maintenance.

Table 5-1. Tools and Test Equipment

Tool or test equipment

Tool number

NOTE

Test equipment with equivalent
specifications can be substituted
for the items listed below.

Oscilloscope with X10 Probe
Frequency Counter

Spectrum Analyzer, with
Plug-in module
Variable Attenuator, Texscan

Digital Multimeter

High voltage probe, Calif.
Instrument

Distortion analyzer

0S-262(P)/IU
TD-1225A(V)1/U
1417

(28480)

8555A
(28480)

Texscan
RA-50
(23042)

AN/USM-451

Calif. Instrument
HV-30
(12897)

AN/URM-184A
334A (28480)

5-1
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Table 5-1. Tools and Test Equipment — Continued

Tool or test equipment

Tool number

5-2

VSWR Bridge, Wiltron

Function Generator
Signal Generator

Sweep Signal Generator

Tracking generator
Triple output power supply,
50V @ 2 Amp

50 Wtermination

Power supply, 10 to 30 V
variable @ 10 Amp

Wattmeter, AN/URM-120
Modulation meter
VHF transmitter

R.F. Power meter with
power detector head

Comp assy, AGC monitor meter

Comp assy, battery load box

Resistor, 390 k W, Ya W

PCB assy extender, 79-80 MHz

Loop

PCB assy extender. reg & pwr
supply

PCB assy extender, 250 kHz I.F.

Wiltron

(60-N50)

(87807)
SG-1133
AN/USM-308(V)1

Wavetek
(2002)
(Z23338)

SG-1125/U

LAMBDA
(LPT-7202FM)
(80103)

IFR
2650-0010-200
(51190)

LAMBDA
LK351FM
(80103)

AN/URM-120
ME-57/U
RT-524/VRC

42BD
(04901)

41-41A
(04901)

IFR
7003-9801-500
(51190)

IFR
1003-9801-600
(51190)

IFR
4702-0394-003
(51190)

IFR
7010-9801-200
(51190)

IFR
7010-9801-300
(51190)

IFR
7010-9801-400
(51190)
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Table 5-1. Tools and Test Equipment--Continued

Tool or test equipment

Test lead BNC to SMB (2)

Test lead BNC to SMA (2)

Test lead BNC to BNC (2)

Connector, SMB tee

Connector, BNC tee

Adapter, SMB Jack to Jack

Adapter, SMA Jack to Jack

High frequency multiplier/

mixer sniffer

Extender cable (9 pin)

Resistor, 470 W, YaW

Coax cable with sniffer loop

Test lead SMB to SMB (2)

Resistor, 300 W, ¥4W

Resistor, 300 k W, 1%
Resistor, 30 k W, 1%
Resistor, 600 W, 5%
Resistor, 150 W, 5%
Resistor, 8 W, 5%

Resistor, 3.3 W, 5%
Tool kit, Electronic

TK-100/G

Equipment

IFR
6050-0032-400
(51190)

IFR
6050-0092-400
(51190)

IFR
6050-0522-400
(511.90)

IFR
2200-0250-100
(51190)

IFR
2105-1410-900

(51190)

IFR
2123-0000-016
(51190)

IFR
2200-0110-100
(51190)

IFR
6500-9801-700
(51190)

IFR
6046-9801-800
(51190)

IFR
4702-0471-003
(51190)

IFR
6050-0534-800
(51190)

IFR
6050-0042-220
(51190)

IFR
4706-3011-001
(51190)

Tool number

5-3
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5-4. Glossary.| Table 5-2| contains a glossary of
frequently used abbreviations found within this
manual.

5-5. AN/GRM-114 Performance Test.

a. General_Figure 5-2 and fables 5-3] and
provide performance testing information for
the AN/GRM-114. These procedures set forth
specific requirements that the unit must meet
before it is returned to the using organization.
The procedures may be used as minimum per-
formance tests or used to confirm a fault within
a unit suspected of failure. Isolation of a con-

firmed fault is provided

section of[paragraph 5-6l

b. Presentation. The performance test pro-
vided is given in the form of a flowchart. Follow
the step-by-step directions given within this flow
chart. Set switches on the AN/GRM-114 according
to [fables _5-3] and[5-4 only when these tables are
referenced within the flowchart. Any dashed num-
ber located inside a connector circle refers to a
figure number within the troubleshooting section
of [paragraph 5-61[Figure 5-11is an example of the
application of flowchart symbols. Refer to this
figure when necessary.

in the troubleshooting

Table 5-2. Glossary of Abbreviations (Sheet 1 of 2).

Abbr. Definition
A Ampere
ac alternating current
adj adjust
AM amplitude modulation
ampl amplifier
ant antenna
assy assembly
atten attenuator
bd board
batt battery
BFO beat-frequency oscillator
ckt circuit
cw clockwise
ccw counterclockwise
CRT Cathode-ray tube
dB decibel
dBm decibel, referred to 1 milliwatt
dc direct current
DCR duty cycle regulator
devn deviation
div division
ext external
FM frequency modulation
freq. frequency
gen generate, generator
Het. amp heterodyne amplifier
ht height
horlz horizontal
Hz Hertz
inj inject, injection
intl internal
kHz: kilohertz
L.O. local oscillator
mA milliamp
mS millisecond
mV millivolt

5-4
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Table 5-2. Glossary of Abbreviations (Sheet 2 of 2).
Abbr. Definition
maj major
min minor
MHz megahertz
mod modulation
NLT not less than
NMT not more than
norm normal
0sC oscillate, oscillator
P.C.B. printed circuit board
P-P peak to peak
rf radio frequency
rms root mean square
SA spectrum analyzer
sig signal
tcxo temperature-compensated crystal oscillator
T.p. test point
pv microvolt
V ac volts, alternating current
V.C.O. voltage controlled oscillator
V dc volts, direct current
VI/DIV volts per division
vV p-p volts, peak to peak
V rms volts, root mean square
vert vertical
vol volume
w watt
xtal crystal
< less than
> greater than
Table 5-3. AN/GRM-114 Performance Test - Initial Conditions.
Step AN/GRM-114 setting
1. INTENSITY control to 3 o’clock position
2. EXT VI/DIV switch to 15 KHz
3. EXT V/DIV vernier to CAL
4. AC/DC switch to DC
5. SWEEP switch to 1 mS
6. SWEEP vernier to CAL
7. MODULATION FREQ Hz switches to 1000.0
8. INT MOD control to OFF
9. 1 KHz INT MOD control to OFF
10. VERT control to 12 o'clock position
11. ANALY DISPR control ccw to OFF
12. HORIZ control to 12 o’'clock position
13. 1.5/1.5/15 KHz switch to 15
14. AM/FM switch to AM
15. BFO switch to OFF

5-5
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Table 5-3. AN/GRM-114 Performance Test - Initial Conditions — Continued.

Step

AN/GRM-114 setting

»

NNNNMNNNNRRERPRE
OO, WNE O OOW-N

FREQUENCY MHz switch to 1110000

VOL control to 9 o’clock position

INT MOD/RCVR switch to RCVR

SQUELCH control ccw to detent stop (not off)
DEV/IPWR switch to SIG

GEN/RCVR switch to RCVR

RCVR WIDE/MID/NARROW switch to NARROW
RF LEVEL/BFO INJECTION dial to 10

HI LVL/NORM switch to NORM
AUTO/ZERO, BATT switch to AUTO

Plug line cord into an active AC outlet.

Table 5-4. AN/GRM-114 Performance Test - Initial Conditions.

Step

AN/GRM-114 setting

©CONO AW

INT MOD control to OFF

1 KHz INT MOD control to OFF
GEN/RCVR switch to GEN

INT MOD/RCVR switch to RCVR

HI LVL/NORM switch to pv X 100
FREQUENCY MHz switches to 0000500
RF LEVEL/BFO INJECTION’ dial to 10
EXT V/DIV switch to .01

1.5/5/15 KHz switch to 15

5-6 AN/GRM-114 Troubleshooting.

a.  General[_Figures 5-3| through[5-12] and
[tables 5-3 through[5-9 provide troubleshooting
information for the AN/GRM-114. These proce-
dures set forth specific methods to isolate a pro-
blem to a mechanical assembly or circuit board.
The technician is then referred back to the per-
formance test of[figure 5-2.] Use these procedures
as a guide to problem isolation.

b, Presentation. The troubleshooting pro-
cedures provided are given in the form of flow-

5-6

charts. Follow the step-by-step directions given
within these flowcharts. Set switches on the
AN/GRM-114 according to [tables 5-5[5-7] and
only when these tables are referenced within the
flowcharts. Perform these troubleshooting proce-
dures when referenced by their figure number
from the performance test of[figure 5-2] or when
a problem is apparent in one of the assemblies

covered _Figure 5-1 is an example of the applica-
tion of flowchart symbols. When necessary refer

to component location diagrams located at the -

end of the alignment procedures to find referenc-
ed connectors, jacks, and potentiometers.
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TEST PROCEDURE START: INDICATES NOTES:
BEGIN ———""" START OF TEST PROCEDURE. THE TEST PROCEDURE iLLUS-
TRATED IS HYPOTHETICAL. THE
o TEST PROCEDURE FLOW LINE: HEAVY @ PROCEDURE IS USED ONLY TO
LINE AND ARROWHEAD, INDICATES DEFINE FLOW DIAGRAM SYMBOLS
@ DIRECTION OF NO FAULT TEST AND THEIR USE IN TESTING AND
PROCEDURE FLOW. TROUBLESHOOTING PROCEDURES.
DO NOT ATTEMPT TO PERFQRM
SET UP PREDEFINED INSTRUCTION: INDICATES THESE PROCEDURES ON ANY
EQUIPMENT AS THAT THE PROCEDURE SPECIFIED TO BE EQUIPMENT.
SPECIFIED IN PERFORMED IS CONTAINED ELSEWHERE
PARAGRAPH 6-10 IN THE MANUAL OR IN ANOTHER PUBLICATION.
THE MANUAL CONTAINING THE INSTRUCTION
OR THE FIGURE CONTAINING THE INSTRUCTION

IS INDICATED IN THE SYMBOL. IF A FIGURE IS
REFERENCED, IT IS REFERENCED BY FIGURE
NUMBER ONLY.

/TEST PROCEDURE INSTRUCTION: PROVIDES
A SINGLE INSTRUCTION FOR PERFORMING A
GENERALIZED TEST PROCEDURE.

SET SWITCH

VAC ON UNDERSCORE: INDICATES SILKSCREEN ON UNIT
OR TEST EQUIPMENT.

ol —
___TROUBLESHOOTING FLOW
LINE:

DECISION: INDICATES THAT A DECISION MUST BE MADE INDICATES DIRECTION OF
IN ANSWER TO THE QUESTION ASKED. THE FLOW FROM TROUBLESHOOTING FLOW
THE DECISION SYMBOL 1S DEPENDENT ON THE DECISION USING LIGHT LINE AND
MADE. THE DECISION IS GENERALLY A “YES” OR “NO", ARROWHEAD.

HOWEVER, IN SOME CASES THE DECISION MAY REQUIRE
A CHOICE OF 3 POSSIBLE ANSWERS, SUCH AS "HIGH",
“LOW”, OR “NORMAL"".

DOUBLE LINE STEP

1 REPLACE INSTRUCTION:
e L POWER PROVIDES A SECOND STEP
ON LAMP FOR REPAIR IN CASE THE

1ST METHOD FAILS. ALWAYS
DO STEP 1 FIRST. IF STEP 1
REPAIRS THE FAULT YOU WILL
NOT RETURN TO THIS IN-
STRUCTION AGAIN. IF YOU RE-
TURN TO THIS INSTRUCTION
THE 2ND TIME DO STEP 2. STEP

PERFORM PERFORM 2 NUMBER IS INDICATED BY
FAILURE L o e ] AFTER ALL . NUMBER ABOVE THE ARROW
CHECK EQUIPMENT REPLACE A3 GOING TO THE TEST PRO-
FIGURE 5-5 REPAIRS CEDURE INSTRUCTION.

\ANNOTATION: PROVIDES ADDITIONAL

INFORMATION FOR THE SYMBOL TO
WHICH IT IS CONNECTED BY DASHED
LINE. DOES NOT CONTAIN ADDITIONAL
INSTRUCTIONS.

1S
DATA LAMP
LIT

CONNECTOR: DIRECTSUSER TO FLOW LINE ENTRY POINT IDENTIFIED
BY THE SAME NUMBER. CONNECTORS ARE NUMBERED SEQUENTIALLY
THROUGH ONE ILLUSTRATION IN THE ORDER OF THEIR ENTRIES INTO
THE FLOW LINES. WHEN AN EXIT CONNECTOR HAS AN ADJACENT SHEET
NUMBER, THE MATING ENTRY CONNECTOR APPEARS ON THE SHEET
SPECIFIED, OTHERWISE THE MATING ENTRY CONNECTOR APPEARS ON
THE SAME SHEET. ALL EXIT CONNECTORS ARE NUMBERED AS THEIR
CORRESPONDING ENTRY CONNECTOR.

Figure 5-1. Flowchart symbol application.
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START
AN/GRM-114
TEST PROCEDURE

|

PRESET AN/GRM-
114 CONTROLS

PER

SET PWR/QFFE/
BATT SWITCH TO

LOCK
LAMPS ARE
uT

CONNECT COAX
CABLE FROM OUT-
PUT OF RF SIG
GEN TO ANT IN-
PUT JACK OF
AN/GRM-114

]

PERFORM FOL-
LOWING ALL
EQUIPMENT
REPAIRS.

P

SET SIG GEN TO
111.0 MHz, 30% AM
MODULATION @ 1
kHz. SET OUTPUT
LEVEL TO -87dBm
(10 uv)h.

SET VOL CONTROL
FOR A COMFORT-
ABLE LEVEL OF
AUDIO TONE.

CLEAR
AUDIO
TONE
HEARD?

SET FOCUS & |N-
TENSITY FOR
CLEAN, SHARP
TRACE ON CRT.
SET VERT TO
CENTER DISPLAY.

Figure 5-2. AN/GRM-114 performance test (sheet 1 of 13).

[

SET SIG GENTO
FM, 4KHz DEVN.
SET OUTPUT LEVEL
TO —87 dBm (10 uV).

SET AM/EM SWITCH
TO EM, SET DEV/
PWH SWITCH AND
EXT V/DIV SWITCH
TO 6 kHz.

METER

READS 4 kHz *1
MIN
DIV

CRT
SHOWS
4 kHz DEVN *1
MIN
DIV

NO

REMOVE COAX
CABLE FROM ANT
INPUT JACK.

l

SET 1,5/5/15 kHz
SWITCH TO 1.5 kHz.
SET HI LVL/NORM
SWITCH TO &V X
100. SET BFO
SWITCH TO BFQ.

\

TURN RF LEVEL/
BFO INJECTION
DIALcw TO
—-80dBm.

TO —45dBm
SIG ON
CRT?

SET HI LVL/NORM
SWITCH TO NORM.
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Y

SET FREQUENCY SET RCVR WIDE/
MHz SWITCHES TO S AREOA VI TEH
120 200 0. NPy

TURN RF_LEVEL/ TURN SQUELCH

BFQ INJECTION CONTROL ccw TO

DIAL ccw TO DETENT STOP. DO

05 uv. NOT TURN OFF,

—3

wing)

NARROW SWITCH
IS SET TO
WIDE

NO

NO SET RCVR WIDE/
‘ NARROW SWITCH
TO NARROW

INPUT
LEVEL LAMP IS

OFF

YES

TURN RE_LEVEL/ | AoJUST ZERO

BFQ INJECTION | RCVR TRIMMER
DIAL SLOWLY cw SETBEQ SWITCH | 5N ERONT PANEL
UNTIL ANT INPUT QFF. TO ZERQ THE
LEVEL LAMP METER. i
CIGHTS. ;

NO SET ER

EREQUENCY .
MHz SWITCHES TO SWITCHTO 18
000 000 0.

'

BETWEEN 2 AND
2

TURN SQUELCH

CONTROL cw UNTIL SET DEV/PWR
ANT INPUT LEVEL SWITCH TO SIG.
LAMP GOES OFF.

SH 3

SN
o

Figure 5-2. AN/GRM-114 performance test (sheet 2 of 13).
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TURN ANALY
DISPR CONTROL
cew TO OFF.

ADJUST VERT &
1HOR1Z CONTROLS
TO CENTER THE
TRACE ON CRT.

T

l
¥

SET FREQUENCY ‘
!
{

MHz SWITCHES TO
0G0 010 0.

—

-

t‘;.R’T'
TIRACE
1S —-10 kHz 1

NO

- e

Figure 5-2.

SET EXT V/DIV
SWITCH TO 6 KHz.

'

ADJUST VERT &
HORIZ CCNTROLS
TO CENTER THE
TRACE ON CKT.

SET FREQUENCY
MHz SWITCHES TO
000 005 0.

NO

METER READS
5 kHz £1 MI
~_ DIV

%RT
" TRACE

1S -6 KHz *1

<
. MIN g
. r:.w/
\ h

SET EREQUENCY
MHz SWITCHES TO
000 000 0.

SET 1.5/5/15 KHz

SWITCH TO 1.5 KHz.

;

SET EXT V/DIV
SWITCH 7O 1.5 KHz.

ADJUST HORIZ &
VERT CONTROLS
TO CENTER THE
TRACE ON CRT.

!

SET EREQUENCY
MHz SWITCHES TO
000 001 0.

EJRRéR

+1 MINOR
DIV

NO

SET FREQUENCY
MHz SWITCHES TO
100 100 0.

SET GEN
SWITCH

~

RCVR
oG

—

l.

m
Z

AN/DRM-114 performance test (sheet 3 of 13)




ADJUST ZERQ
RCVR TRIMMER
ON FRONT PANEL
TO ZERO METER.

]

SET GEN/
SWITCH TO RCVR.

DEVN

READSO 11
MIN
DIV

¥

T™M 11-6625-3016-14

——

SET PWR/QEE/
SWITCH

TO QEE.

SET SWEEP
SWITCH TO
1 mS.

'

ADJUST -
TION METER AD-
JUSTMENT SCREW

ON FRONT PANEL.

SET MODULA-
TIONFREQ
SWITCHES TO

'

SET FREQUENCY
MHz SWITCHES TO
000000 0.

SET GEN/RCVR
SWITCH TO GEN.

SET PWR/QFF/
BATT SWITCH
0 PWR.

-4

l

'

—

SET DEV/PWR
SWITCH TO 2 KHz.

SET RCVR WIDE/
NARROW SWITCH
TO MID.

‘

1

SET AUTO/ZERO
BATT SWITCH
TO OFF.

SET EXT V/DIV
SWITCH TO 15 KHz.

1000.0.

SET VERT & HOR{Z
CONTROLS TO
CENTER TRACE
ON CRT.

!

SET INT MOD CON-
TROL FOR A SIG-
NAL ON CRT 4
MAJOR DIV IN
HEIGHT.

Figure 5-2. AN/GRM-114 performance test (sheet 4 of 13).

READS 10 KHz
*1 MIN
DIV
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SET RCVR WIDE/
SWITCH
W

NARFOW
‘I‘b‘m NARR

| I

6 KHz.

4

SET INT MQD CON-
TROL FOR A SIG
ON CRT 4 MAJ

DIV IN HEIGHT.

1

ADJUST YERT CON-
TROL TO CENTER
THE SIG. ON THE
CENTER HORIZ
LINE OF CRT.

'

SET DEV/PWR

SWITCH TO 6 KHz.

DEVN
METER
READS 4 KHz t1
MIN
DIV

NO

-

SET EXT V/DIV
SWITCH™
15 KHz.

SET INT CON-
TROLFOR A SIG
ON CRT 4 MAJ

DIV IN HEIGHT.

l

ADJUST VERT CON-
TROL TO CENTER
THE SIG ON THE
CENTER HORIZ
LINE OF CRT.

l

SET DEV/PWR
SWITCH TO 2 KHz.

ADJUST YOL CON-
TROL FOR AN
AUDIBLE TONE
FROM UNIT.

5-12

-

SET GEN/RCVR
SWITCH TO RCVR.

SET INT MOD/
RCVR SWITCH TO
INT MOD.

PRESET CON-
TROLS PER
TABLE 5-4.

l

CONNECT COAX

CABLE BETWEEN
TBANS/BRCVR &
SCOPE IN JACKS.

Figure 5-2. AN/GRM-114

performance test (sheet 5 of 13).

StG
ON CRT
IS .45 TO .95
OF 1 MAJ DIV

IN
HT,

YES|

SETH NORM
SWITCH TO HI LVL.

—

TURN RF LEVEL/
BFO JNJECTION
DIAL SLOWLY cw
UNTIL O dBm
LAMP LIGHTS.

SIG
ON CRT
IS1T0 2MAJ
DIV IN
HT

SET FREQUENCY
MHz SWITCHES TO
000 000 0.

SH6



TURN RF LEVEL/
BFO INJECTION
DIAL FULLY cw.

‘

SLOWLY ADVANCE
LEFTMOST FREQ
MHz SWITCH FROM
0TO9.

SET FREQUEN
MHz SWITCHES TO

099 000 0.

Q
dBm
& LOCK
LAMPS ARE

-

SLOWLY ADVANCE
LEFTMOST FREQ
MHz SWITC
0T09.

M

SET EREQUENCY
MHz SWITCHES TO
003 050 0.

1}
dém
& LOCK
LAMPS ARE
LT

SLOWLY ADVANCE
FREQ MHz SWITCH-
ES FROM 000 050 0
TO 999 990 0,
STARTING WITH
LEFTMOST SWITCH.

L NO
ARE LIT AT
EACH SET-
TING

SET HI_ LVL/NORM
SWITCH TO NORM.

DISCONNECT COAX
CABLE FROM
TRANS/RCVA.

JACK & CONNECT
TO INT MOD OUT

JACK.

SET EXT V/DIV
SWITCH TO 01.

!

SET SWEEP
SWITCH TO L. mS.

|

ADJUST INT MOR
& VERT CONTROLS

FOR A SIG ON CRT
6 MAJ DIV IN
HEIGHT.

(=4

ALL
PEAKS
ARE 6 MAJ DIV
1 MIN DIV IN
HT

NO

T™M 11-6625-3016-14

[

ADJUST HORIZ
CONTRO UT
MIDDLE PEAK ON
CENTER VERTI-
CAL LINE OF CRT.

LINE
UP WITH MAJ
VERT LINES
12 MIN

SET MODULATION
FREQ SWITCHES TO
Hz.

|

SET SWEEP SWITCH
TO .1mS.

ALL
PEAKS
ARE SAME HT 2
MIN
DIv N

YES 5-6

ADJUST HORIZ
CONTROL TO PUT
CENTER PEAK ON
CENTER VERTI-
CAL LINE OF CRT.

Figure 5-2. AN/GRM-114 performance test (sheet 6 of 13).
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SET.MODULATION
FREQ SWITCHES TO
1000.0 Hz.

l

SET SWEEP
SWITCH TO 1 .mS.

TURN EXT V/DIV
VERNIER CON-
TROL FULLY ccw.

DIS-
PLAY
IS STABLE AND
SMAL-
LER

NO

Figure 5-2. AN/GRM-114 performance test (sheet 7 of 13).

5-14

P |

SET AM/EM
SWITCH TO AM.

TURN

VERNIER CON-
TROL FULLY cw

TO CAL.

SET

EXT V/DIV
SWITCH TO 15 KHz.

l

ADJUST INT MOD
CONTROL FOR 100%
AM MODULATION

ON CRT.

SET AM/EM
SWITCH TO FM.

PLAY REMAINS
STA-
BLE

[ J

SET AM/FM
SWITCH TO AM.

'

TURN SWEEP
SWITCH ccw TO
OFF.

DISCONNECT COAX
FROM SCOPE IN
AND CONNECT TO
INPUT OF A FREQ
COUNTER.

SET

SWEEP
SWITCH TO 1 mS.

'

SET AM/FM
SWITCH TO FM.

P |

SET RCVR WIDE/
NARROW SWITCH
TO WIDE, ’

'

SET MODULATION
FREQ SWITCHES TO
0111.1 Hz,

SET MODULATION
FREQ SWITCHES TO
1111.1 Hz.

SET MODULATION
EREQ SWITCHES TO
2222.2 Ha.

SH8



FREQ

COUNTER
READS 2221 08
T0O 2222.42

NO

SET MODULATION
FREQ SWITCHES TO
TO 3333.3 Hz.

FREQ
COUNTER
READS 3332.67
TO 333363

NO

SET MODULATION
FREQ SWITCHES TO
4444 4 Hz.

FREQ
COUNTER
READS 4443.96 .
TO 4444 84

NO

SET MODULATION
FREQ SWITCHES TO
55555 Hz.

FREQ
COUNTER
READS 5554 95
TO 5556.06

SET MODULATION
FREQ SWITCHES TO

.6 Hz.

FREQ
COUNTER
READS 666593
TO 6667.26

SET MODULATION
FREQ SWITCHES TO
T777.7 Hz.

FREQ
COUNTER
READS 777693
TO 7778.48

SET MODULATION
FREQ SWITCHES TO
8888.8 Hz.

NO

NO

NO

T™M 11-6625-3016-14

Figure 5-2. AN/GRM-114 performance test (sheet 8 of 13).

FREQ
COUNTER
READS 8887 92
T0 8889 .69

NO

SET MODULATION
FREQ SWITCHES TO
99999 Haz.

FREQ
COUNTER
. READS 9998 90
JO 100000 89

NO

TURN ENT MOD
CONTROL ccw TO

OFF.

TURN 1 KHz INT
MOD CONTROL
FULLY cw.

FREQ
COUNTER
READS 980 TO
1020
Hz

NO

'

DISCONNECT COAX
CABLE FROM FREQ
COUNTER & CON-
NECT TO SCOPE

IN JACK ON UNIT.

'

SET EXT V/DIV
SWITCHTO 10.

TURN 1 KHz INT
MOD CONTROL

FULLY ccw TO QFF,

B!

TURN

CONTROL FULLY
cw, THEN SET MOD-
ULATION FREQ
SWITCHES TO
1000.0 Hz.

5-15
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TURN INT MOD
CONTROL FULLY
ccw TO OFF.

l

DISCONNECT COAX
CABLE FROM
AN/GRM-114,

'

SET RF LEVEL/
BF
IALTO 2.

!

!

CONNECT 2 BNC
TO UHF ADAPTERS
TO AN RF WATT-
METER.

SET BEO SWITCH
TO BED-

'

SET DEV/PWB
SWITCH TO SIG.

CONNECT A COAX
CABLE BETWEEN
TRANS/RCVR JACK
AND OUTPUT OF
WATTMETER.

!

SET GEN/RCVR
SWITCH TO RCVR.

'

DEVN
METER
READING IN-
CREASES

!

CONNECT A COAX
CABLE BETWEEN
INPUT OF WATT-
METER & OUTPUT
OF 150 W 10dB
ATTENUATOR.

SET BFO SWITCH
TO OFF.

!

S |

SET RCVR WIRE/
NARROW SWITCH
TO NARROW.

CONNECT A COAX
CABLE BETWEEN
INPUT OF ATTEN
& OUTPUT OF A
TRANSMITTER
(150 W MAX).

v

'

SET FREQUENCY
MHz SWITCHES TO
111 000 0.

!

KEY THE TRANS-
MITTER. DO NOT

APPLY MODULA-

TION. READ DEV/
PWR METER.

SET DEV/PWR
WS TO WATTS
X10.

YES

INDICATES INTER-
NAL RF LEAKAGE.
CHECK FOR PRO-
PER CONNECTION
OF COAX CABLING
OR FAULTY CON-
DUCTIVE PAINT.

!

SET EWR/QFF/
BATT SWITCH TO
. REFER TO
DISASSEMBLY/
REASSEMBLY IN-
STRUCTIONS TO
REMOVE CASE.

SET DEV/PWR
METER TO X1.

l NO T

Figure 5-2. AN/GRM-114 performance test (sheet 9 of 13).

L

5-16



READS

SAME AS
EXT WATT-
METER $10%

UNKEY AND TURN
OFF POWER TO
TRANSMITTER.

!

REMOVE COAX
CABLES FROM
WATTMETER,
ATTEN AND
TRANSMITTER.

l

CONNECT COAX
CABLE BETWEEN

N
E
5
o
I
m
[/,]
-
o

SET EXT V/DIV
SWITCH TO 1,

[ 3

SET SWEEP
SWITCH TO 1.mS.

l

ADJUST (NT MOD
CONTROL FOR A
SINE WAVE 3
MAJOR DIV IN
HEIGHT ON CRT.

'

ADJUST |[NT MOD
CONTROL FOR EX-
ACTLY 1 V rms ON

MM-100 METER.

l

SET MM-100 FLUNC-
TIQN SWITCH TO
600,

SET -

SWITCH TO 3

'

SET MM-100 EUNC-
TION SWITCH TO
Az,

7

DISCONNECT COAX
CABLE FROM
SCOPE IN JACK &
TO IN-
PUT JACK OF

MM-100.

METER
READS
837 TO 1023
Vrms

SET MM-100 EUNC-
TION SWITCH TO
150,

!

SET MM:100
SWITCH

BANGE
TO 1 VOLT.

T™M 11-6625-3016-14

1

SET MM-100 EUNC-
TION SWITCH TO
8

SET MM-100

RANGE SWTTCH
TO 3VOLTS.

METER
READS
126 TO .168
Vrms

SET MM-100 FUNC-
T

TIO

T03.2.
SET MM-100
BANGE SWITCH
TO.1VOLT,

METER
READS
.054 TO .075
Vrms

Figure 5-2. AN/GRM-114 performance test (sheet 10 of 13),
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Y !

SET MM-100 RANGE ALL AN/GRM-114
SWITCH TO AM% FUNCTIONS AP- TURN 1 KHz INT SET MM-100
AND EUNCTION PEAR TO WORK MOD CONTROL™ RANGE SWITCH
SWITCH TO HLZ. NORMALLY. FOLLY cw. TO @-30% DIST.
SET AM/EM
= THIS COMPLETES RECORD TURN 1 KHz INT
iﬁg%&e&a AN/GRM-114 MM-100 METER MOD CONTROL
SWITGH TO GEN. TEST PROCEDURE. READING. FULLY cw.

! !

TURN 1 KHz INT

SET EXT V/DIV
SWITERTO %,QE&WO;L_ READS 55 TO
ks ore, " sz ol
l DESIRED % OF l
AM MODULATION:
B TURN 1 KHz INT
SET SWEEP X X 100 SET MODULATION | MOD CONTROL
SWITCH TO .1 mS. REQ SWITCHES T( FULLY ccw TO
A0S A000= F7005 e. OFF.
- AT
7
7
l P __‘ l l
7
P
ADJUST INT MOD DISCONNECT COAX
CONTROL FOR TURN (NT MQD SET MM-100 CABLE FROM
30% AM MODULA- CONTROL FULLY CH MM-100 INPUT
TION ON CRT. ccw TO QFF, TO 1L VOLT. JACK. —
ADJ INT MOD CONNECT MM-100
SET MM-100 CONTROL FOR PROBE TOIN-~
RANGE SWITCH A READING 10% PUT JACK OF
TO 10 VOLTS. OF READING MM-100.
RECORDED. _
SH 12

Figure 5-2. AN/GRM-114 performance test (sheet 11 of 13)
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a

SET SWITCH
ON MM-100
PROBE TO X1.

SET MM 100
RANGE SWITCH

TO 30 VOLTS.

CONNECT A DIGI-
TAL VOLTMETER
TO QUTPUT OF A
VARIABLE DC
POWER SUPPLY.

TURN ON POWER
SUPPLY AND AD-
JUST TO EX-
ACTLY 25 V dc.

TURN OFF POWER
SUPPLY AND DIS-
CONNECT DIGI-

TAL VOLTMETER.

CONNECT MM-100
PROBE ALIGATOR
CLIP TO (—} OUT-
PUT OF POWER
SUPPLY.

CONNECT MM-100
PROBE TIP TO {+)
OUTPUT OF POWER
SUPPLY.

TURN ON POWER

I

Figure 5-2.

SUPPLY.

%r\_g_

READS 2425 TO
25.75
V dc

TURN OFF POWER
SUPPLY. REMOVE
MM-100 PROBE
FROM POWER
SUPPLY.

SET MM-100 FUNC-
TION SWITCH TO

1

SET MM-100
RANGE SWITCH
TO X TOK OHMS.

NO

CONNECT MM-100
PROBE ACROSS A
300 KE2 1% RESIS-
TOR OR DECADE
BOX.

REMOVE PROBE
FROM RESISTOR
AND MM-100
INPLIT JACK.

'

DISCONNECT ALL
COAX CABLES
FROM FRONT
PANEL JACKS.

UNPLUG POWER
CORD FROM AC
LINE OUTLET.

T™M 11-6625-3016-14

REMOVE AND DIS-
CONNECT INTER-
NAL BATTERY.

L

S

| CONNECT BATTERY
1LOAD BOX TO

i1 ERNAL BAT-
TERY CABLE.

SET BATTERY
L.OAD BOX VGLT/
AMP SWITCH TO

AMP.

SET BATTERY
LOAD BOX AD.
CONTROL TO 100.

CONNECT POWER
CORD TO AC LINE
OUTLET.

SET BATTERY
LOAD BOX ADJ
CONTROL FOR A
READING OF
500 maA ON
METER.

L —J

AN/GRM-114 performance test (sheet 12 of 13)
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SET BATTERY
LOAD BOX VOLT/
AMP SWITCH
TOVOLT.

!
.

METER
READS
+138TO +14 5

V dc

NO

SET LOAD ADJ
CONTROL FOR A
READING OF 13 V
ON METER.

SET BATTERY
LOAD BOX YOLT/
AMP SWITCH

TO AMP

METER
READS
89TO15A

NO

DISCONNECT
POWER CORD
FROM AC QUTLET.

L

—

DISCONNECT
BATTERY LOAD
BOX FROM BAT-
TERY CABLE.

RECONNECT BAT-
TERY AND PUT
BACK INTO
AN/GRM-114.

PRESS PWR/QFF/
BATT SWITCH TO
BATT.

HOLD DOWN

AUTO/ZERQ/BATT
SWITCH.

rCHECK BATT
VOLTAGE ON TOP
SCALE OF DE-
VIATION METER.

[

Figure 5-2. AN/GRM-114 performance test (sheet 13 of 13)

METER
READS
IN THE GREEN

~ BATT

NO

YES

RZILEASE AUTO/
ZERO/BATT
SWITCH.

PRESS PWR/QFF/
BATT SWITCH TO
BATT. UNIT IS
NOW OFF.

DISCONNECT AC
POWER CORD
FROM REAR
CONNECTOR.

CONNECT EXTER-
NAL DC POWER
CABLETO

REAR CONNEC-
TOR.

CONNECT FREE
END OF CABLE
TO DC POWER
SUPPLY. OB-
SERVE
POLARITY.

L

¥

TURN ON POWER
SUPPLY & ADJUST
QUTPUT TO 14

V dc.

SET PWR/QFE/
BATT SWITCH TO

OFF.

'

TURN OFF DC
POWER SUPPLY.

DISCONNECT DC
POWER CABLE
FROM DC
POWER SUPPLY.

SH 11



ARE
YOuU
USING AC
POWER?

MAKE SURE LINE
CORD IS PLUGGED
INTO AN ACTIVE
AC QUTLET.

YES

SET PWR/QEE/
BATT SWITCH TO
OFr.

—

USING
INTL. BATT
POWER?

SH9

SET PWB/QFF/
BATT SWITCH TO

OFF.

UNPLUG LINE
CORD FROM AC
OUTLET.

SH9

1

CHECK 11/4 A
sLO-BLO FUSE
ONREAR PANEL.

v 3

| E————

UNPLUG LINE
CORD FROM AC
OUTLET.

L

Figure

IS
FUSE
A1A8F1
BLOWN?

T™M 11-6625-3016-14

PUT IN A GOOD
11/4 ASLO-
BLO FUSE.

5-3. Power supply troubleshooting (sheet 1 of 16).

™

REFER TO DIS-
ASSEMBLY/ASSEM-
BLY INSTRUCTIONS
TO REMOVE CASE.

CAREFULLY RE-
MOVE CASE
FROM UNIT.

SH2
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TABLE 1
CHECK DUTY CY- TEST POINT| VOLTAGE | ACCEPTABLE RANGE
RAISE ATAS ol ___ JA1A2P2PIN25| ¥12Vdc | +120TO+125Vdc
ASSEMBLY. AGES. TEST POINTSF — ~ ATA2P2 PIN 15| +5 V dc +48 TO +5.25 V dc
ARE GIVEN IN ATAZP1 PIN31| —39Vdc | —37.07TO 440V dc

NOTE: MAX ALLOWABLE RIPPLE ISS50m V p-p

TABLE 2

'

TEST POINT|] VOLTAGE ACCEPTABLE RANGE

A1A2P2 PINS | +11V dc +10.95 TO +11.05 V dc
YES 3,5,19,

ARE
VOLTAGES

CAREFULLY CHECK
FOR OBVIOUS

SIGNS OF DAMAGE. PROPER? 27-37
A1A2P2 PINS | —12Vdc | —105TO—135Vdc
4,20-22
A1A14J1 PING| -35vdc | -345TO-355Vdc
4

l

4
4
L

CHECK REGULA-

PLUG LINE CORD SET PWR/QEE/ TOR/POWER SUPPLY
INTO AN ACTIVE BATT SWITCH OUTPUT VOLTAGES.
AC OUTLET. TO QFF. TEST POINTS ARE

GIVEN IN TABLE 2.

REFER TO DIS-
ASSEMBLY/ASSEM-
BLY INSTRUCTIONS
TO REMOVE DUTY
CYCLE REGULA-

ARE
VOLTAGES
PROPER?

TOR.
l SH5
CAREFULLY RE- POWER SUPPLIES
IS +20 MOVE D.C.R. FROM APPEAR TO BE
TO +25 V dc REAR PANEL. DIS- WORKING PROPER-
CONNECT LY USING AC
A1TABAIP1, A1A2P1 LINE POWER
AND A1A2P2 ’
SET PWR/QEF/ SET PWR/QEF/
BAIT SWITCH TO BATT SWITCH TO
E. PWR.
5 SH3 SH 3

Figure 5-3. Power Supply troubleshooting (sheet 2 of 16).
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NO

REFER TO DIS-
ASSEMBLY/ASSEM-
BLY INSTRUCTIONS
TO REMOVE DUTY
CYCLE REGULAT-
TOR ASSY A1AB8A1.

l

CAREFULLY RE-
MOVE D.C.R. FROM
REAR PANEL. DIS-
CONNECT A1A2P1,
A1A2P2, A1A8P2
AND AT1ABATPT.

3

REPLACE FUSE.
SET PWR/QFF/
BATT SWITCHTO
PWR.

IS +20
TO +25 V dc

TROUBLE ASSO-
CIATED WITH A1A8
REAR PANEL
ASSEMBLY.

YES

TROUBLE ASSO-
CIATED WITH A1A8
REAR PANEL
ASSEMBLY.

SET PWR/QEF/
BATT SWITCH TO
OFF.

SET PWR/QEE/
BATT SWITCH TO

OFF.

CONNECT A1ABP2
TO A1ABJ2.

YES

OPEN ckt ASSOCI-
ATED WITH PWR/
OFF/BATT SWITCH
OR RELATED
WIRING.

15 +20

TO 425 V dc
AT A1AEF2
PIN 3?7

YES

SET PWR/QEF/

EATT SWITCHTO

Y

L

CONNECT
A1ABA1IP12 TO
A1ABA1J12.

I

Figure 5-3. Power supply troubleshooting (sheet 3 of 16).

T™M 11-6625-3016-14

I

SHORT ckt ASSOCIA-
TED WITH BWR/
QFF/BATT SWITCH
OR RELATED
WIRING.

DISCHARGE FILTER
CAPACITORS. LO-
CATE PROBLEM
WITH OHMMETER.
REPAIR OR RE-

PLACE AS NECES-

SARY.

RETURN TO START
ON SHEET 1.
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CHECK DUTY CY-
CLE REGULATOR
OUTPUT VOLT- -
AGES. REFER TO
TABLE 3.

ARE
VOLTAGES
PROPER?

SET PWB/QFEE/
BATT SWITCR TO
OFF. UNPLUG
LTNE CORD FROM
AC OUTLET.

'

DUTY CYCLE REG-
ULATOR ASSEM-
BLY ATABA1 IS
BAD. REMOVE
D.C.R. ASSY AND
INSTALL A

GOOD ONE.

:

RETURN TO
ON
SHEET 1.

5-24

YES

TABLE 3

TEST POINT |VOLTAGE | ACCEPTABLE RANGE
=~ A1A8A1FL2 | +12 Vv dc +120 TO +125 V dc

ATASATFL3 | +5 V dc +480 TO +5 25 V dc
ATABATFLA | 39V dc —37.0TO —440V dc
SET PWR/QEF/ 3710
BATT SWITCH TO *5.25 V. dc AT
OFF. A1A2P2 PINS

'

CONNECT A1A2P2
TO A1A2J2.

SET EWR/QEF/
BATT SWITCH TO

EWR.

1S
+12TO
+125 V dc AT
A1A2J2 PINS

23-26?

IS
+127T0
+125Vvdc AT
ATABATFL2?

SHS

Figure 5-3. Power supply troubleshooting (sheet 4 of 16).

7172

1S
+4.7 TO
+5.25V dc AT
ATABATFL3?

SET PWB/QEE/
BATT SWITCH TO

'

EXCESSIVE DE-
MAND ON +5 V dc
SUPPLY. REFER TO
MOTHER-BOARD
INTERCONNECT
DIAGRAM.

YES

YES

SHS

SET PWR/QEF/
BATT SWITCH TO
OFF. UNPLUG AC
LINE CORD FROM
OUTLET.

'

DISCHARGE FILTER,
CAPACITORS.
CHECK WIRING
FROM A1A8A1J1

TO ATAZ2P2 WITH
OHMMETER.

'

SET PWR/QEF/
BATT SWITCH TO
OFF. UNPLUG
LINE CORD FROM
AC OUTLET.

YES

SH5

REPAIR OR RE-
PLACE AS
NECESSARY.

SHS l

RETURN TO
ON
SHEET 1.




ET PWR/QEF/
ATT SWITCH TO
OFF. UNPLUG

TNE CORD FROM

E
C OUTLET.

own

>

DISCHARGE FIL-
TER CAPACITORS.

'

REFER TO MOTHER
BOARD INTER-
CONNECT DIA-
GRAM. LOCATE
A1A2J2.

CHECK FOR SHORT
ckt ON +5, +12 AND
—39V LINES AT
A1A2J2.

'

REPAIR OR RE-
PLACE AS
NECESSARY.

DISCHAGE FIL-
TER CAPACITORS.

CHECK FOR OPEN
YES ckt BETWEEN
A1A2P2 AND
A1ABA1J1 WITH
OHMMETER.

'

REPAIR OR RE-
PLACE AS
NECESSARY.

&

RETURN TO START
ON SHEET 1.

I

CHECK FOR OPEN
ckt BETWEEN
A1ABA1FL2 AND
A1A2J2 PINS 23-26
WITH OHMMETER.

P |

RETURN TO START
ON SHEET 1.

Figure 5-3. Power supply

IS
+10.95 TO ™~
+11.05 V dc AT
ATA2P2 PINS
27-37?

'

CONNECT AT1A2P1
TO ATA2J1.

1S
-345TO
—355 Vdc AT
ATA1401
PIN 97

1S
—105TO
-135V dc AT
A1A2P2
PIN 20?

SH 6

troubleshooting (sheet 5 of 16).

™ 11-6625-3016-14

MONITOR +5 V dc
SUPPLY AT
ATABATFL3 WITTH
VOLTMETER

DISCONNECT ONE
ASSEMBLY FROM
+5 V dc LINE.

'

SET PWR/QFF/
BATT SWITCH TO
BWE"

CHECK READING
ON VOLTMETER.

SH 4

14 ) SH6

POWER SUPFPLIES
APPEAR TO BE
WORKING PROPER-
LY USING AC

LINE POWER.
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AONITOR 411 V de
LinL AT ATAZP2.

|
BN B

ADJUST ATA14R24
TO GET +11 V dc
AT ATA2PZ

i
i

1

/ 345 TO NO
55Vdr AT
A1A14J1
PIN 9?

ooy e

POWER SUPPLIES
APPEAR TO BE

O
/+11A\{ de YES
o ATAPP?
+:v‘\.

SET PWR/QFF/
BATT SWITCH TO

r—r—r

T

|

R AOVE A1A14
REGULATOR/
POWER SUPPLY
BOARD.

oy

SET PWR/QEL /
BATT SWITCH TC
EWR.

ey

N

Figure 5-3. Power supply troubleshooting (sheet 6 of 16).

WORKING PROPER
LY USING AC
LINE POWER.

DISCHARGE FIL-
TER CAPACITORS.

'

UNSOLDER WIRE
AT A1A2J2 PIN 20
THAT COMES FROM
ATA14J1 PIN 15,

L

14

A1A14 REGULA-
TOR/POWER

SUPPLY BOARD IS
BAD.

MONITOR -12 V dc
LINE AT ATA1401
PiN 15 WiTH
VOLTMETER.

Y

N

= 1

v

SET PWB/QFF/
BATT SWITCH TO
QFF.

I
Y

REMOVE A1A14
REGULATOR/
POWER SUPPLY
BOARD.

!
¥

MONITOR --39 V dc
LINE AT ATA1401

PIN 7.
l
SET PWR/QFF/

BATT SWITCH TO
PWR. NOTE VOLT-

METER READING.

I
o

N—r




1S
+120TO
+125 Vdc AT
A1A1401
PIN E?

| YES

SET PWR/QFF/
BATT SWITCH TO

OFF.

DISCHARGE FiL-
TER CAPACITORS.

NO

UNSOLDER WIRE
AT A1A2J3 PIN 30
THAT COMES FROM
A1A14J1 PIN 5.

l

RECONNECT A1A14
REGULATOR/
POWER SUPPLY

BOARD.

MONITOR +11 V dc
LINE AT ATA141
PINS WITH
VOLTMETER.

[ v

1

]

PROBLEM WITH
WIRING/CONNEC-

TIONS FROM A1A2P2

TO A1A14J1 PIN E.

ADJUST ATA14R24
TO GET+11 V de
AT ATAT441 PIN D,

TN-11-6625-3016-14

SET PWR/OFF/
BATT TO OFF.
UNPLUG POWER
CORD FROM AC
OUTLET.

1S
+11.0 V dc
AT ATA1401
PIN 5?7

JFEF AND RE-

SFTDER WIRE O
ATA2J3 PIN 30.

MONITOR +11 V dc
LINE AT A1A1400
PINS WITH
VOLTMETER

l

DISCHARGE FIL-
TER CAPACITORS.

A1A14 REGULA -
TOR/POWER SUPPLY
BOARD 1S BAD.

DISCONNECT ONE
ASSEMBLY FROM
+11 V dc LINE. RE-
FER TO MOTHER
BOARD INTERCON-
NECT DIAGRAM.

l

USE OHMMETER
TO ISOLATE PRO-
BLEM. REPAIR OR
REPLACE AS
NECESSARY.

l

ON SHEET 1.

RETURN TO START

REMOVE ATA14
BOARD AND PUT
IN A GOND ONE.
RESOLDER WIRE
TO ATAZP2 PIN 30.

CHECK READING
ON VOLTMETER.
WATCH FOR SIGNI-
FICANT INCREASE.

RETURN TO
START ON
SHEET 1.

TONTINYIE TO DIS-
CUNNECT ASSEM-
BLIES FROM +11V
LINE, CNE AT A
TIME, 1O FIND

B8AD ONE

Figure 5-3. Power supply troubleshjooting (sheet 6 o0f 16)
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IS
37 TO
--44 V dc AT

ATA14]1
PIN 7?

SET PWR/QEF/
BATT SWITCH TO
OFF.~

]

DISCHARGE FIL-
TER CAPACITORS.

'

CHECK WIRING
FROM A1ABA1FL4
TOATA14J1 PING
USING OHM-

METER

REPAIR OR RE-
PLACE AS
NECESSARY.

l

RETURN TO §TART
ON SHEET 1.

5-28

R

ATA14 REGULA-
TOR/POWER SUP-
PLY BOARD !§
BAD.

REMOVE A1A14
BOARD AND
PUT IN A GOOD

ONE.

RETURN TO START

ON SHEET 1.

SET PWR/QFF/
BATT SWITCH TO
PWR.

IS
—-105 TO
—13.5 V dc AT
A1A141
PIN 162

ATA14 REGULA-
TOR/POWER SUP-
PLY BOARD IS

BAD.

SET PWR/QFF/

BATT SWITCH TO
OFF_ DISCHARGE
FTLCTER CAPACI-

TORS.

RECONNECT WIRE
AT A1A2J2 PIN 20.
REMOVE A1A14
BOARD AND PUT
iIN A GOOD ONE.

!

RETURN TO START
ON SHEET 1.

YES

Power supply troubleshooting (sheet 8 of 16).

1

SET PWR/QFF/
BATT SWITCH TO

QFF.

REFER TO MOTHER
BOARD INTER-
CONNECT DIA-

GRAM.

MONITOR —12 V dc
LINE AT AT1A14J1
PIN 15 WITH
VOLTMETER.

'

DISCONNECT ONE
ASSEMBLY FROM
—12 V dc LINE,
THEN SET PWR/
QFF/BATT SWITCH
TO PWR.

!

CHECK READING
ON VOLTMETER.
WATCH FOR SIGNI-
FICANT INCREASE.

'

CONTINUE TO DIS-
CONNECT ASSEM-
BLIES FROM 12V
LINE, ONE AT A
TIME, TO FIND
BAD ONE.

SHSY




(=)

TURN OFF POWER
EACH TIME BEFORE
DISCONNECTING
AN ASSEMBLY.

(=)

!

TURN OFF POWER
EACH TIME BEFORE
DISCONNECTING
AN ASSEMBLY.

a

LAST ASSEMBLY
DISCONNECTED
PRIOR TO MAJOR
INCREASE ON
+11V LINE IS BAD.

!

MAKE SURE LINE
CORD IS PLUGGED
INTO AN ACTIVE
AC OUTLET.

T™M 11-6625-3016-14

)

MAKE SURE DC
POWER CABLE IS
CONNECTED TO
REAR PANEL CON-
NECTOR.

l

LAST ASSEMBLY
DISCONNECTED
PRIOR TO MAJOR
INCREASE ON
—12V LINE IS BAD.

:

SET PWR/QOFF/
BATT SWITCH TO
OFF. DISCHARGE
FILTER CAPACI-
TORS.

'

SET PWR/QEF/
BATT SWITCH TO
OFF.

I

CONNECT FREE
END OF POWER
CABLETO A +12T0O
+28 V dc POWER
SOURCE.

1

|

SET PWR/QEF/

BATT SWITCH TO

SV AT

QFF. DISCHARGE
FILTER CAPACI-

|

TORS.

| |

REMOVE BAD
ASSEMBLY AND
INSTALL A GOOD

REMOVE BAD
ASSEMBLY AND
INSTALL A GOOD

POWER SOURCE
MUST BE ABLETO
SUPPLY 10 AMPS
OF CURRENT. OB-

SERVE POLARITY.

ONE.

RESOLDER WIRE
TO ATA2P2PIN

ONE.

INSERT VOLT-
METER PROBE TIP
FULLY INTO
FUSEHOLDER.

1

RESOLDER WIRE
TO A1A2J2 PIN 20.

!

RETURN TO START
ON SHEET 1.

|

y

CLIP VOLTMETER
PROBE MINUS (—)
LEAD TO
CHASSIS.

RETURN TO START
ON SHEET 1.

;

¥

SET PWR/QEE/
BATT SWITCH TO
PWR.

=

22 JsH10

N/

Figure 5-3. Power supply troubleshooting (sheet 9 of 16).

|

SH 15
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22

VOLTMETER
SHOULD READ +H13
TO +16 V dc
CHARGER VOLT-
AGE.

1S

READING NO

B

SET PWR/QFF/
BATT SWITCH TO
OFF. UNPLUG
CTNE CORD FROM
AC OUTLET.

'

REFER TO DIS-
ASSEMBLY/ASSEM-
BLY INSTRUCTIONS

CORRECT?

BATTERY CHARG-
ER ckt APPEARS TO
BE WORKING
PROPERLY.

'

HOLD DOWN AUTO/
ZERO, BATT
SWITCH READ
CHARGER VOLT-
AGE ON TOP SCALE
OF DEVN METER.

IS
READING
CORRECT?

BATTERY MONI-
TOR ckts APPEAR
TO BE WORKING
PROPERLY.

SH 12

5-30

TO REMOVE
A1A8A1 DUTY CY-
CLE REGULATOR

ASSY.

REMOVE D.C.R.
ASSY FROM REAR
PANEL. LEAVE
A1ABA1P1 CON-
NECTED.

REMOVE A1A14
POWER SUPPLY/

REGULATOR
BOARD.

'

PLUG LINE CORD
INTO AC OUTLET.
SET PWR/QEE/
BATT SWITCH TO
EWR.

I

SH 1

IS
+13TO
+16 V dc AT
A1ABAITFL5?

SET PWR/QFF/
BATT SWITCH TO

OFFE.

DISCONNECT
A1ABA1P1, MONI-
TOR PIN 1 OF P1
WITH VOLT-
METER.

1S

+20 TO
+25 V dc AT
PIN 1?

PROBLEM WITH
WIRING FROM
A1A8TB-1 TO
A1ABA1PY.

SH 12

YES

YES

I

PROBLEM WITH
WIRING OR CON-

NECTIONS FROM
A1ABATIFLS TO
A1A8 REAR
PANEL.

!

SET PWR/QFF/
BATT SWITCH TO
OFF. UNPLUG
LINE CORD FROM
AC OUTLET.

l

DISCHARGE Fit-
TER CAPACITORS.

!

USE OHMMETER
TO ISOLATE PRO-
BLEM. REPAIR OR
REPLACE AS
NECESSARY.

!

REPLACE A1A14
REGULATOR/
POWER SUPPLY
BOARD.

SH S

SH 13

Figure 5-3. Power supply troubleshooting (sheet 10 of 16).



SET PWR/QFF/
BATT SWITCH TO
OFF. UNPLUG AC
LINE CORD
FROM OUTLET.

'

REFER TO Dis-
ASSEMBLY/ASSEM-
BLY INSTRUC-
TIONS TO RE-
MOVE CASE.

l

CAREFULLY RE-
MOVE CASE. RE-
MOVE A1A14
REGULATOR/
POWER SUPPLY
BOARD.

!

MONITOR A1A14J1
PIN 1 WITH
VOLTMETER.

!

PLUG LINE CORD
INTO AC OUTLET.
SET PWR/QFF/
BATT SWITCH TO
PWR.

PRESENT?

R

PROBLEM WITH
WIRING OR CON-
NECTIONS FROM
A1A8 REAR PAN-
EL THRU A1A8BP2
ATA2P1 TO A1A14

—

PIN 1.

SET PWR/QFF/
BATT SWITCH TO
OFF. UNPLUG
POWER CORD
FROM AC OUTLET.

'

SET PWR/QOFF/
BATT SWITCH TO
QFF. UNPLUG
LINE CORD FROM
AC OUTLET.

'

DISCHARGE FIL-
TER CAPACITORS.

'

DISCHARGE FIL-
TER CAPACITORS.

!

USE OHMMETER
TO CHECK RESIS-
TANCE FROM
A1A14J1 PIN 1 AND
A1A14J1 PINC.

J.

USE OHMMETER
TO ISOLATE PRO-
BLEM. REPAIR OR
REPLACE AS
NECESSARY.

i

YES

REPLACE A1A14
REGULATOR/POW-
ER SUPPLY BOARD.

PROBLEM WITH

TION METER OR

ASSOC. WIRING.

SHY

'

USE OHMMETER
TO ISOLATE PRO-
BLEM. REPAIR OR
REPLACE AS
NECESSARY.

I

T™M 11-6625-3016-14

A1A14 REGULA-

TOR/POWER SUP-
PLY BOARD IS

BAD.

INSTALL A GOOD
A1A14 REGULA-
TOR/POWER
SUPPLY BOARD.

SHY

Y

REPLACE A1A14
REGULATOR/
POWER SUPPLY
BOARD.

SHY

Figure 5-3. Power supply troubleshooting (sheet 11 of 16).
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SET PWR/OFF/
BATTSWITCH TO
OFF . UNPLUG
POWER CORD
FROM AC OQUTLET.

'

REPLACE A1A8F3
11/2A BATT FUSE.

l

HOLD DOWN AUTO/
ZERO, BATT

CH. READ
BATT VOLTAGE ON
TOP SCALE OF DE-

YIATION METER.

PRESS PWR/OFF/
BATT SWITCH TO
B

.

SH 13

5-32

1

BATTERY VOLT-
AGE TOO LOWTO
OPERATE UNIT.

,

RELEASE AUTO/
ZERO, BATT
SWITCH.

'

PLUG POWER
CORD INTO AN
ACTIVE AC
OUTLET.

\L

ALLOW 2 HOURS
FOR INTL BAT-
TERY TO CHARGE.

!

UNPLUG LINE
CORD FROM AC
OUTLET.

!

HOLD DOWN AUTO/
ZERO, BATT SWITCH
AND READ BATT
VOLTAGE. RE-

LEASE SWITCH.

SET PWR/QEF/
BATT SWITCH TO

OFF.

DISCHARGE FiL-
TER CAPACITORS.

L |

Figure 5-3. Power supply troubleshooting (sheet 12 of 16).

l

USE OHMMETER
TO ISOLATE
PROBLEM.

L |

-

1

BATTERY IS BAD.
REMOVE BATTERY
AND INSTALL A
GOOD ONE.

P

REPAIR OR RE-
PLACE AS
NECESSARY.

'

INSTALL A1A14
REGULATOR/POW-
ER SUPPLY BOARD.

!

REMOUNT A1ABA1
D.C.R. TO REAR
PANEL ASSY.

SH9



A1ABA1 D.CH.
ASSY IS BAD.

SET PWR/OFF/
BATT SWITCH TO
OFF. UNPLUG
CINE CORD

FROM AC OUTLET.

'

REMOVE BAD D.C.R.
ASSY AND INSTALL
GOOD ONE ON
REAR PANEL.

¢

INSTALL A1A14
REGULATOR/
POWER SUPPLY
BOARD.

SET PWR/QFF/
BATT SWITCH TO

1

MONITOR VOLT-
AGE AT ATA14J1
PIN D. NOTE AS
SWITCH IS SET
TO BATT.

FALLS
TO ABOUT
+1 VOLT

SET PWR/QEF/
BATT SWITCH TO

Y

MONITOR VOLT-
AGE AT ATA14J1
PIN 3.NOTE AS
SWITCH IS SET
TO BATT.

SH 14

YES

UNIT
TURNS
OFF INBTO
10
MIN.

BATTERY, TIMER
AND CUT-OFF ckts
APPEAR TO WORK
PROPERLY.

Y

MONITOR VOLT-
AGE AT ATA1401
PIN 4.

™ 11-6625-3016-14

—

PROBLEM WiTH
A1A14 REGULA-
TOR/POWER

SUPPLY BOARD.

,

ET PWR/QFF/
ATT SWITCH TO

(s R¥7]

o ]

FF. UNPLUG

CINE CORD FROM
AC OUTLET.

!

REMOVE BAD
A1A14 REGULA-
TOR/POWER
SUPPLY BOARD.

l

INSTALL A GOOD
REGULATOR/
POWER SUPPLY
BOARD.

O

SHS

P |

SET PWR/QEFE/
BATT SWITCH TO
OFFE. UNPLUG

INE CORD FROM
C OUTLET.

P>

SH 14

Figure 5-3. Power supply troubleshooting (sheet 13 of 16).

5-33




T™M 11-6625-3016-14

0

A1A14 REGULA-
TOR/POWER
SUPPLY BOARD IS
BAD.

A1A14 REGULA-
TOR/POWER
SUPPLY BOARD IS
BAD.

ATABA1 DUTY CY-
CLE REGULATOR
ASSEMBLY IS BAD.

'

ET PWR/QFEF/
ATT SWITCH TO
QFF. UNPLUG

LINE CORD FROM

E
AC OUTLET.

w w

REMOVE BAD
A1A14 ckt BOARD
AND INSTALL A
GOOD ONE.

DISCHARGE FIL-
TER CAPACITORS.

REMOVE BAD
A1ABA1 ASSY AND
INSTALL A GOOD
ONE ON REAR
PANEL.

1

USE OHMMETER
TO ISOLATE PRO-
BLEM. FROBLEM SH9
WITH PWR/QFF/

BATT SWITCH OR
ASSOC. WIRING.

'

REPAIR OR RE- !
PLACE AS
NECESSAR Y.

Figure 5-34|Power supply troubleshooting (sheet 14 of 16).
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REMOVE BAD
A1A14 ckt BOARD
AND INSTALL A
GOOD ONE.

SH9

SHS




YES

Y

SET PWR/QEF/
BATT SWITCH TO
OFF.

CHECK A1ABF2
7 1/2A FUSE ON
REAR PANEL.

1S
FUSE
BLOWN?

DID
YOQU
PUT THIS FUSE
IN?

PUT IN A GOOD
7 1/2A FUSE.

NO

YES

Y

DISCONNECT
POWER CABLE
FROM DC POWER
SOURCE.

Figure 5-3. Power supply troubleshooting (sheet 15 of 16).

T™M 11-6625-3016-14

Y

REFER TO DIS-
ASSEMBLY/ASSEM-
BLY INSTRUCTIONS
TO REMOVE CASE.

J.

CAREFULLY RE-
MOVE CASE FROM

UNIT.

YOU WILL NOW
CHECK UNIT ON
EXTERNAL DC
POWER. ALL RE-
FERENCES TO AC
SHALL MEAN DC.
FOR EXAMPLE: AC
LINE CORD SHALL
MEAN DC POWER
CABLE; ACOUT-
LET SHALL MEAN
DC POWER
SOURCE.

SH 2
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¥

MONITOR +5, +12
OPEN AND -39 V dc SET HVS_\'I*V/Q?F:_E'/
CIRCUIT? LINES AT BATT SWIT
A1A2J2 WITH TO OFF.
PWR ON.
REPAIR OR SET PWR OFF. REPAIR WIRING
REpLAchS REFER TO INTER- OR REPLACE
NECESSARY. CONNECT ASSEMBLY, AS
DIAGRAMS. NECESSARY.
REMOVE WIRES,
ONE AT A TIME,
FROM A1A2J2.
SH4 MONITOR VOL- SH 4
TAGE AT J2WITH
PWR ON.

l

REPEAT STEP
ABOVE TO 1S0O-
LATE PROBLEM
TO WIRING OR
ASSEMBLY.

L

Figure 5-3. Power supply troubleshooting (sheet 16 of 16).
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START

PRESET
AN/GRM-114
CONTROLS PER
TABLE 5-3.

CONNECT COAX
CABLE FROM OUT-
PUT OF RF SIG GEN
TO ANT INPUT
JACK OF
AN/GRM-114.

SET SIGGENTO
111.0 MHz, 30%
AM MODULATION
@ 1 KHz. SET OUT-
PUT LEVEL TO
—40dBm; ABOUT
2200 puv.

SET AN/GRM-114
PWR/QFF/BATT
SWITCH TO PWR.

SET AN/GRM-114
VOL CONTROL
FOR A COMFORT-
ABLE LEVEL OF
AUDIO TONE.

¥

SEV PWR/OFF/
BATT SWITCH TO
OFF. UNPLUG
LINE CORD FROM

AC OUTLET.

SET SIGGENTO
FM, 5 KHz DEVN.
SET OUTPUT LEV-
EL TO —40 dBm;
ABOUT 2200 pv

REFER TO DIS-
ASSEMBLY/
ASSEMBLY IN-
STRUCTIONS TO
REMOVE CASE.

l

CHANGE AN/GRM-
114 CONTROL
SETTINGS AS
FOLLOWS:

CAREFULLY RE-
MOVE AN/GRM-
114 CASE.

SET AM/FM SWITCH
TO FEM. SET DEV/
PWR SWITCH; EXT
V/DIV SWITCH TO
KHz.

O

UNPLUG A1£13
250 KHz IF BOARD
FROM MOTHER
BOARD CONNEC:
TOR.

SET VOL CON-
TROL FOR A COM-
FORTABLE LEVEL
OF AUDIO TONE.

PLUG EXTENDER
BOARD INTO
MOTHER BOARD
CONNECTOR. PLUC
250 KHz IF BOARD
INTO EXTENDER
BOARD.

| I

Figure 5-34.

PLUG LINE CORD
INTO AC QUTLET.
SET PWR/OFF/
BATT SWITCH TO
PWR.

SH 2

T

M 11-6625-3016-14

SPEAKER AP-
PEARS TO BE
FUNCTIONING
PROPERLY.

GO TO SCOPE &
FREQ. ERROR
FLOWCHARTS. RE-
TURN TO THIS
POINT

Ol
T
u
(o}
2
)
-
o
(9]

IF YOU USED EX-
TENDER BOARD,
MAKE SURE IT
HAS BEEN REMOV-
ED FROM UNIT.

ALSO MAKE SURE
A1A13 BOARD
WAS RE-INSTALL-
ED INTO MOTHER
BOARD CONNEC-
TOR.

REFER TO DIS-
ASSEMBLY/ASSEM-
BLY INSTRUC-
TIONS TO REPLACE
CASE, IF REMOVED

Audio frequency monitor troubleshooting (sheet 1 of 4).
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CHECK FOR
—12V DC ATPIN
2 OF A1A13 BOARD.

CHECK FOR
+12V DC AT PIN 14
OF A1A13 BOARD.

+125V DC?

CHECK FOR
+11V DC AT PIN 15
OF A1A13 BOARD.

+11.05 vV DC?

CHECK 250 kHz
INPUT LEVEL AT
PIN1 OF A1A13
BOARD WITH
OSCILLOSCOPE.

AM OR FM

MODE?

MEASURE LEVEL OF
AM AUDIO AT PIN F
OF A1A13 BOARD
WITH OSCILLO-
SCOPE.

SH3

MEASURE LEVEL OF
FM AUDIO AT PIN 3
OF A1A13 BOARD
WITH OSCILLO-
SCOPE.

SH3

Figure 5-4. Audio frequency monitor troubleshooting (sheet 2 of 4).
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NO ADJUST A1A13 NO
R1156 TOGET 110
mV p.p.
YES l YES

SET VOL CON- IF CAN'T ADJUST SET YOL CON-
TROL TO 10 TO GET 110 mV pp, TROL TO 10
0.CLOCK A1A13 250 kHz I.F. O'CLOCK
POSITION. BOARD IS BAD. POSITION.

' l '

MEASURE LEVEL MEASURE LEVEL
SET PWR/QEF/
o A AUDIO AT BATT SWITCH TO OF FM AUDIO AT
IN 13 OF A1A13 BATT PIN 130F A1A13
BOARD. QFF. BOARD.

REMOVE A1A13
CIRCUIT BOARD NO
FROM EXTENDER
BOARD; REMOVE
EXTENDER BOARD.
‘ YES

INSTALL A GOOD

REFER TQ A1A13 BOARD REFER TO

MOTHER BOARD INTO MOTHER MOTHER BOARD

AND FRONT BOARD CONNEC- AND FRONT

PANEL TOR. PANEL

SCHEMATICS. SCHEMATICS.

l SH 1 l K
TRACE AUDIO TRACE AUDIO
FROM PIN 13 OF SET PWR/QFF/ FROM PIN 13 OF SET PWR/QEF/
A1A13BOARD TO BATT SWITCH TO A1A13 BOARD TO BATT SWITCH TO
THE SPEAKER TO QFF. THE SPEAKER TO OFF.
ISOLATE PROBLEM. ISOLATE PROBLEM. -
SH 4 SH 4 SH 4 SH 4

Figure 5-4. Audio frequency monitor troubleshooting (sheet 3 of 4).
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ISQLATE PROBLEM.

REMOVE A1A13
BOARD FROM
EXTENDER
BOARD.

CHECK FOR CON-
TINUITY FROM
PIN F TO PIN 12 OF
EXTENDER BOARD
USING OHMMETER.

REPAIR OR RE-
PLACE AS
NECESSARY.

L

Figure 5-4. Audio frequency monitor troubleshooting (sheet 4 of 4).
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YES

REMOVE A1A13
BOARD FROM
EXTENDER
BOARD.

i

CHECK FOR CON-
TINUITY FROM PIN
3 TO PIN 12 OF EX-
TENDER BOARD
USING OHMMETER.

A1A13 BOARD
1S BAD.

!

PLUG A GOOD
A1A13 BOARD
INTO THE
EXTENDER
BOARD.

SH 1

USE OHMMETER
TO ISOLATE
PROBLEM.

'

REPAIR OR RE-
PLACE AS
NECESSARY.

!

PLUG A1A13
BOARD INTO
EXTENDER
BOARD.

SH 1
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Table 5-5. Receiver Troubleshooting - Initial Conditions.

Control Setting
INTENSITY As required
EXT V/DIV 15 KHz
EXT VIDIV Vernier CAL
AC/OFF/DC DC
SWEEP 1mS
SWEEP Vernier CAL
MODULATION FREQ Hz 0000.0
INT MOD/OFF OFF
VERT Midrange
ANALY DISPR OFF
HORIZ Midrange
1.5/5/15 KHz 15
AM/FM AM
BFO/OFF OFF
FREQUENCY MHz 0000000
VOL Fully ccw
INT MOD/RCVR RCVR
SQUELCH Fully ccw
DEV/PWR SIG
GEN/RCVR RCVR
RCVR WIDE/MID/NARROW NARROW
RF LEVEL/BFO INJECTION 10
HI LBL/pV x 100/NORM NORM
PWR/OFF/BATT PWR

Table 5-6. 1st and 2nd Local Oscillators (Sheet 1 of 3).

Reading

Meaning

FL

F./10

(F /10)-100  MHz

COMB FREQUENCY (Fc)

Frequency of 2ND local oscillator, determined by value of four
rightmost thumbwheels of FREQUENCY MHz subtracted from
1080.0000 MHz. 1080.0000 - XXXX=F,.

Frequency delivered to 1080 MHz Multiplier/Mixer.

Frequency produced within 79-80 MHz Loop Circuit Board, dc-
livered to 100 MHz Multiplier/108 MHz Mixer.

LEFTMOST DIGIT
OF FREQUENCY

MHz THUMBWHEELS Fc
Oor1l 1100 MHz
2o0r3 1300 MHz
40r5 1500 MHz
6or7 1700 MHz
8or9 1900 MHz
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Table 5-6. 1st and 2nd Local oscillators (Sheet 2 of 3).

Reading Meaning

A\ CO Frequency generated by 1200-2200 MHz Oscillator. It equals 1200
MHz plus the value of the three leftmost digits of the FREQUEN-
CY MHz thumbwheels (in MHz).

"VCO Frequency generated by 1200-2200 MHz Oscillator as a result of
an external voltage control.

Weo DC voltage sent to 1200-2200 MHz Oscillator from the tuning
integrator in the V.C.O. Tuner Circuit Board. This voltage con-
trols the frequency of the 1200-2200 MHz Oscillator.

“VCO DC voltages sent to the 1200-2200 MHz Oscillator by an exter-
nal dc source.

Fvco-Fc Frequency delivered to Heterodyne Amplifier , 2 Prescaler
from the High Frequency Multiplier/Mixer.

‘vco- Fc Frequency sent to the High Frequency Phase Lock Circuit

2 Board from the Heterodyne Amplifier: , 2 Prescaler.

Spectrum Analyzer
Display of High
Frequency
Multiplier/Mixer
Test Point

5-42

Refer to the table of Fcvalues. For the selected frequency the
required power level is ---18 dBm to —25 dBm. The unselected
frequencies must have power level at least 25 dBm below that
of the selected frequency.

NOTE

The test point is located in the
center of the left-hand enclosure
end cover of the High Frequency
Multiplier Mixer A1A26 (as
viewed from the front panel).
Insert the High Frequency Multi-
plier Mixer sniffer (refer to
5-1) into the indentation.
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1st and 2nd Local oscillators (Sheet 3 of 3).

Reading

Meaning

SWITCHING VOLTAGES
FOR F,

RELATIONSHIP
BETWEEN “YCO AND
fvco)

V.C.O. Tuner Circuit Board

A1A11P-1 A1A26P-4
High Freq.
INPUTS OUTPUT Mult./Mixer
F. Pin Pin Pin +11V at +11V at
1 9 3 Pin No. Pin No.
1100 MHz OV ov ov 10 1
1300 MHz Ov oV +5V 11 2
1500 MHZ Ov +5v OV 12 3
1100 MHz ov +5V +5V 13 4
1900 MHz 58V OV oV 11 5

Vvco

20V -
CHARACTERISTIC CURVE OF
1200 *2200 MHz OSCILLATOR

10V -

i
\ -
e I I
B | X
55 © 406~ 1600 3 Fyco (MHz)
1200~ 1400~ 16007 1800~ 2000~ Vo
1299 1m99 1799 qgng 2199
LEFTMOST 0.1 2.3 a5 6.7 3a
DIGIT OF
FREQUENCY
MH -

FTHUMBWHEE LS
RE CATIONSHIP BETWEE N
Vyco ANE Fyco

Operating open-loop, as in troubleshooting, the voltage “VCO will
be one of two possible values for each range. If F',. is below
*VCo, V,, will go to the largest negative value of the range
in an effort to raise Fvco. If F'vco is above Fvco, Vvco will go
go to the smallest (negative) value for the range.

When the High Frequency Phase-Lock Loop is operating closed
loop, as in normal operation, the value of Vvco will correspond
to a particular frequency based on the characteristic curve of the
1200-2200 MHz Oscillator. When “VCO is monitored (using a
“tee” connector). while the leftmost digit of the FREQUEN CY
MHz thuumbwheels is changed. in order through all possible setting,
“WCO should smoothly an0d continuously increase, in negative
voltage, as "VCO increases.
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START
RECEIVER
TROUBLESHOOTING

CHECK DEVIA-

??f‘é%ﬂ?géﬁgm‘ 1 J\:ITOTN:‘F%?T/ER MEASURE SIGNAL

B IS | - T Al WITH
PER TABLES 55 REFER TO FIG- AT ATA20 6 WIT
AND 5-6. AR ‘

CONNECT TXTER:
NAL SIGNAL GEN- CHECK EREQ. 120

ERATOR AT 111.1 L?_ (KHz) ERROR MHz A1A24A2 120 MHz
MHz-40 dBm, 30% METER. REFER | [ _38 dBm TO RECEIVER IS BAD.
AM AT 1 KHz TO TO FIGURE 5-7. 45 dBm?

ANT INPUT CON- '

NECTOR.

MEASURE SIGNAL o | | CHECK OSCIL- MEASURE SIGNAL

AT ATA13J1-1, 21| LoscoPE. 3E- '

WITH OSCILLO- b' FER TO FIGURE AT ATA19 J1 WITH gEATTTP_WéL\?vll%'E/To

SCOPE. 56. SA. OFF.

A1A13 250 kHz

250

KHz YEY i4|| IF MONITOR SH 2 REPLACE A1A24A2
0570 1.5V P> | AUDIO ckt BD IS 120 MHz RECEIVER.
pP-p? BAD.
: /
gig’?WwB'i?CEEH/TO SET PWR/OFF/
S BATT SWITCH TO

FF

IO
o
=
X

REPLACE A1A13
250 kHz '+ MONI-
TOR AUDIO ckt
BD.

Figure 5-5. Receiver troubleshooting (sheet 1 of 14).
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NOTE LEVEL NOTE LEVEL
111
MHz. MEASURE SIGNAL SH 3
—40 dBm TO AT ATA19 J4 WITH
—44 dBm? SA.
MEASURE SIGNAL A1A17 POWER READ dB LEVEL OF
é\; ATA7 J2WITH MONITOR IS BAD. 1199 9 MHz SIGNAL.

SET PWR/OFF/
BATT SWITCH TO
OFF.
A1A19 1ST MIXER
A1A7 STATIC DIS- MEASURE SIGNAL
CHARGE PROTEC- REPLATE ATA17 AT ATA19 J3WITH AT S
TOR IS BAD. POWL s MONITOR. SA. -T-ﬁ‘o?

l ' l

SET PWR/QEF/

SET PWR/QFE/

BATT SWITCH TO REPLACE A1A19
gaLt switeH 7o PWR. 1ST MIXER.
et e e oL ooy
CHARGE PROTEC- BATT SWITCH TO LOCAL OSCIL BATT SWITCH TO

PWR. i PWR,
TOR. LATOR.
SHT 1 SH5

Figure 5-5. Receiver troubleshooting (sheet 2 of 14).
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—j 1 NOTE LEVEL

MEASURE SIGNAL T PWR/OFE MEASURE 1199.9 MEASURE 1199.9

AT AT1A20P4 WITH giﬁ—ww/.——gc,fm MHz SIGNAL AT MHz SIGNAL AT

SA. OFF. A1A16P2 WITH A1A1643 WITH
—_— SA. SA.

l

REMOVE A1A13

READ dB LEVEL OF

250 kHz I.F. MONI- SH 4
1199.9 MHz SIGNAL. TOR AUDIO SIGNAL AT
BOARD. A1A19J42
1SIT
17dB TO SET PWR/OFF/ A1A15 1200 MHz
22dB > AT BATT SWITCH TO DIODE SWITCH
A1A19J4? PWR. IS BAD.

: MEASURE SIGNAL SET PWR/QFF/

AT A1A20J5 WITH BATT SWITCH TO
| SA. OFF.
i

1079.9 PROBLEM INDI-
o MHz, CATED WITH 2ND REPLACE A1A16
‘. +4dBmTO LOCAL OSCILLA- 1200 MHz DIODE
+8 dBm? TOR. SWITCH.

o tored 20D MIXER REPLACE A1A20
' © SET PWRY/
i BATT SWITCH 2ND MIXER. SET giﬁ%’,%@o SH 12
ITO OFF AND CHECK PWR/QEF/BATT PWR.
{ASSOCIATED SWITCH TO PWR. _
WIRING.

Figure 5-5. Receiver troubleshooting (sheet 3 of 14).
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P |

A1A16 1200 MHz
DIODE SWITCH
IS BAD.
A1A6 1200 MHz SET PWR/OFF/
AMPLIFIER IS BATT SWITCH TO
BAD. » OFF.
SET PWR/QFF/ REPLACE A1A16
BATT SWITCH TO 1200 MHz DIODE
OFF. SWITCH.

REPLACE A1A6

1200 MHz AMPLI- SET PWR/OFF/
FIER. SET PWR/ BATT SWITCH TO
QFF/BATT SWITCH BWE.
TO PWR.

SH 3

SH 3

Figure 5-5. Receiver troubleshooting (sheet 4 of 14).
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-

1S
LEFT NO

<~ (HIGH FREQ) —
~LQCK LAMP_~
\om

YES

|

b MEASURE SISNAL
| AT A1A3A2J1

| WITH SA.

1311 MHz

—

MONITOR TEST EXERCISE FREG
POINT OF HIGH MHz SWITCHES ON
FREQ MULT/ FRONT PANEL AND
MIXER WITH SA. (OBSERVE SPEC-
HEFER "0 TABLE TRUM ANALYZER
'L 56 LLHSPLAY,
'S
SA
DISPLAY OF T.P,
P\ROPER?

YES

MEASURE VOLT-

+5 dEm TO +13 dB
~._ AT A1A’*/
7J‘7

YES

—
1ST LLOCAL OSCIL—
LATOR APPEARS
TO BE WORKING
PROPERLY AT THIS
FREQUENCY.

AGE AT ATASFL30
WITH VOLTMETER.

PROBLEM INDICAT-
ED WITH 1200-2200
MHz OSCILLATOR.

TURN POWER OF1i.
REPLACE ATA3AZ.

TURN POWER ON

Figure 5-5.

NO

16 |SH6

PROBLEM INDICAT-

ED WITH INDICA-
13 ! TOR LAMP. CHECK
BULR, WIRING.

HEPLACE AS

NECFESSARY.

Receiver troubleshooting (shet 5 of 14).

PROBLEM IS IN-
DICATED WITH
HIGH FREQ. PHASE
LOCK P.C. BD.
TURN POWER OFF.
REPLACE A1AQ.
JTURN POWER ON.




Y

MEASURE SIGNAL
AT A1A26J1 WITH
SA.

Fc FREQ
AND AMPLITUD
PROPER AT
T.P?

100
MHz +2
dBm TO +10 dBm
AT A1A26
J1?

YES

REMOVE SCREWS
SECURING LOWER
FLOOR ASSY.
SWING LOWER
FLOOR OUTTO
ALLOW ACCESSTO
TEST POINTS.

MEASURE SIGNAL
AT A1A24A142
WITH SA.

100

MHz +4

dBm TO +8 dBm

AT A1A24- -~
A1J2?

YES

PROBLEM INDICAT-
ED WITH 100 MHz
FILTER. TURN
POWER OFF. RE-
PLACE A1A21.
TURN POWER ON.

T

MEASURE VOLT-

ATE PIN OF
A1A26P4. REFER
TO TABLE 5-6.

AGE AT APPROPRI-

SWITCHING
VOLTAGE AT AP-
PROPRIATE Pl
OF P4?

ED WITH HIGH
FREQ. MULT/
MIXER. TURN
POWER OFF. RE-
PLLACE AT1A26.
TURN POWER ON.

PROBLEM INDICAT-

P

MEASURE SIGNAL
AT A1A24A101
WITH SA.

10
MHz
0dBm TO +10 dBm
AT A1A24-
A1J1?

YES

ED WITH 100 MHz
MULT/108 MIXER.
TURN POWER OFF.

TURN POWER ON

PROBLEM INDICAT-

REPLACE ATA24A1.

NO

NO

Figure 5-5. Receiver troubleshooting (sheet 6 of 14).
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SH7

21 SH 7
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|

PROBLEM INDICAT-
ED WITH FREQ.
REFER TO TABLE SELECT SWITCH.
5-6. TURN POWER OFF.
REPLACE A1A27.
TURN POWER ON.

MEASURE SIGNAL
AT A1A3ASBJ1
WITH SA.

FREQ.
SELECT
INPUT TO V.C.O.
TUNER BD. PRO-
PER AT A1A11;

PROBLEM INDICAT-
EDWITH V.C.O.
TUNER BD. TURN
POWER OFF. RE-
PLACE A1A11.
TURN POWER ON.

10 MHz
~5 dBm TO +5 dBm
AT A1A3-
A5J1?

YES

PROBLEM INDICAT-

ED WITH MASTER
OSCILLATOR OUT-
PUT DISTRIBU-
TION AMPLIFIER.
TURN POWER OFF.
REPLACE A1A3AS5.
TURN POWER ON.

I |

PROBLEM INDICAT-
ED WITH MASTER
OSCILLATOR.
TURN POWER OFF.
REPLACE ATA3UT.
TURN POWER ON.

NO

Figure 5-5. Receiver troubleshooting (sheet 7 of 14).
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DISCONNECT
A1A3A2J1 FROM
A1A3A2PT.

SUBSTITUTE EX-
TERNAL D.C.
{v'vco) TO A1A3-
A2J2 VARY FROM
0TO —30V de.

MEASURE SIGNAL
AT ATA3A2J3
WITH SA.

Fvco

45 dBm TQO

+13 dBm
1200-22C0 MHz -

BAANCE AT ATA3
~

8zqa? o~

\

NO

PROBLEM INDICA'ITl'
ED WITH 1200-2200
MHz OSCILLATOR.
TURN POWER OFF.
REPLACE A1A3A2.
TURN POWER ON.

e

-

MEASURE SIGNAL
AT A1A3A2J4
WITH SA.

L

F'vco
+5 dBm TO
+13dBm >
1200-2200 MHz

PROBLEM INDICAT-
£0D WITH 1200-2200
MHz OSCILLATOR.
TURN POWER OFF.
REPLACE ATA3A2.
TURN POWER ON.

——_i

ADJUST EXTER-
NAL D.C. V'yco!
SO THAT {F'yvco-
Fc) IS IN 100 MHZ
TO 300 MHz RANGE.

MEASURE SIGNAL
AT ATASJ1 WITH
SA.

yCOFS

2
--8dBm TO
—~12dBm AT

YES

MEASURE SIGNAL
AT ATA3A1TN
WITH SA.

/:'VCO‘F’C)
--45 dBm TO —565

ABm AT A1A3A1-
. J1?

PROBLEM INDICAT-
ED WITH HIGH
FREQ. MULT/MIX-
ER. TURN POWER
OFF. REPLACE
A1A26. TURN
POWER ON.

G

Figure 5-5. Receiver troubleshooting (sheet 8 of 14).
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26 JSHO9

25

PROBLEM INDICAT-
ED WITH HET. AMP.
+2 PRESCALER.
TURN POWER OFF.
REPLACE A1A3A1.
TURN POWER ON.




TM 11-6625-3016-14

MONITOR A1A943
WITH VOLTMETER.
CHANGE FREQ.
MHz SWITCHES TO
100000 0. USE EXT
D.C. TO VARY
F'vco ABOVE AND
BELOW 1300 MHz.
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P

MEASURE SIGNAL
AT ATA9J2 WITH
SA.

10 MHZ™
-5dBm TO YES
+5 dBm AT
A1AQJ2?

MEASURE SIGNAL
AT A1A3A5J4
WITH Sa.

A1A27
INPUTS TO
1AS FREQ. PHAS
«_ PROPER?

PROBLEM INDICAT-
ED WITH FREQ.
SELECT SWITCH.
TURN POWER OFF.
REPLACE A1A27.
TURN POWER ON.

PROBLEM INDICAT-
ED WITH MASTER
OSCILLATOR OUT-
PUT DISTRIBUTION
AMPL. TURN POW-
ER OFF. REPLACE
A1A3A5. TURN
POWER ON.

Figure 5-5. Receiver troubleshooting (sheet 9 of 14).

N

PROBLEM INDICAT-
ED WITH 2ND
MIXER. TURN
POWER OFF. RE-
PLACE A1A20.
TURN POWER ON.

YES

[

PROBLEM INDICAT-
ED WITH HIGH
FREQ. PHASE LOCK

BD. TURN POWER
OFF. REPLACE
A1AZ. TURN POW-
ER ON.
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28
MONITOR A1A1144 VOLTAGE AT PROBLEM INDICAT-
WITH OSCILLO- A1A11J4 SHOULD ED WITH V.C.O.
SCOPE. USE EXTER- INCREASE TO 65 TUNER 8D, TURN
NALD.C.TO VARY vV PC TO75Y DC POWER OFF . RE-
F'vco ABOVE AND AS F'yco IN- PLACE ATA11. TURN
BELOW 1300 MHz. ,(\,ﬁtiiEASES1O 1300 POWER ON.
iim P8
g NO
DOESIT?
YES
VOLTAGE AT CHANGE FREQ. SE-
A1A11J4 SHOULD LECT SWITCH TO
DECREASE TO25 200 000 0. USE EX-
VDCTO35VDC TERNAL D.C. TO
AS Fco DE- Vv ARY F'yco ABOVE
CREASES TO 1300 AND BELOW 1400
MHz. MHz.

~ VOLTAGE AT
A1A1144 SHOULD

YES INCREASE TO 3
DOES IT? — v DCT0 4V DC SH 11
AS F'yCO IN-
CREASES TO 1400
MHz.
NO
PROBLEM INDICAT-
ED V.C.0. TUNER vES
8D. TURN POWER DOES IT?
OFF. REPLACE
NO

A1A11. TURN POW-
ER ON.

PROBLEM iNDICAT-
EDWITH V.C.O.
TUNER BD. TURN
POWER OFF. RE-

PLACE ATAT1. TURN
1POWER ON.

[

Figure 5-5. Receiver troubleshooting (sheet 10 of 14).
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VOLTAGE AT
ATA11J4 SHOULD
DECREASE TO 1
VDCTO 2V DCAS
F'vco DECREASES
TO 1400 MHz.

DOES IT?

NO

PROBLEM INDICAT-
ED WITH V.C.O.
TUNER 8D. TURN
POWER OFF. RE-
PLACE ATA11. TURN

POWER ON.

T™M 11-6625-3016-14

YES

MONITO A1A11J3
WITH OSCILLO-
SCOPE.

1S

VOLTAGE
AT A1A11J3
PROPER?

PROBLEM INDICAT-
ED WITH V.C.O.
TUNER BD. TURN
POWER OFF. RE-
PLACE ATA11. TURN
POWER ON.

PROBLEM INDICAT-
EDWITH A.G.C.

BYPASS A.G.C. CON- ASSY. TURN POW-

NECT A1A3A3P1 ER OFF. REPLACE

TO A1A3A211. ATA3A3. TURN
POWER ON.

IS RETURN TO 31,

NO

FAULT THEN TO 6, SH 2,
CONDITION WHEN PROBLEM
PRESENT) IS SOLVED.

PERFORM V.C.0.
TUNER ALIGN-
MENT. REFER TO
ALIGNMENT
PROCEDURES.

P

RETURN A.G.C. TO
CIRCUIT. CONNECT
A1A3A3P1 TO A1A3
A3J1 AND A1A3A2P1
TO ATA3A2J1.
CHECK 1ST L.O.
THROUGHOUT
RANGE. RETURN
TO 6, SH 2 WHEN
COMPLETE.

PROBLEM INDICAT-
ED WITH 1200-2200
MHz OSCILLATOR.
TURN POWER OFF.
REPLACE A1A3A2.
TURN POWER ON.

RETURN TO 32,
THEN TO 6, SH 2,
WHEN PROBLEM
IS SOLVED.

Figure 5-5. Receiver troubleshooting (sheet 11 of 14).
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I |

MEASURE SIGNAL MEASURE SIGNAL SH 13
AT A1A20J5 WITH AT A1AS5J1 WITH

SA. SA.

FL +3dBm
TO +10d8m AT
A1A20J57

NO

2ND t.OCAL OSCIL-
LATOR APPEARS MEASURE SIGNAL
TO BE WORKING AT A1ASJ2 WITH
PROPERLY AT SA.

THIS FREQUENCY.

PROBLEM INDICAT- PROBLEM IS INDI-
EDWITH 108 MHz CATED WITH 1080
BANDPASS FILTER. MHz AMPL. TURN
TURN POWER OFF. POWER OFF. RE-
REPLACE A1AL. PLACE A1A15.
TURN POWER ON. TURN POWER ON.

| e

' :

. ;

f‘j‘m"

Figure 5-5. Receiver troubleshooting (sheet 12 of 14).
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34

MEASURE SIGNAL
AT ATA10J1 WITH
DSCILLOSCOPE.

PROBLEM INDICAT-
ED WITH 100 MHz
AMPL./108 MHz
MIXER. TURN
POWER OFF . RE-
PLACE ATA1S.
TURN POWER ON.
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MEASUFRE SIGNAL
AT ATATO0IT WiTH
OSCILLOSCOPE.

FL -100 MH
1

VppTO 72 Vpp
T ATA10;
J17?

<

NO

MEASURE SIGNAL
AT ATA10P2-2
WITH OSCILLO-
SCOPE.

3VppTOS Vpp

36

MEASURE SIGNAL
AT ATAOP2-21
WITH VOLT-
METER.

0OVdcTO
2Vdc AT
A1TA10P2-217

PROBLEM INC!CAT-
ED WITH iNDICA-
TOR LAMP. CHECK
BULB, WIRING. RE-
PAIR. REPLACE AS
NECESSARY.

ATATDRZ
~2ROPER S

PROBLEN INUICAT-
DWHH FReQ SE-
LECT SWITCH.
TUAN POWER OFF.
HEPLACE £1A27.
TURNPOWER ON.

INPUTS AT -

¥

PROBLEM INDICAT-
ED WITH 7980 MHz
LOOP P.C. BD
TURN POWER OFF.
REPLACE AT1A10.
TURN POWER ON.

NO

VES

PROBILEM INDICAT-
£D WITH 7980 MHz
LLOOP P C. BD.
TURN POWER OFF.
REPLACE A1A10.
TURN POWER ON.

SN

Vi
(=)

Figure 5-5. Receiver troublshooting (sheet 13 of 14).
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38 ———‘—1

MEASURE SIGNAL
AT A1A3A5J2
WITH SA.

PROBLEM INDICAT-
ED WITH CLOCK
DIVIDER. TURN
POWER OFF. RE-
PLACE A1A3A4.
TURN POWER ON.

MEASURE SIGNAL
AT A1A3A5J1
WITH SA.

PROBLEM INDICAT-
ED WITH MASTER
OSCILLATOR OUT-
PUT DISTRIBUTION
AMPL. TURN POW-
ER OFF. REPLACE
A1A3A5. TURN
POWER ON.

RETURN TO 38,
THEN TO8,SH 3
WHEN PROBLEM
IS CORRECTED.

PROBLEM INDICAT-
ED WITH MASTER
OSCILLATOR.
TURN POWER OFF.
REPLACE AVTA3UT.
TURN POWER ON.

RETURN TO 38,
THENTO8,SH3
WHEN PROBLEM
IS CORRECTED.

Figure 5-5. Receiver troubleshooting (sheet 14 of 14).
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START

1

o

SET PWR/OFF/
SET AN/GRM-114 TURN %A'-_Y BATT SWITCH TO
CONTROLS AS DISPR CONTROL OFF. UNPLUG LINE
FOLLOWS: FULLY cew TO CORD FROM AC
QFF. OUTLET.
REFER TO DIS-
SET AC/DC SET PWR/QEF/ ASSEMBLY/ASSEM-
SWITEH TS De. BATT SWITCH TO BLY INSTRUCTIONS
= PWR. TO REMOVE CASE
— FROM UNIT,

SET INTENSITY

SET EXT V/DIV CONTROLTO 2 CAREFULLY RE-
SWITCH TO 10. %’SI&OCK POSI- MOVE CASE.

|

PLUG LINE CORD

SET EXT V/DIY ADJUST VERT AND INTO AC OUTLET.
VERNIER TO HORIZ CONTROLS SET PWR/OFF/
CAL. TO CENTER THE BATT SWITCH TO
- TRACE ON CRT. R.

'

SET SWEEP
SWITCH TO 1 mS.

—_—

'

VERIFY +12 V dc
AT ATA1BJ1 PIN 1.

IS
TRACE ON
CRT?

CONNECT A COAX
CABLE TO OUT-
PUF OF A FUNC-

+12.0

SET SWEEP VER- TO

NO

NIER TO CAL.

L

TION GENERA-
TOR.

+125 Vdc

SH 2

Figure 5-6. Oscilloscope and spectrum analyzer troubleshooting (sheet 1 of
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CONNECT FREE
END OF COAX
CABLE TO SCOPE
IN JACK.

SET FUNCTION
GEN TO DELIVER
A 1 kHz SINE
WAVE®@ 20V p.p.

—_—

l

EXAMINE DISPLAY
ON CRT.

REDUCE OUTPUT
OF FUNCTION
GENERATOR TO
04V pp.

SH3

NO

.

SET PWR/QEF/
BATT SWITCH TO
QFF. UNPLUG
LINE CORD FROM
AC OUTLET.

|

O

REFER TO DIS-
ASSEMBLY/ASSEM-
BLY INSTRUC-
TIONS TO REMOVE
CASE FROM UNIT.

1

TURN THE UNIT
OVER ON ITS
RIGHT SIDE.
SPEAKER SIDE
DOWN.

'

REFER TO DIS-
ASSEMBLY/ASSEM-
BLY INSTRUC-
TIONS TO OPEN
THE LOWER
FLOOR ASSY.

l

PLUG LINE CORD
INTO ACOUTLET.
SET PWR/OFF/

BATT SWITCH TO

R.
ADJUST
A1A18A4R40 ON
SCOPE MAIN
BOARD FOR 9

FULL WAVE-
LENGTHS.

B
=

|

I

9
FULL
WAVELENGTHS

NO

T™M 11-6625-3016-14

REFER TO DIS-
ASSEMBLY/ASSEM-
BLY INSTRUC-
TIONS TO REMOVE
A1A18 ASSEMBLY.

'

REMOVE SPEC-
TRUM ANALYZER
ASSY AND IN-
STALL A GOOD
ONE.

SH 1

Figure 5-6. Oscilloscope and spectrum analyzer troubleshooting (sheet 2 of 7).
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7

VERIFY SIGNAL
ONCRTIS 4
MAJOR DIV N
HEIGHT, £2 MINOR
DIv.

AS
SPECIFIED
ABOVE?

NO

SH 2

SET EXT V/DJV
SWITCH TO 1.

INCREASE QUTPLT
OF FUNCTION
GENERATOR TO
A0V pop.

'

VERIFY SIGNAL
ON CRT {5 4 MAJ.
OR DIV IN HEIGHT,
12 MINOR DIV,

)

—

~

e

NO

AS
< SPECIFIED
~ ABOVE?

N

INCREASE OUTPUT
OF FUNCTION GEN-
ERATORTO 4V pp.

'

VERIFY SIGNAL
ON CRT IS 4 MAUJ-

OR DIV IN HEIGHT.
*2 MINOR DIV,

REDUCE OUTPUT

OF FUNCTION GEN-
ERATORTOOV.

- \

e

<SPEC1FIFD
ABOVEV

6 SH4

Figure 5-6.

Oscilloscope and spectrum analyzer troubleshooting (sheet 3 of 7).



Y

EONNECT A DIGI-
TAL VOLTMETER
TO INT MOD OUT
JACK.

SET GEN/RCVR
SWITCH TO G

Z

——

SET EXT V/DIV
SWITCH TO
15 KHz.

'

SET SWEEP
SWITCH TO QFF.

!

ADJUST OUTPUT
OF FUNCTION GEN-
ERATOR TO 1.94

V rms AS INDICAT-
ED ON DIGITAL
VOLTMETER.

rAmusr HORIZ
CONTROL T0 CEN-
TER THE DISPLAY
ONCRT.

'

VERIFY DISPLAY
1S 10 MAJOR DIV
IN WIDTH ON CRT.

AS NO
SPECIFIED X‘

ABOVE?

REDUCE OUTPUT
OF FUNCTION
GENERATOR TO
0 V. DISCONNECT
DIGITAL VOLT-
METER.

!

SET GEN/RCVR
SWITCH TO RCVR.

SET SWEEP
SWITCH TO .1 .mS.

I

SHb5

T™M 11-6625-3016-14

Figure 5-6. Oscilloscope and spectrum analyzer troubleshooting (sheet 4 of 7 ).
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ADJUST OUTPUT
OF FUNCTION GEN-
ERATOR FOR A
SIGNAIL. 8 MAJOR
DIV IN HEIGHT ON

CRT.

CHANGE FUNC-
TION GENERATOR
FREQUENCY TO

1 MHz,

VERIFY SIGNAL
ONCRT IS >

5.5 MAJOR DIV IN
HEIGHT.

AS
SPECIFIED
ABOVE?

REDUCE OUTPUT
OF FUNCTION GEN-
ERATOR TO 0.
DISCONNECT
FROM SCOPE IN

JACK.
L

SH 2

5

SET ANALY
DISPR CONTROL
TO ON; MINIMUM

DIiSPR.

SET FREQUENCY

MHz SWITCHES TO

126 500 0.

!

VERIFY TRACE ON
CRT IS AT —108
TO —-109 dBm.

AS
SPECIFIED
ABOVE?

SH 2

Figure 5-6. Oscilloscope and spectrum analyzer troubleshooting (sheet 5 of 7).
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SET PWR/QOFF/

BATT SW WITCH TO

OFF.

CONNECT AN RF
SIGNAL GENERA-
TOR TO ANT
INPUT JACK.

'

SET SIGNAL GEN-
ERATOR TO
1255000 MHz.

SET OUTPUT LEV-

EL OF GENERA-
TOR TO —40 dBm.

!

SET PWR/QFF/
BATT SWITCH TO

PWR.

VERIFY DISPLAY-
ED SIGNAL LEVEL
IS —40 dBm, 11
dBm.

-39

NO

TO
—41dBm

YES

ADJUST OUTPUT
OF SIGNAL GEN-
ERATOR TO -50

dBm.

VERIFY DISPLAY-
ED SIGNAL LEVEL
1S —50 dBm %1
dBm.

REDUCE OUTPUT
OF SIGNAL GEN-
ERATOR TO

—60 dBm.

'

VERIFY DISPLAY-
ED SIGNAL LEVEL
1S —60 dBm *1
dBm.

I

SH 2

SH 2

T™M 11-6625-3016-14

SH 2

Figure 5-6. Oscilloscope and spectrum analyzer troubleshooting (sheet 6 of 7).
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()

SETOUTPLT OF
SIGNAL GENERA.
TORTO --70 dBm.

VERIFY DISPLAY-
ED SIGNAL LEVEL
1S —70 dBm 11
dBm.

REDUCE QUTPUT
OF SIGNAL GEN-
ERATOR TO -80

dBm.

|

REDUCE OUTPUT
OF SIGNAL GEN-
ERATOR 10

—90 dBm.

VERIFY DISPLAY-
ED SIGNAL IS
—90 dBm 11 dBm.

OSCILLOSCOPE
AND SPECTRUM
ANALYZER

WORKING PRO-

PERLY.

VERIFY DISPLAY-
ED SIGNAL LEVEL
IS —80 dBm *1
dBm,

'

END OF OSCILLO-
SCOPE AND SPEC-
TRUM ANALYZER
TROUBLE-
SHOOTING.

Figure 5-6. Oscilloscope and spectrum analyzer troubleshooting (sheet 7 of 7).
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Table 5-7. Frequency Error Measurement - Initial Conditions.

Step AN/GRM-114 setting

1. GEN/RCVR switch to RCVR

2. EXT V/DIV switch to .1

3. EXT V/DIV vernier to CAL

4, AC/DC switch to DC

5. SWEEP switch to 1 mS

6. SWEEP vernier to CAL

7. 1.5/5/15 KHz switch to 1.5

8. AM/FM switch to FM

9. FREQUENCY MHz switches to 0000000
10. INT MOD/RCVR switch to RCVR

11. SQUELCH control fully ccw to OFF

12. RCVR WIDE/MID/NARROW switch to NARROW
13. AUTO/ZERO, BATT switch to NARROW
14, PWR/OFF/BATT switch 10 OFF

15. Unplug line cord from AC outlet.

Table 5-8. 1st and 2nd Local Oscillators (Sheet 1 of 3).

Reading Meaning

L Frequency of 2ND local oscillator, determined by value of four
rightmost thumbwheels of FREQUENCY MHz subtracted from
1080.0000 MHz. 1080.0000-XXXX=F,.

FL/10 Frequency delivered to 1080 MHz Multiplier/Mixer.
(FL/10) - 100 MHz Frequency produced within 79-80 MHz Loop Circuit Board, de-
livered to 100 MHz Multiplier/108 MHz Mixer.
COMB FREQUENCY (Fc) LEFTNMOST DIGIT
OF FREQUENCY
MHz THUMBWHEELS F.
Oorl 1100 MHz
20r3 1300 MHz
40r5 1500 MHz
6or7 1700 MHz
8or9 1900 MHz
Fy c o Frequency generated by 1200-2200 MHz Oscillator. It equals 1200

MHz plus the value of the three leftmost digits of the FREQUEN-
CY MHz thumbwheels (in MHz).

Frequency generated by 1200-2200 MHz Oscillator as a result of
an external voltage control.
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Table 5-8. 1st and 2nd Local Oscillators (Sheet 2 of 3).

Reading Meaning

VVCO DC voltage sent to 1200-2200 MHz Oscillator from the tuning
integrator in the V.C.O. Tuner Circuit Board. This voltage con-
trols the frequency of the 1200-2200 MHz Oscillator.

V'vco DC voltages sent to the 1200-2200 MHz Oscillator by an exter-
nal dc source.

FVCO'FC Frequency delivered to Heterodyne Amplifier |2 Prescaler
from the High Frequency Multiplier/Mixer.

FyeoFe Frequency sent to the High Frequency Phase Lock Circuit

Spectrum Analyzer
Display of High
Frequency
Multiplier/Mixer
Test Point

SWITCHING VOLTAGES
FOR Fc

5-66

Board from the Heterodyne Amplifier , 2 Prescaler.

Refer to the table of F.values. For the selected frequency the
required power level is--18 dBm to --25 dBm. The unselected
frequencies must have power level at, least 25 dBm below that
of the selected frequency.

Fc

1100
1300
1500
1100
1900

MHz
MHz
MHz
MHz
MHz

NOTE

The test point is located in the

center of the left-hand enclosure
end cover of the High Frequency

Multiplier Mixer A1A26 (as
viewed from the front panel)).
Insert the High Frequency Multi.

plier

|

Pin
2
oV
ov
ov
oV
+5V

Mixer sniffer (refer tolla_ble]

into the indentation.

V.C.O. Tuner Circuit Board

Al1A11P-1 A1A261P-4
High Freq.
INPUTS OUTPUTS Mult./Mixer
Pin Pin +11V at +11V at
2 3 Pin No. Pin No.
oV oV 10 1
oV +5V 11 2
+5V ov 12 3
+5V +5V 13 4
ov ov 14 5
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Table 5-8. 1st and 2nd Local Oscillators (Sheet 3 of 3).
Reading Meaning
Vvea
-30v - ¢
| |
RELATIONSHIP 20V - |

BETWEEN Vvco AND
Fvco

CHARACTERIST!C CURVE OF !
12002200 MH2z CSCILLATOR 1

|

10V — \ ;
1 e '

—T ‘ : !

T 1 {

I S N N S
1700+ 1400~ 1600— 1800~ 2000~

Fveco ‘Mz

1299 1599 1799 1999 2199
Mo e e e e N
LEFTMOST 0.1 2.3 4.5 6.7 8.9
DIGIT OF
FREQUENCY
MH .

THUMBWHEFLS
RELATIONSHIP SETWEEN
Vyvco AND Fyco

Operating open-loop, as in troubleshooting, the voltage V., will
be one of two possible values for each range. If F' is below
fvco. YV c o Will go to the largest negative value of the range
in an effort to raise F,.,. If F ,, is above "VCO, "VCO will
go to the smallest (negative) value for the range.

When the High Frequency Phase-Lock Loop is operating closed

loop, as in normal operation, the value of "WCO will correspond

to a particular frequency based on the characteristic curve of the
1200-2200 MHz Oscillator. When "VCO is monitored (using a
"tee" connector), while the leftmost digit of the FREQUENCY
MHz thumbwheels is changed, in order through all possible settings,
"WCO should smoothly and continuously increase, in negative
voltage, as F,,increases.

5-67



™ 11-6625-3016-14

o | .
Ny ' y Y

PRESET
AN/GRM-114
CONTROLS PER
TABLE5-7.

¥

ADJUST EREQ ED-
AOR METER 10 0.
ZERO ADJ SCREW

1 ACOECCIR &
19 ALLCIoIDLE

THRCGUGH HOLE
IN FRONT PANEL.

PLUG A1A13 BOARD
INTG EXTENDER
BOARD.

X

'

SET FREQUENCY
MHz SWITCHES TO
860 000 0.

'

|

REFER TO DiS-
ASSEMBLY/
ASSEMBLY IN-

CTRULICTINAS TO
SINULTIUING 1V

REMOVE CASE
FROM UNIT.

v

PLUG LINE CORD
INTO AC OUTLET.
SET PWR/QFF/
BATT SWITCH TO
PWR.

SET 15/5/156 KHz
SWITTHTO i3

SWITCH Tom

it
}
<
<

SET EXT V/DIV
SWITCH :
ADJUST VERT TO
CENTER TRACE
ON CRT.

O—

ADJUST FRONT
PANEL ZERQ RCVR
TRIMMER TO SET
FREQ ERROR
METER 70 O.

ADJUST VERT CON-
TROL TO CENTER

TUE TO AN
FOC FRALE U

CRT.

g~

CAREFULLY RE-
MOVE CASE.

4

REMOVE A1A33
250 KHz i.F.
BOARD FROM
MOTHER BOARD
CONNECTOR.

v

'

SET FREQUENCY
MHz SWITCHES TO
000 005 0.

v

SET FREQUENCY
MHz SWITCHES TO
000 010 0.

ADJUST A1A13R41
TOSETF .
ROR METER TO
T5 KHz. VERIFY
—5 KHz ON CRT.

SETE
MHz SWITCHES TO
000 100 0.

Y

ADJUST A1A13R39
TO SET FREQ ER-
ROR METER T0
=10 KHz. VERIFY
—10 KHz ON CRT.

Y

PLUG EXTENDER
BOARD INTO
MOTHER BOARD
CONNECTOR.

T
!
¥

—

ADJUST A1AI3R109
TO SET FREQ
ERROR METER

TO 0.

|

SET FREQUENCY
MHz SW'TCHES To
000 000 0.

,

T

—

SET FREQUEN
MH{_.EVIII'I CHES TO
000 0

SET 1.5/5/15 KHg
SWITCH TO 15,
SET EXT V/DIV
SWITCHTO

L5 KHz.

T

I

1
@sm

Figure 5-7. Frequency error measurement troubleshooting (sheet 1 of 3).

5-68




™ 11-6625-3016-14

Y ' '

LOCATE AT1ATRT
ég;#gTo\igrﬁoT SERO ROUH SET PWR/QEE/ REPAIR OR RE-
CENTER TRACE TRIMMER ON ShpIswiTenTO PLACE AS
ON CRT. FRONT PANEL. ARLI NECESSARY.
VERIFY —12V DC
AT ccw END, =
SET FREQUENCY TERMINAL 3, OF DISCHARGE FIL- SH 1
MHz SWITCHES TO A1ATR1 AND TER CAPACITORS.
000 001 0. PIN 2 OF A1A13
BOARD.

' !

ADJUST A1A13R42 _105 CHECK CONTIN-
TO SET EREQ ER- 10 UITY FROM
ROR METER TO 135V DC? A1ATRT TO PIN
—1 KHz. VERIFY ' 2 OF A1A13
-1 KHz ON CRT. BOARD.
VERIFY +11V DC
ER-
ALL NO i END, TER CHECK ATA1TR1
INDICATIONS ; AND ASSOCIAT-
A1A1R1 AND PIN
PROPER? 15 OF A1A13 ED WIRING.
BOARD.

FREQUENCY ERROR
MEASUREMENT
FUNCTION WORK-
ING NORMALLY.

ALL
NORMAL?

+11.05Vv DC

SH3

'

SET PWR/QFF/
BATT SWITCH TO
OFF. UNPLUG
POWER CORD FF.
FROM AC QUTLET.

SH3 SH3

Figure 5-7. Frequency error measurement troubleshooting (sheet 2 of 3).
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EXTENDER BOARD.

y

L

UNPLUG A1A13
BOARD FROM
EXTENDER
BOARD.

REMOVE EXTEN-
DER BOARD
FROM MOTHER

BOARD CONNECTOR

!

) |

|

PLUG A KNOWN

GONND A1A17

BOARD INTO
EXTENDER
BOARD.

PLUG A1A13
B80ARD INTO
MOTHER BOARD
CONNECTOR.

;

DiSCHARGE FiL-
TER CAPACITORS.

;

PRESET
AN/GRM-114
CONTROLS PER
TABLE 5-6.

:

REFER TO DIS-
ASSEMBLY/
ASSEMBLY IN-
STRUCTIONS TO
PUT CASE ON.

'

CHECK CONTIN-
UITY FROM

A1ATR1 TOPIN 15
OF A1A13 BOARD.

SET PWR/OFF/
BATT SWITCH TO

PWR

I

Figure 5-7. Frequency error measurement troubleshooting (sheet 3 of 3).
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|
A
@,

CHECK A1A1R1

AND ASSOCIATED
WIRING.

I

YES

o
&

NO

-
X

REPAIR OR RE-
PLACE AS
NECESSARY.

|
A\SH1
\_/
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Table 5-9. RF Signal Generator Troubleshooting Initial Conditions

Control Setting
INTENSITY As required
EXT V/DIV 15 KHz
EXT V/DIV Vernier CAL
AC/DC/OFF DC
SWEEP 1mS
SWEEP Vernier CAL
MODULATION FREQ Hz 0000.0

INT MOD/OFF

1 KHz INT MOD

VERT

ANALY DISPR

HORIZ

KHz

AM/FM

BFO/OFF

VOL

INT MOD/RCVR

SQUELCH

DEV/PWR

GEN/RCVR

RCVR WIDE/MID/NARROW
RF LEVEL/BFO INJECTION
HI LVL/pV X 100/NORM
AUTO/OFF/ZERO, BATT
PWR/OFF/BATT
FREQUENCY MHz

OFF, fully ccw in detent
OFF, fully ccw in detent
Midrange

OFF, fully ccw in detent
Midrange

5

FM

OFF

Fully ccw

RCVR

Fully ccw, not in detent
SIG

RCVR

NARROW

i0pv

NORM

AUTO

PWR

111 100 O
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PRESE T
1 CON TR

I
ik

dTABLE o
B JJ

[( HANGE LED R"‘——!l
|
1

PSWITCH "—O.FH“
| Y (\O()’

MEASURE SIGNAL
AT TRANS/RCVR
CONNECTOR
WITH SA.

FUUATTTSTERG AT
VPO LS v aTiNG

IS
111.1 mHz

375 TO -42.5dBm?

MEASURE 11999
MHz SIGNAL AT
ATA20J4 WITH
SA.

1 SH 7

~—

5-72

DOES

IOES o
émiNDli‘.ATOR N_
LANMP TURN ON
? ~

PEASURE 1111
MHz AT TRANS/
RLVA CONNEC:
| TORWITH SA.

|

[

]
!
|

IS
IT -3 dBm
TO +3 dBm?

I

MEASURE VOLTAGE
AT ATA28FL3 WITH
VOLTMETER.

1S
+4V dc TO

[ |

MEASURE VOLTAGE
AT ATA28FL1 WITH
VOLTMFTER.

+11 V dc AT
ATA28FL3?

PROBLEM IS IN-
DICATED WITH

0 dBm INDICATOR
LAMP. CHECK BULB,
WIRING. REPAIR/
REPLACE AS
NECESSARY.

'NJECTION DIAL
—80 dBm.

YES SET RF_LEVEL/BFQ
TO

MEASURE 111.1
MHz AT A1A19J5
WITH SA.

SHS

Figure 5-8. RF signal generator troubleshooting (sheet 1 of 19)

I |

SET RF LEVEL/

BFQ INJECTION
DIAL TO —80 dBm.

SH3

SH 2




IS
+12V de TO
+12.3 V dc AT

RETURN BE
LEVEL/BFQ IN-

PROBLEM IS IN-
DICATED WITH
RELAY DRIVER
CKT D. A1A25.

m

T EWB/QEE/
IT SWITCH

0 »
b

;

O
nl
AL

'

REPLACE RELAY
DRIVER CKT. BD.
ATA25.

JECTION CONTROL
TO —80 dBm
SETTING.

MEASURE 11999
MHz AT A1A19J4
WITH SA. NOTE
LEVEL.

MEASURE 111.1
MHz SIGNAL AT
ATA19 J5 WITH
SA. NOTE LEVEL.

12dB TO 18 dB
LESS THAN AT

PROBLEM INDI-
CATED WITH
HIGH LEVEL AM-
PLIFIER ATA28.

¥

PROBLEM IS IN-
DICATED WITH
1ST MIXER
ATA19.

SET PWR/QEF
BATT SWITCH
TO QFF.

'

REPLACE 15T
MIXER /i1A19,

SET PWR/QEE/
BATT SWITCH
TG PWR

SET /
BATT SWITCH TO
OFF. REPLACE
HIGH LEVEL AM-
PLIFIER A1A28.

L

SET PWR/QFE
BATY SWITCH
TO BWE.

Figure 5-8. RF signal generator troubleshooting (sheet 2 of 19)

T™ 11-6625-3016-14
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ADPIST 1 kHz
INT MOD CONTROL
TO MIDRANGE.

MFEASURE 1111
MMz SIGNAL AT
TRANS/RCVR CON-
NECTOR WTTH SA

15
M PRESENT
ON CARRIER

SIGNAL?

-fME/\SURE SIGNAL
AT 21A24A3J9-C
WITH
OSCILLOSCOPE.

PROBLEM WITH

DUAL TONE GEM

ERATOR A1A12,

SET PWR/QFE/

BALI SWITCHTO
| QEE.

—

(SET FM/AM SWiiCH
TO AM. MEASURE
111.1 MHz AT

TRANS/RCVR WITH
SA.

IS
AM PRESENT?

{ MEAZURE SIGNAL
AT ATAZAA3
JY-E WHT e
OSCILLOSCOPE.

| S—

I

FM/AM GENERATOR
A1A24A3 18 BAD.
SE T PWR/QEF/
BATT SWITCH

OFF.

i

v

REPLACE ATAZ4A3,
SET PWR/QFF/BATT

swiTCH TO PWR.

Y

CHECK FM/AM
SWITCH WIRING.
REFMLACE ATA12IF

Figure 5-8. RF signal generator troubleshooting (sheet 3 of 19)

"NECESSAFY. SET
PWR/QFEF/BATT
TO PWH.

@
./

.

PROBLEM EXISTS
WITH AUDIO
MONITORING
FUNCTIONS.

SH4

I

FM/AM GENERATOR
A1A24A3 IS BAD.
SET PWR/OFF/
BATT SWITCH

TO OFF.

PROBLEM WITH
DUAL TONE GEN-
ERATOR A1A12.
SET PWR/QEF/BATT
SWITCH TO QEF.

'

REPLACE A1A24A3.
SET PWR/QFE/
BATT SWITCH

TO PWR.

CHECK EM/AM
SWITCH WIRING.
REPLACE A1A12 IF
NECESSARY. SET
PWR/QEF/BATT
SWITCH TO PwWR.




MEASURE SIGNAL
AT ATA13J1-1 WITH
OSCILLOSCOPE.

YES

250 kHz I.F.
MONITOR AUDIO
BOARD A1A13,
CRT DISPLAY
DEVIATION (KHz)/
WATTS METER,
OR SPEAKER

IS BAD.

SET PWR/QFF/BATT
SWITCH OFE.
CHECK WIRING OF
CRT SPEAKER, DE-
VIATION (KHz)/
WATTS METER.

i

REPLACE A1A13.
SET PWR/OFF/BATT
SWITCH TO PWR.

MEASURE SIGNAL
AT A1A20J6
WITH SA.

1S
120 MHz AT
—-40dBm TO
~-62 dBm?

NO

120 MHz RECEIVER
AVTA24A2 1S BAD.

SWITCH TO OFF.

‘'SET PWR/QFF/BATT

l

REPLACE A1A24A2.
SET PWR/QFF/BATY
SWITCH TO PWR.

MEASURE SIGNAL
AT ATAZ1A34
WITH SA

1S
120 MH.
-40dBn TO
60 d8n?
N 7

ZND MIXER '
ATA20 IS BAD.

SETPWR/QFF; |

BATT SWITCR j

NO

OFF.

'

REPLACE A1420.
S&t PWR/QFF !/
BA [T SWITCH
TOPWR.

T™M 11-6625-3016-14

1

FM/AM GENESATOR
IS BAD. SET PWH
QFF/BATT SWITCH

QFF.

i l

REPLACE A1A24A3 l

SET PWR/QFE/ A TT
SWiTCH TG PWR.

|

Figure 5-8. RF signal generator troubleshouting (sheet 4 of 19)
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D

NN

N
// 1SI17T

-

MEASURE 111.1

12 4B TO\\ YES

/ 18 dB < N, T
S ATATA19447

‘“fe

l 187 MIXER ATATE
[

S BAD. SET PWR/
OFF/BATT SWITCH
F.

-3
!
i
i

‘ REPLACE A1A1G.
SET PWE/QFT/BATT:

SWITOH 12 eV )

10 SH A

Figure 5-8. RF signal generator troubleshooting (sheet 5 of 19)
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MHz SIGNAL AT
A1TA19J6 WITH
SA.

|

/ 1517 YES

¢~ t20dBm TO

\\+30 i8m?
~ //
NO

| MEASURE VOLTAGE

}AT ATA28F L1 WITH
VOLTAETER.

|
o

L7 AssT
"o N YES

i

-

NO

RELAY DRIVER
A1A25 1S BAD.
SET PWR/QEF/
BATT SWITCH

REPLACE ATA25.
SET PWR/OFF/BATT
SWITCH TO PWA.

)

|
!
7 412V G SH6
TO +12.3 ;
V ac?

MEASURE 111.1
MHz SIGNAL AT

ATA19J1 WITH
SA.

.

ISIT YES

+20 dBm TO

+30 dBm?

-
!
i

MEASURE VOLTAGE
AT ATA19F L1
'WITH VOLTMETER.

{ HIGH LEVEL

AMPLIFIER
ATA28 1S BAD.
SET PWR/OFF/
BATT SWITCH
TO OFF.

REPLACE A1A28.
SET PWR/OQFE/
BATT SWITCH

TO PWE.

S

SH 6
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™
%{f\

PR

ff’( PN R MONITOR
A

P

105 v DC TONL YES I’Ssgg"[')xfgﬁmf MEASURE VO fai s £1A171S BAD.

+11 vV DC? OFF/BATT SWITC AT ATATTFL2 <7 PWRIQFF/

' ITCH WITH VOLTMETER BATT SWITCH
TOOFE. Pall

l'""""‘

'SK
+105 V DC YES

2%;\:(502%;5;2 REPLACE A1A19. REPLACE ATAT .
SET PWR/QFF/ SET PWR/OFF/ 5S ] SET PWR/QEF/
BATT SWITCH TO +11V DC? BATT SWITCH
BATT SWITCH BATI . BATTS
OFF. TO PWR. / TO PWR
NO
REPLACE A1A25. RELAY DRIVER
SET PWF/QFF/ _ A1A25 1S BAD. 16
BATT SWITCH SH5 SET PWR/QFF/ €
TO PWR. EATT SWITCH

OFF.

I
.

HEFLACE ATADS.

[ 5 ) sus | SET PWR/QFF/
BATT SHITCH
O PWR.

Figure 5-8. RF signal generator troubleshooting (sheet 6 of 19)
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ISIT
—26 dBm TO
—34 dBm?

MEASURE SIGNAL
AT A1A18J1
WITH SA.

SH8

5-78

MEASURE SIGNAL
AT A1A2041
WITH SA.

120 MHz,
—16 dBm TO
—24 dBm?

NO

MEASURE SIGNAL
AT A1A20J5
WITH SA.

1079.9
MHz, +4 dBm
TO +10 dBm?

2ND MIXER A1A20
IS BAD. SET PWR/
OFF/BATT SWITCH

-

Y

REPI.ACE ATAZ20.
SET PWR/QFF/
BATT SWITUH
TO PWH

NO

MEASURE SIGNAL
AT A1A24A3J2
WITH SA.

ATTENUATOR
A1ATI IS BAD. SET
PWR/OFF/BATT
SWITCH OFF
CHECK WIRING.

[

FM/AM GENERATOR
A1A24A3 IS BAD.
SET PWR/QFF/

BATT SWITCH
QFF.

REPLACE A1A24A3.
SET PWR/QFF/BATT
swITCH TO PWR.

Y

PROBLEM IN-
DICATED IN 2ND
LOCAL OSCILLA-
TOR.

SH 10

Y

REPLACE A1A11.
SET FWR/QFF/BATT
SWITCH TO PWRH.

Figure 5-8. RF signal generator troubleshooting (sheet 7 of 19)



1111
MHz,
-17dBm TO
—-20 dBm?

MEASURE SIGNAL
AT ATA19J4 WITH
SA.

SHY

NOTE LEVEL

MEASURE SIGNAL
AT ATA17P2 WITH
SA.

1111

y

SEPARATE 20 dB
PAD A1ABAT1
FROM A1A4 AND
REAR PANEL.
LEAVE A1ABAT1
CONNECTED TO
AlA17.

MHz,
—-17dBm TO
—21 dBm?

MEASURE VOL-
TAGE AT AT1A17FL2
WITH VOLTMETER.

+11 V dc? YES

MEASURE 111.1
MHz SIGNAL AT
ATABAT1J2CR
WITH SA.

™M 11-6625-3016-14

—

TRANSMITTER
SENSOR A1A4 IS
BAD. SET PWR/
OFF/BATT SWITCH

OFF’

REPLACE A1A4.
SET PWR/QFF/
BATT SWITCH
TO PWR.

NO

RELAY DRIVER
A1A25 IS BAD. SET

PWR/QFF/BATT
SWITCH QEE.

REPLACE A1A25.
SET PWR/QFF/
BATT SWITCH
TO PWR.

POWER MONITOR
A1A17 IS BAD.
SET PWR/QEF/
BATT SWITCH TO

w'l

REPLACE A1A17.
SET PWR/QEE/
BATIT SWITCH TO
PWR.

Figure 5-8. RF signal generator troubleshooting (sheet 8 of 19)

20 dB PAD A1A8-
AT11S BAD. SET
PWR/QFF/BATT
WITCH OFF.

:

REPLACE A1A8
AT1.SET PWR/
OFF/BATT SWITCH
TO PWR.

w
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11999
MHz, -8 dBm
TO -13dBm?

MEASURE SIGNAL
AT ATA19J3 WITH
SA.

1311
MHz,+5 dBm
TO +13dBm?

1ST MIXER A1A10
IS BAD. SET PWR/
QF F/BATT SWITCH

QFF.

REPLACE A1A19.
SET PWR/QFF/
BATT SWITCH TO
R

o
=

Figure 5-8. RF signal generator troubleshooting (sheet 9 of 19)
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MEASURE SIGNAL
AT ATATGJ2 WITH
SA.

1199 .9
MHz,2dB TO
5d8 < AT A1l
A20J4?

YES

1200 MHz DIODE
SWITCH A1A16 1S
BAD. SET PWR/OF F/
BATT SWITCH OFF.

REPLACE A1A16.
SET PWR/QFF/
BATT SWITCH TO
WR.

0|

PROBLEM M- ﬁI

CATED IN 1S% !
LOCAL CECHLLA

on.

NOTE LEVEL

MEASURE SIGNAL
AT ATA1643 WITH
SA.

11999
MHz,22 dB
TO 27dB > AT
AITA16J27

1200 MH2 AMPLI-
FIER A1A6 IS BAD.
SET PWR/OFF/
BATT SWITCH
OFF.

L

REPLACE ATAG.
SET PWR/QFF/
BATT SWITCH TO
PWR.

26

1200 MHz DIODE
SWITCH A1A16 1S
BAD. SET PWR/
QFF/BATT SWITCH

QFF.

REPLACE A1A16
SET PWR/QFEF/
BATT SWITCH
TOBWR.




{(LOW FREQ)
< LOCK LAMP
ON?

NO

YES

| ¥

MEASURE SIGNAL
AT A1A20J5
WiTH SA.

I

FL +3 dBm
TO +10dBm AT
A1A20J5?

YES

2ND LOCAL OSCIL-
LATOR APPEARS
TO BE WORKING
PROPERLY AT
THIS FREQUENCY'.

™ 11-6625-3016-14

28

MEASURE SIGNAL

AT A1ABIT WITH @ SH 11
SA.

MEASURE SIGNAL

AT A145J2

WITH SA.

L

¥

PROBLEM INDICAT- PROBLEM IS IND!-
ED WITH 108 MHz CATED WITH 1080
BANDPASS FILTER. MHz AMPL. TURN
TURN POWER OFF. POWER OFF. RE-
REPLACE ATAS. PLACE A1A15.
TURN POWER ON. ' TURN POWER ON.

Figure 5-8. RF signal generator troubleshooting (sheet 10 of 19)
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MEASURE SIGNAL
AT A1A10J1 WITH
OSCILLOSCOPE.

PROGLEM INDICAT-
ED WITH 16U MHz
AMPL/108 MH~
MIXEF. TURN
POWER OFF. RE-
PLACE AiA1S5.
TUAN POWER ON

5-82

MEASURE SIGNAL
AT A1A10J1

WITH OSCILLO-
SCOPE.

MEASURE StGNAL
AT ATA10P2:2
WITH OSCILLD-
SCOPE.

AT ATA10-
P2-2?

SH 12

Figure 5-8.

31

MEASURE SIGNAL
AT ATA10P2-21
WITH VOLT-
METER.

0VdcTO

PROBLEM INDICAT-
ED WITH 7980 MHz
LooP P.C. BD.
TURN POWER OFF.
REPLACE A1A10.
TURN POWER ON.

.2 Vdc AT
A1A10P2-217

PROBLEM INDICAT-
ED WITH INDICA-
TOR LAMP. CHECK
BULB, WIRING. RE-
PAIR, REPLACE AS
NECESSARY.

1A2
SWITCH
INPUTS AT

YES

A1A10P2
PROPER?

PROBLEM INDICAT-
EDWITH FREQ SE-
LLECT SWITCH.
TURN POWER OFF.
REPLACE A1A27
[TURN POWER ON.

PROBLEM INDICAT-
ED WITH 7980 MHz
1.OOP P.C. BD.
TURN POWER OFF.
REPLACE A1A10.
TURN POWEF ON.

RF signal generator troubleshooting (sheet 11 of 19)



I |

MEASURE SIGNAL
AT A1A3A5J2
WITH SA.

MEASURE SIGNAL
AT ATA3A5J1 WITH
SA.

PROBLEM INDICAT-

ED WITH MASTER
OSCILLATOR.

TURN POWER OFF.
REPLACE A1A3U1T.
TURN POWER ON.

0dBm TO +10 dBm

10
MHz
~5dBm TO +5 dB
AT A1A3-
AbBJ1?

YES

RETURN TO 33,
THENTO i8,8H 7
WHEN PROBLEM
IS CORRECTED.

ED WITH CLCCK
DIVIDER. TURN
POWER OFF. RE-
PLACE A1A3A4.
TURN POWER ON.

PROBLEM INDICAT-

32

-

PROBLEM INDICAT-
ED WITH MASTER

OSCILLATOR OUT-
PUT DISTRIBUTION
AMPL. TURN POW-
ER OFF. REPLACE
ATA3A5. TURN
POWER ON.

Y

RETURN TO 33,
THEN TO 18,SH 7
WHEN PROBLEM
1S CORRECTED.

™ 11-6625-3016-14

Figure 5-8. RF signal generator troubleshooting (sheet 12 of 19)
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IS
LEFT
(HIGH FREQ)

MEASURE SIGNAL
AT A1A3A2H1
WITH SA.

1311 MHz
75 dBm TO +13 1B

35

MONITOR TEST
POINT OF HIGH
FREQ MULT/
MIXER WITH SA.
REFER TO TABLE

58.

AT ATA3-
A2l1?

1ST LOCAL OSCIL-
LATOR APPEARS
TO BE WORKING
PROPERLY AT THIS
FREQUENCY.

Figure 5-8. RF signal generator troubleshooting (sheet 13 of 19)
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PROBLEM INDICAT-
ED WITH 1200-2200
MHz OSCILLATOR.
TURN POWER OFF.
REPLACE A1A3A2.
TURN POWER ON.

34

36

EXERCISE EREQ
MHz SWITCHES ON
FRONT PANEL AND
OBSERVE SPEC-
TFUM ANALYZER
DISPLAY.

1S
SA
DISPLAY OF T.P,
PROPER?

MEASURE VOLT-
AGE AT A1A9FL30
WITH VOLT-
METER.

NO

SH 14

PRUBLEM INDICAT-
ED WITH INDICA-
TOR LAMP. CHECK
BULB, WIRING.
REPLACE AS

NECESSARY.

- ——

PROBLEM IS INDI-
CATED WITH HIGH
FREQ. PHASE LOCK
P.C. BD. TURN
POWER OFF. RE-
PLACE A1AD.

URN POWER ON




Fc FREQ
AND AMPLITUD
PROPER AT

SH 16

I |

MEASURE SIGNAL
AT ATA26J1 WITH
SA.

100 MHz
+2 dBm TO +10dB
AT AT1A26J17

REMOVE SCREWS
SECURING LOWER
FLOOR ASSY.
SWING LOWER
FLOOR OUT TO
ALLOW ACCESS TO
TEST POINTS.

-

MEASURE SIGNAL
AT ATA24A1J2
WITH SA.

100 MHz
+4dBm TO +8 dB
AT A1A24-
A142?

PROBLEM INDICAT-
ED WITH 100 MHz
FILTER. TURN
POWER OFF. RE-
PLACE A1A21.
TURN POWER ON.

YES

MEASURE VOLT-
AGE AT APPRO-
PRIATE PIN OF
ATA26P4. REFER
TO TABLESS8.

11V dd
SWITCHING
VOLTAGE AT AP-
ROPRIATE Pl
OF P4?

YES

PROBLEM INDICAT-
ED WITH HIGH
FREQ. MULT/
MIXER. TURN
PCWER OFF. RE-
PLACE A1AZ6.
TURN POWER ON.

MEASURE SIGNAL
AT ATA24ATH
WITH SA.

10 MHz

AT A1A24-
AtJ1?

SH 15

NG

YES

T™M 11-6625-3016-14

St4 156

D

N B

PROBLEM INDICAT-
ED WITH 100 MHz
MULT/108 MIXER.
TURN POWER OFF
REPLACE A1A24A1.
TURN POWER ON.

Figure 5-8. RF signal generator troubleshooting (sheet 14 of 19)
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km

r
\
, FEFi T
, TARL: 58
1

RF

IPHUBLEM INDICA
EDWIiTH V.C.C
TUNER BD. TURN
POWER OFF. RE
PLACE ATATL,
TURN POWER Oiv.

A |

lPRZ}P:.Li:M INDICAT-

ELWITH FREQ.

o St.eCT SWITCH.
FTURN POWER OFF
REPLACE ATA27

lrURN POWER ON.

|

A

J

41

5-86

Figure 5-8.

42

MEASURE CIGNAL
AT ATA3ALN
WITH SA.

AbJ1?

FROBLEM INDICAT-
EDWITH MASTER
OSCILLATOR OUT-
PUT DISTRIBU-
TiON AMPLIFIER.
TURN POWER OFFF.
REFLACE ATA3ASL.
THURN POWER ON.

-

PROBLEM INDICAT-
ED WITH MASTER
OSCILLATOR.
TURN POWER OrF,
REPLACE ATA3LIN
TURN POWER ON.

10 MK~
5 dBm TO +5 dBAnNO ]
AT ATA3-

42

RF signal generator troubleshooting (sheet 15 of 19)
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Ve
43
LT
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% E ? 1 LT EXTer- ‘k
L ISC0NNECT P MTASUHE SIGNAL ; Vveo! Ol
L aiazazi FROM | PAT ATAZAZIN 5 ! PERTOLI R
| ATA3AZPT. | WITH 54 ! 1 §00 b !
. i i [ i |
v- ! e e ] i |
i ! i
|
i L '
g e e _-? 1 - Ny ) |
bensstitureex : G | =
V EXTERNAL D i - i dHEm IO Yt
{ ; - Lt
P W) O ATAs e 13 a(l):i(.)n > ,
N N o | i 4 ry \H’\_ ket [ . Sl d t
ho Y IRV} "L’r' 2’ M !
fad el AN AT ATALT f
oToE |
ro) !
N AN |
in ASL SIGNAL ‘l g //iu‘,( O t:;\\ﬂ\ 1
| MEASLEL 516G - "M OS B e, e o
[ AT ATALARIS : ‘ ol i S i
\;:IITH <A I 1 TURNPOWIIR UFF. ﬂ\- ‘l«)'"-JBm JQ'_ >' 4
‘ | i RESLACE AABAL. e ‘—A’}*ng AT~
I TR . .o e LN <7 -
L ] RN POWE I G \‘;11 S
. * NO
/+5 ¢Bm TO ST ASURE SIGNA!
+13 dBrn>> B 45 AT ATA?ALN

1200-2200 MH:
ANGE AT ATAZ
A2J3?

WiTH SA.

-
‘Imom_.: bt IR A e
IED WHTH 1200 2200
IME OSCILLATOR

TURN POWE L O F.
REPLACE ATA3A2.
TURN POWER ON

PROBLEM INDICAT-
ED WITH HET. AMP.
YES 2 PRESCALER.
TURN POWER OFF.
CEOEPLACE ATASAT
DY R ET DR
' . - .

) \! i P e

F'vco-Fe
—45 dB8m TO 55
dBm AT A1A3A1-

7/
’VL.
-
~

"

PN
P SINDHC AT
EL VAT HGOH
it st T/NEX
£F ENTOWE T

OF F REPLACE
ATAZE. | URN
POWE R O

©

Figure 5-8. RF signal generator troubleshooting (sheet 16 of 19)
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v

MONITOR A1AS.3
WITH VOLTMETER.

CHANGE FREQ MHz MEAS, (IF SIGNAL
SWITCHESTO AT ATAGI2 W TH
J)
\

100000 0. USE EXT
D.C. TOVARY
F've(O ABOVE AND

BELOW 1300 MHz.

l___._._..T N

/\

0 M

 df e
TATARDY -
L
P

Teo
Y

/,;dkm TR
N .

MEASURLE SILNAL
AT ATA3ALII
WITH SA.

\\
10 A7 N
-5 didm

AT ATAZASIA .
¢NO

PROBLEN INDICAT
ED WITH MASTER
OSCILLATOR QUT-
PUT DISTRIBUTION
CAMPL TURN POW-

JER T pErans

NG

S, TES

IS

FO 45 dBmy -~

‘/\1Ah\\

ED WITH HICH
FREQ. PHASE LOUK

~

Y

PROBLEM INDICAT-
ED WITH FREO.
SELECT SWITCH
TURN POWER OFF
REPLACE ATAZ7.
TURNMN POWER ON.

48

ok

L OROBILEM INDICAT-
EOWITH 2N
MIXER. TURN
POWER OF F RE-

1
|
}Pl ATE A1A™) J

URMN F‘Ov;l’ 1 ON.

VNPUTS TO Y ES
ViIAG FREQ. PHAS '
l’ROPEFl?/

BD. TURN POWER

OFF. REPLACE

ATAG. TURN POW.
QN

48

Figure 5-8. RF signal generator troubleshooting (sheet 17 of 19)
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c‘vﬂ'ﬂg‘%’élﬂg”“ VOLTAGE AT PROBLEM INDICAT-
SCOPE. USE EX. A1A11J4 SHOULD EDWITH V.C.O.
= INCREASE TO 65 TUNER BD. TURN
VARY Frume Ve TO 75V de POWER OFF. RE-
ABOVE AND BE AS F'yco INCREAS- PLACE ATA1T
: TURN POWER ON.
LQWKSOQMHZ ESTO1300 MHz.
DOES (T? NO
YES
VOLTAGE AT CHANGE FREQ.
AT1A11J4 SHOULD MHz SWITCH TO
DECREASE TO 25 200 000 0. USE
VdeTO 35 V de EXTERNAL D.C. TO
AS F'yco DECREAS- VARY F'yco ABOVE
£S TO 1300 MHz. AND BELOW 1400
MHz

VOLTAGE AT
A1A11J4 SHOULD
YES INCREASE TO 3 SH 19
Vdc TO 4V dc AS
F'vco INCREASES
TO 1400 MHz.

PROBLEM INDICAT-
ED V.C.O. TUNER
8D. TURN POWER YES
OFF. REPLACE
ATA11. TURN
POWER ON.

NO

PROBLEM INDICAT-
EDWITH V.C.O.
TUNER BD. TURN
POWER OFF. RE-
PLACE ATA11.
TURN POWER ON.

Figure 5-8. RF signal generator troubleshooting (sheet 18 of 19)
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AT SHon r PROBLEM INDICAT-
A1A11J4 SHOULD | O WITHAGE
DECREASE TO MONITOR A1A1143 BYPASS A.G.C. CON- ASSY. TURN POW-
1VdecTO2Vdc WITH OSCILLO- | NECT A1A3A3P1 ER OFF. REPLACE
AS F'yco DE- SCOPE. TO ATA3A2J1. :
. A1A3A3. TURN
CREASES TO 1400 POWER ON
MHz ’
is o RETUR
YES VOLTAGE YES FAULT NO THE %TO 52,
AT A1A1143 CONDITION N TO 24.SH 9
PROPER> PRESENT? WHEN PROBLEM
» IS CORRECTED.
NO
PROBLEM INDICAT- PROBLEM INDICAT-
EDWITH V.C.O. ED WITH V.C.O. PERFORM V.C.O.
TUNER 8D. TURN TUNER BD. TURN TUNER ALIGN-
POWER OFF. RE- POWER OFF. RE- MENT. REFER TO
PLACE A1A11. PLACE A1A11. ALIGNMENT PRO-
TURN POWER ON. TURN POWER ON. CEDURES.

P

RETURN A.G.C.
TO CIRCUIT. CON-

V.C.0.

TUNER
ALIGNMENT YES NECT A1A3A3P1
TO A1A3A3J1 AND
JCOCESSFY ATA3A2P1 TO

A1A3A2J1. CHECK
1ST L.O. THROUGH-
OUT RANGE. RE-
TURN TO 24,SH 9
WHEN COMPLETE.

PROBLEM INDICAT-
ED WITH 1200-2200
MHz OSCILLATOR.
TURN POWER OFF.
REPLACE A1A3A2.
TURN POWER ON.

RETURN TO 53,
THEN TO 24,SH 9
WHEN PROBLEM
IS CORRECTED.

Figure 5-8. RF signal generator troubleshooting (sheet 19 of 19)
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START

BATT SWITCH
TO OFF.

SET PWR/OEF/
!

'

UNPLUG LINE
CORD FROM
AC OUTLET.

l

REFER TO
DISASSEMBLY/
ASSEMBLY IN-
STRUCTIONS TO
REMOVE CASE
FROM UNIT.

'

CAREFULLY RE-
MOVE CASE FROM

UNIT.

PLUG LINE CORD
INTO AC OUTLET.

Figure

—

MOD CONTROL

l

CHECK +11 V dc
AT A1A12J1 PIN
13 ON DUAL TONE
GEN ASSY.SEE
FIG. 5-26

NO
+11.05 V dc?

CHECK 45 V dc AT
ATA12J1 PIN 14 ON
DUAL TONE GEN-

ERATOR.

+5.26 V dc?

CHECK —12V dc
AT ATA12J1 PIN
12.

I

5-9. Dual tone generator - troubleshooting (sheet 1 of 3)

T™ 11-6625-3016-14

5-91



T™M 11-6625-3016-14

POWER SUPPLIES
APPEAR TO BE
WORKING PROP-
ERLY.

TURN ) KHz
INT MOD CONTROL
FULLY cow TO OFF.

TURN INT MOD
CONTROL FULLY
cw.

SET MODULATION

FREQ SWITCHES
TO 1000.0 Hz.

MEASURE OUTPUIT
LEVEL WITH
OSCILLOSCOPE AT
INT MOD OUT
JACTK.

5-92

Figure

CONNECT A FHEQ
UENCY COUNTER
TOINT MOD QUT
JACK.

FREQUENCY COUNT-

ER MUST READ FRQOM

999.9 Hz TO 1000.1 Hz.

~

DOESIT?

VARIABLE FREQ
TONE GENERATOR
APPEARS TO WORK
NORMALLY.

" "'““‘""\

TURN INT 1OD.
CONTROL FULLY
cow TO OFF.

h

r

N

5-9. Dual tone generator - troubleshooting (sheet 2 of 3)

Y

|
| DUAL TONE GEN-
t ERATOR IS BAD.

L

CAREFULLY PUT
CASE ON UNIT.

ot PWR/OFF/BATT
SWITCH TO OFF.

REFER TO FIGURE
5-2, AN/GRM-114
TEST PROCEDURE.

REFER TOQ DISASS-
EMBLY/ASSEMBLY
INSTRUCTIONS TO
REMOVE DUAL
TONE GENERATOR.

.=

PISTALL A GOOD
DUAL TONE GEN-
ERATOR, ATAT2
ASSEMELY.

SET PWHOFF/BATT

SW!TCH TCPWR.

)




MEASURE OUT -
PUT LEVEL WITH
OSCii.LOSCOPE
AT INT MOD
gUT JACK.

CONNECT A FREQ
UENCY COUNTER TO)
INT MOD QUT fACK.

FREQUENCY COUN-
TER MUST READ
FROM 980 TO 1020

I

—

DUAL TONE
GENERATOR IS
BAD

1

SET PWR/QFF/BATT |
SWITCH TO OFE.

|
T

RETER TO DISASS |

|
l
i
|
i

EMBLY JASSEMBLY t
INSTRUCTIONS TO
REM{IVE DUAL

TOME CENERATOR

L N

INSTALL A GO
DUAL TONE GEN-:
ERATOR, ATA12
ASSEMELY

N

T™M 11-6625-3016-14

P

DUAL TONE

- > .
< DuESIT? NG
i
mmm—

FRATOR APPEARS
TO WOHK NORM-
l ALLY

t 1 KHz TONE GEN-
!
1

i
h
|
§

DUAL FONE SEN
| ERATOR ASSCMB
Ly Appreaps T |
WOR K NORMALLY.‘\

r

CLT PWRICEF

/
SWITCH TO OF

BATT
F

i

UNPLUG LINE
CORD FROM AC
OUTLET.

REFER TO DIs-
ASSEMBLY/AS:
SEMBLY IN-
STRUCTIONS TO
INSTALL CASE.

SH 2

GENERATOR
IS BAD.

SET PWR/OFF/BATT
SWITCH TO OFF

L

REFER TO DISASS:
EMBLY/ASSEMBLY
INSTRUCTIONS TO
REMQOVE DUAL

TONE GENERATOR.

I RN |

INSTALIL A GOOD
DUAL TONE GENER-
ATOR, ATA12
ASSEMEBLY.

!

SET PWR/OFF/BATT
SWITCH TO PWR.

SH 2

Figure 5-9. Dual tone generator - troubleshooting (sheet 3 of 3)
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|
VINFLUG LINE ‘
CORD EROM AC
GlTiLEd

-

REFER TO DIS-
ASSEMRL Y N
STRUCTIONS TO
RLEMOVE CASE
FROM UNIT.

CARFFU .Y Rt
MOVE CASE

RAISE UPPER
FLOOR ASSEMBLY.

REMOVE A1A14
REGULATOR
POWER SUPPLY
BOARD FROM
MOTHER BOARD
CONNECTOR.

L

5-94

!
e e e

CONNLO T

PLUG AYTAT4 ‘
BOARD 110 £,
TENDE! B0 iR '

FLUG LINE C° KD
INTO A G ET
SET PRI/}
BATT TO BWR 1

ADJUST ATAT4R32
ON REGULATOR
POWER SUPPLY
BOARD TO ZERO
THE DEV/PWR

METER.

CONNECT A5
TO 10 W TRANS-
MITTER TO THE
INPUT OF THE
EXT THRULINE
RF WATTMETER

[

!

{

/"’“"‘"-_‘—\\

{ START \

N—

_ N e S E— T

! i MAKE SUSE 10,18

SET PWR/OFF/ PLUG EXTENDER 150 W ATTENUA
BATT SWITCH TO BOARD ':NTO TOR IS DISCON
i F MO THER 0DAND MECTED FROMIN-

T ITHRUCINE

‘ WNATIMTTER

—

I
i
!
4

CONMECT OUTPLT
b TR Mg
VATINCTER TO

DAY O
ANSCRY 119

i

i

i

{

[ -

KeY THE TRANS
MITTER DO O
APELY NMODULA

(IO

{

!

!

READ FORWARD
FOWER SHOWN
ON THRULINE
WATTMETER.

READ POWER ON
DEV/PWR METER
BOTTOM SCALE.

DEV/PWR METER
SHOULD READ
SAME AS THRU-
LINE WATT-
METER.

SH 2

Figure 5-10. RF wattmeter troubleshooting (sheet 1 of 4)



ARE
READINGS
EQUAL?

L

ADJUST A1A14R36
TO MAKE AN/GRM
114 READING
EQUAL TO THRU-
LINE WATTMETER
READING.

1

UNKEY TRANS:
MITTER.

l

DISCONNECT
TRANSMITTER
FROM INPUT OF
THRULINE WATT-
METER.

CONNECT A 50

TO 60 W TRANS-
MITTER TO THE
INPUT OF THRU-
LINE WATTMETER.

KEY THE TRANS-
MITTER. DO NOT
APPLY MODULA-
TION.

|

AEAD FORWARD
POWER SHOWN

ON THRULINE
WATTMETER.

'

READ POWER ON
DEV/PWR METER
BGTTOM SCALE.

l

DEV/PWR METER
SHOULD READ
SAME AS THRU-
LINE WATTMETER.

AnE\

KREADINGS
EQUAL?

T™M 11-6625-3016-14

_

ADJUST A1A1413148
i TC MAKE AN/GRM
11 FEAMNG
EQUAL TO THRIL-
LINE WATTMETER
READIN'G.

]

LUNKEY TRANS-
MITTER.

BOTH
READINGS
NORMAL?

Y

CHECK POWER

AF WATTMFTER
FUNCTIONS WORK
NORMALLY.

'

DISCONNECT
THRULINE WATT-
METER FROM
AN/GRM-114.

|

SET PWR/QEF/
BATT SWITCH TO
OFF. UNPLUG
LINE CORD FROM
AC OUTLET.

SH3

SUPPLY VLT
AGES ON ATAY4
BOARD

'

CHECK ¥OR —12
VvV dec AT PIN 15
OF A1A14 BOARD.

——

SH 3

Figure 5-10. RF wattmeter troubleshooting (sheet 2 of 4)
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UNPLUG ATA14
BOARD FROM
EXTENDER
BOARD.

UNPLUG EXTEN-
DER BOARD
FROM MOTHER
BOARD CON-
NECTOR.

—135 V dc?

[

CONFIRM -39V dc
ATPIN7 A1A14
BOARD.

CHECK FOR --35
V dc AT PINS 9
AND 11 of ATA14
BOARD.

PLUG AT1A14
BOARD INTO
MOTHER BOARD
CONNECTOR.

LOWER THE UP-
PER FLOOR
ASSEMBLY AND
SECURE IT.

¢

CHECK FOR +11
Vdc ATPINS
OF A1A14 BOARD.

A1A14 BOARD
IS BAD.
REPLACE.

REFER TO DiS-
ASSEMBLY/
ASSEMBLY IN-
STRUCTIONS TO
PUT CASE ON

UNIT.

CAREFULLY PUT
CASE ON UNIT.

+11.06 V dc?

Figure 5-10. RF wattmeter

I |

CONFIRM +12 V dc
AT PIN E OF
A1A14 BOARD.

. @ B
NO

v

AT1A14 BOARD
1S BAD.
REPLACE.

SH 1

SH 1

¥

A1A14 BOARD
IS BAD.
REPLACE.

SH1

troubleshooting (sheet 3 of 4)




POWER SUPPLY

APPEARS TO BE
WORKING
NORMALLY.

P

REFERTO
MOTHER BOARD
AND FRONT PAN-
EL CKT
SCHEMATICS.

¥

SET PWR/QFF/
BATT SWITCH TO
QFF.

USE OHMMETER
TO ISOLATE PRO-
BLEM. REPAIR OR
REPLACE AS
NECESSARY.

'

CHECK CONTIN-
UITY FROM PIN P
OF EXTENDER
BOARD TO DEY/
PWR METER,

REMOVE A1A14
BOARD FROM
EXTENDER
BOARD.

s

DEV/PWR
METER SWITCH
SET TO
X1?

YES

CONTINUITY?

~.

PLUG A1A14
BOARD INTO EX-
TENDER BOARD.-

PLUG A GOOD
A1A14 BOARD
INTO EXTENDER
BOARD.

REFER TO

MOTHER BOARD
AND FRONT PAN-
EL SCHEMATICS.

!

CHECK CONTIN-
UITY FROM PIN 14
OF EXTENDER
BOARD TO DEy/
PWR METER.

-

-

SH 1

Figure 5-10. RF wattmeter troubleshooting (sheet 4 of 4)
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START

PRESET CON- PLUG POWER CHECK QUTPUT

TROLS PER CORD INTO AN LEVEL OF 10 MHz A1A3U1 TCXO

TABLE 5-3. ACTIVE AC TCXO AT IS BAD.

OUTLET. A1A3A5J1.

SET PWR/QFF/ SET PWR/QFE/ MEASURE LEVEL SET PWR/QFF/

BATT SWITCH BATT SWITCH USING SPECTRUM BATT SWITCH

TO OFF. TO PWR. ANALYZER. TO OFF.
CHECK +11 V dc DISCONNECT COAX

ORI E AT TCXO CONNEC- CONNECTOR

AC OUTLET. TOR A1A3UI1P3 A1A3U1P2 FROM

PIN 1.

ATA3U1J2. UNPLUG
ATA3U1P3.

'

l

REFER TO DIS-
ASSEMBLY/ASSEM-
BLY INSTRUCTIONS
TO REMOVE CASE.

REMOVE TCXO

CHECK +5 V dc
YES AT ATA3A5FL1 ON FROM UPPER

OUTPUT DISTRIBU-
TION AMPLIFIER.

FLOOR ASSEMBLY.

?
+11.05 V dc? INSTALL NEW

| -

CONNECT COAX
AT ATA3U1J2
AND CONNECT

RAISE THE A1A3
UPPER FLOOR

ASSEMBLY . #5.25V de? A1A3U1P3 TO
A1A3U1J3.
CHECK OUTPUT
caneruLLy cecx A scrrumore
. DISTRIBUTION BATT SWITCH
SIGNS OF DAMAGE. AMPLIFIER TOPWR.

I

SH2

Figure 5-11. TCXO and output distribution amplifier troubleshooting (sheet 1 of 4)
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CONNECT
A1A3A5P1 TO
ATA3ABJ1.

!

DISCONNECT
A1A3A5P2 FROM
A1A3ABJ2.

CONNECT A 47052
RESISTOR FROM
A1A3A5J2 TO
GROUND.

'

SE T PWR/Q F/

USE SCOPE WiTH
10X FROBE TO
MEASURE 10 MHz
LEVEL AT A1A3A5J2

SET PWR/QFF/
BATT SWITCH
TO OFF.

REMOVE 47082
RESISTOR FROM
A1A3A5J2. CON-
NECT A1A3ASP2
TO A1A3ABRJ2.

!

DISCONNECT
A1A3A5P3 FROM
A1A3A5J3.

CONNECT A 470§)
RES!STOR FROM
ATA3ABJ3 TC
GROUND.

—
CATAZAR TCXO GUT-
[ UV DISTEIBUTION
AMPLIFICR 1S

BAD.

SET PWR/OQFF/
BATT SWITCH TO
QFE.

SHORT A1AJALBFLI
TO GROUND CARE-
FULLY UNSOLDRER
WIRE FROM
ATA3ASFLY.

|

REMQVE 470§2
RESISTOR AND
DISCONNECT

COAX CABLES.

'

REMOVE TCXO QUT-
PUT DISTRIBUTION
AMPYIFIER FROM
UPPER FLOOR
ASSEMBLY.

|
|

!

SET PWR/QEF/
BATT SWITCH
O PWR.

-~

I

SH3

o

INSTALL NEW |
TEXO OUTPUT {
DISTSIBUTION
APLIFIER ON
LPPER FLOOR

L ALSY.

I

TN 11-6625-3016-14

I |

'

| CAREFULLY SOL-
DEF WIRE TO
ATA3ASFLI.

7
[conaber oax |

CAgl.le 7O ek

LEAVE AVAJZaHPZ |
| DISCONNECTED. |
T ]
| )

-

7N\
-

Figure 5-11. TCXO and output distribution amplifier troubleshooting (sheet 2 of 4)
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? A ’ v ¥

USE SCOPE WITH & ~ AL REMOVE TCXO OUT-
10X PROBE TO é&f&;ﬁ%’éﬁﬁ%; PUT DISTRIBUTION A1A3A5 OUTPUT
MEASURE 10 MHz AMPLIF IER IS AMPLIFIER FROM DISTRIBUTION
LEVEL AT BAD UPPER FLOOR AMPLIFIER IS
ATA3ABI3. - ASSEMBLY. BAD.
/L INSTALL NEW TCXO
< - AB\;JT SET PWR/QFF/ OUTPUT DISTRIBU-
Y opp? BATT SWITCH TION AMPLIFIER ETT%W’,Q—FC—Z/
TO OFF. ON UPPER FLOOR TO OFF.
ASSY.
SHORT A1A3ASFL1 SHORT A3A3ABFL1
SET PWR/QFF/ TO GROUND. CARE- CAREFULLY SOL- TO GROUND. CARE-
BATT SWITCH FULLY UNSOLDER DER WIRE TO FULLY UNSOLDER
T0 OFF WIRE FROM ATA2ASFLY. WIRE FROM
A1A3ABFLI. A1A3ASFLY.
SEM,QVE 47052 REMOVE 47052 CONNECT COAX REMOVE 4702
SISTOR FROM RESISTOR AND CABLES TO JACKS: RESISTOR AND
Al_(A3A5J3. CON'- ] DISCONNECT LEAVE A1A3A5P3 DISCONNECT COAX
NECT A1A3ASP3 TO COAX CABLES. DISCONNECTED. CABLES.
ATA3ABJ3.
ey REMOVE TCXO OUT-
DISCONNECT
‘ 3 £ T PWR/OFE/ PUT DISTRIBUTION
A ATASEd rROM — ;&I—";a.%i [ 4 )sH2 IAMPLIFIER. INSTALL
TOPWR. \\, NEW TCXO OQUTPUT
— DISTRIBUTION
AMPLIFIER.

~
a l

UEE SCOPE WiTH CAREFULLY SOLDEH

CONNECT A 476§} 10X PROBE TG \(':VCI_)F;‘E\‘;:T/U AJASFL1
RESISTOR FROM MEASURE 10 M4z e ABLES. COAX
A1AZABHA TO LEVEL AT ¢B _SbLEAVE
GROUND. A1A3A5J4. IA1A3A5P4

DISCONNECTED.

—— | L]

Figure 5-11. TCXO and output distribution amplifier troubleshooting (sheet 3 of 4)
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SET PWR/QFF/
BATT SWITCH
TO QEF.

REMOVE 47082
RESISTOR FROM
A1A3A5J4. CONNECT]
A1A3A5P4 TO
A1A3A5J4.

'

DISCONNECT
A1A3A5P5 FROM
A1A3AS5J5.

CONNECT A 4705
RESISTOR FROM
A1A3A5J5 TO
GROUND.

USE SCOPE WITH
X10 PROBE TO
MEASURE 10 MHz
LEVEL AT
A1A3A5J5.

[

SET PWR/QFF/
BATT SWITCH
TO OFF.

A1A3A5 TCXO
OUTPUT DISTRIBU-
TION AMPLIFIER
IS BAD.

&

REMOVE 4702
RESISTOR FROM
A1A3A5J5. CON- 4
NECT A1A3A6P5
TO A1A3ABJS.

SHORT A1A3ASGFL1
TO GROUND. CARE-
FULLY UNSOLDER
WIRE FROM
ATA3ASFLY.

TCX0O AND TCXO
QUTPUT DISTRIBU-
TION AMPLIFIER
ARE WORKING
NORMALLY.

l

REMOVE 4702
RESISTOR AND
DISCONNECT

COAX CABLES.

L

l

REMOVE TCXO
OUTPUT DISTRIBU-
TION AMPLIFIER
FROM UPPER
FLOOR ASSEMBLY.

'

INSTALL NEW TCXO
OUTPUT DISTRIBU-
TION AMPLIFIER
ON UPPER FLOOR
ASSEMBLY.

I

™ 11-6625-3016-14

—

CAREFULLY
SOLDER WIRE TO
ATA3ASFLY.

CONNECT COAX
CABLES; LEAVE
A1A3A5P5 DIS-
CONNECTED.

Figure 5-11. TCXO and output distribution amplifier troubleshooting (sheet 4 of 4)
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( START

CONNFCT X1/X10
PROBE TO MM-1 00
INPUT GACK. SET
PROBE TO X1.

'

SET MM-100
FUNCT ION SWITCH
70 OHM§

SET MM-100

RANGE SWITCH
TO QHMS X1.

CLIP (--) LEAD
ALLIGATOR CLIP
TO PROBE TIP.

REFERTO DIS-
ASSEMBLY/RE-
ASSEMBLY IN-
STRUCTIONS TO
OPEN MM-100. AD-
JUST A2A1A1R96
ON MM-100 CKT BD.
FOR ©READING.

5-102

METER
READS ;

UNPLUG
INTCRCONNE
CABLE FROM
AN/GRM-114 EXT
ACC JACK.

USE A VOLT-
METER TO VERIFY
+12 V dc FROMPIN
1H{+) TOPINO (- ) OF
EXT ACC JACK.

+125 Vdc?

DISCHARGE 150 uF
CAPACITOR
A2A1A1C47 ON
MM-100 CIRCUIT
BOARD.

SH2

NO

P

UNCLIP {(—} LEAD
ALLIGATOR CLitP
FROM PROBE TIP.

PUT IN A GOOD
1/32 A FUSE.

YES

REMOVE PROBE
FROM MM-100
INPUT JACK..

'

USE A PIECE OF
WIRE TO SHORT
CENTER CONTACT
AND BODY OF
INPUT JACK TO-
GETHER.

MM-100 PROBE
IS BAD. REPAIR
OR REPLACE AS
NECESSARY.

Figure 5-12. MM-100 multimeter troubleshooting (sheet 1 of 10)
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I
Y [ ¥

| poE AN OHM. RLPAIR BAD
. ) ; METER TO VE ?
) UNCLIP () LEAD | REMOVE PROBE R TO VERIFY AZA1IATA] INTER.
| ALLIGATOR CLIP FROM 300 k{2 ?23'3'%'3?}@ CONNECT CABLE
FRCM PROBE TIP. RESISTANCE. ’
| TANC PLUG PIN 1 TO ASSY.
L ] i+) END OF C47. L ]
REFER TO DISASS-
SET MM-100 ,
A EMBLY/ASSEMBLY 0f2 N
BARGL ST INSTRUCTIONS TO M Po)sHia
QHMS X 10K OPEN MM.100.
YES
? CONNECT PROBE B VERIFY CONTIN-
L ACROSS A 300 262 CONNECT PROBE UITY BETWEEN
| e At ACROSS 300 k2 EXT ACC PLUG
i R;AD}'\{*T”-R : RESISTANCE. PIN 9 AND (--} END
Ei ETER. OF A2A1A1C47.

|

ADJUST
NO A2A1AIR119 ON NO
MM-10Q CKT BOARD
FOR A READING
OF 300 k§2.
YES

285
TO
315 k§2

REMOVE PROBE NO
FROM 300 k§2
RESISTANCE,
YES
SH3
CONNECT PROBE
gsv"rT%gNTGOE ACROSS A 30 k2
ITCH T 1% RESISTANCE.
QHMS X 1k READ METER.

Figure 5-12. MM-100 multimeter troubleshooting (sheet 2 of 10)
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."‘A"\
;
.
' o
L -
3 r X
N ! ATAT COMPOSTE
I assy is 8an,
N PAVFER YO DISASS.
S > LEMEBLY/LABSEMBLY
oo INSTTIUCTIONS Ty
o } SEMOVE
e S b
i { !
W L
; !
. v OBE REMOVE BAD
O AT1A2 ASSY AND
R i INSTALL A GOOD
A AN 1 | ONE
T N | )
i
9
i N ; I
| ; i
; ‘ | COUNECT PROBE
: B ST ' AOCROGH S0 k) SHI
! ) ! i TUSISTANCE
1 ;, 1
g - IR o
)
o 2oL - .
1 : PanosusT
' [ PRATATRIE
S SRSSRICI N P TAR 15 D
| TG 10VOLT BOARD FOR A
| READING OF 30 k{2
L _I___J
{_C(j'\lNE T A DIG NOTE:
;I,A.l. },;‘()!TP‘WF‘:FF% 30 k&ZWAND
TO THE CUTRL 300 k{2 CALIBRA-

OF AvariiagLE

TION ADJUST-
DC POW! 1 SUPPL Y S

MENTS INTERACT.

| SO

—} RECHECK 300 k{2
aDMI)ST COWER CALIBRATION.
CUPPILY TOEX REMOVE PROBE
ACTLY 55V de. FROM 30 k{2

RESISTANCE.
I//
| e SHa SH?2
N

Figure 5-12. MM-100 multimeter troubleshooting (sheet 3 of 10)
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REMOVE VOLT-
METER PROBE
FROM OUTPUT

OF POWER SUPPLY.

DISCONNECT
MM-100 PROBE
FROM POWER
SUPPLY.

l

OBSERVING POL-
ARITY, CONNECT
MM-100 PROBE
TO OUTPUT

OF POWER SUPPLY.

REFER TO DISASS-
EMBLY/ASSEM

BLY INSTRUCTIONS
TO OPEN MM-100.

!

READ MM-100
METER.

RECONNECT
MM-100 PROBE TO
POWER SUPPLY

ADJUST A2A1ATRB3
FOR A READING
OF EXACTLY

+5 V dc.

SET MM-100
RANGE SWITCH
TO 30 VOLTS.

'

REMOVE MM-100
PROBE FROM
POWER SUPPLY.

SH5

+5 V dc

YES

SH3

Figure 5-12. MM-100 multimeter troubleshooting (sheet 4 of 10)
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CONNECT DIGITAL
VOLTMETER TO
OUTPUT OF POWER
SUPPLY.

ADIUST POWER
SUPPLY TO EX-
ACTLY +15 V dc.

ARITY, CONNECT

MM-100 PROBE TO @
OUTPUT OF
POWER SUPPLY.

1
OBSERVING POL- l
t
|

READ MM-100
METER.

//+14,55
~. ti646Vde -
L

YES

REMOVE MM-100
PROBE FROM
POWER SUPPLY.

SH3

Y

CONNECT DIGITAL
VOLTMETER TO
THE OUTPUT OF

A FUNCTION
GENERATOR.

SET FUNCTION
GENERATOR TO
DELIVER A 1 kHz
SINE WAVE AT A
LEVELOF 1.6 V rms.

SET MM-100
EUNCTION SWITCH
TO Hi-Z.

SET MM-100
RANGE SWITCH
TO OLTS.

'

REMOVE DIGITAL

VOLTMETER FROM
FUNCTION GENER-
ATOR.

CONNECT MM-100
PROBE TO OUTPUT
OF FUNCTION GEN-
ERATOR.

Figure 5-12. MM-100 multimeter troubleshooting (sheet 5 of 10)
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READ MM-100
METER.

¥

REMOVE MM-100
PROBE FROM

OUTPUT OF FUNC-
TION GENERATOR.

REFER TO DISASS-
EMBLY/ASSEMBLY
INSTRUCTIONS TO

OPEN MM:100Q.

REMOVE MM-100
PROBE FROM OUT-
PUT OF FUNCTION
GENERATOR.

i

'

CONNECT MM-100
PROBE TO OUTPUT
OF FUNCTION
GENERATOR.

CONNECT OUTPUT
OF FUNCTION GEN-
ERATOR ACROSS A
600 £25% LOAD
RESISTANCE.

l

ADJUST A2A1A1TR67
FOR A READING
OF EXACTLY

1.6V rms.

'

CONNECT DIGITAL
VOLTMETER
ACROSS LOAD
RESISTANCE.

l

ADJUST OUTPUT
OF FUNCTION GEN-
ERATOR TO
EXACTLY 16

V rms.

SH7

Figure 5-12. MM-100

16V rms

YES

NO

T™M 11-6625-3016-14

—

|

REPAIR PENDANT
CABLE.

CONTINUITY

13 JSHO9

multimeter troubleshooting (sheet 6 of 10)
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TN
i3 )

REMOVE LOAD
RESISTANCE

AND DIGITAL VOLT-
METER FROM
FUNCTION GEN-
iEHATOH

W

SET MM-100
FUNCTIQN SWITCH
TO 600

CONNECT MM 100
PROKBE TG CGUTPUT
OF FUNCTION GEN-
ERATOR XFAD

T

NO

REMOVE MM-:00
PROBFE FROM
OUTPLT OF FUNCT
ION ZLNERATOHR

CONNECT QUTPUT
OF FUNCTION GEN-
ERATOR ACROSS &
150 425% LOAD

RESISTANCE !

L

CONNECT DIGITAL
VOLTMETER
ACROSS LOAD
RESISTANCE

ADJUST OUTPUT
QF FUNCTION GEN-
ERATOR TO EX-
ACTLY 1.6V rms.

REMOVE LOAD RE-
SISTANCE AND
DIGITAL VOLT-
METER FROM FUNC-
TION GENERATOR.

T o
E
A

WITCH

CONNECT MM-100
PROBE TO OUTPUT

OF FUNCTION
GENERATOR. READ
MM-100 METER.

Figure 5-12.
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MM-100 multimeter troubleshooting (sheet 7 of 10)
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N -
14 ) / !
- N

1 o

oy [Ty I A

i
. . o I ! i
REMOVE MM-100 gg’gg‘fbg !%1'7“.'(.‘\’ L S 1' . \7\; i '
PHOBE FROMOUT g ro iy AL BAL |
5 Fﬁjg?,‘gL LpiiT OF FUNCTION | - 3G+ P SR |
S1GR GENERATOR. BEST ~ e R L
v o0 McToe ™~ Lo
- i ~. 7 |
", [ 1 e 1 e e g am. R |
\
P
COMNNLCT QUTPUT Phe 150\‘\ 4 e
OF FUNCTION GEN 10 NG TN s SN
ERATOH AGROSS AN 170V e >——u—-~ i) s ‘ ) "
a8l LOAD G e / .
RESISTANCE. ~ 7 —- -
N

YLS -

frrrmn e — e e

i
CONNECT DIGITAL THEMOVE MM Toe
VOLTME‘TER’ FROBE FRCM OOV |
ACROSS LOAD PUT OF FURNCTION 1

| RESISTANCE [ NeRA TR ’
!

i

—_— e o v ey

i,
.

I L L
ADJUST OUTPUT POONNECS JuiTee T FSSTANCE AND

0OF FUNCTION GLN- D7 b nCTioN Gt . NN :
PERATOR TO EX EARNAPLRA VAN NS i D T Ty R :
bt Dwarne Sed e T : Phbioan DT 0N
fooe e T g !

i ! RE A ! : PR AT 1
L. —— e e ) i e - . P + S e g meame

T T T T e '"""é_"-' TTTTM
|REMOVE LOAD i . |
IRESISTANCE AND FCONNECT DGiTatL
DIGITAL VOLT- | VOLTME TE R ‘

METER FROM FUN-
CTION GENERATOR

B ADIUST OUTPUT ; “
SEY MM-1Q0 OF FUNCTI. N o |
FUNCTION SvATCH GENERA- 170 ‘

TO8 TXACTLY .0 ;

Lorms

) o

e e

|

,

‘

!

{

]
e

-

L.

Figure 5-12. MM-100 multimeter troubleshooting (sheet 8 of 10)
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\.

047

053 V rms i

St13
YES ,

D —

REMOV E MM-100
PROBE FROM OUT-
PUT OF FUNCTION

SET WIDE/NARROW
SWITCH TO WID"
SET GEN/RCVR

GENERATOR. swn CHTO GEN.
SET MM-100 SWITCH 75 A
TF—‘L‘—S’\:,,EON SWITCH SET SWEEP

SWITCH TO .1 mS&.

T g e e

MONITOR DEMOD

REMOVE MM.100 CONNECTOR OF

.,',. .
I YES

( 16 }SH10

~

Figure 5-12.
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19

I ()

e d

INPUT JACK. MM-100 WITH
 a : VOLTMETER
ser o L
RANGE SWITCH e
ﬁm FOR 50 mV rms ON
avlx. VOLTMETER.
ADJUST AN/GHM- g e
114 CONTROLS AS < atoio NG
FOLLOWS: SN Aans
~. ’

——

TURN UP MM-100
VOLUME CONTROL. |

!
|
|
1

REF IR TO DISASS- !

j‘:‘\.uk’ LY/ASSEM-
Y INSTRUCTIONS |
TG OPE. MM-16G ‘
{

ADJUST
A2ATAIR102 FOR
30% AM MODULA-
TION GN MM-100
METER.

S

o1z SH 8

MM-100 multimeter troubleshooting (sheet 9 of 10)

SET AN/GR2-1 1
PWR/QEF 'RA g
SWITCH TOQLF.

U o

UNPLUG MM 100

PENUANT CABLE |
ROM AN/GRM 172

,;_) TALC G i

R

REFER TC MM-100Q
SCHEMATIC. USE
OHMMETER TO
CHECK CONTINUL-
TY OF PENIDANT
CABLE.




SET -1
RANGE SWITCH
TO 10 VOLTS.

CONNECT A COAX
CABLE FROM [NT
MOD QUTPUT
JACK TO MM-100
INPUT JACK.

P — i)

RECORD MM.100
METER READING

_J

TURN 1KH2

INT MOD CON-
TROL FULLY ccw
TO QFF.

SET MODULATION

EREQ. SWITCHES
TO 1100.0 Hz.

[

g

SET MM-100

BANGE SWITCH
TO IVOLT

REFER TO DISASS.
EMBLY/ASSEMBLY
INSTRUCTIONS TO
OPEN MM-100.

ADJ INT MOD
CONTROL FOR A
READING OF 10%
OF THE LEVEL YOU
RECORDEC.

J

]

Figure 5-12.

| SET MM-100
BRANGE SWITCH
TO 0-30% DIST

TURN 1Kz
INT MQD CONTROL
FULLY cw.

ADJUST A2A1A1IRE2
FOR A READING
OF 10% DIST.

< 10% DIST

————

REFEN TO DISASS-
EMBLY/ASSEMBLY
INSTRUCTIONS TO
CLOSE UP MM--190

!

SET AN/GRM-114
PWR/QFF/BATT
SWITCH TO OFF.

l

THIS CONCLUDES

MM-100
MULITMETER
TROUBLESHCD™ING

¥

J

T™M 11-6625-3016-14

SH 3

MM-100 multimeter troubleshooting (sheet 10 of 10)
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5-7. AN/GRM-114 Alignment and Adjustment.

a General. The AN/GRM-114 contains
numerous assemblies which are interactive with
the functioning of other assemblies. When these
assemblies are replaced as part of faults found
while using the performance tests or troubleshoot-
ing tests, the interactive assembly or assemblies
must be aligned or adjusted.[Table 5-10] is a list-

ing of assemblies which, when adjusted, aligned
or replaced require that other assemblies also be

aligned or adjusted. If in the performance of these ~

alignment procedures adjustment does not achieve
the required values, refer to the troubleshooting

procedures of[paragraph 5-6] When the required

values have been achieved and the appropriate

alignment procedures have been performed, re-
turn to the beginning of[Figure 5-2, AN/GRM-114
Performance Test.

Table 5-10. AN/GRM-114 Assemblies and Interactive Assemblies

Assembly

Align or adjust assembly

Heterodyne Amplifier | 2
Prescaler A1A3Al

VCO Tuner AlAll

1200-2200 MHZ
oscillator A1A3A2

VCX3 Tuner A1A11

A.G.C. System A1A3A3

a. VCO Tuner .41.411
b. High Frequency Multiplier/Mixer A1A26

108 MHz Bandpass Filter
A1A5

1200 MHz Amplifier A1A6

Static Discharge Protector
AlA7

1080 MHz Multiplier Amplifier A1A15

a. 250 KHz I.F. Monitor Audio A1A13
b. FM/AM Generator A1A24A3

250 KHz I. E'. Monitor Audio A1A13

Duty Cycle Regulator
AlA8A1

Regulator and Power Supply Al1Al14

High Frequency Phase Lock
A1lA9

VCO Tuner AlAll

VCO Tuner AlAll

VCO Tuner AlAll

250 KHz I.F. Monitor Audio
Al1A13

Regulator and Power supply
AlA14

250 KHz I.F. Monitor Audio A1A13

Regulator and Power Supply A1Al4

1080 MHz Multiplier
Amplifier A1A15

5-112

1200 MHz Diode Switch
Al1A1l6

1080 MHz Multiplier Amplifier A1A15

a. 230 KHz I.F. Monitor Audio A1A13
b. FM/AM Generator A1A24AS
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Table 5-10. AN/GRM-114 Assemblies and Interactive Assemblies - Continued

Assembly

Power Monitor A1A17

Spectrum Analyzer A1A18

First Mixer A1A19

Align or adjust assembly

Power Monitor A1A17

Spectrum Analyzer A1A18

a. 250 KHz I.F. Monitor Audio A1A13
b. FM/AM Generator A1A24A3

Second Mixer A1A20

a. 250 KHz I.F. Monitor Audio A1A13
b. FM/AM Generator A1A24A3

100 MHz Filter A1A21

a. High Frequency Multiplier/Mixer A1A26
b. VCO Tuner Al1All

100 MHz Amplifier/
108 MHz Mixer
AlA24A1

1080 MHz Mutiplier Amplifier A1A15

120 MHz Receiver
A1A24A2

FM/AM Generator
A1A24A3

High Frequency Multiplier/
Mixer A1lA26

250 KHz I.F. Monitor Audio A1A13

FM/AM Generator A1A24A3

a. High Frequency Multiplier/Mixer A1A26
b. VCO Tuner Al1All

(1) Remove all power from the AN/GRhI-
114 and (disassemble the unit to gain
access to the VCO Tuner AlA1ll
module. Then apply power to the
AN/GRM-114.

(2) Set the FREQUENCY MHz thumb-
wheels to 0000000.

(3) On 1200-2200 MHz Oscillator A1A3-
A2, tag and remove plugs A1A3A2P4
and A1A3A3P1 from jack A1A3A2J4
and Al1A3A3J1 respectively.

(4) Attach plug A1A3A3P1 (removed
in step (3)) to jack A1A3A2J4.

(6)

(7)

(8)

(9)

(10)

b. VCO Tuner A1A11 Alignment. VCO (5) On High Frequency Phase Lock A1A9,
Tuner A1A11 is aligned using the following pro- tag and remove plug A1A9P3 from
cedure: jack A1A9J3.

Attach SMB tee adapter to jack
A1A9J3 on High Frequency Phase
Lock A1A9.

Attach plug A1A9P3 (removed in
step (5)) to the tee adaptcr.

Connect coaxial cable between the
SMB tee adapter at A1A9J3 and the
SCOPE IN connector on AN/GRM-
114 front panel.

Set the oscilloscope controls for a
display of 0 to 8 V dc.

On VCO Tuner A1Al1l set A1A11R3
fully cw. Measure and record the dc
level displayed on the oscilloscope.
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Table 5-10. AN/GRM-114 Assemblies and Interactive Assemblies - Continued

Assembly

Align or adjust assembly

Power Monitor A1A17

Power Monitor A1A17

Spectrum Analyzer A1A18

Spectrum Analyzer A1208

First Mixer A1A19

a.
b.

250 KHz I.F. Monitor Audio A1A13
FM/AM Generator A1A24A3

Second Mixer A1A20

250 KHz I.F. Monitor Audio A1A13
FM/AM Generator A1A24A3

100 MHz Filter A1A21

High Frequency Multiplier/Mixer A1A26
VCO Tuner AlAll

100 MHz Amplifier/
108 MHz Mixer
A1A24A1

1080 MHz Multiplier Amplifier A1A15

120 MHz Receiver
A1A24A2

250 KHz I.F. Monitor Audio A1A13

FM/AM Generator
A1A24A3

FM/AM Generator

A1A24A3

High Frequency Multiplier/
Mixer A1A26

a.

High Frequency Multiplier/Mixer A1A26

b. VCO Tuner Al1Al1l

b. VCO Tuner Al1Al1l Alignment. VCO
Tuner A1A11 is aligned using the following pro-
cedure:

(1) Remove all power from the AN/GRM-
114 and disassemble the unit to gain
access to the VCO Tuner AlAll
module. Then apply power to the
AN/GRM-114.

(2) Set the FREQUENCY MHz thumb-
wheels to 0000000.

(3) On 1200-2200 MHz Oscillator A1A3-
A2, tag and remove plugs A1A3A2P4
and A1A3A3P1 from jack A1A3A2J4
and A1A3A3J1 respectively.

(4) Attach plug A1A3A3P1 (removed

in step (3)) to jack A1A3A2J14.

(5) On High Frequency Phase Lock A1A9,
tag and remove plug A1A9P3 from

jack A1A9J3.

(6) Attach SMB tee adapter to jack
A1A9J3 on High Frequency Phase

Lock A1AO9.

(7) Attach plug A1A9P3 (removed in
step (5)) to the tee adapter.

Connect coaxial cable between the
SMB tee adapter at A1A9J3 and the
SCOPE IN connector on AN/GRM-
114 front panel.

(8)

(9) Set the oscilloscope controls for a
display of O to 8 V dc.

(10) On VCO Tuner A1Al11 set A1A11R3
fully cw. Measure and record the dc

level displayed on the oscilloscope.



(15) On 1200-2200 MHz Oscillator A1A3-
A2, set A1A3A2A1R1 fully c w.

(16) Observe the tune line on the oscillo-
scope while varying A1A11R3 fully
through its entire range and check
that the tune line does not oscillate
and is centered on the center hori-
zontal line.

NOTE

When performing step (16), if cor-
rect skip to step ( 19); if the tune
line oscillates perform steps (17)
and (18); if the tune line is not
centered perform step (18).

(17) On 1200-2200 MHz Oscillator A1A3-
A2, adjust A1A8A2A1R1 so that the
tune line does not oscillate when vary-
ing A1A11R3 through the entire
range of adjustment.

(18) Adjust A1A11R3 so that the tune
line is centered on the center hori-
zontal line.

(19) Disconnect the test leads from Al-
A11TP1 and ground, the coaxial
cable from theSMB adatcr and
SCOPE IN connector, plug A1A9A3
from the tee adapter and the SMB
tee adapter from A1A913.

(20) Connect plugs A1A9P3, A1A3A2P4,
and A1A3A3P1 to jacks A1A9J3,
AlA3A2J4, and A1A3A3J1 respect-
ively.

(21) Remove all power from the AN/GRM-
114 and reassemble.

c. High Frequency Multiplier/Mixer Al-
A26 Alignment. High Frequency Multiplier/Mixer
A1A26 is aligned using the following procedure:

(1) Make sure the power cord is dis-
connected.

(2) Remove fuse A1A8F3 from AN/
GRM-114.

(3)

(4)

(5)

(6)

(7)
(8)

(9)

(lo)

(11)

(12)

(13)

(14)
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Disassemble the AN/GRM-114 to
gain access to High Frequency Multi-
plier/Mixer A1A26 and remove the
A1A26 assembly.

Connect the extender cable between
jack A1A26J4 and plug A1A26P4.

Connect the AN/GRM-114 115 volt
or power cord to a 115 volt ac source,

Insert the high frequency sniffer to
the center of the A1A26 assembly.

Apply power to the AN/GRM-114,

Set the spectrum analyzer controls for
a center frequency of 1600 MHz and
a 0-dB reference and connect coaxial
cable between the high-frequency
sniffer and the spectrum analyzer.

Set FREQUENCY MHz thumbwheels
to the frequencies listed in[fable 5-12|
and check and record selected tune
pulse frequency and amplitude as
listed.

When performing step (9), if the se-
lected tune pulse is not within toler-
ance, make the adjustment as listed
above in[table 5-12] to achieve the
tolerance. Record each selected tune
pulse.

Check that all selected tune pulses
recorded in either step (9) or (10) are
within 3 dB of one another.

When performing step (11), if any
selected tune pulse is not within
tolerance, adjust all selected tune
pulses to achieve the 3-dB tolerance.

Turn power off, remove the power
cord from its source of power, remove
the high frequency sniffer from
A1A26 assembly. and remove the
extender from A1A26J4 and Al-
A26P4.

Reinstall the A1A26 assembly in the
AN/GRM-114.
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Table 5-12. Tune Pulse Frequency and Amplitude Tests.

FREQUENCY
Frequency MHz
switch settings 1100 1300 1500 1700 1900
0000000 *—18 to —25 dB Below --43 dB Below -43 dB  Below -43 dB Below -43 dB
2000000 Below —43 dB ~ *—18 to —25 dB Below —43 dB  Below -43 dB  Below -43 dB
4000000 Below —43 dB  Below —43 dB  *-18 to —25 dB Below --43 dB  Below —43 dB
6000000 Below -43 dB Below -43 dB Below --43 dB *—-18 to —25 dB Below —43 dB
8000000 Below —43 dB  Below —43 dB  Below —43 dB  Below —43 dB  *—18 to --25 dB
ADJUSTMENT TUS TU4 Tu2 TUl

*Selected tune pulse

(15) Reconnect the power cord to its
power source and turn power on.

(16) Insert the high frequency sniffer to
the center of the A1lA26 assembly
and repeat steps (9) through (12).

(17) Remove the high- frequency sniffer
and coaxial cable, turn power off,
and remove power cord from its
power source.

(18) Reassemble the AN/GRM-114 and
install fuse A1A8F3.

d. 1080 MHz Multiplier Amplifier A1A15.
1080 MHz Multiplier Amplifier A1A15 is aligned
using the following procedure:

(1) Remove all power from the AN/GRM-
114 and disassemble the unit to gain
access to 1080 MHz Multiplier Ampli-
fier A1A15 and Second Mixer A1A20.

(2) Tag and remove plug A1A20P5 from
jack A1A20J5 on Second Mixer
A1A20 and connect to SMB jack-to-
jack adaptor.

(3) Connect coaxial cable from SMB jack-

to-jack adaptor and the spectrum
analyzer input.
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(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

Apply power and set spectrum analy-
zer controls for a center frequency of
1080 MHz and a +10 dB reference
level.

Check that the spectrum analyzer
displays 1080 MHz at +4 dB (or
greater) and that all harmonics are at
least 50 dB below the level of the
1080 MHz signal.

If the check performed in step (5) is
not correct, adjust A1A15 TU1l and
A1A15 TU2 (tuning screws) on the
1080 MHz cavity filter to obtain
maximum amplitude of the 1080
MHz signal.

Set the PWR OFF BATT switch to
OFF and then back to PWR and
check that the display on the spec-
trum analyzer is stable with no
oscillations.

If the check performed in step (7) is
not correct, adjust A1A15TU1 and
A1A15TU2 until the display is stable.

Turn power off, remove the coaxial
cable and SMB jack-to-jack adaptor

Connect plug Al1A20P5 to jack
A1A20J5 on the Second Mixer.

Reassemble the AN/GRM-114.



e.

250 KHz I.F. Monitor Audio A1A13.

250 KHz I|.F. Monitor Audio A1A13 is aligned
, using the following procedure:

(1) Remove all power from the AN/GRM-
114 and disassemble the unit to gain
access to the 250 KHz I.F. Monitor
Audio A1A13 module.

(2) Connect AN/GRM-114 115 volt ac
power cord to a 115- volt ac power
source and set the front panel con-
trols as listed.

Control Setting

GEN/RCVR RCVR
RCVR WIDE/MID/NARROW NARROW

FREQUENCY MHz

1202000

SQUELCH/OFF Fully ccw to de-
tent (not off)

INT MOD/RCVR RCVR

AM/FM AM

VOL Fully ccw

1.5/5/15 KHz 15 KHz

AUTO/ZERO BATT AUTO

EXT V/DIV 15

EXT VI/DIV (vernier) CAL

SWEEP 0.1 mS

DEV/PWR SIG

PWR/OFF/BATT PWR

(3) Connect a coaxial cable between
ANT INPUT jack and the ref signal
generator output.

(4) Set the rf signal generator for an out-
put frequency of 120.2 MHz with an
output level of —110 dBm and a mod-
ulation of 1 kHz at 30%.

(5) Check that the ANT INPUT LEVEL
lamp lights. If the lamp does not light,
adjust A1A13R8 until the lamp just
lights.

(6) Set RCVR WIDE/MID/NARROW
switch to WIDE.

(7) Check that the ANT INPUT LEVEL
lamp lights, If the lamp does not
light, adjust A1A13R7 until the lamp
just lights.
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(8) Set the rf signal generator for an
output level of —25 dBm.

(9) Check that the DEVIATION meter
deflects full scale to the right. If the
meter does not indicate full scale de-
flection, adjust A1A13R91 for a full-
scale reading.

NOTE

In performing steps (5) through (9),
if any adjustments were required,
repeat these steps until no adjust-
ments are required.

(10) Set RCVR WIDE/MID/NARROW
switch to NARROW, set VERT con-
trol to center the trace; the EXT
V/DIV switch to 1; the AC/DC switch
to DC; and connect the scope XI
probe between the SCOPE IN jack
and the tie point of A1A13R25 and
A1A13R26.

(11) Check that the oscilloscope trace
deflects +2 volts or less. If the trace
deflection is not correct, adjust
A1A13R27 for a deflection of +2
volts or less.

(12) Set the RCVR WIDE/MID/NARROW
switch to WIDE and check that the os-
cilloscope trace deflects —2 volts or
less. If the trace deflection is not
correct, adjust A1A13R27.

NOTE

In performing steps (11) and (12),
if any adjustments were required,
repeat these steps until no adjust-
ments are required.

(13) Remove the scope X1 probe.

(14) Set the RCVR WIDE/MID/NARROW
switch to NARROW; the AM/FM
switch to FM: the 1.5/5/15 KHz
switch to 1.5; the SQUELCH con-
trol fully cw: and the FREQUENCY
MHz thumbwheels to 000 100 O.
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(15) Check that the FREQ. ERROR (KHz)

meter indicates 0. If the meter is not
correct, adjust A1A13R47 for the O
indication.

(16) Set the SQUELCH control fully ccw

(into detent-off); the EXT V/DIV
switch to 15; the FREQUENCY MHz
thumbwheels to 000 000 O; the
VERT control to center the oscillo-
scope trace on the center horizontal
line; and the 1.5/5/15 KHz switch to
15.

(17) Set the FREQUENCY MHz thumb-

wheels to 0000100.

(18) Check that the FREQ. ERROR (KHz)

meter and the oscilloscope indicate
-10 +0.5 kHz. If the FREQ. ERROR
(KHz) meter indication is not correct,
adjust A1A13R39 for a reading of
—10 +0.5 kHz. If the oscilloscope
indication is not correct, adjust
A1A13R44 for a trace that is —10
+0.5 kHz.

(19) Set 1.5/5/15 KHz switch to 5; set

EXT V/DIV switch to 5; and adjust
the VERT control to center the
oscilloscope trace on the center hori-
zontal line.

(20) Set FREQUENCY MHz thumbwheels

to 0000050. Check that the FREQ.
ERROR (KHz) meter and the oscillo-
scope indicate -5 +0.2 kHz. If the
FREQ. ERROR (KHz) meter indica-
tion is not correct, adjust A1A13R41
for a reading of -5 0.2 kHz. If the
oscilloscope indication is not correct,
adjust A1A13R44 for a trace that is
-5 +0.2 kHz.

(21) Set 1.5/5/15 KHz switch to 1.5; set

EXT V/DIV switch to 1.5; and adjust
the VERT control to center the os-
cilloscope trace on the center hori-
zontal line.

(22) Set FREQUENCY MHz thumbwheels

to 000 001 O. Check that the FREQ.
ERROR (KHz) meter and oscilloscope
indicate —1 +0.1 kHz. If the FREQ.

ERROR (KHz) meter indication is not
correct, adjust A1A13R42 for a read-
ing of —1 +0.1 kHz. If the oscillo-
scope indication is not correct, adjust
A1A13R44 for a trace that is -1
+0 kHz.

(23) Set FREQUENCY MHz thumbwheels
to 0000000 and set the GEN/RCVR
switch to GEN.

(24) Check that the FREQ. ERROR (KHz)
meter indicates 0. If the FREQ ER-
ROR (KHz) meter indication is not
correct, adjust the ZERO/RCVR
screwdriver adjustment for O.

(25) Set the GEN/RCVR switch to RCVR;
set DEV/PWR switch to 2 KHz; and
set the AUTO/ZERO BATT switch to
AUTO.

(26) Check that the DEVIATION (KHz)
meter indicates O. If the DEVIATION
(KHz) meter indication is not correct,
adjust A1A12R71 for a reading of

(27) Set the GEN/RCVR switch to GEN
and check that the DEVIATION
(KHz) meter indicates 0. If the DE-
VIATION (KHz) meter indication is
not correct, adjust A1A13R81 for a
reading of O.

(28) Connect the coaxial cable between
the TRANS/RCVR jack and an ex-
ternal modulation meter; set the
FREQUENCY MHz thumbwheels to
120000 O; set the EXT V/DIV switch
to 15 KHz; set RCVR WIDE/MID/
NARROW switch to WIDE; set the
HI LVL/NORM switch to HI LVL;
and set the DEV/PWR switch to 20
KHz.

NOTE

When performing step (29), if
necessary to obtain an indication
0:1 the modulation meter, adjust
the RF LEVEL/BFO INJECTION
dial.



(29)

(30)

(31)

(32)

(33)

(34)

(35)

(36)

(37)

Set 1 KHz INT MOD control for a
10 kHz indication on the external
modulation meter.

Check that the DEVIATION (KHz)
meter indicates 10 0.1 kHz. If the
DEVIATION (KHz) meter indication
is not correct, adjust A1A13R79 for
a reading of 10 +0.1 kHz.

Set the 1 KHz INT MOD control for
a 4 kHz indication on the modulation
meter; set the RCVR WIDE/MID/
NARROW switch to NARROW; set
the EXT V/DIV switch to 6 KHz;
and set the DEV/PWR switch to
6 KHz.

Check that the DEVIATION (KHz)
meter indicates 4 +1 kHz. If the DE-
VIATION (KHz) meter indication is
not correct, adjust A1A13R83 for a
reading of 4 +1 kHz.

Set 1 KHz INT MOD control for a
1 kHz indication on the modulation
meter; set the EXT V/DIV switch to
1.5 KHz; and set the DEV/PWR
switch to 2 KHz.

Verify that the DEVIATION (KHz)
meter indicates 1 +0.05 kHz. If the
DEVIATION (KHz) meter indication
is not correct, adjust A1A13R85
for a reading of 1 +0.05 kHz.

Disconnect the external modulation
meter and coaxial cable.

Connect the coaxial cable between
the MM-100 DE-MOD jack and the
digital multimeter: connect the MiU-
100 cable to the EXT ACC jack on
the AN/GRM-114; set the GEN/
RCVR switch to RCVR; set AM/
FM switch to AM; and connect a
coaxial cable between the ANT IN-
PUT jack and the rf signal generator
Output.

Adjust the rf signal generator for a
120 MHz output with a level of -60
dBm and modulation of 1 kHz at 30%.

(38)

(39)
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Verify that the digital multimeter
indicates 50 millivolts. If the digital
multimeter indication is not correct,
adjust A1A13R115 for a multimeter
indication of 50 millivolts.

Remove all cables and test equipment,
turn off power, remove Power Cord
from Power Source and reassemble
the AN/GRM-114.

f. FM/AM Generator A1A24A3. FM/AM
Generator A1A24A3 is aligned using the follow-

ing procedur

e:

(1) Remove all power from the AN/GRM-
114 and disassemble the unit to gain
access to the FM/AM Generator
A1A24A3 module.

(2) Remove the metal shield from the
FM/AM Generator mechanical assem-
bly A1A24A3, then connect the digi-
tal voltmeter between the tie point of
R24 and R25 on circuit A1A24A3A1.

(3) Connect the AN/GRM-114 Power
cord to power source and set the
front panel controls as listed:

Control Setting
GEN/RCVR GEN
RCVR WIDE/MID/NARROW NARROW
AC/DC DC
AM/FM AM
SWEEP 10usS
INT MOD OFF
1 KHz INT MOD OFF
EXT V/DIV 15KHz
DEV/PWR SIG
BFO OFF BFO
1.5/5/15 KHz 5 KHz

(4) Adjust A1A24A3L2 through its entire

(5) Adjust A1A24A3L2 for an

range cw and then fully ccw and
check that the digital voltmeter indi-
cates 1 to 10 volts dc.

indica-
tion of 5 +0.5 volts dc on the digital
voltmeter and check that the 250
kHz signal displayed on the oscillo-
scope is stable.
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NOTE

If the indications measured in steps
(4) and (5) are not correct, replace
FM/AM Generator A1A24A3 and
repeat steps (3) through (5) before
proceeding.

(6)

(7)

(8)

(9)

(10)

Remove the digital voltmeter; remove
from AN/GRM-114; reassemble metal
shield to FM/AM Generator A1A24A3;
reapply power to AN/GRM-114; set
the FREQUENCY MHz thumbwheels
to 120 051 0; set the RF LEVEL/
BFO INJECTION control to —100
dB; set the HI LVL/NORM switch to
100 pV; and connect the coaxial
cable between the TRANS/RCVR
jack and the spectrum analyzer
input.

Check that the spectrum analyzer dis-
plays a 120.051 MHz signal at 60
+1 dB. If the spectrum analyzer dis-
play is not correct, adjust A1A24A3-
R20 for a display of 120.051 MHz at
60 +1 dB.

Set the GEN/RCVR switch to RCVR;
set the RF LEVEL/BFO INJECTION
control to 1; set the SWEEP switch
to 10 mS; and connect the coaxial
cable between the ANT INPUT jack
and the rf signal generator output
jack.

Adjust the rf signal generator for a
120.05 MHz output with an output
level of 100 microvolts.

Check that the oscilloscope display is
as shown in[figure 5-13] and the
FREQ. ERROR indicates full scale
deflection to the left. If the oscillo-
scope display and the FREQ. ERROR
indication are not correct, adjust
A1A24A3R21 for the proper indica-
tions.

Figure 5-13. Zero beat pattern

(11)

Remove all cables and turn off power,
unplug power cord and reassemble
the AN/GRM-114.

Regulator and Power Supply A1A14.

g.
Regulator and Power Supply A1Al14 is aligned
using the following procedures:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

Remove all power from the AN/GRM-
114 and disassemble the AN/GRM-
114 to gain access to the Regulator
and Power Supply A1A14 module.

Connect the AN/GRM-114 power
cord to power source.

Set the PWR OFF BATT switch to
PWR and connect the digital volt-
meter between pin 5 of A1A14P1
and ground.

Verify that the digital voltmeter indi-
cates 10.95 to 11.05 volts dc. If the
digital voltmeter indication is not
correct, adjust A1A14R24 for a read-
ing 11.00 volts dc.

Connect the digital voltmeter be-
tween pin 9 of A1A14P1 and ground
and check for an indication of —34.5
to —35.4 volts dc. If the digital volt-
meter indication is not correct, re-
place Regulator and Power Supply
AlA14.

Connect the digital voltmeter be-
tween pin 15 of A1A14P1 and ground
and check for an indication of —10.5
to —13.5 volts dc. If the digital volt-
meter indication is not correct, re-
place Regulator and Power Supply
AlA14.

Set the PWR OFF BATT switch to
OFF; remove the AN/GRM-114 pow-
er cord from power source, and dis-
connect the internal battery.

Observe the polarity and connect the
dc power supply to the AN/GRM-114
battery leads.

Connect the digital voltmeter to the
dc power supply output and adjust



the dc power supply for a 14 volt dc
output as indicated on the digital

voltmeter.

(10) Set the PWR OFF BATT switch to
BATT.

(11) Observe the digital voltmeter and ad-
just the dc power supply to decrease
the output voltage and check that the
AN/GRM-114 power cuts off when
the digital voltmeter indicates be-
tween 10.8 and 11.2 volts dc. If the
AN/GRM-114 power does not cutoff
correctly, adjust A1A14R14 until the
proper cutoff voltage level is achieved.

(12) Repeat steps (9) through (11) until no
adjustment is required to achieve pro-
per cutoff voltage.

(13) Adjust the dc power supply for a 14
volt dc output. as indicated on the
digital voltmeter and set PWR OFF
BATT to BATT and depress twice.

(14) Hold the AUTO/ZERO BATT switch
in the ZERO BATT position and
check that the DEVIATION (KHz)
meter indicates 14 on the 0 to 20
Scale If the DEVIATION (KHz)
meter indication is not correct, ad-
just A1A14R28 for an indication
of 14.

(15) Disconnect DC Power Supply and
reconnect internal battery.

(16) Turn off all power, remove all cables
and test instruments, and reassemble
the AN/GRM-114.

h. Power Monitor A1A17. Power Monitor
A1A17 is aligned using the following procedure:

(1) Remove all power from the AN/GRM-
114 and disassemble the AN/GRM-
114 to gain access to the Regulator
and Power Supply A1Al14 module.

(2) Obtain an rf power source capable
of providing 50 watts of power and
record the type of modulation, the
deviation, and frequency of the rf
power source.
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(3) Set the AN/GRM-114 controls as

listed:

Control Setting

DEV/PWR X1 WATTS
GEN/RCVR GEN

AM/FM

As recorded
in step b.

RCVR WIDE/MID/NARRO\V a) If deviation

recorded in
step b. is O
to 9 kHz -
NARROW
b) If devia-
tion record-
ed in step b.
is <9-
WIDE

AUTO/ZERO BATT AUTO

AC/DC

DC

FREQUENCY MHz As recorded

in step h.

CAUTION

Connect the OUTPUTT of the 10 dB
pad to ONLY the TTANS/RCVR
jack. Connection to any other jack
will cause severe damage to the
AN/GRM-114.

(4)

()

(6)

(7)

Connect a coaxial cable between the

rf power source and the INPUT of the
10 dB pad and a coaxial cable be-
tween the OUTPUT of the 10 dB pad
and the AN/GRM-114 TRANS/RCVR
jack.

Turn on or key the 50 watt rf power
source and check for an indication of
5 watts or the DEVIATION (KHz)
meter. If the indication 011 the DE-
VIATION (KHz) meter is not correct,
adjust A1A14R36 for a 5 watt indica-
tion.

Turn off or unkey the 50 watt rf
power sourc; set the DEV/PWR
switch to X10 WATTS; and remove
the coaxial cables and the 10 dB pad.

Connect the coaxial cable between the
output of the 50 watt rf power source
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(8)

(9)

i. Spectrum Analyzer A1A18.

and the TRANS/RCVR jack on the
AN/GRM-114.

Turn on or key the 50 watt rf power
source and check that the DEVIA-
TION (KHz) meter indicates 5. If
the DEVIATION (KHz) indication is
not correct, adjust A1A14R34 for 5
on the meter.

Turn off all power, remove all cables
and test instruments and reassemble
the AN/GRM-114.

Spectrum

Analyzer A1A18 is aligned using the following

procedure.

1)

Remove all power from the AN/GRM-
114 and disassemble the unit to gain
access to the Spectrum Analyzer
A1A18 module.

(2) Connect the AN/GRM-114 power

cord to a power source and set the
front panel controls as listed:

Control Setting
MODULATION FREQ Hz 1000.0
INT MOD Midrange
GEN/RCVR GEN
ANALY DISPR Fully ccw to off.
EXT V/DIV 15 KHz
SWEEP 1mS
PWR/OFF/BATT PWR

VERT and HORIZ

FOCUS and INTENSITY

AM/FM

SWEEP vernier

Center signal

on CRT.

Clean and sharp
display on CRT
FM

Fully cw to CAL

(3) Set HORIZ control so that the first

cycle is aligned with the first major
division on the left of the CRT.

(4) Verify that 9 cycles appear on the

5-122

CRT. If 9 cycles are not displayed,
adjust A1A18A4R40 for the correct
display.

(5)

(6)

(7

(8)

(9)

(lo)

(11)

(12)

(13)

(14)

Set HORIZ control so that the fifth
cycle is on the center graticule of the
CRT.

Verify that each cycle is aligned with
the major divisions 1 minor division

of the CRT graticule. If all cycles are -

not aligned, adjust A1A18A4R47
for the correct alignment.

Set the EXT V/DIV switch to 1.5
KHz.

Set the INT MOD control for 1 major
division and verify that the displayed
signal remains synchronized. If the
signal is not synchronized, adjust
A1A18A4R40 to synchronize the
signal.

Observe the amplitude of the display-
ed signhal and set the EXT V/DIV
vernier control fully ccw.

Verify that the signal displayed de-
creases to approximately 1/10 of the
observed amplitude and stays synchro-
nized. If the displayed signal is not
correct, adjust A1A18A4R40 to ob-
tain the synchronized signal desired.

Set the EXT V/DIV Vernier control
fully cw to CAL, the AM/FM switch
to AM, and vary the INT MOD/OFF
control to produce an AM signal
envelope with 0 to 10% modulation.

Verify that the signal displayed stays
synchronized. If the signal does not
remain synchronized, adjust A1A18-
A4R40 to obtain synchronization.

Set the SWEEP switch to 0.1 mS.

While adjusting the SWEEP vernier
control ccw, verify that the signal
displayed stays synchronized. If the
signal does not stay synchronized,
adjust A1A18A4R40 to keep the
signal synchronized.



(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

Set SWEEP Vernier control fully cw
to CAL.

Repeat steps (3) through (15) until
no adjustments are required.

Attach a BNC tee adapter to the
SCOPE IN connector on the front

panel.

Connect a coaxial cable between the
INT MOD OUT connector and one side
of the BNC tee.

Connect a coaxial cable between the
remaining side of the BNC tee and
the vertical input of an external oscil-
loscope.

Set the EXT V/DIV switch to .1 KHz
and the SWEEP switch to 1 mS.

Set the external oscilloscope for 0.1
volts per division, 1 millisecond per
division horizontal sweep, and adjust
the AN/GRM-114 INT MOD control
for a four major division signal on the
external oscilloscope.

Verify that the AN/GRM-114 CRT
indicates a 4 major division £1 minor
division signal display. If the sig-
nal displayed is not correct, adjust
A1A18A4R7 for the correct indica-
tion.

Set the external oscilloscope for 0.01
volt per division, the AN/GRM-114
EXT V/DIV switch to .01, and the
INT MOD control for a four major
division signal on the external oscillo-
scope.

Verify that the AN/GRM-114 CRT
indicates a 4 major division 1 minor
division signal display. If the signal
displayed is not correct, adjust Al-
A18A4R7 for the correct indication.

(25) Set the external oscilloscope for 1 volt

per division, the AN/GRM-114 EXT
V/DIV switch to 1, and the INT MOD
control for a four major division signal
on the external oscilloscope.

(26)

(27)

(28)

(29)

(30)

(31)

(32)

(33)

(34)

(35)

™ 11-6625-3016-14

Check that the AN/GRM-114 CRT
Indicates a 4 major division 1 minor
division signal display. If the signal
displayed is not correct, adjust Al-
A18A4R7 for the correct indication.

Set the external oscilloscope for 10
volts per division, the AN/GRM-114
EXT V/DIV switch to 10, and the
INT MOD control for a 1 major divi-
sion signal on the external oscillo-
scope.

Check that the AN/GRM-114 CRT

indicates a 1 major division 1 minor
division signal display. If the signal
displayed is not correct, adjust Al-
A18A4R7 for the correct indication.

Repeat steps (20) through (28) until
no adjustments are required.

Disconnect and remove the external
oscilloscope, coaxial cables, and the
BNC tee adapter.

Set the ANALY DISP control cw just
out of detent and the FREQUENCY
MHz thumbwheels to 125 500 O.

On the Dual Tone Generator A1Al12
module disconnect A1A12J1 from
Al1A12P1.

Remove all power from the AN/GRM-

114, then remove the Spectrum
Analyzer Assembly A1A18 from the
Front Panel to gain access to Spec-
trum Analyzer Module No. 2 A1A18-
A3. Then reapply power to the
AN/GRM-114.

Obtain an rf signal generator anti set
for a frequency of 125.500 with an
rf output level of —90 dBm and con-
nect a coaxial cable from the ANT IN-
PUT connector to the signal generator
output .

Verify that the baseline on the CRT
display is --109 dBm +1 dB. If the
baseline is not correct, adjust A1Al-
A3R30 for the correct baseline dis-

play.
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(36 ) Verify that the signal displayed on the
CRT is —90 dBm +1 dB. If the signal
displayed is not correct, adjust Al-
A18A3R4 for the correct signal
display.

(37) Set the signal generator for an rf out-
put of +60 dBm.

(38) Check that the signal displayed on the
CRT is --60 dBm 1 dB. If the signal
displayed is not correct, adjust Al-
A18A3R29 for the correct signal
display.

(39) Repeat steps (34) through (38) until
no adjustments are required,

(40) Set the signal generator for an rf out-
put of -—30 dBm.

(41) Verify that the signal displayed on the
CRT is =30 dBm +1 dB. If the signal
displayed is not correct, adjust A1A18-
A3R5 for the correct signal display.

(42) Remove all power from the signal
generator; remove all power from the
AN/GRM-114; then reinstall the Spec-
trum Analyzer Assembly A1A18 to
the Front Panel. Apply power to the
AN/GRM-114, then to the signal
generator.

(43) Reduce the signal generator output
in 10 dB steps from —30 dBm to
—100 dBm and check that the signal
displayed on the CRT decreases in
10 dB +2 dB steps.

(44) Set the signal generator for an output
of --70 dBm and set the AN/GRM-
114 FREQUENCY MHz thumbwheels
to 1260000.

(45) Verify that the signal displayed on the
CRT is at the fifth major division left
of the center graticule +2 minor divi-
sions. If the signal displayed is not
correct, adjust A1A18A1R37 for the
correct signal display.

(46) Set the FREQUENCY MHz thumb-
wheels to 125 000 O and check that
the signal displayed on the CRT is at
the fifth major division right of the
center graticule +2 minor divisions.
If the signal displayed is not correct,
adjust A1A18A1R37 for the correct
signal display.

(47) Repeat steps (44) through (46) until
the adjustments to A1A18A1R37 are
balanced.

(48) Set the ANALY DISPR control fully
cw and the FREQUENCY MHz
thumbwheels to 1305000.

(49) Verify that the signal displayed on
the CRT is at the fifth major division
right of the center graticule +2 minor
divisions. If the signal displayed is
not correct, adjust A1A18A1R39
for the correct signal display.

(50) Set the FREQUENCY MHz thumb-
wheels to 120 500 0 and verify that
the signal displayed on the CRT is at
the fifth major division left of the
center graticule +2 minor divisions. If
the signal displayed is not correct,
adjust A1A18A1R39 for the correct
signal display.

(51) Repeat steps (46) through (48) until
the adjustments to A1A18A1R39
are balanced.

(52) Set the FREQUENCY MHz thumb-
wheels in 1 MHz steps from 1205000
to 130 500 0 and verify that the sig-
nal displayed on the CRT moves one
major division +2 minor divisions for
each 1 MHz step.

(53) On the Dual Tone Generator A1A12
reconnect A1A12J1 to A1A12P1.

(54) Remove all cables and test equipment,
turn off power, remove power cord
from power source, and reassemble
the AN/GRM-114.



5-8. Component Location Diagrams.[Figures 5-14
through 5-45 contain the component location dia-
grams referred to within the troubleshooting and

alignment procedures of |paragraphs 5-6| and 5-7.

5-9. Inspection. This paragraph provides a check-
list useful in determining the physical condition
of the AN/GRM-114 through visual inspection.
Defects resulting from wear. physical damage or
deterioration can be detected using this checklist.

WARNING

Power to the AN/GRM-114 must
be disconnected while completing
entire checklist.

a. Inspect AN/GRM-114 exterior for visible
damage (repair or replace damaged components
as required):

(1) Check for scratches, dents, punctures,
badly worn areas, broken covers or other evidence
reflective of possible internal damage.

(2) (Check for burned or scorched paint
on AN/GRM-114 covers indicating possible AN/-
GRM-114 overheating.

(3) Check for evidence of corrosion.

b. Inspect AN/GRM-114 controls and indi-
cators for defective or damaged hardware (repair
or replace damaged components as required):

(1) Check for loose control knobs.

(2) Check for cracked or broken lamps.

(3) Check for burned out indicator lamps.

(4) Check for defective control knob or
switch detents.

c. Inspect AN/GRM-114 connectors for
visible damage (repair or replace damaged com-

ponents as required):

(1) Check for corroded contacts, pins etc.

(2) Check for loose, bent or broken pins.

(3) Check for damaged connector hous-
ings or insulation.

T™M 11-6625-3016-14

(4) Check for improperly soldered or
broken connections.

5-10. Performance Verification. Successful com-
pletion of the Performance Test and
Troubleshooting [(para._5-b) flowcharts assure pro-
per performance of the AN/GRM-114.

5-11. Disassembly Instructions.

a. General. The following procedures pro-
vide a complete breakdown of the AN/GRM-114
including all assemblies therein. Disassemble, only
as far as is necessary to reach the desired assembly
and/or to effect any repair.

b. Precautions and General Techniques.
Mark, or otherwise identify, all disconnected elec-
trical wiring or cables.

WARNING

Disconnect power cable from pow-
er source and the BATT fuse
(A1A8F3) from rear of AN/GRM-
114 before disassembling any por-
tion of the equipment.

[Table 5-13] provides disassembly sequences for any

module to be removed from the AN/GRM-114.
Use this table before proceeding to the actual dis-
assembly procedure for the module to be removed.
This allows removal of a module using a minimum
number of disassembly steps. Find the desired
module to be removed in the first column of
then, in column three, locate modules
which must be removed before removing the de-
sired module. The module removal paragraphs are
listed in column four. When necessary, refer to
component location diagrams located at the end
of the alignment procedures to find referenced
connectors, jacks, and potentiometers.

CAUTION

Use extreme care when unsoldering
wires from feed-thru capacitors.
Carefully lift wires straight out
rather than pulling them to side.

Do not bend semi-rigid coax cables.
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A1A3J1 PINS

ATA3UI

REAR VIEW OF
ATA3A413 PINS

,\\\A1A3

ATA3UIP3 PINS ‘ ‘
B |

A1A3A2

A1A3A1

Figure 5-16. Upper floor assembly A1A3 component location diagram
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Figure 5-17. Transmitter sensor A1A4 component location diagram
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Figure 5-18.108 MHz bandpass filter A1A5 component location diagram
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Figure 5-19. 1200 MHz amplifier A1A6 component location diagram
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Figure 5-20. Static discharge protector A1A7 component location diagram.
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Figure 5-22. Duty cycle regulator A1A8A1 component location diagram
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Figure 5-23. High frequency phase lock loop A1A9 component location diagram
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Figure 5-24. 79-80 MHz loop A1A10 component location diagram
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Figure 5-26. Dual tone generator A1A12 component location diagram
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Figure 5-29. 1080 MHz multiplier amplifier A1A15 component location diagram
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Figure 5-30. 1200 MHz diode switch A1A16 component location diagram
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Figure 5-31. Power monitor Al A1A17 component location diagram
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Figure 5-32. Spectrum analyzer A1A18 component location diagram
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Figure 5-33. Spectrum analyzer module no. 1 A1A18A1 component location diagram
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Figure 5-34. Spectrum analyzer module No. 2 A1A18A3 component location diagram
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Figure 5-35. Oscilloscope main circuit board A1A18A4 component location diagram
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Figure 5-36. 1st mixer A1A19 component location diagram
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Figure 5-37. 2nd mixer A1A20 component location diagram
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Figure 5-38. 100 MHz filter A1A21 component location diagram
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Figure 5-39. 100 MHz amplifier/108 MHz mixer A1A24A1 component location diagram

5-145



T™M 11-6625-3016-14

REAR VIEW OF 48 FINY o

Figure 5-40. 120 MHz receiver A1A24A2 component location diagram
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Figure 5-41. FM/AM generator A1A24A3 component location diagram
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Figure 5-42. Relay driver A1A25 component location diagram
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Figure 5-43. High level amplifier A1A28 component location diagram
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Figure 5-44. High frequency multiplier/mixer A1A26 component location diagram
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Table 5-13. Disassembly Sequence
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Module Module
disassembly removal
Module to be removed steps Modules which must be removed first steps
Heterodyne Amplifier Case c. (1)-(6)
, 2 Prescaler (A1A3A1) d. (2)-(5) Swing Upper Floor out d. (1)
1200-2200 MHz Oscillator Case c. (1)-(6)
(A1A3A2) d. (6)-(10) Swing Upper Floor out d. (1)
AGC Circuit Board d. (8)-(9)
AGC Circuit Board d. (8)-(9) Case c. (1)-(6)
(A1A3A3) Swing Upper Floor out d.(1)
TCXO
Master Oscillator Case c. (1)-(6)
(A1A3U1) d. (11)-(14) Swing Upper Floor out d.(1)
TCXO
Master Oscillator Output
Distribution Amplifier Case c. (1)-(6)
(A1A3A5) d. (15)-(17) Swing Upper Floor out d.(1)
Clock Divider (A1A3A4) d. (18)-(20) Case c. (1)-(6)
Swing Upper Floor out d. (1)
2nd Mixer (A1A20) e. (1)-4) Case C. (1)-(6)
Swing Upper Floor out d. (1)
100 MHz Filter (A1A21) e. (5)-(9) Case c. (1)-(6)
Speaker e. (10)-(13) Case C. (2)-(6)
1st Mixer (A1A19) e. (14)-(17) Case c. (1)-(6)
Swing Upper Floor out d. (1)
1200 MHz Diode Case _ c. (1)-(6)
Switch (A1A16) e. (18)-(23) 100 MHz Filter c. (5)-(9)
High Frequency Multiplier/ Case c. (1)-(6)
Mixer (A1A26) e. (25)-(29) Capacitor A1A8C1 e. (24)
Regulator and Power Supply Case c. (1)-(6)
Circuit Board (Al1A14) f. (1)-(3) Swing Ulpper Floor out d.(1)
Capacitor A1A8C1 e.(24)
VCO Tuner Circuit Board Case c. (1)-(6)
(A1A11) f. (4)-(7) Swing Upper Floor out d. (1)
High Frequency Case c. (1)-(6)
Phase Lock Assembly Swing Upper Floor out d.(1)
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Table 5-13. Disassembly Sequence — Continued

Module Module
disassembly removal
Module to be removed steps Modules which must be removed first steps

79-80 MHz Loop Assembly Case c. (1)-(6)
(A1A10) f. (11)-(13) Swing Upper Floor out d. (1)

250 kHz I.F. Case c. (1)-(6)
Monitor Audio Circuit Swing Upper Floor out d. (1)
Board (A1A13) f. (14)-(16) 1st Mixer e. (14)-(17)
1080 MHz Multiplier Case c. (1)-(6)
Amplifier (A1A15) f. (17)-(20) Swing Upper Floor out d. (1)

2nd Mixer e. (1)-(4)
1st Mixer e. (14)-(17)
250 kHz I.F. Monitor

Audio Circuit Board f. (14)-(16)

1200 MHz Amplifier Case c. (1)-(6)

(A1A6) f. (21)-(24) Swing Upper Floor out d. (1)
2nd Mixer e. (1)-(4)
1st Mixer e. (14)-(17)
250 kHz I.F. Monitor
Audio Circuit Board f. (14)-(16)
1080 MHz Multiplier Amplifier f. (17)-(20)

High Level Amplifier Case c. (1)-(6)

(A1A28) f. (25)-(28) Swing Upper Floor out d. (1)
1st Mixer e. (14)-(17)
Semi-rigid coax cables from 1200
MHz Diode Switch e. (19)

Static Discharge Protector Case c. (1)-(6)
(A1A7) f. (29)-(32) Speaker e. (10)-(13)
108 MHz Bandpass Filter
(A1A5) f. (33)-(35) Case c. (1)-(6)

Relay Driver (A1A25) f. (36)-(37) Case c. (1)-(6)

108 MHz Bandpass Filter f. (33)-(35)

FM/AM Generator Case c. (1)-(6)
(A1A24A3) g. (3)-(6) Swing Lower Floor out g. (1)-(2)

100 MHz Amplifier/ Case c. (1)-(6)
108 MHz Mixer (A1A24A1) g. (7)-(10) Swing Lower Floor out g. (1)-(2)

FM/AM Generator g. (3)-(6)
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Table 5-13. Disassembly Sequence — Continued

Module Module
disassembly removal
Module to be removed steps Modules which must be removed first steps
120 MHz Receiver Case c. (1)-(6)
(A1A24A2) g. (11)-(14) Swing Lower Floor out g. (1)-(2)
FM/AM Generator g. (3)-(6)
100 MHz Amplifier/108 MHz Mixer g. (7)-(10)
Duty Cycle Regulator Case c. (1)-(6)
(A1A8A1) h. (1)-(4) Swing Upper Floor out d. (1)
Transmitter Sensor (A1A4) h. (5)-(8) Case c. (1)-(6)
20 dB Pad (A1A8AT1) h. (9)-(12) Case c. (1)-(6)
Swing Upper Floor out d. (1)
Duty Cycle Regulator h. (1)-(4)
Transmitter Sensor h. (5)-(8)
Power Monitor (A1A17) h. (13) Case c. (1)-(6)
Swing Upper Floor out d. (1)
Duty Cycle Regulator h. (1)-(4)
Transmitter Sensor h. (5)-(8)
20 dB Pad h. (9)-(12)
Battery Modified Case c. (1)-(6)
Mechanical Assembly Swing Upper Floor out d. (1)
(A1A23) h. (14)-(16)
Transformer h. (17)-(19) Case c. (1)-(6)
Spectrum Analyzer Case c. (1)-(6)
Assembly (A1A18) i. (4)-(11) Swing Upper Floor out d. (1)
Tilt Front Panel forward i. (1)-(3)
Dual Tone Generator Case c. (1)-(6)
(A1A12) i. (12)-(14) Swing Upper Floor out d. (1)
Tilt Front Panel forward i. (1)-(3)
Spectrum Analyzer Assembly i. (4)-(12)
FREQ. ERROR (KHz) Case c. (1)-(6)
meter i. (15)-(17) Swing Upper Floor out d. (1)
Frequency Select Switch Case c. (1)-(6)
Assembly (FREQUENCY Swing Upper Floor out d. (1)
MHz Thumbwheels) FREQ. ERROR (KHz) Meter i. (15)-(17)
(A1A27) i. (18)-(20) Tilt Front Panel forward i. (1)-(3)
DEVIATION (KHz)/ Case c. (1)-(6)
WATTS meter i. (21)-(23) Swing Upper Floor out d.(1)
2nd Mixer e. (1)-(4)
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Table 5-13. Disassembly Sequence -- Continued

Module Module
disassembly removal
Module to be removed steps Modules which must be removed first steps
ANT INPUT connector i. (24)-(25) Case c. (1)-(6)
Swing Upper Floor out d. (1)
Tilt Front Panel forward i. (1)-(3)
DEV/PWR contol i. (26)-(29) Case c. (1)-(3)
Swing Upper Floor out d. (1)
Tilt Front Panel forward i. (1)-(3)
FREQ. ERROR (KHz) Meter i. (15)-(17)
HI LVL/pV x 100/NORM i. (30)-(32) Case c. (1)-3)
switch Speaker e. (10)-(13)
AUTO/OFF/ZERO, BATT Case c. (1)-(3)
switch i. (33)-(35) Speaker e. (10)-(13)
RF LEVEL/BFO INJEC- Case c. (1)-(3)
TION Dial Assembly i. (36)-(41) Swing Upper Floor out d. (1)
Tilt Front Panel forward i. (1)-(3)
Speaker e. (10)-(13)
TRANS/RCVR connector i. (42)-(43) Case c. (1)-(3)
Disconnect semi-rigid coax cable
from TRANS/RCVR connector i. (2)
PWR/OFF/BATT switch 1. (44)-(47) Case c. (1)-(3)
ZERO/RCVR switch i. (18)-(50) Case c. (1)-(3)
Swing Upper Floor out d. (1)
Tilt Front Panel forward i. (1)-(3)
FREQ. ERROR (KHz) meter i. (15)-(17)
DEV/PWR Control i. (26)-(29)
GEN/RCVR switch i. (51)-(53) Case c. (1)-(3)
Swing Upper Floor out d. (1)
Tilt Front Panel forward i. (1)-(3)
FREQ. ERROR (KHz) Meter i. (15)-(17)
DEV/PWR Control i. (26)-(29)
ZERO/RCVR Switch i. (48)-(50)
RCVR WIDE/MID/INARROW Case c. (1)-(3)
switch i. (54)-(56) Swing Upper Floor out d. (1)
Tilt Front Panel forward i. (1)-(3)
FREQ. ERROR (KHz) Meter i. (15)-(17)
DEV/PWR Control i. (26)-(29)
ZERO/RCVR Switch i. (48)-(50)
GEN/RCVR Switch i. (51)-(53)
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Table 5-13. Disassembly Sequence — Continued

Module Module
disassembly removal
Module to be removed steps Modules which must be removed first steps
10 MHz REF OUT connector i. (57)458) Case c. (1D)-(3)
Disconnect coax cable from 10 MHz
REF OUT connector i. (2
SQUELCH control i. (59)-(62) Case c. (1-(3)
Swing Upper Floor out d. (1)
Tilt Front Panel forward i. (D-(3)
FREQ. ERROR (KHz) Meter i. (15)-(17)
Frequency Select Switch Assembly
(FREQUENCY MHz Thumbwheels) i. (18)-(20)
EXT SPKR connector i. (63)-(65) Case c. (1)-(3)
VOL control i. (66)-(69) Case c. (1)-(3)
Swing Upper Floor out d. (1)
Tilt Front. Panel forward i. (1)-(3)
FREQ. ERROR (KHz) Meter i. (15)-(17)
Frequency Select Switch Assembly
(FREQUENCY MHz Thumbwheels) i. (18)-(20)
INT MOD/RCVR switch i. (70)-(72) Case c. (1)-(3)
AM/FM switch i. (73)-(75) Case c. (D-(3)
Swing Upper Floor out d. (1)
Tilt Front Panel forward i. (D-(3)
FREQ. ERROR. (KHz) Meter i. (15)-(17
Frequency Select Switch Assembly
(FREQUENCY MHz Thumbwheels) i. (18)-(20
BFO/OFF switch i. (76)-(78) Case c. (1)-(3)
EXT MOD connector i. (79)-(81) Case c. (1)-(3)
Swing Upper Floor out d. (1)
Tilt Front Panel forward i. (D-(3)
FREQ. ERROR (KHz) Meter i. (15)-(17)
Frequency Select Switch Assembly
(FREQUENCY KHz Thumbwheels) i. (18)-(20)
EXT ACC connector i. (82)-(84) Case c. (1)-(3)
INT MOD OUT connector i. (85)-(87) cast’ c. (1)-(3)
1 KHz INT MOD and Case c. (1)-3)
INT MOD controls i. (88)-(92) Swing Upper Floor out d. (1)
Tilt Front Panel forward i. (1)-(3)
Spectrum Analyzer Assembly i. (4-(11)
Dual Tone Generator i. (12)-(14)
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Table 5-13. Disassembly Sequence — Continued

Module Module
disassembly removal
Module to be removed steps Modules which must be removed first steps
SCOPE IN connector i. (93)-(94) Case c. (1)-3)
Disconnect coax cable from
SCOPE IN connector i. (2)
1,5/5/15 KHz control i. (95)-(99) Case c. (1)-3)
Swing Upper Floor out d. (1)
Tilt Front Panel forward i. (1)-(3)
Spectrum Analyzer Assembly i. (4)-(11)
CAL adjustment i. (100)-(101) | Case c. (1)-3)
Phase Lock Lamps i. (102)-(109) | Case c. (1)-3)
Swing Upper Floor out d. (1)
Tilt Front Panel forward i. (1)-(3)
FREQ. ERROR (KHz) Meter i. (15)-(17)
INPUT LEVEL lamp i. (110)-(113) | Case c. (1)
Swing Upper Floor out d. (1)
ANT INPUT connector i. (2)
(24)-(25)
ON lamp i. (114)-(117) | Case c. (-3
PWR/OFF/BATT Switch i. (44)-(47)
O dBm lamp i. (118)-(121) | Case c. (1-(3)
Speaker e. (10)-(13)
MM-100 (Multimeter) Remove MM-100 case from
Circuit Board j- (5)-(10) AN/GRM-114 case c. (1)
MM-100 Composite Assembly j- (1)-(4)
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C.

Case Removal.

(1) Unlock two latches which lock multi-
meter case to AN/GRM-114 case.
Slide multimeter case off AN/GRM-
114 case.

(2) Remove four Phillips screws and four
washers which secure black rectan-
gular frame to four standoffs on
rear panel. Remove frame from stand-
Offs .

(3) Remove eight Phillips screws and
eight flat washers which secure case
to rear panel.

(4) Remove one Phillips screw which
secures case to top of front panel.

(5) Remove one Phillips screw which
secures case to bottom of front panel.

(6) Slide case away from front panel,
off AN/GRM-114.

Removal of Assemblies from Upper Floor.

(1) Remove two Phillips screws (1) and
two washers (2) which secure Upper
Floor Assembly (3) to frame support
members (4) and (129) [(figure 5-46).
Swing out Upper Floor Assembly.

(2) Tag and unsolder wires from feed-thru
capacitors of Heterodyne Amplifier

, 2 Prescaler (5) I(figure 5-48).

(3) Tag and disconnect coax cables from

assembly (5) [(figure 5-48)).

(4) Remove two Phillips screws (2), two
lockwashers (3), and two spacers (4)
which secure assembly (5) to Upper

Floor (6) [(figure 5-48).

(5) Remove assembly (5) from Upper
Floor (6) [(figure 5-48).

(6) Tag and unsolder wires from feed-
thru capacitor of 1200-2200 MHz
Oscillator (11) [(figure 5-48).
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(7) Tag and disconnect coax cables from

assembly (11) [(figure 5-48).

(8) Remove two 5/16" Phillips screws ('7)
and two lockwashers (8) from AGC
PCB mounting bracket (9)

[5-48).

(9) Remove bracket (9) with AGC PCB
(10) from 1200-2200 MHz Oscillator
Assembly (11) [(figure 5-48).

(10) Remove four Phillips screws (1), four
lockwashers (36) which secure assem-
bly (11) to Upper Floor (6)
[5-48).

(11) Remove two hex nuts (16), one lock-
washer (17), and one ground lug (18)
which secure TCXO mounting bracket
(15) to TCXO Master Oscillator (13)

(figure 5-48).

(12) Remove TCXO (13) from mounting
bracket. (15) [(figure 5-48).

(13) Disconnect Connector (14) from
TCXO (13).

(14) Tag and disconnect coax cable from

TCXO (13) [(figure 5-48).

(15) Tag and unsolder wire from feed-thru
capacitor of TCXO Output Distribu-

tion Amplifier (21) ([figure 5-48).

(16) Tag and disconnect coax cables from

assembly (21 ) |(figure 5-48).

(17) Remove two 1/4” Phillips screws (19),
and two lockwashers (20) which se-
cure assembly (21) to Upper Floor (6)

( 18) Disconnect mating connector from
connector (23) on clock divider (22)

figure 5-48).

(19) Tag and disconnect coax cables from
assembly (22).

(20) Remove two 1/4” Phillips screws (24),
two lockwashers (25), and two flat-
washers (26) which secure assembly

(22) to Upper Floor (6) [(figure 5-48).
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e. Removal of Assemblies from Frame
Support Members.

(1) Remove two 3/8" Phillips screw (23)
which secure Second Mixer Assembly
(24) to frame support member (25)
(figure 5-406)

(2) Remove assembly (24) from frame

support member (25) | (figure 5-46).

(3) Unplug mating connector from con-
nector (26) on assembly (24)

[5-26).

(4) Tag and disconnect coax cables from

assembly (24) [(figure 5-46).

(5) Remove two Phillips screws (75) and
two washers (76) which secure mount-
ing angle (77) to 1200 MHz Diode
Switch/High Frequency  Multiplier
Mixer mounting bracket (30) [(figurel

[5-46).

(6) Tag and disconnect coax cables from
100 MHz Filter assembly (37) [(figurel

(5-46).

(7) Tag and unsolder wire from feed-thru
capacitor on assembly (37)
5-46).

(8) Remove two screws (78) and two
washers (79) which secure 100 MHz
Filter (37) to mounting angle (77).

(9) Remove assembly (37) from AN/GRM-
114.

(10) Remove one 1/2” Phillips screw (42)
and one lockwasher (43) to discon-
nect frame support member (25)

from front panel (44) [(figure 5-46).

(11) Remove one 1/4” Phillips screw (38)
and one lockwasher (39), and one
1./2” Phillips screw (40) and one lock-
washer (39) which secure Speaker
Assembly/Plate  Retainer (41) to
frame support member (25)
[5-46).

(12) Unsolder wires from speaker.
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(13 ) Remove Speaker Assembly/Plate Re-
tainer (11) from frame support mem-
ber (25) (figure 5-46).

(14) Tag and (Disconnect coax cables from
First Mixer Assembly (45)
[5-46).

(15) Tag and unsolder wire from feed-thru
capacitor on assembly (45)
5-46).

(16) Remove three 7/16” Phillips screws
(46) which secure assembly (45) to
frame support member (25) [(figure
[5-46).

(17) Remove assembly (45) from frame

support member (25) [(figure 5-46).

(18) Use an allen wrench to remove two
5/8” socket head screws (47) and
two spacers (48) which hold 1200
MHz Filter/Diode Switch Assembly
(49) to mounting bracket (30)
[5-46).

(19) Tag and disconnect two semi-rigid
coax cables from assembly (49)
gure 6).

NOTE

Use extreme care so as not to kink
cables.

(20) Tag and unsolder wire from feed-thru
capacitor on assembly (49)
[5-46).

(21) Remove two Phillips screws (50)
which hold straps for two remaining
coax cables.

(22) Tag and disconnect two remaining
coax cables from assembly (49)
(figure 5-16).

(23) Remove assembly from AN/GRM-
114.

(24) Discharge capacitor A1A8C1 (7).
Then loosen one slotted screw in ca-
pacitor mounting clamp (5). Remove



(25)

(26)

(27)

(28)

(29)

capacitor from mounting clamp (fig-
ure 5-46).

Remove 7% A BATT fuse from fuse-
holder on rear panel of AN/GRM-114.

Tag and disconnect coax cables from
High Frequency Multiplier/Mixer As-

sembly (51) [figure 5-46).

Unplug mating connector from con-

nector on assembly (51) [(figure 5-46).

Use an Allen wrench to remove four
socket head screws which hold as-
sembly (51) to mounting bracket (30)
(figure 5-46).

Remove assembly (51) from mounting
bracket (30) [(figure 5-46).

f. Removal of Assemblies from Mother

Board.

1)

(2)

(3)

4)

(5)

(6)

)

Remove two 1/4” Phillips screws (151)
and two lockwashers (152) which se-
cure Regulator Power Supply Circuit
Board retainer (8) to frame support

member (129) [(figure 5-46).

Remove Circuit board retainer (8)
from frame support member (129)

(figure 5-46).

Remove Regulator Power Supply PCB
(10) from Mother Board (12) [(figurel
[5-46).

Loosen one Phillips screw (13) on top
of standoff (14) which secures VCO
PCB retainer (15) to standoff (14)

(figure 5-46).

Move retainer (15) out of the way to
allow removal of VCO PCB (16)
(figure 5-46).

Tag and disconnect coax cables from

PCB (16) [(figure 5-46).

Remove PCB (16) from Mother Board
(12) [figure 5-46).
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(8) Tag and disconnect coax cables from
High Frequency Phase Lock PCB

enclosure (18) [(figure 5-46).

(9) Remove five slotted nuts (153) and
lockwashers (17) from underside of
Mother Board (12), which secure PCB
enclosure (18) to Mother Board (12).
Remove hex nut from three coax con-
nectors which secure PCB (19) to en-

closure (18) [(figure 5-46)).

(10) Remove PCB enclosure (18) from
Mother Board (12). Remove PCB (19)
from Mother Board (12) |(figure 5-46).

(11 ) Tag and disconnect coax cable from
79-80 MHz Loop PCB enclosure (20)

(12) Remove four slotted nuts (154) and
four lockwashers (157) from under-
side of Mother Board (12), which se-
cure PCB enclosure (20) to Mother
Board (12) Remove hex
nut from coax connector which se-
cures PCB (21) to enclosure (20)

(13) Remove PCB enclosure (20) from
Mother Board (12). Remove PCB (21)
from Mother Board (12) [(figure 5-46),

(14) Remove two Phillips screws (72) and
two lockwashers (73) which secure
250 kHz I.F. Monitor Audio Circuit
Board retainer (74) to Frame Support
Member (25).

(15) Remove two 3/8” Phillips screws (27)
and two lockwashers (28) which se-
cure 250 kHz I.F. Monitor Audio
Circuit Board guide mounting plate
(29) to 1200 MHz Diode Switch/
High Frequency Multiplier Mixer

mounting bracket (30) [(figure 5-46).

(16) Remove 250 kHz I|.F. Monitor Audio
PCB (32) from Mother Board (12)
flgure 5-46).

(17) Tag and disconnect coax cables from

1080 MHz Multiplier Amplifier As-
sembly (33) [figure 5-46).
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(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

(27)

(28)

(29)

(30)

Tag and unsolder wire from feed-thru
capacitor on assembly.

Remove one 1/8” Phillips screw, one
5/32" Phillips screw, and one lock-
washer which secure assembly (33) to
mounting bracket (34) [(figure 5-46).

Remove assembly (33) from mounting

bracket (34) [(figure 5-46).

Tag and disconnect coax cables from
1200 MHz Amplifier Assembly (36)
figure 5-46).

Tag and unsolder wire from feed-
thru capacitor on assembly (36)

(figure 5-46).

Remove four Phillips screws and four
lockwashers from underside of Mother
Board (12) which secure assembly

(36) to Mother Board [(figure 5-46).

Remove assembly (36) and mounting
bracket (34) from Mother Board (12)

(figure 5-46).

Tag and disconnect coax cables from
High Level Amplifier Assembly (63)
figure 5-46).

Tag and unsolder wires from feed-
thru capacitors.

Remove two 3/8" Phillips screws and
two lockwashers from underside of
Mother Board (12) which secure High
Level Amplifier (63) to Mother Board
(figure 5-46).

Remove High Level Amplifier (63)
from Mother Board (12) [(figure 5-46).

Remove two 1/4” Phillips screws and
two lockwashers from underside of
Mother Board (12) which secure static
Discharge Protector (35) to Mother

Board [(figure 5-46)).

Tag and disconnect coax cables from

assembly (35) [(figure 5-46).

(31)

(32)

(33)

(34)

(35)

(36)

(37)

Floor.

(1)

(2)

(3)

(4)

(5)

Tag and unsolder wire from feed-thru
capacitor.

Remove assembly (35) from Mother

Board (12) [(figure 5-46).

Tag and remove coax cables from
108 MHz Band pass Filter Assembly
(71) |(figure 5-46).

Remove four 7/16” Phillips screws,
four lockwashers, and four spacers
which secure 108 MHz Bandpass Fil-
ter (71 ) to underside of mounting

bracket (30) |(figure 5-46).

Remove 108 MHz Bandpass Filter
(71) |(figure 5-46)).

Remove two 5/16” Phillips screws
(68) and two lockwashers (69) which
secure Relay Driver Circuit Board
(70) to underside of Mother Board
(12) [figure 5-46).

Unplug Relay Driver Circuit Board
(70) from connector and remove
circuit board [(figure 5-46).

Removal of Assemblies from Lower

Remove two screws (155) and two

washers (156) which secure frame
support member ( 53) to Front Panel
(44) and Rear Panel (58) (figure
(5-46).

Swing Lower Floor (52) open [(figurel

[5-46).

Tag and disconnect coax cables from

FM/AM Generator (54) [(figure 5-46).

Unplug mating connector from brack-

et mounted connector (141) [(figurel
5-46).

Remove two 1/4” Phillips screws,

two lockwashers and two flatwashers
from FM/AM Generator (54) [figurel

[5-46).



(6)

)

©)

©)

(lo)

(11)

(12)

(13)

(14)

h.

@

@)

©)

4

Remove assembly (54) from Lower

Floor (52) [figure 5-46).

Remove two 1/4" Phillips screws, two
lockwashers, and two flat washers
which hold 100 MHz Amplifier/108
MHz Mixer Assembly (55) to Lower
Floor (52) ([figure 5-46).

Tag and disconnect coax cables from

assembly (55) [(figure 5-46).

Tag and unsolder wire from feed-thru
capacitor.

Remove assembly (55) from Lower

Floor (52) [figure 5-46).

Tag and disconnect coax cables from
120 MHz Receiver Assembly (56)

(figire 5-46).

Tag and unsolder wires from feed-
thru capacitors on assembly (56)

Remove two 1/4” Phillips screws,
four lockwashers and two flat washers
which hold assembly (56) to Lower
Floor (52) [figure 5-46).

Remove assembly (56) from Lower

Floor (52) [(figure 5-46).

Removal of Assemblies from Rear Panel.

Loosen two captive screws which se-
cure A1A8A1P1 to A1A8A1J1 (140)
on Duty Cycle Regulator Assembly

(59) [figure 5-46).

Remove four Phillips screws which
hold Duty Cycle Regulator (59) to
Rear Panel (58) [(figure 5-46).

Remove Phillips screw and terminal
lug at inside bottom of Regulator
(59).

Remove Duty Cycle Regulator (59)
from Rear Panel (58) [(figure 5-46).

(5)

(6)

(7

(8)

(9)

(lo)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

T™M 11-6625-3016-14

Unscrew semirigid coax hex nut con-
nection from Transmitter Sensor

(62) (figure 5-46).

Tag and unsolder wire from feed-thru
capacitor.

Unscrew hex nut connection between
20 dB Pad (61) and Transmitter Sen-
sor Assembly (62) I(figure 5-46)).

Remove Transmitter Sensor (62) (fig-
ure 5-46).

Remove four 3/8” Phillips screws
which secure 20 dB Pad (61) to Rear
Panel (58) |(figure 5-46).

Unscrew hex nut connection between
Power Monitor (60) and 20 dB Pad

Assembly (61) [(figure 5-46).

Tag and disconnect coax cables from
Power Monitor Assembly (60)

[5-46).
Remove 20 dB Pad (61)[(figure 5-46).

Remove Power Monitor (60) from 20
dB Pad (61) [(figure 5-46).

Remove two 3 3/4” Phillips screws
(64) and two flat washers (65) which
hold Modified Battery Assembly (66)

to Rear Panel (58) [(figure 5-46)).

Unplug 2-pin Molex connector (139)

0 40).

Remove Modified Battery Assembly
(66) (figure 5-46).

Remove four screws, two lockwashers
and two ground lugs from Rear Panel
(58) which secure transformer mount-
ing bracket and transformer (67) to
Rear Panel (58) [(figure 5-46),

Tag and unsolder wires from trans-

former (67) [figure 5-46).
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(19) Remove transformer mounting brack-
ets, transformer (67) and one stand-

off [figure 5-46).
Removal of Assemblies from Front Panel.

(1) Remove Phillips screws and lock-
washers which hold frame support
members to Front Panel (44) [(figurel
[5-46).

(2) Disconnect coax connectors from rear
of TRANS/RCVR, 10 MHz REF OUT,
SCOPE IN, and ANT INPUT coaxial
jacks.

(3) Tilt top of Front Panel forward to
provide better access to rear of Front
Panel (44) |(figure 5-46).

(4) Use an Allen wrench to loosen the
two socket head screws located in
control knobs (108, 109, 112, 115,
116, 117, 118, 121 and 124)[(figurel
5-46).

(5) Remove knobs from control shafts.

(6) Disconnect plug from jack (145) at-
tached to Spectrum Analyzer Assem-
bly (125) (figure 5-46).

(7) Disconnect coax connector (144) (fig-
ure 5-46).

(8) Remove hex nuts (110, 113, 119,
132, and 134) which secure Spectrum
Analyzer Assembly (125) to Front

Panel (44) [figure 5-46).

(99 Remove flatwashers (111, 114, 120,
133, and 135) from control bushings
figure 5-46).

(10) Remove two hex nuts (143) from
screw (126). which secure Spectrum
Analyzer Assembly (125) to frame
support member (129) [(figure 5-46).
Let screw (126) washer (127) and
spacer (128) remain in Spectrum
Analyzer (125).

(11) Lift Spectrum Analyzer Assembly
(125) from AN/GRM-114

[5-46).

(12) Disconnect fifteen-pin connector Al-
Al12P1 from Dual Tone Generator

PCB (109) [(figure 5-47).

(13) Remove four hex nuts (72) and four
lockwashers (73) which secure Dual
Tone Generator Assembly (74) to
Front Panel (44) [figure 5-47).

(14) Remove Dual Tone Generator Assem-
bly (74) from Front Panel (44)

[5-47).

(15) Remove two hex nuts and solder lugs
from Frequency Error Meter (81) ter-

minals [(figure 5-47).

(16) Remove two screws which hold meter
to rear of Front Panel (44)

[5-47).
(17) Remove meter from Front Panel.

(18) Tag and disconnect two multi-pin
plugs from Frequency (MHz) Select
Switch Assembly PCB (79)

[5-47).

(19) Remove four hex nuts (75), four
lockwashers (76), and four flat-
washers (77) which hold Frequency
(MHz) Select Switch Assembly (78)
to Front Panel (44) [figure 5-47).

(20) Remove assembly from Front Panel.

(21) Remove two hex nuts and solder
lugs from Deviation (KHz) /WATTS
meter (80) terminals [(figure 5-47).

(22) Remove two screws which secure
meter to Front Panel (44)
[5-47).

(23) Remove meter from Front Panel.



(24)

(25)

(26)

(27)

(28)

(29)

(30)

(31)

(32)

(33)

(34)

(35)

(36)

(37)

(38)

Remove hex nut and lockwasher
which secure ANT INPUT jack (82)

to Front Panel (44) [figure 5-47).

Remove ANT INPUT jack from
Front Panel.

Use an Allen wrench to loosen socket
head screws (83) which secure knob
(84) to shaft of DEV/PWR switch
shaft [figure 5-47]).

Tag and unsolder wires from DEV/
PWR switch wafer terminals.

Remove hex nut (110) and flat washer
which secure DEV/PWR switch to
Front Panel (44) [(figure 5-47).

Remove switch and lockwasher from
Front Panel.

Tag and unsolder wires from HI LVL/
MV x 100/NORM switch.

Remove hex nut (113) and flat washer
which secure switch to Front Panel

(44) [figure 5-47).

Remove switch and lockwasher from
Front Panel.

Tag and unsolder wires from AUTO/
OFF/ZERO, BATT switch.

Remove hex nut (86) and flat washer
which secure switch to Front Panel

(44) [figure 5-47).

Remove switch and lockwasher from
Front Panel.

Use an Allen wrench to loosen two
socket head screws (87) in RF LEVEL/
BFO INJECTION control knob (88)
[figure 5-47).

Remove knob (88) [(figure 5-47).

Remove two 1/4” Phillips screws
from dial/attenuator stop (89)

[5-47).

(39)

(40)

(41)

(42)

(43)

(44)

(45)

(46)

(47)

(48)

(49)

(50)

(51)

(52)
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Remove hex nut (127) and dBm Dial
(128) from shaft of Dial Attenuator
Assembly (91). Then remove one 1/4”
Phillips screw which holds dial index/
attenuator ring (90) to Front Panel

(44) [figure 5-47),

Remove dial index/attenuator ring (90)
from Front Panel (44) [(figure 5-47).

Disconnect coax connectors from at-

tenuator Assembly (91) [(figure 5-47).

Remove hex nut and lockwasher
which secure TRANS/RCVR jack (92)
to Front Panel (44) [[figure 5-47).

Remove TRANS/RCVR jack (92)
from Front Panel (44) ((figure 5-47).

Make sure two-pin Molex battery con-
nector (139) has been disconnected

(figure 5-47)).

Unsolder wires from PWR/OFF/BATT
switch (93) at rear of Front Panel (44)
figure 5-47).

Remove two hex nuts, one washer and
three solder lugs which secure switch

(93) to Front Panel (44) |(figure 5-47).

Remove switch and spacer from Front
Panel.

Tag and unsolder wires from ZERO/
RCVR potentiometer at rear of Front
Panel.

Remove hex nut (94) and flat washer
which secure ZERO/RCVR potentio-
meter to Front Panel (44) [figure 5-47),

Remove potentiometer and lock-
washer from Front Panel.

Tag and unsolder wires from GEN/
RCVR switch at rear of Front Panel

(44) (figure 5-47).
Remove hex nut (95) and flat washer

which secure GEN/RCVR switch to
Front Panel (44) [figure 5-47).
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(53)

(54)

(55)

(56)

(57)

(58)

(59)

(60)

(61)

(62)

(63)

(64)

(65)

(66)

Remove switch and lockwasher from
Front Panel.

Tag and unsolder wires from RCVR
WIDE/MID/NARROW switch at rear
of Front Panel (44) [figure 5-47).

Remove hex nut (125) and flat washer
which secure switch to Front Panel

(44) [figure 5-47).

Remove switch and lockwasher from

Front Panel (44) (figure 5-47).

Remove hex nut from rear of mount-
ing block. Remove hex nut and lock-
washer which secure REF OUT jack

(96) to Front Panel (44) [(figure 5-47).

Remove REF OUT jack (96) from
Front Panel.

Use an Allen wrench to loosen two
socket head screws in SQUELCH con-
trol knob (97) and remove knob (97)

from control shaft [figure 5-47).

Tag and unsolder wires from SQUELCH
control at rear of Front Panel (44)

Remove hex nut and flat washer which
secure control to Front Panel (44)
figure 5-47).

Remove SQUELCH control and termi-
nal lug from Front Panel.

Tag and unsolder wires from EXT
SPKR jack (98) at rear of Front

Panel (44) [(figure 5-47).

Remove hex nut and flat washer
which secure EXT SPKR jack (98)
to Front Panel (44) [(figure 5-47).

Remove jack and lockwasher from
Front Panel.

Use an Allen wrench to loosen two
socket head screws which hold VOL
control knob (99) to VOL control
shaft . Remove knob (99) [(figurel

[5-47).

(67)

(68)

(69)

(70)

(71)

(72)

(73)

(74)

(75)

(76)

(77)

(78)

(79)

(80)

(81)

Tag and unsolder wires from VOL
control at rear of Front Panel (44)

figure 5-47)).

Remove hex nut and flat washer which
secure VOL control to Front Panel

(44) [figure 5-47).

Remove VOL control and lockwasher
from Front Panel.

Tag and unsolder wires from INT
MOD/RCVR switch (100) at rear of
Front Panel (44) (figure 5-47).

Remove hex nut and flat washer which
secure INT MOD/RCVR switch (100)

to Front Panel (44) [figure 5-47).

Remove switch and lockwasher from
Front Panel.

Tag and unsolder wires from AM/FM
switch (101) at rear of Front Panel

(44) (figure 5-47).

Remove hex nut and flat washer which

secure AM/FM switch (101) to Front-—

Panel (44) |(figure 5-47).

Remove AM/FM switch and terminal
lug from Front Panel.

Tag and unsolder wires from BFO
switch (102) [(figure 5-47).

Remove hex nut and flat washer which
secure BFO switch to Front Panel

(44) [figure _5-47).

Remove BFO switch and lockwasher
from Front Panel.

Tag and unsolder wires from EXT

MOD jack (103) [(figure 5-47).

Remove hex nut and flat washer
which secure EXT MOD jack (103)

to Front Panel (44) [figure 5-47).

Remove jack and lock washer from
Front Panel.



(82)

(83)

(84)

(85)

(86)

(87)

(88)

(89)

(90)

(91)

(92)

(93)

(94)

(95)

Tag and unsolder wires from EXT
ACC jack (104) at rear of E'rent
Panel (44) [(figure 5-47).

Remove hex nut and lockwasher at
rear of Front Panel (44) which secure

jack to Front Panel (44) [(figure 5-47).

Remove EXT ACC jack from Front
Panel.

Tag and unsolder wires fro m INT
MOD OUT jack (105) at rear of
Front Panel (44) (figure 5-47).

Remove hex nut and lockwasher at
rear of Front Panel (44) which secure
jack (105) to Front Panel (44)
[5-47).

Remove INT MOD OUT jack from
Front Panel.

Use an Allen wrench to loosen socket
head screws which secure INT MOD
knob (106) and 1 KHz INT MOD
knob (108) to control shafs [(figurel

[5-47).

Remove knobs (106 and 108) from
control shafts.

Tag and unsolder wires from INT
MOD and 1 KHz INT MOD controls
at rear of Front Panel (44)
[5-47).

Remove hex nut and flal washer
which secure INT MOD controls to

Front Panel (44) (figure 5-47).

Remove INT MOD controls from
Front Panel.

Remove hex nut and lockwasher
which secure SCOPE IN jack (107)
to Front Panel (44) (figure 5-47).

Remove SCOPE IN jack (107) from
Front Panel.

Use an Allen wrench to loosen socket
head screws in 1.5/5/15 KHz control
knob (122) [(figure 5-47).

(96)
(97)

(98)

(99)

(loo)

(101)

(102)

(103)

(104)

(105)

(106)

(107)

(108)

(109)

(110)

(111)
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Remove knob from control shaft.

Tag and unsolder wires from 1.5/5/15
KHz control at rear of Front Panel

(44) [figure 5-47).

Remove hex nut (112) and flat washer
which secure switch to Front Panel
(44) (fgure 5-47).

Remove 1.5/5/15 KHz control and
lockwasher from Front Panel (44)
(fgure 5-47).

Tag and unsolder wires from 10 MHz
CAL control (126) [figure 5-47).

Unscrew control from mounting block
at rear of Front Panel (44)
[5-47).

Pull off green lamp cover (146) from
left-hand Phase Lock lamp on Front
Panel (44) [(figure 5-46).

Use a piece of tape to remove lamp
from lamp socket.

Tag and unsolder wires from lamp
socket at rear of Front Panel (44)
figure G).

Remove lamp socket from rear of
Front Panel (44) [(figure 5-46).

Pull off green lamp cover (147) from
right-hand Phase Lock lamp on Front
Panel (44) [figure 5-46).

Use a piece of tape to remove lamp
from lamp socket.

Tag and unsolder wires from lamp
socket at rear of Front Panel (44)

figure 5-46).

Remove lamp socket from rear of
Front Panel (44) (figure 5-46).

Pull off green lamp cover (148) from
INPUT LEVEL lamp on Front Panel
(44) [(figure 5-46).

Use a piece of tape to remove lamp
from lamp socket.
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(112)

(113)

(114)

(115)

(116)

(117)

(118)

(119)

(120)

(121)

Tag and unsolder wires from lamp
socket at rear of Front Panel (44)

figure 5-46).

Remove lamp socket from rear of
k'rent Panel (44) [figure 5-46).

Pull off green lamp cover ( 149) from
Power ON lamp on Front Panel (44)
figure 5-46).

Use a piece of tape to remove lamp
from lamp socket.

Tag and unsolder wires from lamp soc-
ket at rear of Front Panel (44)
[5-46).

Remove lamp socket from rear of

Front Panel (44) (figure 5-46).

Pull off amber lamp cover (150) from
0 dBm lamp on Front Panel (44) (fig-
ure 5-46).

Use a piece of tape to remove lamp
from lamp socket.

Tag and unsolder wires from lamp
socket at rear of Front Panel.

Remove lamp socket from rear of
Front Panel (44) |[(figure 5-46).

j.  MM-100 (Multimeter) Disassembly.

(1)

(2)

(3)

(4)

5-166

Loosen left-hand 1/4-turn fastener
which secures metal cover plate to
MM-100 accessory compartment. Re-
move cover plate.

Remove one 1/4” Phillips screw (1)
and one washer (2) which secure
bracket (3) to MM-100 case (figure
5-49).

Loosen 1/4-turn fastener which holds
right-hand side of MM-100 Composite
Assembly to MM-100 case.

Separate MM-100 Composite Assem-
bly from MM-100 Case.

(5) Remove three 1/2" screws (8) which
secure Circuit Board (10) to standoffs
(9) on Structural Front Panel
(figure 5-49).

(6) Remove two Phillips screws (47)
which secure cable
(48) to braket (3) (figure 5-49).

(7) Remove two 7/16" Phillips screws
(4), two flat washers (5), and two
spacers (6) which secure bracket (3)
to Front Panel (7) (figure 5-49).

(8) Disconnect two connectors (46) from
Circuit Board (10) (figure 5-49).

(9) Tag and unsolder four wires of Cable
Assembly (49) from Circuit Board
(10) (figure 5-49).

(lo)

Remove Cable Assembly (49) from
Circuit Board (10) (figure 5-49).

5-12. Reassembly Instructions.

a. General. The following procedures pro-

vide a guide for assembling the AN/GRM-114, in-

cluding all the assemblies herein.

b. Precautions and General Techniques.
Reconnect all electrical wiring or cables as identi-
fied. Be careful not to damage connector pins
when installing mating connectors. When neces-
sary refer to component location diagrams located
at the end of the alignment procedures to find
referenced connectors, jacks, and potentiometers.

c. Rear Panel Reassembly.

(1) Install transformer mounting bracket,
transformer (67). and two spacers

(2) Attach four screws and two ground
lugs to Rear Panel (58) which hold
transformer mounting bracket and

transformer (67) to Rear Panel. Solder

wires to transformer [(figure 5-46).
(3) Install Battery Cover (6) [(figure 5-46).

retaining plate



4

®)

(6)

)
(8)

©

(10)

(11)

(12)

(13)

(14)

(15)

(16)

17)

Install Modified Battery mechanical
assembly (66) [(figure 5-46).

Plug in battery connector [(figurel

[5-46).

Attach two 3-3/4" Phillips screws
(64) and two flat washer (65) which
hold Modified Battery mechanical as-
sembly (66) to Rear Panel (58)
[5-46).

Install 20 dB pad (61) [(figure 5-46).

Attach four 3/8” Phillips screws
which hold 20 dB pad (61) to Rear
Panel (58) [(figure 5-46).

Attach hex nut connection between
20 dB pad (61) and Transmitter

Sensor (62) [(figure 5-46).

Install Duty Cycle Regulator (59) to
Rear Panel (58) [(figure 5-46).

Attach four 3/8” Phillips screws
which hold Duty Cycle Regulator
(59) to Rear Panel (58). Then plug
A1A8A1P1 into A1A8A1J1 (140)
and tighten two captive screws.
Install Phillips screw and terminal lug
at inside bottom of regulator [(figurel
[5-46).

Install ~ Transmitter sensor (62) (figure

Solder wire to feed-through capacitor.

Attach semi-rigid coax to Transmitter
Sensor (62) [(figure 5-46).

Install Power Monitor (60) to 20 dB
pad (61) [(figure 5-46).

Attach hex nut connection between
Power Monitor (60) to 20 dB pad

(61) [figure 5-48).

Attach tagged coax cables to Power

Monitor (60) [figure 5-46).

T™ 11-6625-3016-14

d. Mother Board Reassembly.

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(lo)

(11)

(12)

Install 79-80 MHz Loop Circuit Bead
(21) to Mother Board ( 12)
[5-46).

Install 79-80 MHz Loop Circuit Board
enclosure (20) to Mother Board (12)

(figure 5-46).

Install hex nut to coax connector
which holds PCB (21) to enclosure
(20).

Install tagged coax cable to 79-80
MHz Loop Circuit Board enclosure

(20) [figure 5-46).

Attach four slotted

four lockwashers (157) to underside
of Mother Board (12), which secure
79-80 MHz Loop Circuit Board enclo-
sure (20) to Mother Board [(figurel

[5-46).

Install High Frequency Phase Lock
Circuit Board (19) to Mother Board

(12) [figure 5-46).

Install High Frequency Phase Lock
Circuit Board enclosure (18) to

Mother Board (12) [(figure 5-46).

Install three hex nuts and lockwashers
to coax connectors which secure PCB
(19) to enclosure (18) [(figure 5-46).

Attach five slotted nuts (153) and
lockwashers (17) to underside of
Mother Board (12), which secure en-
closure (18) to Mother Board [[figurel

[5-46).

Install tagged coax cables to enclosure

(18) [(figure 5-46).

Install tagged coax cables to VCO
Tuner Circuit Board (16)

[5-46).

Install VCO Tuner Circuit Board (16)
to Mother Board (12) [(figure 5-46).

5-167



T™M 11-6625-3016-14

5-168

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

Secure VCO PCB retainer (15) to
standoff (14) with one Phillips screw

(13) [figure 5-46).

Install Regulator and Power Supply
Circuit Board (10) to Mother Board
(12) [(figure 5-46).

Install Circuit Board retainer (8) to
frame support member (129)
5-46).

Attach two 1/4” Phillips screws and
two lockwashers which secure Regula-
tor and Power Supply Circuit Board
retainer (8) to frame support member
(129) [(figure 5-46).

install Static Discharge Protector (35)

to Mother Board (12) [(figure 5-46).

Install tagged coax cables to Static
Discharge Protector (35) [(figure 5-46).

Attach two 1/4” Phillips screws and
two lockwashers to underside of
Mother Board (12) which secure
Static Discharge Protector (35) to

Mother Board [(figure 5-46).

Install mounting bracket (34) to

Mother Board (12) [(figure 5-486).

Install 1200 MHz Amplifier (36)
to Mother Board (12) |(figure 5-46).

Attach four Phillips screws and four
lockwashers to underside of Mother
Board (12) which secure 1200 MHz
Amplifier (36) to Mother Bead. Sol-
der wire to feed-through capacitor

on assembly [(figure 5-46)).

Attach RF cables to 1200 MHz Am-
plifier (36) [[figure 5-46).

Solder wire to 1080 MHz Multiplier
Amplifier (33) feed-through capacitor
figure 5-46).

Install 1080 MHz Multiplier Ampl. (33)
to mounting bracket (34) [(figure 5-46).

Attach one 1/8” Phillips screw, and
one 5/32” Phillips screw and one lock-

(27)

(28)

(29)

(30)

(31)

(32)

(33)

(34)

(35)

(36)

(37)

washer which secure 1080 MHz Multi-
plifier Amplifier (33) to mounting
bracket (34) [(figure 5-46).

Attach tagged coax cables to 1080
MHz Multiplier Amplifier (33)
[5-46).

Install High Level Amplifier (63) to
Mother Board (12) [(figure 5-46).

Attach two 3/8” Phillips screws and
two lockwashers to underside of
Mother Board (12) which secure High
Level Amplifier (63) to Mother Board
figure 46).

Solder wires to feed-through capaci-
tors.

Install tagged coax cables to High

Level Amplifier (63) [(figure 5-46).

Install 250 kHz I.F. Monitor Audio
Circuit Board (32) [(figure 5-46]).

Attach two 3/8” Phillips screws
(27) and two lockwashers (28) which
secure 250 kHz I.F. Monitor Audio
Circuit Board guide mounting plate
(29) through 1200 MHz Diode
Switch/High Frequency Multiplier/
Mixer mounting bracket (30) to
lower frame support member (136)
(figure 5-46).

Attach 250 kHz I.F. Monitor Audio
Circuit Board retainer (74) with two
Phillips screws (72) and lockwashers
(73) to upper frame support member

(25) [figure 5-46).

Plug in Relay Driver Circuit Board
(70) to connector and install Cir-
cuit Board [(figure 5-46).

Attach two 5/16” Phillips screws
(68) and two lockwashers (69) which
hold Relay Driver Circuit Board (70)
to underside of Mother Board (12)
(figure 5-46).

Install 108 MHz Bandpass Filter
(71) (figure 5-46).
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(38) Attach four 7/16” Phillips screws,
four lockwashers, and four spacers
which hold 108 MHz Bandpass Filter
(71) to underside of 1200 MHz
Diode Switch/High Frequency Multi-
plier/Mixer mounting bracket (30)

(39) Attach tagged coax cables to 108 MHz
Band pass Filter (71) [(figure 5-46).

Frame Support Member Reassembly.

(1) Install High Frequency Multiplier/
Mixer (51) to mounting bracket

(30) [figure_5-46).

(2) Use an Allen wrench to attach four
socket head screws which hold the
High Frequency Multiplier/Mixer (51)
to 1200 MHz Diode Switch/High
Frequency Multiplier/Mixer mounting
bracket (30) [(figure 5-46)).

NOTE

Install Battery Fuse on back of
Rear Panel.

(3) Plug mating connector into connector
on assembly (51 )[(figure] [5-46).

(4) Solder wires to assembly (51) [(figurel
[5-46).

(5) Install tagged coax cables to assembly

(51) (figure 5-46).

(6) Insert capacitor (7) through mounting
clamp (5). Tighten slotted screw in
mounting clamp [(figure 5-46).

(7) Install 1200 MHz Diode Switch (49)

, to mounting bracket (30) [(figurel
[5-46).

(8) Solder wire to feed-through capacitor.
(9) Install tagged coax cables.

(10) Attach two Phillips screws (50)
which hold straps for tagged coax

cables [(figure 5-46)).
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(11) Install tagged coax cables to 1200
MHz Diode Switch (49) [(figure 5-46).

(12) Use an Allen wrench to attach two
5/8” socket head screws (47) and
two spacers (48) which hold 1200
MHz Diode Switch (49) to 1200
MHz Diode Switch/High Frequency
Multiplier/Mixer mounting bracket

(30) [figure 5-46).

(13) Install First Mixer (45) to frame

support member (25) [(figure 5-46).

(14) Attach three 7/16” Phillips screws
(46) which secure First Mixer (45)
to frame support member (25) [{figurel

[5-46).
(15) Soldor wire to feed-through capacitor.

(16) Install tagged coax cables to First

Mixer (45) [figure 5-46).

(17) Install speaker assembly/plate retainer
(41) to frame support member (25)
figure 5-46).

(18) Solder wires to speaker assembly.

(19) Attach one 1/4” Phillips screw (38)
and one lockwasher (39), and one
1/2" Phillips screw (40) and one lock-
washer (39) which secure speaker
assembly/plate retainer (41) to frame

support member (25) [(figure 5-46).

(20) Attach 100 MHz Filter (37) to mount-
ing angle (77) with two screws (78)
and two washers (79) [(figure 5-46).

(21) Solder wire to feed-through capacitor

on assembly (37) [(figure 5-486)).

(22) Install tagged coax cables to assembly

(37) [figure 5-46).

(23) Attach mounting angle (77) to 1200
MHz Diode Switch/High Frequency
Multiplier/Mixer mounting bracket

(30) with two screws (75) and lock-

washers (76) [figure 5-46).
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5-170

(24)

(25)

(26)

(27)

Install tagged coax cables to Second
Mixer Assembly (24) (figure 5-46).

Plug in circular mating connector
(26).

Install Second Mixer Assembly (24)
to frame support member (25)
[5-46).

Attach two 3/8” Phillips screws (23)
which secure Second Mixer Assembly

(24) to frame support member (25)
figure 5-46).

Front Panel Reassembly.

1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

Attach socket head screws with Allen
wrench to KHz control (122). Attach
control (122) [(figure 5-47).

Use an Allen wrench to attach socket
head screws to EXT V/DIV Control
(118). Attach control (118), hex nut
(119), and washer (120) [(figure 5-46).

Use an Allen wrench to attach socket
head screws to EXT V/DIV Vernier
Control (117). Attach control (117)
(figure 5-46).

Attach hex nut, washer and SCOPE

IN connector (107) [(figure 5-47).

Tighten hex nut.

Attach tagged coax cable to SCOPE
IN connector (107) at rear of Front

Panel (44) [(figure 5-47).

Install assembly and washer to rear
of Front Panel (44) [(figure 5-47).

Solder tagged wires to assembly at
rear of Front Panel (44) [(figure 5-47).

Attach hex nut and washer to Front
Panel (44) ((figure 5-47).

Use an Allen wrench to attach two
socket head screws to each of two
knobs (106), (108) at INT MOD/OFF

control (111) [(figure 5-47).

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

Install INT MOD OFF connector
(105) [figure 5-47).

Attach hex nut to rear of Front
Panel (44) which holds INT MOD
OUT connector (105) to Front
Panel [figure 5-47).

Install assembly and hex nut.

Tighten hex nut at rear of Front

Panel (44) [figure 5-47).

Install EXT ACC connector (104)
through front of Front Panel (44)

(figire 5-47).

Attach hex nut to rear of Front Panel

(44) [figure 5-47).

Solder tagged wires to assembly for
EXT ACC connector (104) at rear

of Front Panel (44) [figure 5-47).

Attach flat washer and hex nut to
Front Panel (44) at EXT MOD con-
nector (103) [(figure 5-47).

Install assembly and lockwasher to
rear of Front Panel.

Solder tagged wires to assembly at
rear of Front Panel (44) [(figure 5-47).

Install BFO/OFF switch assembly
(102), hex nut, and washer to Front

Panel (44) [(figure 5-47).

Attach hex nut to rear of Front Panel
(44).

Solder tagged wires to switch assem-

bly at rear of Front Panel (44)
5-47).

Attach hex nut and flat washer.

Attach hex nut to Front Panel (44)
at BFO/OFF switch (102)
[5-47).

Install AM/FM switch assembly (101 ),
hex nut, and washer to Front Panel
(44) (figure 5-47).



(27) Attach hex nut to rear of Front
Panel (44) ((figure 5-47).

(28) Solder tagged wires to switch assem-
bly at rear of Front Panel (44) (fig-
ure 5-47).

(29) Attach hex nut and flat washer.

(30) Attach hex nut to Front Panel (44)
at AM/FM switch (101) [figure 5-47).

(81 ) Install INT MOD/RCVR switch assem-
bly (100), hex nut, and washer to
Front Panel (44) ((figure 5-47).

(32) Attach hex nut to rear of Front Panel
(44) (figure 5-47).

(833 ) Solder tagged wires to switch assem-
bly at rear of Front Panel (44) [(figure
[5-47).

(34) Attach hex nut and flat washer.

(35) Attach hex nut to Front Panel (44)
at INT MOD/RCVR switch (100)
(figure 5-47).

(36) Install VOL control assembly (99)
to Front Panel (44) [figure 5-47).

(37) Solder tagged wires to assembly at
rear of Front Panel (44) ((figure 5-47).

(38) Attach hex nut and flat washer.
(39) Attach knob (99) [figure 5-47).

(40) Use an Allen wrench to attach two
1/8" socket head screws which hold
VOL control knob (99) to Front
Panel (44) [(figure 5-47).

(41) Install EXT SPKR connector assem-

bly (98) with lockwasher to rear of
Front Panel (44) |(figure 5-47).

(42) Solder tagged wires to assembly at
rear of Front Panel (14) [(figure 5-47).

(43) Attach hex nut and washer to Front
Panel (44) at EXT SPKR connector
(98) [(figure 5-47).
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(44) Install SQUELCH control assembly
and lug to Front Panel (44) [(figurel
[5-47).

(45) Solder tagged wires to rear of Front
Panel (44) I(figure 5-47).

(46) Attach hex nut and flat washer.
(47) Attach knob (97) [figure 5-47).

(48) Use an Allen wrench to attach two
1/8" socket head screws which hold
SQUELCH knob (97) to Front Panel
(44) (figure 5-47).

(49) Install REF OUT connector (96)

(50) Attach CAL mounting block and hex
nut to rear of Front Panel (44) ([figurel
[5-47).

(51) Attach tagged coax cable to rear of
Front Panel (44) at REF OUT connec-

tor (96) ([figure 5-47).

(52) Attach CAL control (126) to thick
portion of threaded mounting block
and solder tagged wires to rear of

control [figure 5-47).

(563) Attach RCVR WIDE/MID/NARROW
switch (125), hex nut, and washer to

Front Panel (44) [(figure 5-47).

(54) Solder tagged wires to rear of switch.

(55) Solder wire to ground lug on back of
Front Panel (44) [(figure 5-47).

(56) Attach hex nut and flat washer to
RCVR WIDE/MID/NARROW switch

(125) on Front Panel (44) [(figurel
[5-47).

(57) Attach GEN/RCVR switch (95) lock-
washer, hex nut, and flat washer to

Front Panel (44) (figure 5-47).

(58) Solder wires to rear of switch.

(59) Solder wire to ground lug on back of

Front Panel (44) [(figure 5-47).
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(60)

(61)

(62)

(63)

(64)

(65)

(65)

(67)

(68)

(69)

(70)

(71)

(72)

Attach hex nut, flat washer and lock-
washer to GEN/RCVR switch (95)
on Front Panel (44) [{figure 5-47).

Install ZERO/RCVR control (94) to
rear of Front Panel (44) (figure, 5-47).

Solder wire, to control at rear of
Front Panel (44) [(figure 5-47).

Attach hex nut, flat washer, and
lockwasher to ZERO/RCVR adjust-
ment (94) on Front Panel (44) [(figurel
[5-47)

Install PWR/OFF/BATT switch assem-
bly (93) to mounting screws on rear

of Front Panel (44) (figure 5-47).

Attach hex nut and washer to one
mounting screw; hex nut, lockwasher,
three terminal lugs, washer and spacer
on other screw.

Solder wires to PWR/OFF/BATT.
switch (93) at rear of Front Panel

(44) [figure 5-47).

Install TRANS/RCVR connector (92)
to Front Panel (44) [(figure 5-47).

Attach hex nut to rear of Front Panel
(44) which holds TRANS/RCVR con-

nector (92) to Front Panel
[5-47).
Connect coax conrectors to Dial

Attenuatol Assembly (91), then in-
stall Assembly to Front Panel (44)

(figure 5-47).

Install dial index/attenuator ring (90)
to Front Panel (44) [(figure 5-47).

Attach one 1/4" Phillips screw which

holds dial index/attenuator ring (90)
to Front Panel (44) [(figure 5-47).

Secure dBm Dial (128) to shaft of
Dial Attenuator Assembly (91) with
hex nut (127) [figure 5-47).

(73)

(74)

(75)

(76)

(77)

(78)

(79)

(80)

(81)

(82)

(83)

(84)

(85)

(86)

Secure dial/attenuator stop (89) to
dBm Dial (128) with two 1/4” Phillips

screws [(figure 5-47).
Attach knob (88) (figure 5-47).

Use an Allen wrench to attach two -

1/4” socket head screws (87) to
BFO INJECTION knob (88)
[5-47),

Attach AUTO/OFF/ZERO, BATT

switch (86), hex nut, and washer
figure 5-47).

Solder wires to rear of switch.

Attach hex nut and flat washer to
AUTO/OFF/ZERO, BATT switch (86)
on Front Panel (44) ((fiqure 5-47).

Attach HI LVL/pV x 100/NORM
switch (85), lockwasher, hex nut,
and flat washer [(figure 5-47).

Solder tagged wires to rear of switch.

Solder wire to ground lug on back of

Front Panel (44) [(figure 5-47).

Install terminal lug to shaft of HI
LVL/pV x 100/NORM switch (85).
Insert shaft through rear of Front
Panel [(figure 5-47).

Attach hex nut and flat washer to
HI LVL/pV x 100/NORM switch
(85) on Front Panel (44)
5-471).

Attach hex nut, flat washer and lock-
washer to DEV/PWR control on

Front Panel (44) [(figure 5-47).

Attach DEV/PWR knob (84)
[5-47). Use an Allen wrench to tighten
two 1/8” socket head screws which
hold DEV/PWR knob (84) to Front
Panel (44).

Install ANT INPUT connector (82)
to Front Panel (44) [figure 5-47).



(87)

(88)

(89)

(90)

(91)

(92)

(93)

(94)

(95)

(96)

(97)

(98)

(99)

Attach tagged coax cable to rear of
connector.

Attach hex nut to rear of Front
Panel (44) which holds ANT INPUT
connector (82) to Front Panel
5-47).

Install Frequency Select Switch (78)
to Front Panel (44) (figure 5-47).

Attach four hex nuts (75), four lock-
washers (76), and four flat washers
(77) which hold switch mechanical
assembly (78) to Front Panel (44).
Connect two multi-pin plugs to PCB
(79) [figure 5-47).

Install DEVIATION (KHz) /WATTS
meter (80) to Front Panel (44)
5-47).

Attach two screws which hold DE-
VIATION (KHz)/WATTS meter (80)
to rear of Front Panel (44). Install
terminal lugs on rear of meter with

two hex nuts [(figure 5-47).

Install FREQ ERROR (KHz) meter
(81) to Front Panel (44) |(figure 5-47).

Attach two screws which hold FREQ
ERROR (KHz) meter (81) to rear of

Front Panel (44) [[figure 5-47).

Install terminal lugs on rear of meter
with two hex nuts.

Install Modulation Freq. Hz (Dual
Tone Generator) switch assembly (74)
to Front Panel (44). Install connector
to bottom rear of PCB (109) [(figure

[5-47).

Attach four hex nuts (72) and four
lockwashers (73) which hold switch
mechanical assembly (74) to Front
Panel (44) [(figure 5-47).

Secure left-hand phase-lock lamp
socket (146) to rear of Front Panel

(44) [figure 5-46).

Solder tagged wires to lamp socket.

(loo)

(101)

(102)

(103)

(104)

(105)

(106)

(107)

(108)

(109)

(110)

(111)

(112)

(113)

(114)

(115)
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Secure lamp cover to Front Panel

(44) (figure 5-46).

Secure right-h and phase-lock lamp
socket (147) to rear of Front Panel

(44) [(figure 5-46).
Solder tagged wires to lamp socket.

Secure lamp cover to Front Panel

(44) [figuire_5-46).

Secure INPUT LEVEL lamp socket
(148) to rear of Front Panel (44)
figure 5-46).

Solder tagged wires to lamp socket,

Secure lamp cover to Front Panel

(44) [figure 5-46).

Secure Power ON lamp socket (149)
to rear of Front Panel (44)
[5-46).

Solder tagged wires to lamp socket.

Secure lamp cover to Front Panel
(44) [figure 5-46).

Secure 0 dBm lamp socket (150) to
rear of Front Panel (44) [(figure 5-46).

Solder tagged wires to lamp socket.

Secure lamp cover to Front Panel

(44) [figure 5-6).

Attach coax cables to TRANS/
RCVR connector (92), 10 MHz REF
OUT connector (96), ANT INPUT
connector (82), and SCOPE IN con-

nector (107) [(figure 5-47).

Attach one 1/2” Phillips screw (42)
and one lockwasher (43) to secure
frame support member (25) to Front

Panel (44) [(figure 5-46).

Attach Phillips screws and lock-
washers which hold frame support
members to Front Panel (44) [(figurel

[5-46).
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Spectrum Analyzer Reassembly.

(1) Install Spectrum Analyzer Assembly
(125) to top left frame support mem-
ber (129) and Front Panel (44)

[5-46).

(2) Attach Spectrum Analyzer Assembly
(125) to frame support member (129)
with two hex nuts (143) and one lock-
washer on one screw (126). Install
connectors at (144) and (145)

[5-47).

(3) Attach two screws (130), two lock-
washers (131) that hold top left frame
support member (129) to Front Panel
(44). Tighten frame support member
(129) to Front Panel (44)

[5-46).

(4) Attach socket head screws with Allen
wrench to INTENSITY control (124).
Attach control (124), one hex nut
(134), and one washer (135)

[5-46).

(5) Attach socket head screws with Alien
wrench to FOCUS control (121).
Attach control (121) one hex nut
(132) and one washer (133)
5-46).

(6) Attach socket head screws with Allen
wrench to VERT control (115). At-
tach control [figure 5-46).

(7) Attach socket head screws with Allen
wrench to ANALY DISPR/OFF con-
trol (116). Attach control (116) (fig-

ure 5-46).
(8) Install control (112) [(figure 5-46).

(9) Attach socket head screws with. Allen
wrench to HORIZ control (112)

(figure 5-46).

(10) Attach socket head screws to SWEEP
control (109). Attach control (109),
hex nut (110) and washer (111) (fig-
ure 5-46).

(11) Attach socket head screws with Allen

wrench to SWEEP Vernier control

(108). Attach control (108)
[5-46).

(12) Attach hex nut (113) and washer

h.

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(114) [(figure 5-46) to AC/DC/OFF
switch on Front Panel (44) [(figure

[5-47).

Lower Floor Reassembly.

Install 120 MHz Receiver (56) to
Lower Floor (52) |(figure 5-46).

Attach two 1/4” Phillips screws,
four lockwashers, and two flat wash-
ers which hold 120 MHz Receiver
(56) to Lower Floor (52) [(figure
[5-46).

Install tagged coax cables to 120 MHz
Receiver (56). Install circular connec-
tor (142) to mating connector
[5-26).

Install tagged coax cables to 100
MHz Amplifier/108 MHz Mixer (55)

(figure 5-46).

Install 100 MHz Amplifier/108 MHz
Mixer (55) to Lower Floor (52)

0 40)).

Attach two 1/4” Phillips screws, two
lockwashers, and two flat washers
which hold 100 MHz Amplifier/108
MHz Mixer (55) to Lower Floor (52)

digure 5-46).

Install tagged coax cables to FM/AM
Generator (54). Install circular con-
nector to mating connector (141)

(figure 5-46).

Attach two 1/4” Phillips screws, two
lockwashers and two flat washers
which hold FM/AM Generator (54)
to Lower Floor (52) [(figure 5-46).

Close Lower Floor (52)
[5-46).



(10) Attach two screws (155) and two

)

)

©)

(4)

®)

(6)

()

®)

©)

washers (156) which secure frame
support member (53) to Front Panel
(44) and Rear Panel (58)

[5-46).

Upper Floor Reassembly.

Attach two 1/4” Philllps screws (24),
two lockwashers (25), and two flat
washers (26) which secure Clock Divi-
ddr mechanical assembly (22) to

Upper Floor (6) [(figure 5-48).

Install tagged coax cables. Install
mating connector to connector (23)

figure 5-48).

Attach two 1/4” Phillips screws (19)
and two lockwashers (20) which se-
cure Master Oscillator Output Distri-
bution Amplifier (21) to Upper Floor

(6) [figure 5-48).

Install tagged coax cables and solder
wire to feed-through at Master Oscilla-
tor Output Distribution Amplifier
(21) [(figure 5-48).

install TCXO Master Oscillator (13)
to mounting bracket (15)
[5-48).

Attach two hex nuts (16), one lock-
washer (17), and one ground lug (18)
which secure Master Oscillator mount-
ing bracket (15) to TCXO Master Os-
cillator (13) [figure 5-48).

Attach two 5/16” Phillips screws
which secure Master oscillator mount-
ing bracket (15) to the Upper Floor
(6) [figure 5-48).

Install tagged coax cable to TCXO
Master Oscillator (13). Plug in tube
socket (14) to TCXO Master Oscilla-

tor (13) [figure 5-48).

Install 1200-2200 MHz Oscillator me-
chanical assembly (11) to Upper Floor

(6) [figure 5-48).

(10)

(11)

(12)

(13)

(14)

(15)

(16)

17)

(18)

(19)
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Attach four Phillips screws (1) and
four lockwashers (36), which secure
1200-2200 MHz Oscillator mechanical
assembly (11) to Upper Floor (6) (fig-
ure 5-48).

Attach tagged coax cables to 1200-
2200 MHz Oscillator mechanical as-

sembly (11) [(figure 5-48).

Install AGC mounting bracket (9)
with AGC Circuit Board (10) to 1200-
2200 MHz oscillator mechanical as-

sembly (11) [(figure 5-48).

Attach two 5/16" Phillips screws (7)
and two lockwashers (8) to AGC
mounting bracket (9) [(figure 5-48).

Attach all of the tagged coax cables
necessary to the AGC Circuit Board

(10) [figure 5-48).

Solder two tagged wires to feed-
through on 1200-2200 MHz Oscillator
assembly (11); one wire from AGC
Circuit Board (10), the other wire
from bracket mounted connector (30)

figure 5-48).

Install Heterodyne Amplifier ,2 Pre-
scaler mechanical assembly (5) to Up-

per Floor (6) [figure 5-48).

Attach two Phillips screws (2), two
lockwashers (3), two spacers (4),
which secure Heterodyne Amplifier
, 2 Prescaler mechanical assembly (5)

to Upper Floor (6) |(figure 5-48).

Install tagged coax cables and solder
wires to feed-through capacitors at
Heterodyne Amplifier 2 Prescaler

mechanical assembly (5) [(figure 5-48).

Attach two Phillips screws (1) and
two washers (2) which secure Upper

Floor Assembly (3) to frame support
members (4) and (129) [(figure 5-46).
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(1)

(2)

(3)

(4)

(5)

Case Reassembly.

Attach case to Front Panel of AN/-
GRM-114.

Attach one Phillips screw which se-
cures case to bottom of Front Panel.

Attach one Phillips screw which se-
cures case to top of Front Panel.

Attach eight Phillips screws and eight
flatwashers which secure case to Rear
Panel.

Attach four Phillips screws and four
washers which secure black rectangu-
lar frame to four spacers on Rear
Panel. Attach black rectangular frame
to four spacers.

MM-100 (Multimeter) Reassembly.

(1)

(2)

3)

4)

(5)

(6)

()

Attach cable assembly (49) to PCB
Assembly (10) by soldering four wires
to PCB Assembly (figure 5-49).

Attach two connectors (46) to Circuit
Board (10) (figure 5-49).

Attach cable retaining plate (48) to
bracket (3) with two Phillips screws
(47) (figure 5-49).

Attach Circuit Board (10) to stand-
offs (9) of Structural Front Panel
(11) with three 1/2" screws (8) (fig-
ure 5-49).

Attach bracket (3) to Front Panel (7)
with two spacers (6), two flat washers
(5), and two 7/16" Phillips screws (4)
(figure 5-49).

Attach bracket (3) to MM-100 case
with one 1/4” Phillips screw (1) and
one washer (2) (figure 5-49).

Tighten 1/4-turn fastener which holds
right-hand side of MM-100 Composite
Assembly to MM-100 case.

(8) Attach metal cover plate to MM-100
accessory compartment by tightening
1/4-turn fastener.

(9) Slide MM-100 cover onto AN/GRM-
114 cover, then secure by locking
latches.

5-13. Preparation for

storage.

reshipment or

Refer to paragraph 1 of[chapter 2 for packaging
instructions, and to paragraph 12 of [chapter 1 for

Warranty Information.

5-14. Demolition to prevent enemy use.

a. Authority for Demolition. Demolition
of the AN/GRM-114 will be accomplished only
upon the order of the commander. The destruc-
tion procedure outlined in paragraph b. will be
used to prevent further use of the equipment.

h. Methods of destruction. Any of the
methods of destruction given below may be used.
The time available will be a major determining
factor for the method used. The tactical situation
will determine in what manner the destruction
order will be carried out.

(1) Smash. Smash the controls and con-
nections of the AN/GRM-114 with the heaviest
tool available if time does not permit removing the
AN/GRM-114 from its case; use sledges, axes,
hammers, crowbars, and any other heavy tools
available to smash the interior of the AN/GRM-114.

(2) Cut. Cut cabling and wiring. Cut
all cables in a number of places; use axes, ma-
chetes, and similar tools. If time permits, slash
the interior wiring.

(3) Burn. Burn as much of the AN/-
GRM-114 as is flammable; use gasoline, oil, flame-
thrower, or similar tools. Bum instruction litera-
ture first. Pour gasoline on the cut cables and ig-
nite it. Use a flame-thrower to burn the spare parts
or pour gasoline on the spares and ignite it. Use
incendiary grenades to complete destruction of
the equipment interiors.

limited



WARNING

Be extremely careful with explo-
sives and incendiary devices. Use
these items only when the need is
urgent.

(4) Explode. Use explosives to com-
plete demolition or to cause maximum destruc-
tion when time does not permit demolition by
other means. Powder charges, fragmentation gre-

T™M 11-6625-3016-14

nades, or incendiary grenades may be used. Place
the explosive charges against the front panel of
the AN/GRM-114 to cause maximum destruc-
tion; the second most effective location is against
the top of the case of the AN/GRM-114. Incen-
diary grenades usually are most effective if destruc-
tion of small parts and wiring is desired.

(5) Dispose. Bury or scatter the des-

troyed parts in slit trenches, foxholes, or throw
them into streams.
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Figure 5-46. AN/GRM-114 disassembly
reassembly  diagram.
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Figure 5-47. Front panel disassembly/reassembly diagram.
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Figure 5-48. Upper floor disassembly/reassembly diagram.
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Figure 5-49. MM-100 multimeter disassembly/
reassembly diagram.
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CHAPTER 6

SCHEMATIC DIAGRAMS

This chapter contains the schematic diagrams for Test Set AN/GRM-114. They are
located in back of the manual.
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APPENDIX A

REFERENCES

Index of Technical Publications.
Calibration Requirements for the Maintenance of Army Materiel.

Safety Precautions for Maintenance of Electrical/Electronic Equip-
ment.

Operator's and Organizational Maintenance Manual for Meter,
Modulation ME-57/U.

Operator’s, Organizational, Direct Support, General Support and
Depot Maintenance Manual: Wattmeter AN/URM-120.

Organizational, Direct Support, General Support and Depot
Maintenance Manual for Distortion Analyzer, Hewlett-Packard
Models 333A and 334A.

Operator’s, Organizational, Direct Support and General Support
Maintenance Manual: Oscilloscope OS-262(P)/U (NSN 6625-01-007-
9416).

Operator’s, Organizational, Direct Support and General Support
Maintenance Manual: Multimeter AN/USM-451 (NSN 6625-01-060-
6804).

The Army Maintenance Management System (TAMMS).

Administrative Storage of Equipment.

Procedures for Destruction of Electronics Materiel to Prevent Enemy
Use (Electronics Command).
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APPENDIX B

COMPONENTS OF END ITEM LIST

Section |I. INTRODUCTION
B-1. SCOPE

The integral components of and basic issue items for the AN/GRM-114 arc listed in fable 1-4]to help you inven-
tory items required for safe and efficient opcration.

B-1/(B-2 blank)
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APPENDIX D
MAINTENANCE ALLOCATION CHART

SECTION 1.

1. General. This maintenance allocation chart
provides a summary of the maintenance operations
for Test Set AN/GRM-114. It authorizes categories
of maintenance for specific maintenance func-
tions on repairable items and components and the
tools and equipment required to perform each
function. This MAC appendix may be used as an
aid in planning maintenance operations.

2. Maintenance Functions. Maintenance functions
will be limited to and defined as follows:

a. Inspect. To determine the serviceability y
of an item by comparing its physical, mechanical,
and electrical characteristics with established stan-
dards through examination.

b. Test. To verify serviceability and to de-
tect incipient failure by measuring the mechanical
or electrical characteristics of an item and com-
paring these characteristics with prescribed stan-
dards.

c.  Service. Operations required periodical-
ly to keep an item in proper operating condition
such as to clean, to preserve, to paint and to lubri-
cate.

d. Adjust. Maintain within prescribed lim-
its by bringing into proper or exact position, or
by setting the operation characteristics to the spe-
cified parameters.

e. Align. Maintain within prescribed limits
by bringing into proper or exact position, or by
setting the operating characteristics to the speci-
fied parameters.

f. Calibrate. To determine the corrections
to be made in the readings of instruments or test
equipment used in precise measurement. Consists
of the comparison of two instruments one which is
a certified standard of known accuracy, to detect
and adjust any discrepancy in the accuracy of the
instrument being compared with the certified
standard .

INTRODUCTION

g. Install. To set up for use in an opera-
tional environment such as an encampment, site
or vehicle.

h. Replace. To replace unserviceable items
with serviceable like items.

i. Repair. To restore an item to service-
able condition through correction of a specific
failure or unserviceable condition. This function
includes, but is not limited to welding, grinding,
riveting, straightening, and replacement of parts
other than the trial and error replacement of
running spare type items such as fuses and indi-
cators.

) Overhaul. Normally, the highest degree
of maintenance performed by the Army in order
to minimize time and assure that work in process
is consistent with quality and economy of opera-
tion. It consists of that maintenance necessary to
restore an item to completely serviceable condition
as prescribed by maintenance standards in techni-
cal publications for each item to like new, zero
mileage, or zero hour condition.

k.  Rebuild. The highest degree of material
maintenance. It consists of restoring equipment
as nearly as possible to likenew condition in accord-
ance with original manufacturing standards. Re-
build is the highest degree of material maintenance
applied to Army equipment. Rebuild reduces to
zero the hours the equipment, or component there-
of, has been in use.

3. Explanation of Format of Section Il, Main-
tenance Allocation Chart. The add columns in
Section Il are as follows:

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. Col-
ume 2 lists the noun names of components, as-

D-1
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semblies, subassemblies, and modules on which
maintenance is authorized.

C. Column 3, Maintenance Functions. Col-
umn 3 lists the functions to be performed on the
item listed in column 2.

d. Column 4, Maintenance Category. Col-
umn 4 specifies, by the listing of a "worktime"
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 main-
tenance function at the indicated category of main-
tenance. If the number of complexity of the tasks
within the listed maintenance function vary at dif-
ferent maintenance categories, appropriate "work-
time' figures will be shown for each category. The
number of man-hours specified by the “worktime”
figure represents the average time required to re-
store an item (assembly, subassembly, component,
module, end item or system) to a serviceable con-
dition under typical field operating conditions.
This time includes preparation time, troubleshoot-
ing time and quality assurance/quality control time
in addition to the time required to perform the
specific tasks identified for the maintenance func-
tions authorized in the maintenance allocation
chart. Subcolumns of column 4 are as follows:

C Operator/crew O Organizational
F Direct Support H General Support
D Depot Maintenance

D-2

e. Column 5, Tools and Equipment. Col-
umn 5 specifies, by code, those tool sets and test
equipment required to perform the designated
function. The numbers appearing in this column
refer to specific tools and test equipment which
are identified in Section Il

4. Explanation of Format of Section Ill, Tool
and Test Equipment Requirements. The columns
in Section Il are as follows:

a. Tools or Test Equipment Reference
Code. The numbers in this column coincide with
the numbers used in the Tools and Equipment col-
umn of the applicable tool or test equipment for
the maintenance functions.

b. Maintenance Category. The codes in
this column indicate the maintenance category
normally allocated the tool or test equipment.

C. Nomenclature. This column lists tools,
test, and maintenance functions.

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

e. Tool Number. This column lists the
manufacturer’'s part number of the tool followed
by the Federal Support Code for Manufacturers
(5 digit) in parentheses.
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SECTION 1l MAINTENANCE ALLOCATION CHART

R
TEST SE'lF,O RADIO AN/GRM-114

" @ @ “ ) ¢
MAINTENANCE CATEGORY 6)
GROUP COMPONENT /ASSEMBL.Y MAINTENANCE TOOLS REMARKS
NUMBER FUNCTION AND
c o] F H D £QPT
00 TEST SET, RADIO AN/GRM-114 inspect 0.2 Visual
(P/N 7002-2364-302) Install 0.2 24
Replace 0.2 24
Test 4.0 1 thru 27
Test 4.0 1 thru 43
Adjust 1.5 1 thru 27
Adjust 1.5 1 thru 43
Repair 3.0 24 A thru L
01 MECH ASSY, COMPOSITE Al Test 1.5 1 thru 27
{P/N 7003-2364-101)
Repair 1.0 24 A thru M
0101 MECH ASSY, FRONT PANEL AlAl Inspect 0.1 Visual
(P/N 7005-2377-700) Replace 1.2 24 M
010101 WIRE HARNESS ASSY, FRONT PANEL AlAlAl Inspect 0.1 Visual
(P/N 7007-2377-800) Replace 0.5 24 M
0102 MECH ASSY, UPPER FLOOR AlA3 Inspect 0.1 Visual
(P/N 7006-2364-400) Replace 0.5 24 A
010201 MECH ASSY, TCXO OSCILLATOR A1A3u1 Inspect 0.1 Visual
(P/N 5850-000-010) Test 0.3 2,4
Replace 0.2 24
010202 MECH ASSY, HET AMP 2 PRESCALER A1A3Al Inspect 8.1 Visual
(P/N 7024-2322-500) Test - 0.7 3,4,14,24
Test 1.5 1,3,4,8,24,
32
Replace 0.2 24 C
0102020} PCB ASSY, HET AMP 2 PRESCALER AlA3A1AL Test 1.5 1,3,4,8,24,
(P/N 7010-2368-400) 32
0.3 24 CM
010203 MECH ASSY, 1200-2200 MHZ OSCILLATOR AlA3A2 Inspect 0.2 Visual
(P/N 7025-2356-000) Test 2.5 1,3,4,8,24
Test 3.0 1,3,4,8,24,
28
Replace Q0.2 24 C
01020301 PCB ASSY, 1200-2200 MHZ OSCILLATOR A1A3A2A1 Test 2.5 1,3,4,8,24,
(P/N 7010-2355-900) 28
Repair 0.5 24 C,E.M
010204 PCB ASSY, AGC SYSTEM AlA3A3 Inspect 0.1 Visual
(P/N 7010-2368-600) Test 0.7 1,8,17,24,36
Test 1.0 1,8,17,24,36
Replace 0.2 24
010205 MECH ASSY, CLOCK DIVIDER AlA3A4 Inspect 0.1 Visual
(P/N 7026-2321-700) Test 0.5 1,2,4,24
Test 1.0 1,2,4,8,24
Replace 0.2 24
01020501 PCB ASSY, CLOCK DIVIDER AlA3A4A1 Test 1.0 1,2,4,8,24
(P/N 7010-2309-300) Repair 0.5 M
010206 MECH ASSY, TCXO OUTPUT DISTRIBUTION AMPLIFIER Inspect 0.1 Visual
ATA3AS Jest 0.4 1,24
{P/N 7014-2362-000) Test 0.8 1,4,7,8,24,
41
Replace 0.2 24
01020601 PCB ASSY, TCXO OUTPUT DISTRIBUTION AMPLIEIR Test 5.8 1,4,7,8,24,
ALA3ASAL 24
{P/N 7010-2361-000) Replace 0.5 24 M
0103 MECH ASSY, TRANSMITTER SENSOR AlA4 Inspect 0.1 Visual
(P/N 7005-2375-000) Test 2.0 2,3,4,7,8,
20,24
Replace 2.2 3,4,7,8,20,
24,25,31,34,
37
Replace 0.2 24
D-3

HISA-FM 2314-79
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SECTION I MAINTENANCE ALLOCATION CHART

R
TEST Sé:TO RADIO, ANIGRM-114

. (4}
L (2) 13) MAINTENANCE CATEGORY 5) (6)
GROUP COMPONENT ‘ASSEMBLY MAINTENANCE TOOLS REMARKS
NUMBER FUNCTION AND
F H D
¢ °© EQPT,
13104 MECH ASSY T OMES BANDPASS FILTER AlAS Inspect 0.1 Visual
! (/N T018-73400-200) Test 9.5 3,14,24
Test 0.5 3,4,14,24
Replace 0.2 24 E
{
U10b MECH ASSY, 1200 MHZ AMPLIFIER AlA6 [nspect (1.2 Visual
(P/N 7014-2355-400) Test G.5 3,9,14,24
Replace 0.5 24 G,H
010501 PCE ASSY, 1200 MRS AMPLIFILR AlAEA] Test 1.0 3,4,9,14,24,
! [P/N 7010-2354-4900) 32
| Replace 0.7 24 G,H,M
2106 MELH ASSY, STATIC DISCHARGL PROTECTIVE AlA7 Inspect 0.7 Visual
(PN 7022-7360-200) Test 0.4 3,7,8,14,24
Test 0.6 3,4,7,8,14,
24
Replace 0.3 74 H
;mm MECH ASSY, REAR PANEL ALAS Inspect 0.1 Visud
: (P/N 7005-2338-001) Test 0.5 4,9,24
I Replace 0.5 24 M
1010701 MECH ASSY, DUTY CYCLE REGULATAR A1A8A] Inspect 0.2 Visual
! (FyN 7023-2338-500) Test 1.0 4,9,13,24
} Test 2.0 |4,9,13,24,28
. Kepieoce 0.7 24 1
Sopair 3.0
01070121 PCB ALSY, TORIUD MOUNTING A1AGAIAL Test, 2.9 1.4,9,13,24,
(PN T010-23%4-500) ag
Repiace 0.5 14 1
LOLO7G10I01 | PCD ASSY, BUTY CYCLE REGULATOR ALAEATAIAL ; Test 2.0 1,4,9,13,24,
(PN 7510-2305-000) 28
Repair 0.5 24 M
10108 PCB ASSY, dIGH FREQUERNCY PHASCLACK ALA9 Tnepect 0.2 Visual
(EeN T010-23489-300) Test 1.5 1,3,4,21,24
Test 5.0 i,3,4,21,24,
78,39
Replace 0.2 24 C,d
1
Lo PCEH ASSY, 79-80 MHZ LOOP ALA10 Inspect 0.1 Visual
(PN TN10-2342-400) Test 0.8 1,2.4,14,16,
24
Test 1.5 1,2,4,14,16,
24,232,349
Replace 0.2 24
i ia PCROASSY, WO TUNER AMAL; Inspect 0.2 Visual
TP/N 7010-2332-300) Test 0.8 1,3.4,14.17,
24
Test 1.5 1,3,4,14,17,
24,28
Replace G.1 24 8
01011 VITH ASST, CUAL TONe GiNERATOR ALALY Inspect 0.2 Visual
{P/N 7006-2375-300) Tast 0.7 1,2,4,5,16,
18,24
Test 1.8 1,2,4,5,8,
16,18,24
Replace G.? 24
U1uI101 Fon ACSYL NG L DUAL TONE CFMERATOR A1AT 2A1 Test 1.5 1,2,4,5.8,
(P/Y 7010-2374-600; 16,18,24
Repair 0.7 24 M
fityzing PCE ASSY, NO. 2 DUAL TONE CONERATOR ALAL247 Test 1.5 1,2,4,5,8,
[P/N 70i7-2372-900) 16,14,24
Repair 0.5 24 M
3
t
D - 4
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SECTION I MAINTENF%I\&CE ALLOCATION CHART

TEST SET, RADIO ANIGRM-114

T™ 11-6625-3016-14

ORSELMA Form 6031, (1 Ju! 76}

w (2 3} @ (5) 6
‘ 2 (3} MAINTENANCE CATEGORY 6!
GROUP COMPONENT ASSEMBLY MAINTENANCE TOOLS RE MA RKS
NUMBER FUNCTION AND
° F H o EQPT
2101103 C3 ASSY, NO. 3 DUAL GENERATOR A1A12A3 Test 1.5 1,2,4,5,8,
[P/ 7010-2375-200) 16,18,24
Repair 0.5 24 M
01012 PCB ASSY, 250 KHZ 1.F. MGNITOR AUDIG A1A13 Inspect 0.2 Visual
(P/N 7010-2357-300) Test i.5 1.4,7,11,24
Test 2.5 1,4,7,11,24,
20 AN
28,40
Replace G.2 24
n1013 PCB ASSY, REGULATOR AND POWER SUPPLY AlAL4 Inspect 0.2 Visuzl
P/ 7010-2367-201) Test n.7 4,9,18,12,24
Test 1.0 4,9,10,12,
24,28,29
Replace 0.2 24
01614 MECH ASSY, 1080 MHZ MULTIPLIER AMPLIFIER AlA1S Inspect 0.3 Visual
(P/N 7048-2351-600) Test 0.5 3,14,24
Test 0.8 3,4,7,14.24,
29
Replace 0.5 24
0101401 PCB ASSY, 1080 MEZ MULTIPLIER AMPLIFIER A1A15A1 Test 0.8 3,4,7,18,24,
[P/N 7010-23%1-300) 29
' Repair 0.3 24 ld
01015 MECH ASSY, 1200 MHZ DINDE SWITCH AlAl6 Inspect 0.2 Visual
(PN 7013-2329-700) Jest 0.7 3,4,24
Test 0.9 3,4,8,24,32 | |
Replace 0.4 24 G,H
01016 MECH ASSY, POWER MONITOR AlA17 Inspect 0.2 Yisyal
(P/N 7005-2373-700) Test 0.7 3,4,7,8,14,
15,16,24 1
Test 0.9 3,4,7,8,14,
15,16,24 .31,
34,35
Replace 0.3 24 M
01017 MECH ASSY, SPECTRUM ANALYZER AjAl8 Inspect C.23 Yisual
(P/N 7029-2362-600) Test 1.0 4,6.7,16.24
Test 4.0 1,4,6,7,16,
24,28,30
I Repair 0.7 24
0101701 MECH ASSY, SPECTRUM ANALYZER, MODULE KO. 1 AlA1Al Test 4.0 4,6,7,16,24,
(P/N 7030-2363-200) 28
Replace 0.3 24
: 010170101 PCB ASSY, 0. 1 SPECTR{M ANALYZER AlA18A1A1 Test 4.0 1,4,6,7,16,
{F/N 7010-2359-300) 24,28
Repair 0.2 24 M
0101702 PCB ASSY, SCOPE INVERTER AlALBA2 Test 0.5 4,24,30
[P/ 7010-2362-400) Replace 0.6 24
n101703 MECH ASSY, SPECTRUM ANALYZER MNDULE NO. 2 ALALRA3 Test 4.0 1,4,6,7,16,
(P/N 7030-2363-300) 24,78
Replace 0.3 24
010170301 SR ASSY, N 2 SPECTRUM ANALYZER Al1A18A3AL Test 4.0 1,4,6,7,16,
{P/N 7010-2359-400) 24,28
Repair 0.2 24 M
010i704 PCB ASSY, SCOPE MAIN AlA1RA4 Test a.0 1,4,6,7.1¢,
(PN 7010-2362-500) 24,28
Replace 0.2 24
0101705 MECH ASSY, SPECTRUM ANALYZER FRONT FLATE ALAL8AS Inspect 0.1 Visual
(P/N 7028-2366-900) Replace 1.0 228
010170501 MECH ASSY, HORTZONTAL SWEEP SWITCH AlA18ASA] Test n.2 4,24
(P/N 7013-2366-700) Repair 0.5 24 M
D -
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SECTION |l MA'NTFEO,\E{ANCE ALLOCATION CHART
TEST SET, RADIO AN/GRM-114

- (4)
W \2; 3) MAINTENANCE CATEGORY (5} (6)
GROUP COMPONENT -ASSEMBLY MAINTENANCE TOOLS REMARKS
NUMBER FUNCTION AND
° F H o EQPT.
010170502 MECH ASSY, VERTICAL GAIN SWITCH A1A18A5A2 Test 0.2 4.24
(P/N 7013-2366-800) Replace 0.5 24
010170503 WIRE HARNESS ASSY, SPECTRUM ANALYZER AiAIBASA3 Test 0.4 4,24
(P/N 7007-2364-600) Repair 0.4 24 M
01018 MECH ASSY, FIRST MIXER A1Al9 Inspect 0.1 Visual
(P/N 7005-2373-300) Test 0.5 3,4,7,14,15,
16,19,20,24
Test 0.7 3,4,7,14,15,
16,19,20,24,
28
Replace 0.3 24 G,H
Repair 1.0 24
01019 MECH ASSY, SECOND MIXER A1A20 Inspect 0.2 Visual
(P/N 7617 -2346-200) Test 0.7 3,14,19,24
Test 1.0 3,4,14,19,
24,28
Replace 0.3 24 G,H
01o2¢ MECH ASSY, 100 MHZ FILTER AlAZ1 Inspect 0.1 Visual
(P/N 7018-2359-100) Test 0.3 3,14,24
Test 0.3 3,4,7,8,14,
24
Replace 0.2 24 E
0102001 PCB ASSY, 100 MHZ FILTER AlAZ21Al Test 0.3 3,4,7,8,14,
(P/N 7010-2330-300) 24
Repair 0.4 24 EM
01021 COAX CABLE ASSY AlA22 Inspect 0.5 Visual
(P/N 6042-2645-5XX} Test 0.3 4,24
Repair 0.3 24 M
01022 MECH ASSY, BATTERY MODIFIED AlA23 Inspect 0.1 Visual
(P/N 7005-7624-500) Test 0.2
Replace 0.2 24
01023 VMECH ASSY, LOWER FLOOR AlA24 Inspect 0.1 Visual
(P/N 7005-2349-201) Replace 0.5 24 D
Repair 1.0 24
0102301 MECH ASSY, 100 MHZ AMPLIFIER/108 MHZ MIXER Inspect 0.2 Visual
ALAZ4A1 Test 0.5 3,14,24
(P/N 7017-2321-900) Test 1.0 3,7,8,14,24,
32,42
Repair 0.3 24 F,K,L,M
010230101 PCB ASSY, 100 MHZ AMPLIFIER/108 MIXER A1A24A1A1 Test 1.0 3,4,7,8,14,
{P/N 7010-2309-500) 24,32,42
Repair 0.5 24 F,K,L,M
(102302 MECH ASSY, 120 MHZ RECEIVLR AlA24A2 Inspect 0.2 Visual
(P/N 7027-2348-3300) Test 1.0 2,3,4,7,14,
16,24
Test 1.5 1,3,4,7,14,
16,24,28,42
Repair 0.3 24 H,M
010230201 PCE ASSY, 120 MHZ RECEIVER ALA24A2A1 Test 1.5 1,3,4,7,14,
{P/N 7010-2348-200)} 16,24,28,42
Repair 0.5 24 H,M
0102303 MECH ASSY, FM/AM GENERATOR A1A24A3 Inspect 0.2 Visual
(P/N 7005-2376-200) Test 0.7 3,4,7,14,16,
24
Test 1.0 1,3,6,7.8,
14,16,24,42
Replace 0.3 24
0102303101 PCB ASSY, FM/AM GENERATOR AJA24A3A1 Test 1.0 1,3,4,6,7,8,
(P/N 7010-2376-100) 14,16,24 ,42
Repair 0.5 24 M
D-6
HISA-FM 2314-79
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T™M 11-6625-3016-14
SECTION I MAINTENFAORCE ALLOCATION CHART
TEST SET, RADIO AN/GRM-114

(a)

( @) 3) MAINTENANCE CATEGORY (5) 6)
GROUP COMPONENT /ASSEMBLY MAINTENANCE TOOLS REMARKS
NUMBER FUNCTION F AND

¢ ° H e EQPT.
01024 PCB ASSY, RELAY DRIVER A1A25 Inspect 0.1 Visual
(P/N 7010-2373-100) Test 0.2 4,24
Test 0.4 4,24
Replace 0.1 24
01025 MECH ASSY, HIGH FREQUENCY MULTI/MIXER AlA26 Inspect 0.3 Visual
(P/N 7015-2309-700) Test 0.8 3,8,14,21,
23,24
Test 1.2 3,4,8,14,21,
22,23,24,28,
29
Replace 0.4 24 C,J
0102501 PCB ASSY, HIGH FREQUENCY MULTI/MIXER Al1A26A1 Test 1.2 3,4,8,14,21,
(P/N 7010-2310-100) 22,23,23,28,
29
Repair 0.5 24 C.J,M
01026 MECH ASSY, FREQUENCY SELECT SWITCH A1A27 Inspect 0.4 Visual
(P/N 7013-2343-300) Replace 0.8 24
01027 MECH ASSY, KIGH LEVEL AMPLIFIER A1A28 Inspect 0.2 Visual
(P/N 7005-2372-500) Test 1.0 3,4,6,8,14,
19,24
Test 1.5 3.4,6,8,14,
19,24,33,35
Replace 0.5
0102701 PCB ASSY, NO. 2 HIGH LEVEL AMPLIFIER A1A28A1 Test 1.5 3,4,6,8,14,
(P/N 7010-2372-400) 19,24,33,35
Repair 0.7 24 M
0102702 PCB ASSY, NO. 2 HIGH LEVEL AMPLIFIER A1A28A2 Test 1.5 3,4,6,8,14,
(P/N 7010-2372-100) 19,24,33,35
Repair 0.7 24 M
02 CASE ASSEMBLY MM-100 A2 Inspect 0.2 Visual
(P/N 7019-2372-100) Install 0.1 24
Replace 0.1 24
Test 1.5 1,3,4,5,6,8,
16,24
Adjust 1.5 1,2,4,5,6,8,
16,24
Replace 0.2 24
Repair 0.5 24
0201 COMPOSITE ASSY MM-100 AZAL Test 1.5 1,2,4,5,6,8,
(P/MN 7003-2380-000) 16,24
Replace 0.2 24
Repair 0.5 24
020101 PCB ASSY MM-100 AZA1lAl Test 1.5 1,2,4,5,6,8,
(P/N 7010-2380-300) 16,24,43
Replace 0.5 24
02010101 CABLE ASSY, INTERCONNECT MM-100 A2A1A1Al Inspect 0.2 Visual
(P/N 6046-2379-900) Test 0.5 4,24
Repair 0.5 24 M
020102 MECH ASSY, FRONT PANEL MM-100 A2A1A2 Inspect 0.1 Visual
(P/N 7005-2380-400) Replace 1.0 24




T™ 11-6625-3016-14

SECTION Ill - TOOL ANDFTEST EQUIPMENT REQUIREMENTS

TEST SET, RADIO AN/GRM-114

TeauiemenT | MAINTENANCE 'STock NuMBER || TOOL NUMBER
REF CODE -

1 H,D OSCILLOSCOPE 0S-262(P)/U 6625-01-007-9416

2 H,D FREQUENCY COUNTER TD-1225A 6625-01-103-2958

3 H,D SPECTRUM ANALYZER 1P-1216/U 6625-00-424-4370
PLUG-TH RF TUNER PL-1400/U 6625-00-422-4314
PLUG-IN IF PL-1388/U 6625-00-431-5339

4 H,D DIGITAL MULTIMETER AN/USM-451 6625-01-060-6804

5 #,0 DISTORTION ANALYZER AN/URM-184A 6625-00-802-8718

6 H,D FUNCTION GENERATOR SG-1133/U 6625-01-028-4989

7 H,D SIGNAL GENERATOR, RF AN/USM-308(V)1/U 6625-00-442-3470

8 H,D TRIPLE OUTPUT POWER SUPPLY, LAMBDA LPT-7202FM (80103)

9 #,D POWER SUPPLY, LAMBDA LK351FM (80103)

10 H,D WATTMETER AN/URM-120 6625-00-813-8430

11 H,D MODULATIOM METER ME-57/U 6625-00-647-3737

12 H,D MODULATED POWER SOURCE-SAGE 243C

i3 H,D COMP ASSY, BATTERY LOAD BOX IFR 1003-9801-600 (51190)

14 H,D TEST LEAD BNC T0 SMB (2) IFR 6050-0032-400 (51190)

15 H,D TEST LEAD BNC TO SMA (2) IFR 6050-0092-400 (51190)

1€ H,D TEST LEAD BNC TO BNC (2) IFR 6050-0522-400 (51190)

17 H,C CONNECTOR, SMB TEE IFR 2200-0250-100 (51190)

18 H,D CONNECTOR, BNC TEE IFR 2105-1410-900 (51190)

19 H,D ADAPTER, SMB JACK T0O JACK IFR 2123-0000-016 (51190)

20 H,D ADAPTER, SMA JACK TO JACK IFR 2200-0110-100 (5119¢)

21 H,D HIGH FREQUENCY MULTIPLIER/MIXER SNIFFER IFR 6500-9801-700 (51190)

22 H,D EXTENDER CABLE (2 PIN) IFR 6046-9801-800 (51190)

23 H,D TEST LEAD SMB TO SMB (2) IFR 6050-0042-220 (51190)

24 0,H,D TOOL KIT, ELECTRONIC EQUIPMENT TK-100/G 5180-00-605-0079

25 H,D CONNECTOR, BNC TO N (2) IFR

26 H,D MODIFIED 1/4 INCH NUT DRIVER IFR

27 H,D XONNECTOR, SMA TEE IFR

28 D TEST SET, RADIO AN/GRM-114

29 D VARIABLE ATTENUATOR, TEXSCAN RA-5) (230-42)

30 ] HIGHT VOLTAGE PROBE, CALIF. INSTRUMENT HY-30 (12897)

31 D VSWR BRIDGE, WILTRON 60-N50 (87507)

32 D SWEEP SIGNAL GENERATOR, WAVETEK 2002 (73338)

33 D TRACKING GENERATOR $G-1125/U 6625-00-185-4802

34 D 500 TERMINATION IFR 2650-0010-200 {51190)

35 0 R.F. POWER METER WITH POWER DETECTOR HEAD 42BD (04901)
41-41A (04901)

36 D COMP ASSY, AGC MONITOR METER IFR 7003-9801-500 (51190)

37 D Resistor, 390K, 1/4 W IFR 4702-0394-003 (51190)

38 D PCB ASSY EXTENDER, 79-80 MHZ LOOP IFR 7010-9801-200 (51190)




T™M 11-6625-3016-14
SECTION Il TOOL AND TEFS(')I'REQUIPMENT REQUIREMENTS

TEST SET, RADIO AN/GRM-114

Teaumment | MANTENANCE eroormare | TooL numser
REF CODE _ - —
39 D PCB ASSY EXTENDER, REG AND PWR SUPPLY IFR 7010-9801-300 (51190)
40 ] PCB ASSY EXTENDER, 250 KHZ I.F. MONITOR IFR 7010-9801-400 (51190)
41 D RESISTOR, 4700, 1/4 W IFR 4702-0471-003 (51)90)
42 D COAX CABLE WITH SNIFFER LOOP IFR 6050-0534-800 (51190)
43 D RESISTOR, 300 N, 1/4W IFR 4706-3011-001 (51190)
NOTE

TEST EQUIPMENT WITH EQUIVALENT SPECI-
FICATIONS CAN BE SUBSTITUTED FOR ABOVE
LISTED ITEMS.
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SECTION |V

REMARKS FOR
AN/GRM-114 MAINTENANCE ALLOCATION CHART

REFERENCE

CoDt

A

r—

N

REMARKS

Replacement of upper floor assembly requires calibra-
tion o7 unit.

Replacement of VCO Tuner requires alignment.

Repiacement or repair of module requires VCO Tuner
aiignment.

Replacement of lower floor assembly requires calibra-
tion of unit.

Replacement or repair of module requires alignment of
Hignh Frequency Multiplier Mixer assembly.

Replacement or repair of module requires alignment of
1080 MHz Multiplier Amplifier assembly.

Renlacement or repair of module requires alignment of
FM/AM Generator assembly.

Replacement or repair of module requires alignment of
250 kHz I.F. Monitor assembly.

Replacement or repair of module requires alignment of
Regulator and Power Supply assembly.

Replacement or repair of module requires alignment of
1200-2200 MHz Oscillator assembly.

Replacement or repair of module requires alignment of
108 MHz Bandpass Filter assembly.

Replacement or repair of module requires alignment of
100 MHz Amplifier/108 MHz Mixer assembly.

D-10
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APPENDIX F

PINOUT TABLE FOR EXT ACC CONNECTOR

The table below provides pin assignments for vides power and signal sources for external ac-
the EXT ACC Connector located on front pan- cessorp ) 9 )
el of the AN/GRM-114. This connector pro- 114 Y equipment used with the AN/GRM-
3
4
2 POWER SOURCES
(FEMALE)
9
!
(5
10
SIGNAL SOQURCE
(MALE)
\
EXT ACC CONNECTOR (Front View)
CONNECTOR PIN ASSIGNMENTS
Pin No. .
Source
Source
1 +12 V 5 =
External
Modulation
2 +11 V 6 .
Tone Keying
3 +5V 7 - :
Microphone
Keying
4 -
12 v 8 Demodulated
. Signal Out
9 —_—
Ground 10 Signal
Ground

0 U.S. GOVERNMENT PRINTING OFFICE: 1982-505-028/85

F-1/(F-2 blank)
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RECOMMENDED CHANGES TO EQU!PMENT TECHNICAL PUBLICATIONS
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PUBLICATION NUMBER PUBLICATION DATE PUBLICA L ION T.TLE
T™ 11-5840-340-12 23 Jun 74 Radar Set ANPRC-T76
BE EXACT  PIN-POINT WHERE IT | -
O ET1S ] IN THIS SPACE TELL WHAT IS WRONG
PAGE 2ARA FIGURE | TaBie | AND WHAT SHOULD BE DONE ABOUT IT
NO GRAPH NO NC
-25 12-28 Recommend that the installation antenma alionment
nrocedure he chanoed *hrovybont to specify a 25 1EF
procedure be changed *hronyhont to specify o .0 1
antenna layg rather than 17, /Q\\
, | '\\‘% »
REASON: Experience has shown that wx\»'/om} a 19 lap,
the antenna servo system 1S too sensitive to wind
miictinag in oaverace nd 00 e, s and has 4 o-.n,l.v.n 48
b\ld\ 1 Ilb LI ALCTHD wi J NG [2 DR iaos [ R LR O | § 7 L
rapidly accelerate and do o9 as 't hunts, causing
strain to the drrve train. | ing is Lx.lm‘.e' by
adjusting the lag to %’ withot degradat ion of
operaition. 4<\
3-10 13-3 3-1 Item 5, Function nolt\ﬁ’ Change "2 db" to '3db.
REASON: Th 'u_matmen.. procedure the the TRANS POWER
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Figure 6-1. AN/GRM-114 motherboard A1A2,
schematic diagram (sheet 1 of 2).
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schematic diagram (sheet 2 of 2).
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Figure 6-4. AN/GRM-114 coaxial cable assembly
A1A22, schematic diagram.
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Figure 6-9. Clock divider A1A3A4,
schematic diagram.
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Figure 6-13. 1200 MHz amplifier A1A6,
schematic diagram.
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schematic diagram.
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Figure 6-15. Rear panel assembly A1A8,
schematic diagram.
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Figure 6-16.  Duty cycle regulator ALA8AL,
schematic diagram.
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Figure 6-18.  79-80-MHz loop A1A10,
schematic diagram
(sheet 1 of 2).
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Figure 6-18. 79-80 MHz loop A1A10,
schematic diagram
(sheet 2 of 2).
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Figure 6-19. VCO tuner A1Al1,
schematic diagram.
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Figure 6-20.  Dual tone generator A1A12,
schematic diagram (sheet 1 of 2).
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Figure 6-20. Dual tone generator A1A12,
schematic diagram (sheet 2 of 2).
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Figure 6-21. 250 kHz if. monitor audio A1A13,
schematic diagram (sheet 1 of 3).
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Figure 6-21. 250 kHz i.f. monitor audio A1A13,
schematic diagram (sheet 2 of 3).
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schematic diagram (sheet 3 of 3).
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Figure 6-22.  Regulator and power supply
A1A14, schematic diagram.
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Figure 6-23. 1080 MHz multilplier amplifier
A1A15, schematic diagram
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Figure 6-24. 1200 MHz diode switch A1A16,
schematic diagram.
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Figure 6-25. Power monitor A1A17,
schematic diagram.
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Figure 6-26. Spectrum analyzer A1A18,
schematic diagram.
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Figure 6-27.  Spectrum analyzer module no. 1
A1A18A1, schematic diagram.
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Figure 6-28.  Oscilloscope inverter board
A1A18A2, schematic diagram.
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Figure 6-29.  Spectrum analyzer module no. 2
A1A18A3, schematic diagram
(sheet 1 of 3).
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Figure 6-29.

Spectrum analyzer module no. 2
A1A18A3, schematic diagram

(sheet 2 of 3).
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Oscilloscope main circuit board
A1A18A4, schematic diagram

(sheet 1 of 2).
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Figure 6-30. Oscilloscope main circuit board
A1A18A4, schematic diagram
(sheet 2 of 2).
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Figure 6-31.  Spectrum analyzer front plate

assembly A1A18A5, schematic
diagram.
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Figure 6-32.  First mixer A1A19,
schematic diagram.
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Figure 6-33. Second mixer A1A20,
schematic diagram.
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Figure 6-34. 100 MHz filter A1A21,
schematic diagram.
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Figure 6-35. Battery, modified A1A23,
schematic diagram.
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Figure 6-36. 100 MHz amplifier/108 MHz mixer
A1A24A1, schematic diagram.
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Figure 6-37. 120 MHz receiver A1A24A2,
schematic diagram (sheet 1 of 2).
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Figure 6-37. 120 MHz receiver A1A242,
schematic diagram (sheet 2 of 2).
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Figure 6-38.  FM/AM generator A1A24A3,
schematic diagram.
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Figure 6-39. Relay driver A1A25,
schematic diagram.
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High frequency multiplier/mixer
A1A26, schematic diagram.
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Figure 6-41. Frequency select switch A1A27,
schematic diagram.
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Figure 6-42. High level amplifier A1A28,
schematic diagram
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Figure 6-43. MM-100 assembly A2A1,
schematic diagram
(sheet 1 of 3).
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Figure 6-43. MM-100 assembly A2A1,
schematic diagram
(sheet 2 of 3).
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