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

DO NOT TRY TO PULL OR GRAB THE INDIVIDUAL

IF POSSIBLE, TURN OFF THE ELECTRICAL POWER

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

SEND FOR HELP AS SOON AS POSSIBLE:

AFTER THE INJURED PERSON IS FREE OF
CONTACT WITH THE SOURCE OF ELECTRICAL
“SHOCK, MOVE THE PERSON A SHORT DISTANCE
AWAY AND IMMEDIATELY START ARTIFI@IAL
‘RESUSCITATION

4
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WARNING

WARNING

HIGH VOLTAGE

IS USED IN THE OPERATION OF THIS EQUIPMENT

DEATH ON CONTACT

MAY RESULT IF PERSONNEL FAIL TO OBSERVE SAFETY PRECAUTIONS

Never work on electronic equipment unless there is another person nearby
who is familiar with the operation and hazards of the equipment and who is
competent in administering first aid. When the technician is aided by
operators, he must warn them about dangerous areas.

Whenever possible, the power supply to the equipment must be shut off
before beginning work on the equipment. Take particular care to ground every
capacitor likely to hold a dangerous potential. When working inside the equip-

ment, after the power has been turned off, always ground every part before
touching it.

Be careful not to contact high-voltage connections of 115 volt ac input con-
nections when installing or operating this equipment.

Whenever the nature of the operation permits, keep one hand away from the
equipment to reduce the hazard of current flowing through vital organs of the
body

WARNING Do not be misled by the term “low voltage”. Potentials as low as
50 volts may cause death under adverse conditions.

For Artlficial Respiration, refer to FM 21-11.
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WARNING
HIGH VOLTAGE
is used in this equipment.
DEATH ON CONTACT
MAY RESULT IF SAFETY PRECAUTIONS
ARE NOT OBSERVED.
Remove all rings, watches and jewelry before turning power on.

Make certain you are not grounded when working inside the equipment with power turned
on. Do not attempt internal service or adjustment unless another person is present who
is capable of rendering first aid and resuscitation. A periodic review of safety pre-
cautions in TB 385-4, Safety Precautions for Maintenance of Electrical/Electronic
Equipment, is recommended.

WARNING

Never attempt to lift a radio receiver-transmitter (RT) alone. Serious injury could
result.

WARNING
TRICHLOROTRIFLUOROETHANE

Fumes of TRICHLOROTRIFLUOROETHANE are poisonous. Provide adequate ventilation
whenever you use TRICHLOROTRIFLUOROETHANE. Do not use solvent near heat or open
flame. TRICHLOROTRIFLUOROETHANE will not burn, but heat changes the gas into
poisonous, irritating fumes. DO NOT breathe the fumes or vapors. TRICHLOROTRI-
FLUOROETHANE dissolves natural skin oils. DO NOT get the solvent on your skin. Use
gloves, sleeves, and an apron which the solvent cannot penetrate. If the solvent is taken
internally, consult a physician immediately.

C/(D blank)
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HOW TO USE THIS MANUAL

This manual is designed to help you maintain receiver-transmitters used in the AN/VRC-12 series
radio sets.

The table of contents on the front cover is provided for quick reference to important information.
There is also an alphabetical index to help locate specific information.

Measurements in this manual are given in both US standard and metric units.

Read all preliminary information found at the beginning of each procedure. It contains important
directions which must be followed to perform the task correctly.

Warning pages are located in the front of this manual. You should learn the warnings before doing
maintenance on the equipment.

Paragraphs in this manual are numbered by chapter and order of appearance within a chapter. A
subject index appears at the beginning of each chapter, breaking the chapter into sections. A more
specific subject index is located at the beginning of each section to help you find the exact paragraph
you are looking for.

There are three chapters covering direct support performance tests, troubleshooting, and alinement

procedures. Each chapter shows how to perform these tasks using a different set of test equipment;
that is:

1. Chapter 3 contains performance and troubleshooting procedures, using Maintenance Kit MK-
1978/VRC and discrete test equipment (TMDE).

2. Chapter 4 contains performance and troubleshooting procedures, using Test Set
AN/GRM-114A.

3. Chapter 5 contains performance and troubleshooting procedures, using Test Cable No. 1 and
discrete test equipment (TMDE).

The procedures you follow will depend upon the test equipment at your disposal.

For repair parts and tools required for direct support and general support maintenance, refer to| TM
11-5820-401-34P-2-1 (RT-246(*)/VRC) and TM 11-5820-401-34P-2-2 (RT-524(*)/VRC).

iii/(iv blank)
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CHAPTER 4

DIRECT SUPPORT PERFORMANCE AND TROUBLESHOOTING
PROCEDURES USING TEST SET AN/GRM-114A

Subject Section Page
PerfOrMAaNCE TESES ... vt |
TroubleShOOTING ... Il 4-66
Alinement and Adjustment ProceAUIES...............ooooiiiiiiiiiie i Il
OVERVIEW

This chapter contains performance tests, troubleshooting, and alinement procedures at the direct
support level using Test Set AN/GRM-114A.

The performance tests are diagnostic in purpose. They should be used to verify that an RT is operating
properly or to point out the existence of faults.

If failure to meet a performance test standard confirms that a fault is present in the unit under test, the
test procedure will refer you to a specific chart in the troubleshooting section. The troubleshooting
charts are designed to isolate the faults noted in the performance tests. They will guide you to the
source of defects and/or misalinements.

Once it has identified the source of a fault, a troubleshooting chart will refer you to the appropriate
repair/replacement instructions or alinement procedures. Because each stage of the RT's receiver or
transmitter sections depends upon its other stages for overall operating efficiency, the replacement,
repair, or realinement of even one component could alter the RT's signals enough to create the need
for other realinements. Therefore, after making any alterations in the RT, do all the performance
tests, even those you have done already.

4-1
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Section | PERFORMANCE TESTS

Subject Para Page
GEBNEIAL L.
B 25 Volt DC Common OUEPUL TESE...........cooooo. oo 4-1.1

Receiver Tests:

VOLUME CoNtrol TS . ....oiviiiiiiiiii i,
Receiver SeNnSItIVITY TeST.. ...
NEW SQUELCH TeSE .. .ot [4-8]
OLD SQUELCH TESE ... oiiiiiiiiie e [4-12]
Receiver AUio POWEE TS ...
Receiver Audio DiStOrtion TEeSt...........cocioviiiiiiiiiii
Receiver Audio Response Test (Normal Mode) ...............cccoiiviiiiiiiiiiiis
Receiver Audio Response Test (X-Mode)............ccooviivviiiiiiiiiii i,
Receiver SeleCtiVity TeST ... 4-10 4-26

Transmitter Tests:
Transmitter Frequency Accuracy Test

I~
—
N
N
(8]
o

Transmitter Low and High Power Output Test .................ccoocciiiiiiii 4-12 4-33
Transmitter Deviation Test (Normal Mode) ..o 4-13 4-36
Transmitter Limiting TeSt.........cocoiiiiiiiii 4-14
Transmitter Distortion Test (Normal Mode) ................ccoooii i 4-15 4-43
Transmitter Deviation Test (X-Mode€) ..., 4-16
Transmitter Distortion Test (X-Mode).................oocooiiiiii 4-17
Transmitter Squelch Tone Stability TeSt..............ccccooviiiii s 4-18 [4-54
Transmitter Signal-to-Noise Ratio TeSt................c....ccocooioiiiiiiiii 4-19 4-57
Antenna Information (Switching) Test.................. 4-20
Automatic Frequency Selection TeSt ... 4-64

4-1. GENERAL.

This section contains performance test procedures for use with Test Set AN/GRM-114A. They will
enable you to determine whether or not an RT is operating acceptably. Each test procedure checks
specific functions of the receiver or transmitter sections to help you find and isolate faults.

Each test is complete and maybe performed individually. Therefore, you may choose an appropriate
test to verify gross equipment failure or performance degradation of specific stages. However, this
maintenance approach is not recommended, it is best to perform all the tests in sequence. This
systematic maintenance approach will ensure that all faults are found and corrected.

Faults in the RT are evidenced by failure of the unit to meet the performance standards found within the

test procedures in bold type. When an RT fails to meet a performance standard, discontinue the test
and turn to the troubleshooting chart referred to in the procedure.
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4-1.1. +25 VOLT bDC COMMON OUTPUT.

T™M  11-5820-401-34-2

-2/0967-LP-432-3030

PURPOSE: This test checks the RT's +25 Vdc output used to power the Vinson Systems

EQUIPMENT

CONTROL OR SWITCH

POSITION/SETTING

MK-1978/VRC

RT

MM-100E

POWER

AUX POWER

KEY

ALL OTHER SWITCHES

LIGHT

BAND

MC TUNE KC
POWER

30V

ON
OFF

RCVE
DOWN

ON

A
30.00
LOW

+DC

1. Connect MM-100E attenuated Probe A to MK-1978/VRC Pin C Jack (below Aux Power
Switch). Connect Probe B to ground.

STANDARD. MM-100E should indicate 22-30V. If voltage is lower or higher than 22-30V

check power supply.

2. If MM-100E indicates OV see Troubleshooting Chart [(paragraph 4-23).

492. VOLUME CONTROL TEST.

PURPOSE. This test checks the VOLUME control of the RT for proper operation. When a 1-kHz tone

is injected into the RT ANTENNA port, the speaker should output a clear tone with no scratchy sound or
sudden drop in volume. The absence of a tone means that the signal is not passing completely through
the RT circuitry and could even indicate total equipment failure; therefore, perform this test before the

others in this section.

Change 3

4-2.1/(4-2.2 blank)






4-2 VOLUME CONTROL TEST. (CONT)

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G
Maintenance Kit MK-1978/VRC

TM  11-5820-401-34-2-2/0967-LP-432-3030

Test Set AN/GRM-114A
Rf Cable RG-58/U

TEST SETUP. Connect equipment as shown in test setup diagram @ :

o B
o R

|

add 4444] %
okl

2
-9 L 8

AN/GRM-114A

ATTENUATED PROBE POWER
ON X-1 SETTING SUPPLY
PP-1104(*)/G
Al B
255V DC
POWER
MK-1878/VRC
GND SPKR
o O
RCVR
XMTR
RG-68/U
—O
ANT
RT
P4O1
T —————

EL4GP370

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following

table.
CONTRCL AND SWITCH SETTINGS
EQUIPMENT CONTROL OR SWITCH POSITION/SETTING

MK-1978/VRC POWER ON

AUDIO MUTED

KEY RCVE

X-MODE (RT) NORMAL

AUX RCVR NORMAL

SQUELCH ON

4-3



TM 11-5820-401-34-2-2/0967-LP-432-3030

4-2. VOLUME CONTROL TEST. (CONT)

CONTROL AND SWITCH SETTINGS (CONT)

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING

RT BAND ®
MC-TUNE-KC 30.00
SQUELCH OLD OFF
LIGHT ON
VOLUME Fully counterclockwise
POWER LOW
SPEAKER (RT-524/VRC) OFF

AN/GRM-114A; See test setup diagram

MM-100E

01 000.0

FULLY
COUNTER-

030 000.0 CLOCKWISE

20KHz 8KHz NORM

ﬁ@mmn .;ul ® Guacrorsen

oFr

L

oty d
L]

T

OFF ADJSTFOR  FM RCVR  JUST GEN MID 204V AUTO MID
8 KHz DEVIATION PAST RANGE
ON METER
DETENT ELAGP371
TEST PROCEDURE

1. Connect MM-100E attenuated probe A to MK-1978/VRC SPKR jack; connect probe B to GND

jack. (See test setup dlagram

, page 4-3.)

2. Turn RT VOLUME control fully g\)ockwlse, then fully counterclockwise.

STANDARD. Tone from ME-100E speaker should be clear with no scratchiness or sudden changes
in volume at any point in the rotation of the VOLUME control.
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TM  11-5820-401-34-2-2/0967-LP-432-3030

4-2. VOLUME CONTROL TEST. (CONT

3. If volume changes suddenly, if tone is scratchy, or if no tone at all is heard, see troubleshooting
chart 4-1.

4-3. RECEIVER SENSITIVITY TEST.

PURPOSE. This test checks the ability of the RT to detect low level rf signals by measuring its SINAD
at several frequencies. SINAD gives receiver sensitivity in terms of the following ratio:

Signal + noise + distortion/noise + distortion.

SINAD is expressed in decibels. The better a receiver's SINAD, the better signals, even weak ones,
can be heard over unwanted internal noise. The SINAD for the RT should be at least -10 db (from a

zero-db reference) when the rf level is 0.5 pv.
TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G Test Set AN/GRM-114A
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U

TEST SETUP. Connect equipment as shown in test setup diagram @ .

| il
f ® N ATTENUATED PROBE ;wpil;
m A ON X-1 SETTING A
[ 12 O

1]

|k W swvor oy A . 255V DC
' - “%Z’_ db POWER

(]
O
o0 O\ 9] MK-1978/VRC

l!:ii

o

(¢
[<)K+)
00
0 00

oO
O o
H o
[+

GND SPKR
o O
i RCVR /
H XMTR
g RG58/U 0
2. ANT
oo RT
9 P401
i e C: : )__ ______
ELAGP370
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TM  11-5820-401-34-2-2/0967-LP-432-3030

4-3. RECEIVER SENSITIVITY TEST. (CONT)

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following

table.
CONTROL AND SWITCH SETTINGS
EQUIPMENT CONTROL OR SWITCH POSITION/SETTING

MK-1978/VRC POWER ON

AUDIO MUTED

KEY RCVE

X-MODE (RT) NORMAL

SQUELCH ON
RT BAND ®

MC-TUNE-KC 30.00

SQUELCH OLD OFF

LIGHT ON

VOLUME Fully counterclockwise

POWER LOW

SPEAKER (RT-524/VRC) OFF

AN/GRM-114A;
MM-100E

See test setup diagram

FULLY
COUNTER-

B
O 01 000.0 030 000.0 CLOCKWISE
=} \
O R
]‘ w‘r
NOR 2
9
~ie FNI/AM - 110
188 s
o IC  —mSECDN - w
"n ] IW LR
O L a0

. [ dfd 4

VOLLINE  SOUELCNM

G798 135 A%

MGn (DEY OF

 » . |

EERACAN

WNM-—100L
'y

OFF ADJUST FOR F RCVR JUST GEN MID 05V AUTO
8 KHz DEVIATION PAST
ON METER DETENT

4-6

\
FULLY

COUNTER-

CLOCKWISE
EL4GP372



TM 11-5820-401-34-2-2/0967-LP-432-3030

4-3. RECEIVER SENSITIVITY TEST. (CONT)

VERY
/@: TENSITY rocus@lfmumsva ANTENNA
DEVIATIQN (KHz)
- o}@ - 32| o 2 + 23W MAX s |8 s 0
F 4 4
HORIZ 0 ) INPUT (P X0 ) m
6 nm)molu ) 1 s, ©
E'l-l!:gl \"J LPWR HI LVL
—KHz — FM /AM - I |OO S —KHp— r—=WATTS — ‘:‘bloo
15 815 o 2 6 20x 10 xI00 8FO-AF LEVEL 40dBm
oy .

—woN AC 'Té"ss\.::g.%""foT © LOCK ©
vkl S'orr @ oD . R FREGUENCY MHz ZeR0
.g ctL FREQ caL | i 1 @
MODULAT ION FREQ Hz [of [of . RCYR
EXY " |

fe] deld )| & /
AM

BFO INT MOD gxy sPkr  RCVR

GEppo@® 990 5%

Sensitivity Test at 30.00 MHz

ELAGP373

1. Connect MM-100E attenuated probe A to MK-1978/VRC SPKR jack; connect probe B to GND.
(See test setup diagram , page 4-5.)

2. Adjust RT VOLUME contro for 17-volt indication on MM-100E meter.

3. If 17-volt indication cannot be obtained on MM-100E, see troubleshooting chart 4-6.

4. Change MM-100E RANGE switch to SINAD.

STANDARD. MM-100E blue SINAD scale should indicate 10 or greater.
5. If MM-100E scale indicates below 10, see troubleshooting chart 4-2.
Sensitivity Test at Other Frequencies
6. Set AN/GRM-114A RF FREQUENCY MHz thumbwheels ((1), test setup diagram C )and

RT MC-TUNE-KC switch to frequency control settings listed below. After each frequency
change note MM-100E blue SINAD scale indication.

RT SWITCH SETTINGS EQUIVALENT AN/GRM-114A THUMBWHEEL SETTINGS
41.00 MHz (BAND ® ) 041 000.0
52,00 MHz (BAND ® ) 052 000.0
53.00 MHz (BAND ® ) 053 000.0
64.00 MHz (BAND ® ) 064 000.0
75.00 MHz (BAND ® ) 075 000.0
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TM 11-5820-401-34-2-2/0967-LP-432-3030

4-3. RECEIVER SENSITIVITY TEST. (CONT)
STANDARD. MM-100E blue SINAD scale should indicate 10 or greater at each frequency.

7. If MM-100E indication falls below 10 at any frequency, see troubleshooting chart 4-2.

4-4. NEW SQUELCH TEST.

PURPOSE. This test checks the sensitivity of the RT squelch modules (A5200, A5300) to the NEW
SQUELCH signal (150 Hz) at several carrier frequencies. The 150-Hz signal is injected into the RT
ANTENNA port, energizing Squelch Module Relay K5002, which unsquelches the receiver. Proper

operation of the squelch modules is verified by CALL lamp response to carrier signal strength
of 0.1 to 0.5 pv, not to exceed 0.5 pv rf level.

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)G Test Set AN/GRM-114A
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U

TEST SETUP. Connect equipment as shown in test setup diagram @

® = =
r o N\ ATTENUATED PROBE POWER
ON X-1 SETTING SUPPLY
PP-1104(*)/G
Al 8
255V DC
POWER
MK-1978/VRC
RCVR
XMTR
RG-58/U
—————————— o
ANT
RT
P401
) SHU

EL4AGP374

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the Tollowing table.
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4-4. NEW SQUELCH TEST. (CONT)

TM 11-5820-401-34-2-2/0967-LP-432-3030

CONTROL AND SWITCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
MK-1978/VRC POWER ON
AUDIO MUTED
KEY RCVE
X-MODE (RT) NORMAL
SQUELCH OFF
RT BAND (,?0
MC-TUNE-KC 30.
SQUELCH NEW ON
LIGHT ON
VOLUME Fully counterciockwise
POWER LOW
SPEAKER (RT-524/VRC) OFF
AN/GRM-114A See test setup diagram
030 000.0 6 KHz 3KHz

[:! VE T
GINTENSIYY FOCUS@ NALWDISPR

OFF

10
3 2 23
q
L]

50.5

15 FRE?NOR (]

HORI

+

Y
-]

NORM

FREQ

ERROR
—KHe =
15 815

M/AM - 1100

o »

EP
r—-VION rmSECJD’V—|

© Lok ©

S
2

\ RF FREQUENCY

MHz

D
[ 10 (]
@iu @ FRlEQ @ cAL

ODULATION FREQ Hz

iEEIH defd d)

VOLUME

" d4dd o

SQUELCH

E)(T ACC \ AUTO
SCOPE IN XNz VAR INT MOD
2
OF . @
OFF °FF
OFF g
1
ADJUST FOR
3 KHz DEVIATION CJS;LT:R :‘;{g
ON METER
CLOCKWISE RCVR DETENT GEN 0.05 uv  ELAGP376
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TM 11-5820-401-34-2-2/0967-LP-432-3030

4-4. NEW SQUELCH TEST. (CONT)

TEST PROCEDURE

3
K@mr:mnv FOCUI@EN"::N PR ANTENNA
= = et 00, [ eswua OEviTIgN (xl
s N
i \FM/AM = 1100'S  —tiias r—oaarrs -
-] Wm
® Locx © 810
RF FREQUENCY MHZ ZEM |
EEEEEN G
o
RCVR

VOLU”E SQUELCH

m-ruoo EXT sekr RCVR

9. g
P99 By C1-0

RCVR (DET OFF)

EL4GP376

NEW SQUELCH Test at 30.00 MHz

1. Turn AN/GRM-114A RF LEVEL control (1) slowly clockwise until RT Iamp lights. (See test
" setupdiagram ©) .

2. lf CALL lamp does not light, set AN/GRM-114A MODULATION FREQ Hz thumbwheels (2) to
00 151.0 Hz, return RF LEVEL control (1) to minimum setting, and repeat step 1. If CALL lamp
still does not light, set MODULATION FREQ Hz thumbwheels (2) to 00 149.0, return RF LEVEL
control (1) to minimum setting, and repeat step 1.

STANDARD. RT CALL lamp shouid light while AN/GRM-114A RF LEVEL Is at or below 0.5 uv.

I 3. It RF LEVEL (1) is more than 0.1 pv not to exceed 0.5 uv, when RT CALL lamp lights or if
CALL lamp will not light, see troubleshooting chart 4-5.

4. Remove cable from RT ANTENNA port.
STANDARD. RT CALL lamp should go out. Remember, without the 150-Hz tone, Relay K5002 will not
be energized to supply the 16 volts necessary to turn on the audio amplifiers; therefore, the receiver is
squeiched.

5. It CALL lamp does not go out, see troubleshooting chart 4-5.
8. Reconnect cable to RT ANTENNA port.
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TM 11-5820-401-34-2-2/0967-LP-432-3030

4-4. NEW SQUELCH TEST. (CONT)

STANDARD. RT CALL lamp should light,

7. If CALL lamp does not light, see troubleshooting chart 4-5.

NEW SQUELCH Test at Other Frequencies
8. Return AN/GRM-114A RF LEVEL control (1) to minimum setting.
9. Set AN/GRM-114A RF FREQUENCY MHz thumbwheels (3) and RT MC-TUNE-KC switch to fre-
guency control settings listed below. Repeat steps 1 through 7 at each frequency.

NOTE
Change RT to BAND at 53, 65, and 75 MHz.

RT SWITCH SETTING EQUIVALENT AN/GRM-114A THUMBWHEEL SETTING
41.00 MHz 041 000.0 Hz
52.00 MHz 052 000.0 Hz
53.00 MHz 053 000.0 Hz
65.00 MHz 065 000.0 Hz
75.00 MHz 075 000.0 Hz
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TM  11-5820-401-34-2-2-/0967-LP-432-3030

4-5. OLD SQUELCH TEST.

PURPOSE. This test checks the sensitivity of the RT squelch modules (A5200, A5300) to OLD
SQUELCH noise components (7300 Hz) at several carrier frequencies. Proper operation of the
squelch modules is verified by the CALL lamp response to signal strength at or below a 0.1

to 0.7-pv rf carrier level.

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G
Maintenance Kit MK-1978/VRC

Test Set AN/GRM-114A
Rf Cable RG-58/U

TEST SETUP. Connect equipment as shown in test setup diagram @

ATTENUATED PROBE
ON X-1 SETTING

A B

|

® N\
/’/—“‘\ £
et
-
: - L O
- e
‘ ot
soor 10 LT (e ene o e]
e
0y I Ot
& o saromn
e - -no @
wou OOOOO ..... ot w00
0 _0 ©
ooo o 2 0
9,0,9,° ruse
o © Lo
Q w ®ow
wrea N\
] e || R
. . s
. i :m H
! L =
=
. . 3l

RG-58/U

POWER
SUPPLY
PP-1104(*)/G

255V DC

POWER

MK-1978/VRC
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4-5. OLD SQUELCH TEST. (CONT)

TM 11-5820-401-34-2-2/0967-LP-432-3030

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following table.

CONTROL AND SWITCH SETTTNGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
MK-1978/VRC SQUELCH OFF
POWER ON
AUDIO MUTED
KEY RCVE
X-MODE (RT) NORMAL
RT POWER LOW
VOLUME Fully counterclockwise
BAND
MC-TUNE-KC 30.00
SQUELCH OLD ON
LIGHT ON
SPEAKER (RT-524/VRC) OFF
AN/GRM-114A; See test setup diagram
MM-100E
030 000.0
/@mnmwv FOCUS@ M.Y 13PR = s : — : 3 = A:LE::A :a““'su (m::) }
- 1 OFF 54 — 4 . 0 S g
HORIZ : %) INPUT 0, 124 ¢ m
s 21" @ T3 ijm "-3 @ @T‘} @
s LEVEL NORM
S e KM/AM = 1100'S o —werra— ay P

v —KH —l
15 8

D —VEEE SWEEP
—vov AC |-°m SEC/DI \1)—|

IEE %é @ﬂ§|\

. i

(]

© Lok ©

20l 20 x100
816

) RF FREQUENCY MHz

[3dd ddd 4]

@£2°9

INT MOD EXT ACC

VOLUME

SQUELCH

OFF

OFF

FUI.lY
COUNTER-
CLOCKWISE

RCVR

DETENT

GEN

MID

AUTO

0.05 Vv

€LAGP377
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TM 11-5820-401-34-2-2/0967-LP-432-3030

4-5. OLD SQUELCH TEST. (CONT)

TEST PROCEDURE

© =

o VERT
@lurem‘rv rocm® NALYDISPR ANTENNA
5@ - 32|¢.a|23+ 25W MAX
| OFF
s 4 o) [ '
" HoRIZ w-:g ) INPUT
is Fe Zmu

LEVEL
£xROR —PWR T
oK FM/AM ; 1HOO S e r—WATTS od g‘ﬁo

v 816
(e Fo’ oo U
T WF RF FREQUENCY MHz ZERO
r Q) i
uoouu.mon FREQ Hz ‘ ﬂ Of q 4 q q Eﬂ) aclvn

™ GEN peym

BB § o

INT MOO gxT spxe RCVR TRANS —RCVR

CHRL A =3 =ty

oFF RCVR (DET OFF)  NEFOUT i
H / U:ll 1=}
2

OLD SQUELCH Test at 30.00 MHz

BATT

§©a§s
"’:@

EL4GP378 -

1. Turn AN/GRM-114A RF LEVEL control (1) slowly clockwise until RT CALL lamp lights. (See
test setup diagram © .)

STANDARD. RT CALL lamp should light while AN/GRM-114A RF LEVEL control is at 0.1 to 0.7 pv.

2. If RF LEVEL control (1) is more than 0.7uv, see troubleshooting chart 4-5.
3. Remove cable from RT ANTENNA port.

STANDARD. RT CALL lamp should go out.

4. If RT CALL lamp does not go out, see troubleshooting chart 4-5.
5. Reconnect cable to RT ANTENNA port.

STANDARD. RT CALL lamp should light.
6. If CALL lamp does not light, see troubleshooting chart 4-5.
OLD SQUELCH Test at Other Frequencies

7. Return AN/GRM-114A RF LEVEL control (1) to minimum setting.

8. Set AN/GRM-114A RF FREQUENCY MHz thumbwheels (2) and RT MC-TUNE-KC switch to fre-
quency control settings listed below. Repeat steps 1 through 7 at each frequency.
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TM 11-5820-401-34-2-2/0967-LP-432-3030

45. OLD SQUELCH TEST. (CONT)

NOTE
Change RT to BAND (B) at 53, 65, and 75 MHz.
RT SWITCH SETTING EQUIVALENT AN/GRM-114A THUMBWHEEL SETTING
41.00 MHz 041 000.0 Hz
52.00 MHz 052 000.0 Hz
53.00 MHz 053 000.0 Hz2
65.00 MHz 065 000.0 Hz
75.00 MHz 075 000.0 Hz

48. RECEIVER AUDIO POWER TEST.

PURPOSE. This test checks the ability of the RT to drive its three audio outputs, namely:
1. The MUTED audio output, which supplies power to the speaker.
2. The UNMUTED audio output, which supplies power to the headphones.
3. The FIXED LEVEL audio output, which supplies power to the interphone system.

An rf level strong enough to drive the A4200 module into limiting (20 pv) is injected into the RT
ANTENNA port. The audio output voltages are then measured at the SPKR and INTERCOM jacks of the
MK-1978/VRC.

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G Test Set AN/GRM-114A
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U

TEST EQUIPMENT SETUP. Connect equipment as shown In test setup diagram @ ’
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4-6. RECEIVER AUDIO POWER TEST. (CONT)

® =
4

i

O WPy e

(44 ddd 4] ¢

ATTENUATED
PROBE ON
POWER
X-1 SETTING SUPPLY
), L 2
A B PP-1104(°)/G
265V DC
POWER
RCVR
(o] O
GND SPKR INTER. g XMTR
COM
AT ANT
RG8/U
”|91-(:::
ELAGP3TO

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following table.

CONTROL AND SWITCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
MK-1978/VRC POWER ON
AUDIO MUTED
KEY RCVE
X-MODE (RT) NORMAL
SQUELCH ON
RT BAND
MC-TUNE-KC 60.00
SQUELCH OLD OFF
LIGHT ON
VOLUME Fully counterclockwise
POWER Low
SPEAKER (RT-524/VRC) OFF

AN/GRM-114A;
MM-100E

See test setup diagram )
page 4-17
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4-8. RECEIVER AUDIO POWER TEST. (CONT)
TEST PROCEDURE

FULLY
COUNTER-
01 000.0 060 000.0 CLOCKXWISE 20 KHz 8 KHz NORM 30 VOLTS Hi-Zz
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@3 ) ) %X Cl\-© ) |le ©000° "
¥ L4 3 r AN {DET OR} I‘A: ron w’n' [e] /A ‘S"/J
— = . 4. \ \__M¥=100E /
“\ / / \ \
OFF ADJUST FOR FM RCVR JUST GEN MID 20uv AUTO FULLY
8 KHz DEVIATION PAST COUNTER-
ON METER DETENT CLOCKWISE
ELAGP380
Muted Audio Power Test

1. Connect MM-100E attenuated probe A to MK-1978/VRC SPKR Jack; connect probe B to GND
jack. (See test setup diagram , page 4-16.)
2. Turn RT VOLUME control fully clockwise.
STANDARD. MM-100E meter should indicate at least 20 volts.

3. If MM-100E meter indicates less than 20 volts, see troubleshooting chart 4-6.

Unmuted Audio Power Test

4. Change MK-1978/VRC AUDIO switch to UNMUTED setting.
5. Change MM-100E RANGE switch 10 volts.

STANDARD. MM-100E should indicate at least 7.75 volts.
6. If MM-100E meter indicates less than 7.75 volts, see troubleshooting chart 4-6.

Fixed Audio Power Test
7. Connect MM-100E attenuated probe A to MK-1978/VRC INTERCOM jack. (See test setup

diagram (®) )
8. Change MM-100 RANGE switch to 0.3 volts.

Change 3
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4-6. RECEIVER AUDIO POWER TEST. (CONT)
STANDARD. MM-100E should indicate at least 0.16 volt.

9. If MM-100E meter indicates less than 0.16 volt, see troubleshooting chart 4-6.

4-7. RECEIVER AUDIO DISTORTION TEST.

PURPOSE. This test checks the ability of the RT to minimize distortion. It is similar to the Receiver
Sensitivity Test (paragraph 4-3), except that now a strong (20-pv) rf level is used instead of a weak
(0.5uv) one. The 20-uv rf level is injected into the RT ANTENNA port. The audio distortion,
measured at the MUTED AUDIO output jack of the MK-1978/VRC, should be less than 8 percent.

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G Test Set AN/GRM-114A
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U

TEST EQUIPMENT SETUP. Connect test equipment as shown in test setup diagram @ .

@ o= : ="
( ® N\ ATTENUATED PROBE POWER
ON X-1 SETTING SUPPLY
m s PP-1104(*)/G
A — ey r——"ﬂ"-ﬁo A B
roor, Va0 /am:;:..] [:—“‘;:"—.:l 25-5ch
..ZEZ%#%T .....é?: db POWER
F7ING s
P h 000
O o2e2e%
® %000° MK-1978/VRC
e [
& ' 7 [L RCVR
~iso FMAM-1100S oy - . XMTR
R PR L s RGE8/U
A CTR e TR
j ‘1_' - | m :- "
{ 44 44 424 | I[ﬂﬁ akk] @H o e RT
L——Jo & 0.0 e~=_"T P401
20 O ® ﬁ DD 3T TS o
ELAGP374

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following table.
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4-7. RECEIVER AUDIO DISTORTION TEST. (CONT)

CONTROL AND SWITCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING

MK-1978/VRC POWER ON
AUDIO MUTED
KEY RCVE
AUX RCVR NORMAL
X-MODE (RT) NORMAL
SQUELCH ON

RT BAND
MC-TUNE-KC 64.00
SQUELCH OLD OFF
LIGHT ON
VOLUME Fully counterclockwise
POWER Low
SPEAKER (RT-524/VRC) OFF

AN/GRM-114A; See test setup diagram

MM-100E
TEST PROCEDURE
FULLY
COUNTER-
010000 0640000 CLOCKWISE 20KHz 8KHz NORM 30 VOLTS HI-Z

T
~ aSeC/Orv:
L)

Y s
SR

1
-
o

Q Locx
WAL,

vOLNE  SOUELOH

O all:

@

OFF ADJUST FOR FM RCVR JUST GEN MID 20uV AUTO FULLY
8 KHz DEVIATION PAST COUNTER-
ON METER DETENT CLOCKWISE

EL4GP381
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4-7. RECEIVER AUDIO DISTORTION TEST. (CONT)

Jack. (See test setup diagram , page 4-18.)
2. Adjust RT VOLUME control for 17-volt indication on MM-100E meter.

3. Change MM-100E RANGE switch to DIST 0-30%. If meter indicates less than 10 percent, set
RANGE switch to 0-10%.

1. Connect MM-100E attenuated ;@be A to MK-1978/VRC SPKR jack; connect probe B to GND

STANDARD. MM-100E (distortion) meter should indicate less than 8 percent.

4. |1f MM-100E meter indicates 8 percent or above, see troubleshooting chart 4-7.
4-8. RECEIVER AUDIO RESPONSE TEST (NORMAL MODE).

PURPOSE. This test checks the RT A5000 tray for a flat response to modulating frequencies at and
below 3 kHz. Receiver circuits are said to have a flat response if their gain remains nearly constant
over a specified bandwidth. Frequencies not falling within this limited range receive little or no gain.
The ability of the RT to detect and respond flatly to the desired voice frequencies Is verified by injecting
1 kHz, 500 Hz, and 3 kHz into its ANTENNA port and insuring that the power measured at the SPKR jack
of the MK-1978/VRC, falls within the required db range.

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G Test Set AN/GRM-114A
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U

TEST EQUIPMENT SETUP. Connect equipment as shown In test setup diagram @ .

o= =
a4 ® N ATTENUATED PROBE POWER
ON X-1 SETTING SUPPLY
PP-1104(*)/G
Al B
265V DC
POWER
MK-1978/VRC
RCVR
o XMTR
' RG68/U
I R N D O
i ﬁﬁd 444 At
9 8o P401

© [> ©” ? “'#_O '?":" [ ]_‘ et S
\Q@// AN/GRM-114A _-g/

ELAGP374
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4-8. RECEIVER AUDIO RESPONSE TEST (NORMAL MODE). (CONT)

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following table.

CONTROL AND SWITCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
MK-1978/VRC POWER ON
AUDIO MUTED
RCVE
X-MODE (RT) NORMAL
AUX RCVR NORMAL
SQUELCH ON
RT BAND ®
MC-TUNE-KC 30.00
SQUELCH OLD OFF
LIGHT ON
VOLUME Fully counterclockwise
POWER LOW
SPEAKER (RT-524/VRC) OFF
X-MODE-NORMAL NORMAL

AN/GRM-114A;
MM-100E

NOTE

See test setup diagram

page 4-22

The X-MODE-NORMAL switch Is located on the A4000 assembly.
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4-8. RECEIVER AUDIO RESPONSE TEST (NORMAL MODE). (CONT)

@ 01 000.0 030 000.0 20 KHz 8 KHz NORM 10 VOLTS HI-Z

S / T — -'/ / = / /

[ 4 4] £ |

ADJUSTFOR OFF FM RCVR JUST GEN MID 20uV AUTO FULLY
8 KHz DEVIATION PAST COUNTER-
ON METER DETENT CLOCKWISE
EL4GP382
TEST PROCEDURE

(44 444 4

3 Low

ELAGP383
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4-8. RECEIVER AUDIO RESPONSE TEST (NORMAL MODE). (CONT)

1. Connect MM-100E attenuated probe A to MK-1978/VRC SPKR jack; connect probe B to GND.
(See test setup diagram (&) , page 4-20.)

2. Adjust RT VOLUME control until MM-100E red db scale indicates zero db.

3. Turn AN/GRM 114A 1 kHZ/OFF control (1) to OFF. (See test setup dlagram @ )

4. Adjust AN/GRM-114A VAR/OFF control (2) for zero-db indication on red db scale of
MM-100E (3).

STANDARD. The AN/GRM-114A DEVIATION meter (4) should indicate 8 kHz.
5. If DEVIATION meter does not indicate 8 kHz, see troubleshooting chart 4-8.

Audio Response Test (Normal Mode) Modulating Frequencies

6. Set AN/GRM-114A MODULATION FREQ Hz thumbwheels (4) to modulating frequencies listed
below. Note MM-100E and AN/GRM-114A DEVIATION meter indications.

a. 2000 Hz
b. 3000 Hz
c. 500 Hz
d. 1000 Hz

STANDARD. MM-100E should indicate 0 +2 db and AN/GRM-114A DEVIATION meter should
indicate 8 kHz at each frequency.

7. If, at any frequency, MM-100E indicates more than 2 db above or below zero db, or if
AN/GRM-114A DEVIATION meter does not indicate 8 kHz, see troubleshooting chart 4-8.
8. Reset X-MODE-NORMAL switch to X-MODE position.

4-9. RECEIVER AUDIO RESPONSE TEST (X-MODE).

PURPOQOSE. This test is similar to the Receiver Audio Response Test (Normal Mode). When setup for
X-mode, however, the receiver responds to a wider band of frequencies because the A5000 tray is not
used. The ability of the RT to detect and respond flatly to the desired intelligence is verified by:

1. Injecting 1-kHz modulation into the RT ANTENNA port while measuring the voltage at the MK-
1978/VRC X-MODE AUX RCVR jack.

2. Changing the modulation rate to 500 Hz, 3 kHz, 5 kHz, and 10 kHz, while taking db readings at
the MK-1978/VRC X-MODE AUX RCVR jack.

3. Comparing the db readings taken in step 2 to the reference voltage taken in step 1 to see if the
standard is met.

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G Test Set AN/GRM-114A
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U

TEST SETUP. Connect test equipment as shown in test setup diagram @ .
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4-9. RECEIVER AUDIO Rresponse TEST (X-MODE). (CONT)

® A~

ATTENUATED PROBE
ON X-1 SETTING

A B

RG-58/U

POWER
SUPPLY
PP-1104(*)/G

255vDC
POWER

MK-1978/VRC

X-MODE
0O O O

AUX
RCVR

RCVR
XMTR

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following table.

CONTROL AND SWITCH SETTINGS

EL4GP384

EQUIPMENT

CONTROL OR SWITCH

POSITION/SETTING

MK-1978/VRC

RT

AN/GRM-114A,
MM-100E

POWER
AUDIO

KEY

X-MODE (RT)
SQUELCH

BAND

MC-TUNE-KC

SQUELCH

LIGHT

VOLUME

POWER

SPEAKER (RT-524/VRC)
FL4002

See test setup diagram,

ON
MUTED
RCVE
CIPHER
ON

30.00
OLD OFF
ON

Fully counterclockwise

LOW
OFF
WIDEBAND
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4-9. RECEIVER AUDIO RESPONSE TEST (X-MODE). (CONT)

01 000.0 030 000 20KHz 8KHz NORM 1 VOLT HI-Z
o \
=8- (nwel
15 &
OFFSET
[——nANS _— ——runcT
AcLofe
soov—, MNP T " (80— 0 m z]
0oV 0-10%
sov
\ov w onue
; " s O TORTION
b v w (PUT LoV
O €0 " W =
p ’ Ooo LI bENOD
J vm.uu( SQUELCH £ voL fo 3o} !
@ \ BAT OOZOOOOOO
20008 1 - v 'NT w0D (n' ACC mm nv \NANS — RCVR ooooooo ruse
2 ACYR A
f 2 g mn::;n 2 cai [:] ® 000 "“‘@ y
MM-—I00E
OFF ADJUST FOR OFF FM RCVR JUST GEN WIDE 20 uV AUTO FULLY
8 KHz DEVIATION PAST COUNTER-
ON METER DETENT CLOCKWISE EL4GP533

TEST PROCEDURE
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—
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D0t [ddd d4d 4]
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“leeppe® 998 By
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4-9. RECEIVER AUDIO RESPONSE TEST (X-MODE). (CONT)
Audio Response Test (X-Mode) at 1000 Hz
1. Connect MM-100E probe A to MK-1978/VRC RCVR jack (inside X-MODE square); connect
probe B to GND jack. (See test setup diagram (&), page 4-24.) Note meter
indication.
STANDARD. MM-100E meter should indicate at least 0.78 volts.
2. If MM-100E does not indicate at least 0.78 volts, see troubleshooting chart 4-9.

Audio Response Test (X-Mode) at other modulating frequencies

3. Set AN/GRM-114A MODULATION FREQ Hz thumbwheels (1) to modulating frequencies listed
below. Note MM-100E meter and AN/GRM-114A DEVIATION meter (2) indications. (See test

setup diagram ©,[page 4-25)
a. 03000.0 Hz
b. 05000.0 Hz
c. 10000.0 Hz
d. 00500.0 Hz

STANDARD. MM-100E meter should indicate between + 2 db and -3 db of reading noted in step 1, and
AN/GRM-I14A DEVIATION meter should indicate 8 kHz at each frequency.

4. If MM-100E meter does not indicate between + 2 db and -3 db of reading noted in step 1, or if
AN/GRM-114A DEVIATION meter does not indicate 8 kHz at each frequency, see trouble-
shooting chart 4-9.

4-10. RECEIVER SELECTIVITY TEST.
NOTE

This check cannot be accomplished if the FL4002 is set at 50 kHz. The X-MODE
switch must be in the WIDEBAND position for checking the FL4002 filter.

PURPOSE. This test checks the ability of the RT A4000 tray IF Filters FL4001 and FL4002 to reject
unwanted signals and, thus, determine bandwidth. The receiver should have a minimum bandwidth of
32 kHz at the filters’ 6-db attenuation point and a maximum bandwidth of 60 kHz at their 60-db attenua-
tion point. This is verified by:

1. Finding the minimum rf level which must be injected into the RT ANTENNA port to cause the CALL
lamp to light.

2. Injecting twice the rf level found in step 1, while observing that the RT CALL lamp islit when
the frequency is offset £16 kHz from the carder.

3. Injecting 1000 the rf level found in step 1, while observing that the RT CALL lamp is off when the
frequency is offset more than +40 kHz from the carrier.

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G Test Set AN/GRM-114A
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U

TEST SETUP. Connect equipment as shown in test setup diagram @ ,Lpage 4-27|
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4-10. RECEIVER SELECTIVITY TEST. (CONT)
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ATTENUATED PROBE POWER
ON X-1 SETTING SUPPLY
PP-1104(*)/G
Al B
255V DC
POWER
MK-1978/VRC
RCVR
XMTR
RG-58/U
—————————— 0]
ANT
RT
P01
Cr——————

EL4GP374

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following table.

CONTROL AND SWITCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
MK-1978/VRC POWER ON
SQUELCH OFF
AUDIO MUTED
KEY RCVE
X-MODE (RT) CIPHER
RT BAND
MC-TUNE-KC 30.00
SQUELCH OLD ON
LIGHT ON
VOLUME Fully counterclockwise
POWER LOwW
SPEAKER (RT-524/VRC) OFF

AN/GRM-114A;
MM-100E

See test setup diagra ;

Change 1
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RECEIVER SELECTIVITY TEST. (CONT)
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4-10. RECEIVER SELECTIVITY TEST. (CONT)

1. Turn AN/GRM-114A RF LEVEL control (1) slowly clockwise until RT CALL lamp lights. (See test
setup diagram © [ page 4-28]) Note RF LEVEL setting.
2. Increase RF LEVEL to twice indication noted in step 1.

STANDARD. RT CALL lamp should stay lit.

3. If RT CALL lamp goes off, see troubleshooting chart 4-10.
4. Set AN/GRM-114A RF FREQUENCY MHz thumbwheels (2) to 030 019.0(30.019 MHz).

STANDARD. RT CALL lamp should go off.

5. If RT CALL lamp stays lit, see troubleshooting chart 4-10.

6. Decrease AN/GRM-114A RF FREQUENCY MHz thumbwheel setting (2) in 1-kHz steps until RT
CALL lamp lights. Note FREQUENCY MHz setting (2).

7. Set AN/GRM-114A RF FREQUENCY MHz thumbwheels (2) to 029961.0(29.981 MHz).

STANDARD. RT CALL lamp should go off.

8. If RT CALL lamp stays lit, see troubleshooting chart 4-10.

9. Increase AN/GRM-114A RF FREQUENCY MHz thumbwheel setting (2) in 1-kHz steps until RT
CALL lamp lights, Note FREQUENCY MHz setting (2).

10. Subtract frequency noted in step 9 from frequency noted in step 6.

STANDARD. The difference between the two frequencies should beat least 32 kHz.

11. If difference between frequencies noted in step 9 and step 6 is less than 32 kHz, but not
more than 38 kHz with £16 kHz minimum and 19 kHz maxinum, see troubleshooting chart 4-10.
12. Set AN/GRM-114A HI LVL/uv x100/NORM switch (3) to pv x100.
13. Increase AN/GRM-114A RF LEVEL control (1) to ten times indication noted in step 1.
14. Set AN/GRM-114A RF FREQUENCY MHZ thumbwheels (2) to 030 041.0(30.041 MHz).

STANDARD. RT CALL lamp should go off.
15. If RT CALL lamp stays lit, see troubleshooting chart 4-10.
16. Decrease AN/GRM-114A RF FREQUENCY MHz thumbwheel setting (2) in 1 kHz steps until RT

CALL lamp lights. Note RF FREQUENCY MHz setting (2).
17, Set AN/GRM-114A RF FREQUENCY MHz thumbwheels (2) to 029959.0(29.959 MHz).

STANDARD. RT CALL lamp should go off.
18. If RT CALL lamp stays lit, see troubleshooting chart 4-10.
19. Increase AN/GRM-114A RF FREQUENCY MHz thumbwheel setting (2) in 1-kHz steps until RT

CALL lamp lights. Note RF FREQUENCY MHz setting (2).
20. Subtract RF FREQUENCY MHz setting (2) noted in step 19 from setting noted in step 16.

STANDARD. The difference between the two frequencies should be 80 kHz or less.

21. If difference between frequencies noted in step 19 and step 16 is more than 80 kHz, see
troubleshooting chart 4-10.
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4-11. TRANSMITTER FREQUENCY ACCURACY TEST.
PURPOSE. This test verifies proper operation of the frequency crystals and antenna control circuits

in the transmitter. The RT is keyed, and its output is measured (in kHz) on the AN/GRM-114A FREQ

ERROR meter. Frequency accuracy must be within +3.5 of the RT MC-TUNE-KC switch setting to
meet the standard.

TEST EQUIPMENT AND MATERIALS

Power SuppLy PP-1104(*)/G Test Set AN/GRM-114A
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U

TEST SETUP. Connect equipment as shown in test setup diagram @ .
CAUTION

Do not set MK-1978/VRC KEY switch to XMIT unless RT ANTENNA Port and AN/GRM-
114A TRANS-RCVR connector are connected.

@rr@a =

POWER
SUPPLY
PP-1104(*)/G

25.5v DC

POWER

MK-1978/VRC

RCVR
XMTR
Oty =) £ ANT
i L 3N 1] )l -0
‘ C Ro g e N\ / & RT-246
e o 2.0 o35 . OR
® @90 F3 O] RG 58/ RT-524
ELAGP242
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4-11. TRANSMITTER FREQUENCY ACCURACY TEST. (CONT)

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following table.

CONTROL AND SWITCH SETTINGS

EQUIPMENT

CONTROL OR SWITCH

POSITION/SETTING

MK-1978/VRC

RT

AN/GRM-114A

POWER
AUDIO

KEY

X-MODE (RT)
AUX RCVR
SQUELCH

LIGHT

BAND

MC-TUNE-KC

POWER

SQUELCH

VOLUME

SPEAKER (RT-524/VRC)

See test setup diagram
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NORMAL
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4-11.  TRANSMITTER FREQUENCY ACCURACY TEST. (CONT)

TEST PROCEDURE
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1. Key transmitter by setting MK-1978/VRC KEY switch to XMIT. Observe AN/GRM-114A FREQ
ERROR meter(l). (See test setup diagram © .)

STANDARD. AN/GRM-114A FREQ ERROR meter should indicate between +3.5 kHz and -3.5 kHz.

2. If AN/GRM-114A FREQ ERROR meter indicates above + 3.5 kHz or below -3.5 kHz, see
troubleshooting chart 4-11.
3. Unkey transmitter by setting MK-1978/VRC KEY switch to RCVE.
I 4. Setthe AN/GRM-114A RF FREQUENCY MHz thumbwheels and RT MC-TUNE-KC switch to
frequencies listed below. At each frequency, repeat steps 1,2, and 3. Turn BAND switch to
b at frequencies 53.00 and above. Test the following frequencies:

A. 30.05 MHz 1. 30.60 MHz
B. 30.10 MHz J. 30.90 MHz
C. 30.20 MHz K. 41.00 MHz
D. 30.30 MHz L. 52.00 MHz
E. 30.40 MHz M. 53.00 MHz
F. 30.50 MHz N. 64.00 MHz
G. 30.60 MHz O. 75.00 MHz
H. 30.70 MHz
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4-12. TRANSMITTER LOW AND HIGH POWER OUTPUT TEST.

PURPOSE. This test checks the RT’s ability to transmit a modulated rf carrier with sufficient power.
The radio is keyed, and the power output is measured with the AN/GRM-114AWAITS meter. Low

output power should be between 0.5 and 10 watts; high power between 30 and 65 watts. I
TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G Test Set AN/GRM-114A

Maintenance Kit MK-1978/VRC Rf Cable RG-58/U

TEST SETUP. Connect test equipment as shown in test setup diagram@

CAUTION

Do not set MK-1978/VRC KEY switch to XMIT unless RT ANTENNA port and AN/GRM-
114A TRANS-RCVR connector are connected.

Do not connect transmitter to antenna connector. Connect onIy external antenna to
antenna connector.

Maximum continuous input to antenna connector must not exceed 0.25 watts.

Maximum input to antenna connector is -30 dbm for proper spectrum analyzer opera-
tion. (Signals above -30 dbm may cause spurious signals to be generated and dis-
played by AN/GRM-114A.)

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

«10 seconds at 100 watts, 15% duty cycle,
+20 seconds at 50 watts 30% duty cycle, or
*2 minutes at 30 watts 50% duty cycle.

@r@a JQL\

POWER
SUPPLY
PP-1104(*)/G

255V DC

POWER

MK-1978/VRC

RCVR
XMTR

ANT
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RT-246
RG-68/U

RT-524

P401

L ————
AP

EL4AGP242
Change 1 4-33



TM 11-5320-401-34-2-2/0967-LP-432-3030

4-12. TRANSMITTER LOW AND HIGH POWER OUTPUT TEST. (CONT)

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicate in the following table

CONTROL AND SWITCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
MK-1978/VRC POWER ON
AUDIO MUTED
KEY RCVE
X-MODE (RT) NORMAL
AUX RCVR NORMAL
SQUELCH ON
RT LIGHT ON
BAND
MC-TUNE-KC 30.00
POWER HIGH
SQUELCH OLD ON
VOLUME Fully counterclockwise
SPEAKER (RT-524/VRC) OFF
AN/GRM-114A See test setup diagram
§5KHz  030000.0 INPUT WATTS
LEVEL x-100
1"' \\ LAMP
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4-12. TRANSMITTER LOW AND HIGH POWER OUTPUT TEST. (CONT)

TEST PROCEDURE

© [
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1. Key transmitter by setting MK-1978/VRC KEY switch to XMIT and vary PP-1104(2/5 output between
22 and 30 Vdc. Observe AN/GRM-114A WAITS meter (1). (See test setup diagram{C .

STANDARD. AN/GRM-114A WATTS meter should indicate between 0.30 and 0.65.
NOTE

For actual power in watts, multiply meter indication by 100. The true RT HIGH POWER
output should be between 30 and 65 watts.

2. If AN/GRM-114A WATTS meter indicates less than 0.30 or more than 0.65, see trouble-
shooting chart 4-12.

3. Unkey transmitter by setting MK-1978/VRC KEY switch to RCVE.

4. Repeat steps 1, 2, and 3 with RT MC-TUNE-KC switch set at 41.00, 52.00, 53.00, 64.00,
and 75.00 MHz. Turn BAND switch to for frequencies 53.00 MHz and above.

5. Turn RT POWER switch to LOW.

6. Set AN/GRM-114A DEV/PWR switch (2) to x10.

7. Turn RT MC-TUNE-KC switch to 30.00 MHz, BAND@

8. Key transmitter. Observe AN/GRM-114A WATTS meter(1).
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4-12. TRANSMITTER LOW AND HIGH POWER OUTPUT TEST. (CONT)
STANDARD. AN/GRM-114A WATTS meter should indicate between 0.05 and 1.0.
NOTE
That is, the RT's LOW POWER output should be between 0.5 and 10.0 watts.

9. If AN/GRM-114A WATTS meter indicates less than 0.05 or more than 1.0, see trouble-
shooting chart 4-12.
10. Unkey transmitter.
11. Repeat steps 7,8, and 9 with RT MC-TUNE-KC switch set at 41.00,52.00,84.00, and
75.00 MHz. Turn BAND switch to B® for frequencies 53.00 MHz and above.
12. Return Power Supply, PP-1104(")/E output to 25.5 Vdc.
13. TRANSMITTER DEVIATION TEST(NORMAL MODE).

PURPOSE. Carrier wave variation, or deviation, is directly proportional to the amplitude variations
of the modulating signal. This test checks both (1) Transmitter Speech Amplifier AB500 Assembly
gain control circuits, which develop proper signal strength before modulation, and (2) Modulators
A8100 and A6300. An audio signal Isinjected into the MK-1978/VRC MIC/PIN N jack, the transmitter
is keyed, and the output is measured on the AN/GRM-114A DEVIATION (kHz) meter.

TEST EQUIPMENT AND MATERIALS
Power Supply PP-1104(*)/G Rf Cables (two) RG-58/U
Maintenance Kit MK-1978/VRC Adapter (T-Connector) UG-274/U
Test Set AN/GRM-114A
TEST SETUP. Connect test equipment as shown in test setup diagram @ .
CAUTION

Do not set MK-1978/VRC KEY switch to XMIT unless RT ANTENNA port and AN/GRM-
114A TRANS-RCVR connector are connected.
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4-13. TRANSMITTER DEVIATION TEST(NORMAL MODE). (CONT)

o
.....
-------

&
e iy FM/AM;I!OOS ——— 3

i %

v
tq®a w o0
-

T CONNECTOR
UG-274/u

POWER
SUPPLY
PP-1104(*)/G
255V DC
POWER
MK-1978/VRC
MIC RCVR
RG-58/U XMTR
(PIN N)
U ANT
RG-58/ W
A RT-246
OR
B RT-524
paor| ___
ATTENUATED -
PROBE ON
X-1 SETTING ELAGP247

INITIAL EQUIPMENT CONTROL SETTINGS. Set equlpmeﬁt controls as indicated in the following table.

CONTROL AND SWITCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
MK-1978/VRC POWER ON
AUDIO MUTED
KEY RCVE
X-MODE (RT) NORMAL
AUX RCVR NORMAL
SQUELCH ON
RT LIGHT ON
BAND @20
MC-TUNE-KC 30.
POWER LOW
SQUELCH OLDON
VOLUME Fully counterclockwise
SPEAKER (RT-524/VRC) OFF

AN/GRM-114A;
MM-100E

See test setup diagram ,
page 4-38
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4-13 TRANSMITTER DEVIATION TEST(NORMAL MODE). (CONT)

':nm; (-] °°(°
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4-13. TRANSMITTER DEVIATION TEST (NORMAL MODE). (CONT)

Deviation Test (Normal Mode) at 1kHz.

1. Connect attenuated probe A to MK-1978/VRC MIC/PIN N jack (inside KEY square); connect probe B to GND.
(See test setup diagram @ [page 4-37])

2. Adjust AN/GRM-114A VAR knob (1) (see test setup diagram @ ,[page 4-38) for 0.22-volt indication on
MM-100E meter.

3. Key transmitter by setting MK-1978/VRC KEY switch to XMIT. Observe AN/GRM-114A DEVIATION (kHz)
meter (2) indication.

STANDARD. AN/GRM-114A DEVIATION (kHz) meter (2) should indicate between 6 kHz and 10 kHz.

4. If DEVIATION meter indicates more than 10 kHz, see troubleshooting chart 4-13.
5. If DEVIATION meter indicates less than 6 kHz.

a. Unkey transmitter.
b. Set RT POWER to HIGH.
c. Key transmitter.

NOTE
If DEVIATION meter still indicates below 6 kHz, see troubleshooting chart 4-13.
6. Unkey transmitter.
Deviation Test (Normal Mode) at 500 Hz.

7. Set AN/GRM-114A MODULATION FREQ Hz thumbwheels (3) to 00500.0 (Hz).
8. Reconnect attenuated probe A to MK-1978/VRC MIC/PIN N jack and probe B to GND.

9. Adjust AN/GRM-114A VAR/OFF knob (1) for 0.22-volt indication on MM-100E meter.
10. Repeat steps 3 through 6.

Deviation Test (Normal Mode) at 3 kHz.

11. Set AN/GRM-114A MODULATION FREQ Hz thumbwheels (3) to 03000.0 (Hz).

12. Reconnect attenuated probe A to MK-1978/VRC MIC 1 PIN N jack and probe B to GND.
13. Adjust AN/GRM-114A VAR/OFF knob (1) for 0.22-volt indication on MM-100E meter.
14. Repeat steps 3 through 6.
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4-14. TRANSMITTER LIMITING TEST.

PURPOSE. Limiting circuits eliminate those portions of a signal that exceed a specific amplitude.
This test verifies that higher than acceptable audio frequency input levels will not force the RT to
overdeviate. As in the Transmitter Deviation Test (Normal Mode) (paragraph 4-13), an audio signal

is injected into the MK-1978/VRC MIC/PIN N jack, the transmitter is keyed, and the output is
measured on the AN/GRM-114A DEVIATION (kHz) meter.

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G Rf Cables (two) RG-58/U

Maintenance Kit MK-1978/VRC Adapter (T-Connector) UG-274/U
Test Set AN/GRM-114A

TEST SETUP. Connect test equipment as shown in test setup diagram @ .

CAUTION

Do not set MK-1978/VRC KEY switch to XMIT unless RT ANTENNA port and AN/GRM-
114A TRANS-RCVR connector are connected.

POWER
SUPPLY
PP-1104(*)/G

IZS.SVDC

POWER L

MK-1978/VRC
MIC RCVR
RG68/U o XMTR
{PIN N)
1 [ SRy iy | ac RG-68/U Ag‘l’
\ 1 ““ ). AT g 4 A RT-246
— wa Wom ' o R e e o e OR
=~ Y s 2w O 8 RT-524
- s T Pao1| ___
T CONNECTOR ATTENUATED -

UG-274/U

PROBE ON
X-1 SETTING

ELAGP247
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INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated In the following

table.
CONTROL AND SWITCH SETTINGS
EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
MK-1978/VRC POWER ON
AUDIO MUTED
KEY RCVE
X-MODE (RT) NORMAL
AUX RCVR NORMAL
SQUELCH ON
RT LIGHT ON
BAND
MC-TUNE-KC 30.00
POWER LOW
SQUELCH OLD ON
VOLUME Fully counterclockwise
SPEAKER (RT-524/VRC) OFF
AN/GRM-114A; See test setup diagram
MM-100E
20 KHz
6 KHz 030 000.0 DEV 3v HI-Z
=] \ // — 1 = LJ/
/) Gmnnmr rocus (Y Cuarorsen f—
/—7 DEVWOSDQ [LTF) N e
L] Q
e |l )|/ &
e —— Loy i
sooy (w0 ,‘3':;:;] F.. ?
100V 0-10%
S ¢
voL ) oogoo eyt DEMOD
) 026%020%
0 0 00
0 0 0 e
® 0,0 e @ "j
: \\ \ \E\ _
010000 OFF oR ocszggune OFF FM RCVR Jusr RCVR MID ON AUTO

DETENT

ELAGP250

4-41



TM 11-5820-401-34-2-2/0967-LP-432-3030

4-14. TRANSMITTER LIMITING TEST. (CONT)

TEST PROCEDURE
® :
— | =4 ~
=——\\

VERY
ANTENNA
usvmlsn (KHa)

@ INTENSITY  FOCUS NALYDISPR
f ® ,.@ - RS S | | B p
' OFF . ‘j‘ m

[}

HORIZ
CD s FREQ.
ap " e LEVEL
RROR DEV — PW|
; e FM/AM = 1100'S e —mavrs-. Y-
6 20x xI0 2100 ”o_'s £vEL 40d8m

o

o © Lok ©

L
DEVV]

r-V/°N — mSEC/DIV—y

o 101 1 Ot
I[ls @ RF FREGUENCY MHzZ

CAL FREQ
MODULAT ION FREQ Hz ' d*‘ q 4 4 q ncve

i GEN
VOLUIE sousum @

INT HOD zx'r ”g. RCVR

:xrwc ro
RCVR 10MHz M

o
REFOUT okt

SCOPE IN ,.(,., Ty ‘
orr ncva (oET ocn

=22 &

1
ELAGP249

g
Tl

©
N\

Limiting Test at 1 kHz
Connect attenuated probe A to MK-1978/VRC MIC/PIN N jack (inside KEY square); connect

1.
probe B to GND. (See test setup diagram , page 4-40.)
2. Adjust AN/GRM-114A VAR knob (1) (see test setup diagram @ ) for 1.1-volt indication on

. MM-100E meter.
3. Key transmitter by setting MK-1978/VRC KEY switch to XMIT. Observe AN/GRM-114A
DEVIATION (kHz) meter (2) indication.
STANDARD. AN/GRC-114A DEVIATION (kHz) meter (2) should indicate between 8 kHz and 12 kHz
If DEVIATION meter indicates more than 12 kHz, see troubleshooting chart 4-11.

4.
If DEVIATION meter indicates less than 8 kHz

5.

a. Unkey transmitter.
b. Set RT POWER to HIGH.

c. Key transmitter.
NOTE

If DEVIATION meter still indicates below 8 kHz, see troubleshooting chart 4-11

6. Unkey transmitter.
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4-14 TRANSMITTER LIMITING TEST. (CONT)

Limiting Test at 500 Hz

7. Set AN/IGRM-114A MODULATION FREQ Hz thumbwheels (3) to 00 500.0 (Hz).

8. Reconnect attenuated probe A to MK-1978/VRC MIC/PIN N Jack and probe B to GND.
9. Adjust AN/GRM-114A VAR knob(1) for 1.1-volt Indication on MM-100E meter,
10. Repeat steps 3 through 6.

Limiting Test at 3 kHz

11. Set AN/GRM.114A MODULATION FREQ Hz thumbwheels (3) to 03000.0 (Hz).
12. Reconnect attenuated probe A to MK-1978/VRC MIC/PIN N jack and probe B to GND.

13.  Adjust AN/GRM-114A VAR (1) knob for 1.1-volt indication on MM-100E meter.
14. Repeat steps 3 through 8.

4-15. TRANSMITTERDISTORTION TEST (NORMAL MODE).

PURPOSE. Distortion will ruin the quality of an audio signal and must, therefore, be kept at the
lowest possible level. This test measures the percentage of distortion in the signal transmitted by the
RT. An audio signal is injected into the MK-1978/VRC MIC/PIN N jack. The transmitter Is keyed, the
output is demodulated, and the distortion is measured on the MM-100E distortion scale.

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G Rf Cable RG-58/U

Maintenance Kit MK-1978/VRC Adapter (T-Connector) UG-274/U
Test Set AN/GRM-114A

TEST SETUP. Connect equipment as shown in test setup diagram @ .

CAUTION

Do not set MK-1978/VRC KEY switch to XMIT unless RT ANTENNA port and AN/GRM-
114A TRANS-RCVR connector are connected.
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4915. TRANSMITTER DISTORTION TEST (NORMAL MODE). (CONT)

D 2o
-9 e
T CONNECTOR |El
UG-274/V

POWER
SUPPLY
PP-1104(*)/G
255V DC
POWER
MK-1978/VRC
MiCc RCVR
RG-68/U o XMTR
{PIN N)
RG-68/U ANT
A RT-246
OR
B RT-624
pao1| ___
ATTENUATED i
PROBE ON
X-1 SETTING ELAGP247

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following
table.

CONTROL AND SWITCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
MK-1978/VRC POWER ON
AUDIO MUTED
RCVE
X-MODE (RT NORMAL
AUX RCVR NORMAL
SQUELCH ON
RT LIGHT ON
BAND A
MC-TUNE-KC 30.00
POWER LOW
SQUELCH OLD ON
VOLUME Fully counterclockwise
SPEAKER (RT-524/VRC) OFF

AN/GRM-114A;
MM-100E

See test setup diagram )
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4-15. TRANSMITTER DISTORTION TEST (NORMAL MODE). (CONT)
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4-15. TRANSMITTER DISTORTION TEST (NORMAL MODE). (CONT)

1. Connect attenuated probe A to MK-1978/VRC MIC/PIN N jack (inside KEY square); connect B to GND. (See

test setup diagram , page 4-44).
2. Adjust ANVGRM-114A VAR knob for 0.22-volt indication on MM-100E meter.

3. Disconnect rf cable from MM-100E side of T-connector. Connect rt cable to MM-100E DEMOD
test setup diagram @ ). port. (See

Onremry  rema(S) verwre
o~z
» rem
—a~= FM/AM - 1100°S v
w ° LW @ e
- O wx O m"
oUE )

| ELeGPZ82

4. Turm MM-100E RANGE switch (1) to DIST 0 - 30%. (See test setup diagram@).
5. Key transmitter by setting MK-1978/VRC KEY switch to XMIT. Observe MM-100E black distortion scale (2).

STANDARD. MM-100E black distortion scale (2) should indicate less than 10% distortion.

6. If MM-100E black distortion scale (2) indicates 10% or greater, see troubleshooting chart 4-14.
7. Unkey transmitter by setting MK-1978/VRC switch to RCVE.
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4-16 TRANSMITTER DEVIATION TEST(X-MODE)

PURPOSE. This test checks much of the same circuitry as the Transmitter Deviation Test (Normal
Mode) [paragraph 4-13). When setup for X-mode, however, the RT does not utilize Speech Amplifier
A8500 Assembly. An audio signal is injected into the MK-1978/VRC XMTR jack, the transmitter is
keyad, and the output is measured on the AN/GRM-114A DEVIATION (kHz) meter and oscilloscope.

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G Rf cables (two) RG-58/U
Maintenance Kit MK-1978/VRC Adapter UG-274/U
Test Set AN/GRM-114A
TEST SETUP. Connect equipment as shown in test setup diagram @ ;
CAUTION

Do not set MK-1978/VRC KEY switch to XMIT unless RT ANTENNA port and AN/GRM-
114A TRANS-RCVR connector are connected.

POWER
a2 ® N SUPPLY
PP-1104(*}/G

255V DC

POWER

X-MODE
e O o

XMTR RCVR
RG58/U XMTR

MK-1978/VRC

ATTENUATED XMODE
PROBE ON

X-1SETTING ELAGP253

D @ 0~
o e 3
T CONNECTOR |El
- UG-274/U
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4-16. TRANSMITTER DEVIATION TEST(X-MODE). (CONT)

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as Indicated In the following

table.
CONTROL AND SWITCH SETTINGS
EQUIPMENT CONTROL OR SWITCH POSITION/SETTING

MK-1978/VRC POWER ON
AUDIO MUTED
KEY RCVE
AUX RCVR CIPHER
X-MODE (RT) CIPHER
SQUELCH ON

RT LIGHT ON
BAND ®
MC-TUNE-KC 30.00
POWER LOwW
SQUELCH OLD ON
VOLUME Fully counterclockwise
SPEAKER (RT-524/VRC) OFF

AN/GRM-114A; See test setup dlagram
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Gt [ 44l

R
ol
o
i,
®

ey woo %% o ‘ .
5 @ now (@

0 .a/0

voLuNE

7 A}
01 000.0 FM  OFF
ADJUST FOR
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4-16 TRANSMITTER DEVIATION TEST(X-MODE). (CONT)
TEST procedure

© ,
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neyr DEMOO

@ o
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N

1. Connect attenuated probe A to MK-1978/VRC XMTR Jack (inside X-MODE square); con-
nect probe B to GND. (See test setup diagram @ , page 4-47)

2. Adjust AN/GRM-114A VERT control (1) and DEV-VERT (small knob) control (2) until oscillo-
scope (3) waveform spans four divisions peak-to-peak. (See test setup diagram @ )

NOTE

N

BATT

EL4GP255

Calibrate oscilloscope for 9 kHz per division.

Adjust AN/GRM-114A VAR control {4) for 0.8-volt indication on MM-100E meter.
Set AN/GRM-114A GEN/RCVR switch (5) to RCVR.

Key transmitter by turning MK-1978/VRC KEY switch to XMIT. Observe AN/GRM-114A
DEVIATION (kHz) meter (6).

or®

STANDARD. AN/GRM-114A DEVIATION (kHz) meter (6) should indicate between 6 and 10 kHz.

6. If DEVIATION meter indicates more than 10 kHz, see troubleshooting chart 4-15.
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4-16. TRANSMITTER DEVIATION TEST(X-MODE). (CONT)
7. If DEVIATION meter indicates less than 6 kHz:

a. Unkey transmitter.
b. Set RT POWER to HIGH.
c. Key transmitter.

NOTE
If DEVIATION meter still indicates less than 6 kHz, see troubleshooting chart 4-15.

8. Unkey transmitter by turning MK-1978/VRC KEY switch to RCVE.

9. Turn AN/GRM-114A DEV/PWR switch (7) to x 1.
10. Turn MM-100E RANGE switch (8) to 3 volts.
11. Adjust AN/GRM-114A VAR/OFF control (4) for 2.5-volt indication on MM-100E meter.
12. Key transmitter. Observe AN/GRM-114A oscilloscope.

STANDARD. Waveform should be between 36 and 72 kHz peak-to-peak (That is, the wave spans
between four and eight vertical divisions.)

13. If AN/GRM-114A oscilloscope waveform is less than 36 kHz or more than 72 kHz peak-to-peak,
see troubleshooting chart 4-15.
14. Unkey transmitter.

4-17. TRANSMITTER DISTORTION TEST(X-MODE).

PURPOSE. This test measures the percentage of distortion in the X-mode signal transmitted by the
RT. It is the same as the Transmitter Distortion Test (Normal Mode) (paragraph 4-15), except for a
change in the signal injection point.

TEST EQUIPMENT AND MATERIALS

Power supply PP-1104(*)/G Test Set AN/GRM-114A
Maintenance Kit MK-1978/VRC Rf Cables (two) RG-58/U
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4-17. TRANSMITTER DISTORTION TEST (X-MODE). (CONT)
TEST SETUP. Connect equipment as shown in test setup dlagram (&) .

CAUTION

Do not set MK-1978/VRC KEY switch to XMIT unless RT ANTENNA port and AN/GRM-
114A TRANS-RCVR connector are connected.

@ =! POWER

{ e \ SUPPLY
) — ) 265V DC
. X-MODE
POWER

X-MODE
e O o
XMTR

MK-1978/VRC

RG8/U o MIW

ATTENUATED PROBE
ON X-1 SETTING AT-246

Al B RT-624

ELAGP256

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following
table.

CONTROL AND SWITCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
MK-1978/VRC POWER ON
AUDIO MUTED
KEY RCVE
AUX RCVR CIPHER
X-MODE (RT) CIPHER
SQUELCH ON
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4-17. TRANSMITTER DISTORTION TEST (X-MODE). (CONT)

CONTROL AND SWITCH SETTINGS (CONT)

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING

RT LIGHT ON
BAND @
MC-TUNE-KC 30.00
POWER LOW
SQUELCH OLD ON
VOLUME Fully counterclockwise
SPEAKER (RT-524/VRC) OFF

AN/GRM-114A; See test setup diagram

MM-100E

OFF

TRty onn

O e
Jg-. FM/A‘. -1100S —ewq
acp oo .“8- Ool-OGO
£ 3 =
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{dddd) g 5 -

22°® A2
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4-17. TRANSMITTER DISTORTION TEST (X-MODE). (CONT)

\

o--n-nv = ANTENNA )ﬁ:‘:{
v om =

[ X )

TEST PROCEDURE

S FM/AM - 1100 S
PN ] 18

° LOO\Q
QUENC

1. Connect attenuated probe A to MK-1978/VRC XMTR jack (inside X-MODE square); connect probe B to GND.
(See test setup diagram , page4-51).

Connect MM-100E INPUT connector (3) to its DEMOD connector (4) with RG-58/U cable.

Turn MM-100E RANGE switch (5) to DIST 0-30%.

Key transmitter by setting MK-1978/VRC KEY switch to XMIT. Observe MM-100E black distortion scale (6).
Adjust AN/GRM-114A VAR control (1) for 20-kHz indication on DEVIATION meter (2).

(See test setup diagram © ).

ok~ D

STANDARD. MM-100E black distortion scale (6) should indicate less than 7 percent distortion.

6. If MM-100E black distortion scale (6) indicates more than 7 percent distortion, see troubleshooting chart 4-11.
7. Unkey transmitter by setting MK-1978/VRC KEY switch to RCVE.

Change 4 4-53



TM 11-5820-401-34-2-2/0967-LP-432-3030

4-18. TRANSMITTER SQUELCH TONE STABILITY TEST.

PURPOSE. Transmitter squelch tone must be accurate if a distant radio is to receive the desired
signals. This test checks the Speech Amplifier A8500 and Squelch Amplifier A5200 modules for proper
squelch tone development. The RT Is keyed with the SQUELCH switch set to NEW ON, NEW OFF, and

OLD OFF. Frequency accuracy and deviation measurements are then taken on the AN/GRM-114A.

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G Test Set AN/GRM-114A
Maintenance Kit MK-1978/VRC Rf Cable

TEST SETUP. Connect equipment as shown in test setup diagram @ .
CAUTION

Do not set MK-1978/VRC KEY switch to XMIT unless RT ANTENNA port and AN/GRM-
114A TRANS-RCVR connector are connected.

@ = =
4 ® h POWER
s SUPPLY
PP-1104(°)/G
- —
255V DC
POWER
MK-1978/VRC
. RCVR
XMTR
:IIOOS ?——_:::— 3
XL
Ll T
ANT
—0
RT-246
OR
RT-524
P0Y| __.

EL4GP242
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4-18. TRANSMITTER SQUELCH TONE STABILITYTEST. (CONT)

NITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following
table.

CONTROL AND SWITCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
MK-1978/VRC POWER ON
AUDIO MUTED
KEY RCVE
X-MODE (RT) NORMAL
AUX RCVR NORMAL
SQUELCH ON
RT LIGHT ON
BAND
MC-TUNE-KC 30.00
POWER LOW
SQUELCH NEW ON
VOLUME Fully counterclockwise
SPEAKER (RT-524/VRC) OFF
AN/GRM-114A See test setup diagram
ANALY DISPR ADJUST FOR
(SMALL KNOB)  CENTER TRACE 5KHz 030 000.0
‘ OFF / /
=‘: \‘ / y y =‘:
(@!NTEMITY Focus % / ‘,/
4 - s s
o || R | Sl el
N >4 73 rm u
caL [N skmmsadansi ) 7 Y & I g | Y YO
smaL, || W H o Fanon —PWR » p i
KNOB) \~ N ~jo0-1H ';g‘i{/ﬁM/AM -11008S w
I ] “RELEVEL
8 v K
(LAKRP'GZE ~ V’gw AC 'TolnsS'ElID!\BT @ LOCK sie o
KNOB) Y ?—p RF FREQUEWCY MHz
CAL
(SMALL KNOB) || ok AU T2 a 1 qu % q Q}
MOD FREQ p! VOLUME SQUELCH 1
(LARGE KNOB) ! [ AuUTO
00 150.0 -1 ':" . ﬁ o @
OFF e
JUST
ADJUST FOR AN / / / PAST
ON SCOPE TRACE RCVR DETENT RCVR  NARROW EL4GP250
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4-18. TRANSMITTER SQUELCH TONE Stability TEST. (CONT)

TEST PROCEDURE

O L
/ \

[:VERT
@mtzum Focus® ALYDISPR ANTENNA =
— o1, . 28w MAX o:vunsn (KHz)
‘r 3 2 2 5 2
” Sl TR

50

0
d
(/(-'\ g\
HORIZ 0 L0 INPUT ° €
(s 'vaar 3-‘ ©

18 FREQ.ERROR 5 @
rRta j’ LEVEL
ERAOR EV —PWR v HILVL
—xa— FM/AM = 1100S —xhzn—watrs— :é%
15 818 o 2 6 20x x0 2100 aFo-RF LEVEL

© Lok ©

SWEEP
l‘mSECIDIV-—\

@ TP W FREQUENCY MAZ
cAL FREQ

RO [ i3
@qu s

3/ EXT_ACC INT uoo E)(‘l‘ SPKR

SCOPE IN KKz 1I0OMH: N

\,88 ‘ ACVR ( . @ o | l mé
K‘ @ m. - 3,‘,‘:., REFOUT  Cat run OF aart
\ R
N H

1. Key transmitter by setting MK-1978/VRC KEY switch to XMIT. Note AN/GRM-114A
DEVIATION (kHz) meter (1) indication. (See test setup diagram © .)

ELAGP260

STANDARD. AN/GRM-114A DEVIATION (kHz) meter (1) should indicate 3 kHz +0.5 kHz.

2. If DEVIATION meter indicates below 2.5 kHz or above 3.5 kHz, aline A8500 module (paragraph

4-42). (If unable to aline, replace A8500 module.)
3. Adjust AN/GRM-114A VAR/OFF control (2) to obtain lissajous ellipse pattern on oscilloscope.

LISSAJOUS
ELLIPSE
\

L4l il Il (N

-
-

ELAGP?261
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4-18. TRANSMITTER SQUELCH TONE STABILITY TEST. (CONT)
NOTE

The lissajous pattern may be rotating.

4. Adjust AN/GRM-114A MODULATION FREQ Hz thumbwheels (3) until lissajous pattern is
stationary.

STANDARD. Lissajous pattern should be stationary when the AN/GRM-114A Modulation FREQ Hz
thumbwheels (3) are between 00149.0 and 00151.0 Hz.

5. If lissajous pattern is not stationary when the AN/GRM-114A MODULATION FREQ Hz thumb-
wheels are between 00149.0 and 00151.0 Hz, check wiring between A8500 and A5300
modules. If wiring is ok aline A5300 module|(paragraph 4-33) or A5300A (paragraph 4-34).

6. Turn RT SQUELCH switch to NEW OFF.

7. Repeat steps 1 through 5.

8. Turn RT SQUELCH switch to OLD OFF.

9. Repeat steps 1 through 5.

4-19. TRANSMITTER SIGNAL-TO-NOISE RATIO TEST.

PURPOSE. Some noise is always present in electronic signals and can never be completely elimi-
nated. However, if the signal is much stronger than the noise, the signal intelligence will remain
nearly free of interference. So, a high signal-to-noise ratio is desirable. This test checks the
transmitter for an acceptable signal-to-noise ratio. An audio signal is injected into the MK-1978/VRC

MIC/PIN N jack, the transmitter is keyed, and the signal-to-noise ratio is measured with a db meter at
the MK-1978/VRC SPKR jack.

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G Test Set AN/GRM-114A (two
Maintenance Kit MK-1978/VRC probes needed)
Rf Cable RG-58/U

TEST SETUP. Connect equipment as shown in test setup diagram A)
CAUTION

Do not set MK-1978/VRC KEY switch to XMIT unless RT ANT port and AN/GRM-114A
connector are connected.

Change 1
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4-19. TRANSMITTER SIGNAL-TO-NOISE RATIO TEST. (CONT)

="

/

o
Ry ‘!
(:“\1.0

LEVEL
A FMAM - 1100 S e
o N Tem e

K, Y

u
v w TRENY LEVEL
oL o O "o LMoo

(o]

oo, @ © B
OO Q0
Q
o]

POWER
SUPPLY
PP-1104(*)/G
255V DC
A
POWER
ATTENUATED.
PROBE ON MK-1978/VRC
X-1 SETTING RCVR
o) o XMTR
GND SPKR MIC
R (1) ANT
G568/ 0
A RT-246
OR
8 paot| _ _ RT-624
\ o
ATTENUATED
PROBE ON
X-1 SETTING EL4GP262

INITIAL EQUIPMENT CONTROL SEITTNGS. Set equipment controls as indicated in the following

table.
CONTROL AND SWITCH SETTINGS
EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
MK-1978/VRC POWER ON
AUDIO MUTED
KEY RCVE
X-MODE (RT) NORMAL
AUX RCVR NORMAL
SQUELCH ON
RT LIGHT ON
BAND
MC-TUNE-KC 30.00
POWER LOW
SQUELCH OLDON
VOLUME Fully counterciockwise
SPEAKER (RT-524/VRC) OFF
AN/GRM-114A, See test setup diagram ,
MM-100E page 4-59
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4-19. TRANSMITTER SIGNAL-TO-NOISE RATIO TEST. (CONT)
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4-19. TRANSMITTER SIGNAL-TO-NOISE RATIO TEST. (CONT)

1. Connect MM-100E attenuated probe A to MK-1978/VRC SPKR jack (inside AUDIO square);
connect probe B to GND. (See test setup diagram . page 4-58l)

2. Connect AN/GRM-114A attenuated probe A to MK-1978/VRC MIC/PIN N jack (inside KEY

square); connect probe B to GND.

Key transmitter by setting MK-1978/VRC KEY switch to XMIT.

4. If necessory, readjust AN/GRM-114A VAR/OFF control (1) for 8-kHz indication on DEVIATION
(kHz) meter(2). (See test setup diagram © ,[page 4-59))

5. Adjust RT VOLUME control for zero-db indication on MM-100E red db scale (3).

NOTE

w

MM-100E speaker (4) will emit 1-kHz tone.

6. Remove AN/GRM-114A attenuated probe from MK-1978/VRC jack.
7. Set MM-100E RANGE switch (5) to 0.3 volts.

STANDARD. MM-100E red db scale (3) should indicate -5 db or greater (from zero-db reference).
NOTE

After setting the reference at 0 db, you removed the signal and measured the noise.
Remember, the MM-100E RANGE switch has been reset to 0.3 volts. Therefore, the
actual value of a -5 db meter indication is -35 db.

8. If MM-100E red db scale(3) does not indicate -5 db or greater, see troubleshooting
chart 4-16.
9. Unkey transmitter by setting MK-1978/VRC KEY switch to RCVE.
4-29. ANTENNA INFORMATION (SWITCHING) TEST.
PURPOSE. This test checks the performance of the RT ANTENNA CONTROL switches and ANT CONT
jack connectors. The transmitter is keyed and the MK-1978/VRC indicator lights are observed for
proper response to band and frequency selections.

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G Test Set AN/GRM-114A
Maintenance Kit MK-1978/VRC Rf Cable RG-58/U
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4-20. ANTENNA INFORMATION (SWITCHING)TEST. (CONT)
TEST SETUP. Connect equipment as shown in test setup diagram @ .
CAUTION

Do not set MK-1978/VRC KEY switch to XMIT unless RT ANTENNA port and AN/G RM-
114A TRANS-RCVR connector are connected.

plda el
4 ° N\ POWER
A,

SUPPLY
PP-1104(*)/G

255V DC
POWER

MK-1978/VRC

ANT COEI‘

RCVR
XMTR

ANT
O

RT-248
OR
RT-524

RG-58/U

%
ANT CONT|

ELAGP285

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as Indicated in the following
table.

CONTROL AND SWITCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
MK-1978/VRC POWER ON
AUDIO MUTED
KEY RCVE
AUX RCVR NORMAL
X-MODE (RT) NORMAL
SQUELCH ON

4-61



TM 11—5820-401-34-2-2/0967-LP-432-3030

4-20. ANTENNA INFORMATION (SWITCHING) TEST. (CONT)

CONTROL AND SWITCH SETTINGS (CONT)

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
RT LIGHT ON
BAND %
MC-TUNE-KC 30.
POWER LOW
SQUELCH OLDON
VOLUME Fully counterclockwise
SPEAKER (RT-524/VRC) OFF
AN/GRM-114A See test setup diagram
030 000.0
® = A
f@lﬂ“‘l'ﬂlf' FWUI@G"V:;;I”R -l ANTENNA
LBW WAX
'm 2
! INPYT
O S

ODULATIM FREQ Mz

o Rl d44d]) &

L
N O |ox O

-‘—‘wﬂ FM/AM - | 100S —wome

——NATTS —
2 ¢l 0 =200
G

RF FREQUENCY MHz

7 (14dd 444

|__—auto

VOLUME  0UELCH

OFF
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4-20. ANTENNA INFORMATION (SWITCHING) TEST. (CONT)

TEST PROCEDURE

A -BAND

-0 O

47.5-52 O 70.5-76
42-475 O 66-70.5

33-37 58 - 60
EEery
POWER

8- BAND

1. Observe MK-1978/VRC indicator lamps.

TM 11-5820-401-34-2-2/0967-432-3030

ELAGP267

STANDARD. MK-1978/VRC @ BAND (1) and 30-33 (2) indicator lamps should be lit. (See test

setup diagram

2. If proper lamps are not lit, see troubleshooting chart 4-17.

3. Turm RT MC-TUNE-KC switches and AN/GRM-114A RF FREQUENCY MHz thumbwheels to fre-

quencies listed in the following table. At each frequency, observe MK-1978/VRC

lamps for proper response. (See standard.)

NOTE

Turn RT BAND switch to for frequencies 53.00 MHz and above.

RT MC-TUNE-KC AN/GRM-114A RF MK-1978/VRC INDICATOR LAMPS

FREQUENCY MHZ FREQUENCY MHZ BAND RANGE
35.05 0350500 ® 33-37
38.10 038 100 0 ® 37-42
41.20 0412000 ® 37-42
45.30 045 300 0 ® 42-45
52.80 052 800 0 ® 47.5-52
53.00 053 000 0 ® 53-56
54.40 054 400 0 ® 53-56
56.50 056 500 0 ® 56-60
61.80 061600 0 ® 60-65
69.70 069 700 0 ® 65-70.5
75.95 0759500 ® 70.5-75
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4-20. ANTENNA Information (SWITCHING)TEST. (conT)

STANDARD. Proper MK-1978/VRC frequency range and BAND lamps should light at each tuned
frequency.

4. If proper lamps do not light at each tuned frequency, see troubleshooting chart 4-17.
4-21. AUTOMATIC FREQUENCY SELECTION TEST.
NOTE

This test can be conducted on the RT-246/VRC only. The RT-524/VRC does not feature
automatic frequency control.

PURPOSE. This test checks the RT-246/VRC servosystem, which allows the operator to pretune the
radio to any 10 of the 920 available channels. Each channel is preset, then pressed in turn. The
selected frequency should appear in the dial window within 5 seconds.

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G Wristwatch or Stopwatch
Maintenance Kit MK-1978/VRC

NOTE

Since the radio will neither transmit nor receive signals during this test, the AN/GRM-
114A will not be needed.

TEST SETUP. Connect equipment as shown in teat setup diagram @ .

POWER
SUPPLY
PP-1104(*)/G
. , CHANNEL
2.5V DC : BUTTONS
POWER \‘
0.0.0.0]0,
MK-1978/VRC ACv @ @
XMTR P401 <27 RT-248

EL4GP241

Turn on test equipment. Allow at least 15 to 30 minutes for warmup.
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4-21. AUTOMATIC FREQUENCY SELECTION TEST. (CONT)

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as Indicated in the following
table.

CONTROL AND SWITCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
MK-1978/VRC POWER ON
RT-246/VRC LIGHT ON
BAND AUTO
MC-TUNE-KC 75.95
POWER LOW
SQUELCH OLD OFF
VOLUME Fully counterclockwise
Channel Buttons (preset)
1 30.00 MHz
2 39.15
3 42.20
4 43.30
5 54.40
6 56.50
7 67.60
8 66.70
9 71.0
10 75.95

NOTE

Directions for presetting channel buttons are in[paragraph 4-46|

TEST PROCEDURE

1. Press RT-24/VRCchannei button @see test setup diagram ® |page 4-64])
Note time required for frequency to appear in dial window.

STANDARD. 30.00-MHz display should appear in RT-246/VRC dial window within 5 seconds.

2. If 30.00-MHz display does not appear in RT-246/VRCdial window within 5 seconds, sea
paragraph 4-46|

3. Press each channel button (in any order). Note time required for each frequency to appear in
dial window.

STANDARD. Each preset frequency should appear in dial window within 5 seconds of selection.

4. If correct display does not appear within 5 seconds of each new frequency selection, see
[paragraph 4-46]
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Section || TROUBLESHOOTING

Subject Para Page
GNETAL ... e e [4-22]
Gross Troubleshooting Preliminary INStrUCtioNS ... [4-23 [4-67]
Troubleshooting FIOW CRArtS..........c.cocoiviiiiiioiis s 4-24 4-0Y
Receiver Troubleshooting:
NO Audio TroubleSNOOTING « v 4-24 4-69
A4000 Assembly TroubleShooting ..., [4-24
A1000 Assembly TroubleShOOtiNg ..o 4-24 4-104
A2000, A3000 Assemblies Troubleshooting ..., 4-24 4-11
Squelch Test Failure TroubleShooting. ..., 4-24
Audio Power Test Failure Troubleshooting ..............c.ccocoooiiiiiiii e 4-24)
Audio Distortion Test Failure TroubleShooting .........ccocoivviiiiiiiiiiiis 4-24
Audio Response (Normal Mode) Test Failure Troubleshooting ................cccoovei 4-24 4-133
Audio Response (X-Mode) Test Failure Troubleshooting ... 4-24 4-135
Selectivity Test Failure TroubleShooting ... 4-24
Transmitter Troubleshooting:
ABO000 and A6000 Assemblies Troubleshooting ..., 4-24
AB000 Assembly TroubleShooting ..o, 4-24
Transmitter Deviation (Normal Mode) Troubleshooting..................c.c.ccococoiiiin, 4-24
Transmitter Distortion (Normal Mode) Troubleshooting...............cccocoiiiiiiiinn, 4-160
Transmitter Deviation (X-Mode) TroubleShooting ..., [4-24 4-165
Transmitter Signal-to-Noise Ratio Troubleshooting .................ccccoocviiiiin, 4-24 4-170
Antenna information (Switching) Troubleshooting .................ccocviiii, 4-24 4-172

442. GENERAL.

This section contains troubleshooting charts which will help you diagnose failures in the RT. The
troubleshooting charts are designed to isolate faults in response to specific performance problems
noted during performance testing in section | of this chapter.

There are two basic kinds of troubleshooting charts provided: gross failure troubleshooting and
performance degradation troubleshooting. Both kinds of troubleshooting in this section are based on
the use of Test Set AN/GRM-114A and Maintenance Kit MK-1978/VRC.

GROSS FAILURE TROUBLESHOOTING

Gross failure troubleshooting is generated by failure of the VOLUME control test, the first of the
performance tests in section | of this chapter. Failure of the VOLUME control test indicates that no
audio at all is available at the receiver’'s loudspeaker jack. This implies a total failure of some module
or component resulting in complete loss of signal. Therefore, the gross troubleshooting charts are
designed to help you locate the failed module or component, with the assumption that the failed part
does not operate at all.

This assumption differs from the approach taken in performance degradation troubleshooting, which

asumes that a module or component may be responsible for slight defect symptoms because the part
may be only partially operational.
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4-22. GENERAL. (CONT)
PERFORMANCE DEGRADATION TROUBLESHOOTING

When its signals fail to meet certain standards, the RT's performance Is considered degraded.
Degraded performance can result in weak audio, limited reception range, distortion, and many other
problems.

The troubleshooting charts are designed to locate the cause of the performance degradation by using
procedures more complex than those utilized for gross troubleshooting. Added complexity is due to the
fact that the troubleshooting tests must evaluate the quality of the signals at various test points, instead
of merely confirming the presence of signals as is usually the case in gross troubleshooting.

OVERALL TROUBLESHOOTING APPROACH

Both kinds of troubleshooting charts contained in this section are intended for use based on the
following assumptions in connection with the RT:

1. Only one malfunction exists which is causing the defect symptom.

2. The troubleshooting charts do not isolate every possible defect.

3. Failure to locate a defect using the charts suggests a wiring-related problem which can be
isolated using the schematics located in the back of this manual.

4. Troubleshooting procedures for germanium and silicon versions of the RT are the same.

4-23.  GROSS TROUBLESHOOTING PRELIMINARY INSTRUCTIONS.

The gross troubleshooting charts in this section are based on the assumption that the receiver fails the
VOLUMEcontrol test at any frequency setting of the MG-TUNE-KC control.However,cedain defects

in the crystal reference system can result in loss of audio at some frequencies while the receiver can
function normally at other frequency settings.

Before proceeding with the steps given In the gross troubleshooting charts, determine whether or not
the failure of the VOLUME control test conforms to any of the following failure modes.

FAILURE MODE CAUSE CORRECTION

No audio on all channels Crystal Y2012 (5.65 MHz) in Replace A2000 assembly.
ending In "0O", (eg, 30.00, A2000 assembly.
30.10,30.20, etc).

No audio on all channels Crystal Y2011 (5.60 MHz) in Replace A2000 assembly.
ending in "5", (eg, 30.05, A2000 assembly.
30.15, 30.25, etc).

No audio on the same 100- Defective interpolation Replace A2000 assembly.
kHz segment for each MHz oscillator crystal. See Interpolation oscillator
of tuning. crystal chart.
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4-23. GROSS TROUBLESHOOTING PRELIMINARY INSTRUCTIONS. (CONT)

INTERPOLATION OSCILLATOR CRYSTAL CHART

The following chart is used to isolate the particular crystal responsible for audio failure in the same
100-kHz segment for each MHz of tuning. In this failure mode, if audio is absent at 30.05 and 30.10,
it will be absent at 40.05 and 40.10; 50.05 and 50.10, etc.

INTERPOLATION OSCILLATOR CRYSTAL CHART

SEGMENT OF KC CONTROL

WHERE AUDIO IS ABSENT CAUSE CORRECTION
05 and 10 Crystal Y2007 Replace A2000 assembly.
15 and 20 Crystal Y2008 Replace A2000 assembly.
25 and 30 Crystal Y2009 Replace A2000 assembly.
35 and 40 Crystal Y2010 Replace A2000 assembly.
45 and 50 Crystal Y2005 Replace A2000 assembly.
55 and 60 Crystal Y2004 Replace A2000 assembly.
65 and 70 Crystal Y2003 Replace A2000 assembly.
75 and 80 Crystal Y2002 Replace A2000 assembly.
85 and 90 Crystal Y2001 Replace A2000 assembly.
95 and 100 Crystal Y2006 Replace A2000 assembly.

+25 VOLT DC COMMON OUTPUT TROUBLESHOOTING CHART

NOTE
START
Q ) 1. U the problem still exists, check
the +25.5 Vdc output wiring.
CHECK MC-TUNE
KC WINDOW
LIGHT

Mmc/ CHECK +25 VDC' TROUBLESHOOT
KC LIGHT PIN ~ ANT. +25 VDC +25.5 VOC INPUT
ON? CONT PRESENT? DIRECTED OR
| SWITCHED LIVE
::';‘:::“""" RETURN TO
| PERFORMANCE

RELAY K404 TESTS
(NOTE 1)
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4-24. TROUBLESHOOTING FLOW CHARTS.

( sr )
!

CONNECT EQUIPMENT AS
SHOWN ON SH 21 AND TURN
POWER ON. SET MK-1978/
VRC AUDIO TO MUTED.

'

CHART 4-1
No Audio Troubleshooting
{Sheet 1 of 25)

NOTES

1. Do not confuse audio tone with noise. Audio
tone is 1-kHz signal.

2. The assumption here is that audio is scratchy
or fades in and out one or more times as
VOLUME control is turned. A very weask
sudio tons is diagnassd in Audio Power
Troubleshooting (chart 4-8).

3. 1£0.18 vac is present, A5100 monitor ampli-
fier is working, indicating a valid received
sudio from A4300. Therefore, 26.5 vdc

power supply to prior stages and to lamp

od ok.
TURN VOLUME CONTROL REPLACE VOLUME CON- can be sssumed o
ON RT FULLY CLOCKWISE. | TROL R101. REPEAT
SET RT TO 30 MHZ. MK-1978/ ™1 PERFORMANCE TEST.
VRC AUX POWER ON.
SEE NOTE 2
ANY
AUDIO TONE
HEARD?
NOTE 1
15 MM-100E PROBE A TO
DIAL MK-1978/VAC PIN K, FIXED
LAMP LIT? AUDIO. PROBE B TO GND.

MM-100E PROBE A TO
MK-1978/VRC PIN K, FIXED
AUDIO. PROBE B TO GND.

TROUBLESHOOT
POWER
SUPPLY

REPLACE DIAL LAMP

SEE NOTE 3
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-1
No Audio Troubleshooting
Q (Sheet 2 of 25) NOTES
4. Presence of unmuted sudio indicates good
Audio Transformer T5001 and probabie bad
Resistor R5117 in A5100.
MK-1878/VRC AUDIO or
SWITCH TO UNMUTED. SET . B that vol trof is full
MM-100E RANGE T0 30 V. 5. 3a sure that volume contral s fully
CONNECT MM-100E PROBE A
TO SPKR AND PROBE B TO 6. Signal at TP5009 is assumed because fixed
GND. . sudio is ok, indicating that FL5001 is good.
The 0.78 vac value is approximate and can be
s high as 1.1 voits.
DISCONNECT SPEAKER
FROM RT. TURN RT
VOLUME CONTROL FULLY
CLOCKWISE. TURN MM-100E
VOLUME CONTROL CLOCK-
WISE ONE-TH[RD TURN.

ANY REPLACE A5100 AUDIO

AUDIO TONE AMPLIFIER, REPEAT
HEARD PERFORMANCE TEST.
SEE NOTE 4
REMOVE MM-100E PROBES
FROM MK-1978/VRC, SET
MM-100E RANGE T0 1 V.
SET RT VOLUME CONTROL
FULLY CLOCKWISE.
 J
MM-100E PROBE A TO
REPLACE RT VOLUME
TN 2. PROBESTO —>|  CONTROL. REPEAT
' PERFORMANCE TEST.
SEE NOTE §

AT
LEAST 0.78 VAC
SIGNAL PRESENT
?

SEENOTE G
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-1

No AudioTroubleshooting
(Sheet 30f25) NOTE

SET MM-100E RANGE TO

30V.

MM-100E PROBE A TO TP500
PROBE B TO GND.

16 TO 20 VAC
?
NOTE 7A

YES

SET MM-100E FUNCTION
TO DC+. SET RANGE TO

30v.

MM-100E PROBE A TO TP500]

PROBE B TO GND. > TO PERFORMANCE TESTS.

7. See note 3, Sh 1. Possibility of failure of
25.5 vdc sulipy localized to A5000 stages is
small. However, check is sasy to do; therefore
it is covered in this procedure.

7A. If 16 to 20VAC is present at TP then TP5001
can be considered good.

REPLACE T5001 AUDIO
OUTPUT TRANSFORMER.
RETURN TO PERFORMANCE
TESTS.

PARA
4-2

REPAIR WIRING TO PLUG
P5001 OR AT J5001. RETURN

PARA
4-2

Change 4 4-71
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

O

REPLACE A5100 AUOIQ

AMPLIFIER

CEE NNTE
Ve T §

3

RETURN TO

PERFORMANCE
TEST

PROBLEM CORRECTED,
/‘%%'S\i_.

RETURN TO PERFORMANCE
TESTS. U0 ALL TESTSiN

\"“IV

INSTALL ORIGINAL
A5100

CHART 4-1
No Audio Troubleshooting
(Sheet 4 of 25)

SEQUENCE.

o

NOTE

8. Dys to limited number of test points, compo-
t substitution is sometimes necessary.
nce of signal et TPS5001 could be dua to
“\__#hiled Powsr Transistor 0401 or Resistor
R402. These components are diffi o test

directly and much more difficuit td substitute
than the A5100 assembly. -
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4-24. TROUBLESHOOTING FLOWCHARTS. (CONT)

CHART 4-1
No Audio Troubleshooting
(Sheet 5 of 25)

SET MM-100E FUNCTION
TO OHMS

JUMP ACROSS R402
WITH JUMPER WIRE

EL4GP48S

TONE HEARD
?

NO

REPLACE POWER :
TRANSISTOR 0401 — REPLACE R402

: :

RETURN TO PERFORMANCE RETURN TO
TESTS. DO ALL TESTS IN PERFORMANCE TESTS.
SEQUENCE. DO ALL TESTS IN
SEQUENCE,
PARA PARA

473



TM 11-5820-401-34-2-2/0967-LP-432-3030

4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CRS CHECK

SLOWLY INCREASE
AN/GRM-114A RF QUTPUT
T0 31.00 MHZ. MM-100E SET
AS PER NOTE 8.

TONE
OR MOTOR-

CHART 4-1
No Audio Troubleshooting
(sheet 6 of 25)

YES

BOATING SOUND
HEARD?

NO
SEE NOTE 4

SET AN/GRM-114A TO
30.00 MHZ. SLOWLY
DECREASE RF OUTPUT
TO0 29.00 MHZ,

TONE
OR MOTOR-

SEE NOTE 10

YES

BOATING SOUND
HEARD?

SET MM-100E FUNCTION
TO DC+. RANGETO 30 V.
PROBE A TO TPA006.
PROBE B TO GND.

16 VvDC
PRESENT?

4-74

TROUBLESHOOT
POWER
SUPPLY

10.

1"

MM-100E FUNCTION to HI-Z, RANGE to
30 V. Prabe A to MK-1978/VRC SPKR,
Probe B to Ground.

Keep in mind thet this entire troubleshooting
procedurs assumas one total component fail-
ure, causing sbsence of sn sudio signel. This
simpls check can quickly isolate a bad CRS.

An siternate method of checking for a bad
CRS is to ground TP3001 in the A3000
asembly whils the sig generator is varied
£ 1 MHz If the audio tone is heerd when
TP3001 is grounded, it megns that the
CRS isbad. Ifs0,go to .Sh9.
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-1
No Audio Troubleshooting
(Sheet 7 of 25)
NOTES
::%ocol( 12. MODULATION FREQ Hz remains at 1000.0.
Kesp deviation at 8-kHz.

13. MM-100E RANGE to 30 V. FUNCTION to
Hi-Z. Probs A ta MK-1978/VRC SPKR.
Probe B to GND.

AUDIO
TONE
HEARD?

TURN OFF POWER
TO AN/GRM-114A

14. Voltage can vary from 0.78 to 1.1 vac.

'

REMOVE AN/GRM-114A MM-100E FUNCTION TO HI-Z. vES
RANGE TO 1V. PROBE A
RF CABLE FROM RT 70 TP5013. PROBE B
ANTENNA PORT TO GND.
CONNECT FREE END TO

0.78 VAC
PRESENT?
NOTE 14

SMC #222. REMOVE P1005
FROM A1000 TRAY. CON-

NO

VERT P1005 TO SMC #222.
SET AN/GRM-114A ;
FREQUENCY MHZ SMC NO. TO AN/GRM-114A
THUMBWHEELS TO
011 500.0 (11.5 MHZ) (omfzz ‘lln#z“ Moo:o A#gxm.v
A1000 TRAY) \
SEE NOTE 12 ()
nese
l SLALK - GND
WONTE - HIPUT SIGNAL FROM
s o
TURN ON POWER vELLOwW
TO AN/GRM-114A onanek
oL
[ i ]
l SROWN
° |
SET AN/GRM-114A RF
OUTPUT TO 50 MV. SET
MM-100E AS PER
NOTE 13.
A4000 ASSEMBLY
L BOTTOM

ELAGP488
4-75
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4-24. TROUBLESHOOTING FLOWCHARTS (CONT)

CHART 4-1
No Audio Troubleshooting
(Sheet 8 of 25)

A5000 CHECK

MM-100E PROBE A
TO TP5008

REPLACE FL5001. RETURN
TO PERFORMANCE
TESTS.

0.78 VAC
PRESENT?
NOTE 15

REPLACE A5100. RETURN
TO PERFORMANCE TESTS.

PARA
4.2

4-70

NOTE

15. Actual voltage will be siightly lower due to
some sttenuation of signal by the filter.



4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

A3000
CHECK

CHART 4-1
No Audio Troubleshooting

(sheet 9 of 25)

TURN OFF POWER TO
AN/GRM-114A. REMOVE RF
CABLE FROM RT ANTENNA

y

TM 11-5820-401-34-2-2/0967-LP-432-3030

PORT.

SET AN/GRM-114A H! LVL/
4V X 100/NORM SWITCH TO
HI LVL. TURN ON POWER.
TURN RF LEVEL KNOB
CLOCKWISE UNTIL 0 DBM

LAMP LIGHTS,

CONNECT FREEEND TO
SMC #222. REMOVE P1004
(GREEN WIRE) FROM
A1000 TRAY.

'

CONNECT P1004 TO
SMC #222. SET AN/GRM-
114A FREQUENCY MHZ TO

0vDC

READING ON
MM-100E?

NOTE 16

041 500.0.

SET AN/GRM-114A FRE-
QUENCY MHZ TO 041 750.0.
MM-100E WILL MOVE OFF

SEE NOTE 2

16.

1.

18.

NOTES

With RT set at 30.00 MHz and 41.5 MHz
injected into FL3002, there should be no
error signal from the CRS. The meter will
remain centered.

This sstting should force the CRS to output
a dc error voltage. The MM-100E will indi-
cate this voltage.

If Time Delay Relay K3001 fails to momen-
tarily short the dc error signal, the CRS can
shift the local oscillator 1 MHz.

Since previous steps confirmed presence of
sudio tone when CRS was isolated from
other stages, the locsl oscillator can

be considered slined. Therefore, CRS
must be outputting incorrect srror

signal driving the local oscillator

off frequency.

SEE NOTE 19

TURN RT KC CONTROL TO
DIAL READING OF

§

30.00 MHZ

TURN RT KC CONTROL
SLOWLY TO 31.00 MHZ
WHILE OBSERVING MM-100E
FOR RETURN TO CENTER

MM-100E PROBE A TO
TP3001. PROBE B TO

l

MM-100E RANGETO 3 V.
FUNCTION TO OC+. ADJUST
DC ZERO OFFSET TO
CENTER METER ON SCALE.

MOMENTARY

YES

0 VDC READING
?
NOTE 18

L

SET MM-100E RANGE

SWITCHTO 30V

477
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4-24. TROUBLESHOOTING Flowcharts (CONT)

CHART 4-1
No Audio Troubleshooting

(Sheet 10 of 25)

MM-100E PROBE A TO
TP3002. ADJUST OC ZERO
OFFSET TO SET METER
AT TRUE ZERO.

!

TURN RT KC CONTROL
T0O 30.00 MHZ WHILE
OBSERVING MM-100E

MOMENTARY REPLACE K3001 AND
AEADING PERFORMANCE
? TESTS.
REPLACE A2100
SEE NOTE 20

TURN RT KC CONTROL PROBLEM CORRECTED
T0 31.00 WHZ WHILE -
OBSERVING MM-100E | RETURN TO PERFORMANCE

MOMENTARY
13.5 vOC
READING?

NOTE
20. Do not discard A2100.

y

PUT BACK
ORIGINAL A2100

'

REPLACE $103 MOMEN-
TARY CONTACT SWITCH

!

RETURN TO
PERFORMANCE TESTS

4-78
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

TURN OFF POWER T0
AN/GRM-114A. REMOVE
P1004 FROM SMC #222.
CONNECT P1004 TO J1004.

REMOVE P3701 FROM J3701

ON A3700. CONNECT P3701
TO SMC #222. REMOVE RF
CABLE FROM AN/GRM-114A
TRANS-RCVR PORT AND
CONNECT TO ANTENNA
PORT.

'

SET RT T0 30.00 MHZ.
SET AN/GRM-114A FREQ
ERROR KNOB TO 1.5 KHZ.

:

SET AN/GRM-114A FRE-
QUENCY MHZ TO 005 650.0.
SET RCVR GEN SWITCH TO
ACVR. TURN ON POWER.

FREQ

CHART 4-1
No Audio Troubleshooting

(Sheet 11 of 26)

y

REPLACE Y2200
REFERENCE
OSCILLATOR

FREQ
ERROR METER
<500 HZ
?

PROBLEM CORRECTED.
RETURNTO
PERFORMANCE

TESTS.

REPLACE Y2012 CRYSTAL.

y

REMOVE P3301 FROM J3301
ON A3300. CONNECT P3301
TO SMC #222.

'

SET AN/GRM-114A FRE-
QUENCY MHZ T0 046 850.0.
SET AN/GRM-114A FREQ
ERROR KNOB TO 5 KHZ.

RETURN TO PERFORMANCE |
TESTS.

ERROR METER
<500 HZ
?

REMOVE P3701 FROM
SMC #222. CONNECT
P3701 TO J3701 ON
A3700.

PARA
42

FREQ
ERROR METER
<23 KHZ
?

YES
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHECK
A3000

CONNECT P3301 TO J3301.

SET AN/GRM-114A TO

041 500.0 WITH NO MODU-

LATION. REMOVE RF CA-

BLE FROM AN/GRM-114A AN-
ENNA PORT AND CONNECT
0 TRANS-RCVR PORT.

'

SET AN/GRM-114A RCVR

GEN SWITCH TO GEN. SET
RT TO 30.00 MHZ. REMOVE
P3002 FROM J3002.

!

CONNECT AN/GRM-114A
GEN OUTPUT RF CABLE
T0J3002. CONNECT AN/
GRM-114/A PROBE TO SCOPE
IN PORT, SCOPE TO AC, AND

0.01V/DIV.

SET AN/GRM-114A PROBE
TO X1. CONNECT PROBE
TO TP3014.

SEENOTE 21

CHART 4-1
No Audio Troubleshooting
(Sheet 12 of 25)

21

0.4 VAC
READING?

REPLACE FL3002 AND
RETURN TO PERFOR-
MANCE TESTS

SEE NOTE 22

4-80

|

CONNECT PROBE TO
TP3015

0.5 VAC
READING?

CONNECT PROBE
TO TP3013

0.3 VAC
READING?

CONNECT PROBE
TO TP3011

SCOPE
SHOWS SLIGHT
INDICATION
?

NOTES

The test point voltages given for the A3000
sssembly are approximately rms values. Peak-
to-pesk values viewed on scope will be some-
what higher. If no signals are present, try a
replacement module.

22, CRS modules are prealined.

REPLACE A3100 AND
RETURN TO
PERFORMANCE TESTS

PARA
42

REPLACE FL3001 AND
RETURN 70
PERFORMANCE TESTS

PARA
42

REPLACE A3200 AND
RETURN TO
PERFORMANCE TESTS
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART4-1
No Audio Troubleshooting
(Sheet 13 of 25)

'

0.3 VAC
READING?

£ REPLACE A3300
CONKECT PROB AND RETURN TO
PERFORMANCE TESTS
*[
REPLACE A3400
L2vac, AND RETURN TO
PERFORMANCE TESTS
CONNECT PROBE
T0 TP3009 e
REPLACE FL3004 AND
0.6 VAC RETURN TO PERFOR-
READING? MANCE TESTS
{l
CONNECT PROBE CONNECT PROBE
T0 TP3008 TO TP3007

v

REPLACE A3500 AND
RETURN TO
PERFORMANCE TESTS

PARA
42

1.5 VAC
READING?

Y

CONNECT PROBE
TO TP3006

1.0 VAC YES
READING?

REPLACE FL3005 AND
RETURN TO
PERFORMANCE TESTS

PARA
42

4-81
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-1

No Audio Troubleshooting

(Sheet 14 of 25)

SET SCOPE TO DC

!

CONNECT PROBE TO TP3003.
CHANGE RT FREQUENCY
SEVERAL TIMES WHILE
OBSERVING SCOPE.

y

REPLACE A3800 AND
RETURN TO
PERFORMANCE TESTS

MOMENTARY
PLUS OR MINUS
DC READING
?

SET RT TO 30.00 MHZ. SET
SCOPE TO AC. CONNECT
PROBE TO TP3004.

y

REPLACE A3500 AND
RETURN TO
PERFORMANCE TESTS

PARA
42

R

0.3 VAC
READING?

REPLACE A3700 AND
RETURN TO
PERFORMANCE TESTS

4-82

PARA
42




424. TROUBLESHOOTING FLOW CHARTS. (CONT)

A1000
CHECK

CHART 4-1

No Audio Troubleshooting

{Sheet 15 of 26)

CONNECT P1005 TO J1005.
CONNECT AN/GRM-114A TO
J1004 AS SHOWN ON SH 22.

y

TM 11-5820-401-34-2-2/0967-LP-432-3030

ALINE A1500 LOCAL 0SCIL-
LATOR. REPLACE A1500 IF
ALINEMENT DOES NOT
CORRECT PROBLEM.

y

'

SET UP AN/GRM-114A CON-
TROLS AS SHOWN ON SH 22.
SET RT T0 30.00 MH2.

'

CONNECT SPEAKER TO RT
AND TURN RT VOLUME
CONTROL CLOCKWISE ONE-
HALF TURN

FREQ ERROR
METER INDICATES
K35 KH2?

IS
ANALYZER
WAVEFORM PEAK
ABOVE -60 DBM
LINE?

RETURN T0
PERFORMANCE
TESTS

TONE
FROM
SPEAKER?

YES

ALINE A1400. REPLACE
A1400 IF ALINEMENT DOES
NOT CORRECT PROBLEM.

l

REPLACE AND ALINE A1500
LOCAL OSCILLATOR. RE-
TURN TO PERFORMANCE
TESTS.

REMOVE SMC TO BNC TEE
FROM J1004. CONNECT
P1004 TO J1004, CONNECT
TEE T0 J1002. LEAVE P1002
DISCONNECTED,

'

SET UP AN/GRM-114A CON-
TROLS AS SHOWN ON SH 23,
REMOVE RF CABLE FROM
ATTENUATORS. CONNECT
TO TRANS-RCVR PORT.

L

RETURN TO
PERFORMANCE
TESTS

4-83
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424. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-1
No Audio Troubleshooting
(Sheet 18 of 25)

@ CHECK

A1100, A1200, AND

A1300 1
REMOVE TEE FROM J1002.
CONNECT P1002 TO J1002. ALINE A1300. REPLACE
REMOVE RF CABLE FROM A1300 IF ALINEMENT DOES
AN/GRM-114A TRANS-RCVR NOT CORRECT PROBLEM.
PORT.
SET UP AN/GRM-114A RETURN TO ALINE A1100. REPLACE
R e PERFORMANCE A1100 IF ALINEMENT DOES
e, e NOT CORRECT PROBLEM.
PROBE ALLIGATOR CLIP B PARA RETURN TO
TO GND. PROBE A TO s PERFORMANCE
C1305. (SEE SH 24 TESTS
TONE PARA
HEARD? 42

SET AN/GRM-114A HI LVL/
UVX100/NORM SWITCH TO
NORM. SET RF LEVEL
CONTROL TO 20.

'

PROBE A TO C1205.
(SEESH 24.)

4-84



4-24.

TROUBLESHOOTING FLOW CHARTS. (CONT)

e

ALIGN A1200(*). REPLACE
A1200(*) IF ALIGNMENT DOEY
NOT CORRECT PROBLEM.

RETURN TO
PERFORMANCE
TESTS

No Audio Troubleshooting
(Sheet 17 of 25)

TM 11-5820-401-34-2-2/EE150-JA-MMM-020/E154-VRC-12

CAUTION
MODULE A1200B CONTAINS PARTS
SENSITIVE TO ELECTROSTATIC
DISCHARGE (ESD). I

Change 4 4-85
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

(%) aioo

ISOLATION

REMOVE MM-100E PROBE A
FROM TP5013. PROBE A TO
TP4003 ON A4000 TRAY.
PROBE B TO GND.

'

SET MM-J00E RANGE
SWITCHTO 03V

0.15 VAC
READING?

CHART 4-1

No Audio Troubleshooting

(Sheet 18 of 25)

-

CONNECT MM-100E
PROBE A TO TP4008

16 vDC YES
PRESENT?

REPLACE A4300 AUDIO
AND SQUELCH PREAMP

REPLACE A4200
MODULE

:

:

SET MM-100E FUNCTION
SWITCH TO DC+. SET
RANGE SWITCHTO 30 v.

ALINE A4300. RETURN
TO PERFORMANCE
TESTS.

ALINE A4200. RETURN
TO PERFORMANCE TESTS.

l

MM-100E PROBE A TO
TP4006

16 vOC
PRESENT?

TROUBLESHOOT
POWER SUPPLY
OR WIRING

4-86
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424. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-1
No Audio Troubleshooting
{Sheet 19 of 25)

()

y v

SET UP EQUIPMENT AS

SHOWN ON SH 25. REPLACE A4200 CONNECT ATTENUATED
CONTROL Clocks MODULE PROBE A TO TP4009
CONTROL CLOCKWISE

ONE-HALF TURN.

ATTENUATED PROBE ALINE A4200 LOUDSPEAKER

A TO TPA04. PROBE B MODULE. RETURN TO QUIET?

T0 GND. PERFORMANCE TESTS.

REPLACE FL4001. RETURN
LOUDSPEAKER PARA TO PERFORMANCE
QUIET? 42 TESTS.

Y

ATTENUATED PROBE A REPLACE FL4002. RETURN PARA
TO TP4005 TO PERFORMANCE TESTS. 4-2

LOUDSPEAKER
QUIET?

SET AN/GRM-114A HI LVL/
UVX100/NORM SWITCH

TO NORM. SET RF LEVEL
T0 50.

4-87
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-1
No Audio Troubleshooting
(Shest 20 of 26)

REPLACE A4100 MODULE.
RETURN T0
PERFORMANCE TESTS.

REPLACE Y2100
INTERPOLATION
OSCILLATOR

PARA
42

FREQ
ERROR METER
<23 KHZ
?

REPLACE Y2008 CRYSTAL.

PROBLEM CORRECTED.
RETURN TO
PERFORMANCE

TESTS.

RETURN TO PERFORMANCE
TESTS.
PARA
42
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-1
No Audio Troubleshooting
. (Sheet 21 of 25)
pldn o=
4 ® N\ POWER
ATTENUATED PROBE SUPPL:'
/291 o ON X-1 SETTING PP-1104(*)/G
' ) e Al 8 26,5V DC
POWER
MK-1978/VRC
RCVR
XMTR
0
ANT
ATTENUATED PROBE RL—:“ '
Al 8 - RT-524
P401
ELAGPA489
FULLY
COUNTER.-
010000 OFF 0300000 CLOCKWISE 20KHz B8KHz NORM 0.3VOLT HI-Z

[ 494 4]

oLy PUELCH B

ADJUST FOR OFF FM RCVR OFF GEN MID ON 20uV AUTO
8 KHz DEVIATION

ON METER EL4GPA0

4-89
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424. TROUBLESHOOTING FLOW CHARTS. (CONT)

4-90

CHART 4-1

No Audio Troubleshooting
{Sheet 22 of 25)
P1004 \
SMC TO T0
BNC “T” \ A3000
60 dB J1004
1 I RT
T 1 b wan :lvw:s- uu:;l . ’ A1500
le @ om:n ]
e gnon 8 INPUT (P ~ m
) r &L / @
FM/AM = 1100 S —mea —sarrs -
o 2604 10 00
EL4GP491
5 KHz 4 SMALL KNOB 041 6500.0
FULLY CLOCKWISE
ﬁ

(o

(4 4dd =

..

OF¢

- FM/AM - 1100 S
LB\ 8 18 ]

-}

)

RF FR

Lock O

NCY MHz

. [[dd ddd 4]

voLume

MUELOH

OFF

RCVR

OFF

RCVR

MID

/ AUTO

ELAGP492
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)
CHART 4-1 v
No Audio Troubleshooting
(Sheet 23 of 25)

K‘M/AM-HOOS c

o

"RF FREQUENCY MHz

e ddfd o)

VOLUME  SQuUELCH

=
ADJUST FOR OFF FULLY RCVR  OFF GEN MID
8 KHz DEVIATION COUNTER
ON METER CLOCKWISE ELAGP493
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

- CHART 4-1
No Audio Troubleshooting
{Sheet 24 of 25)

%

D! Ill‘lsl [ l’ ‘

' 3“ )

@@ @ @ SJcr104

=7

sy

A1000 ASSEMBLY

ATTENUATED PROBE ON X-1 SETTING

030 000.0

20 KHz

f@mﬂ:nwv rocus () Convarsks
T o

HORIZ

)

ERROR
—Kie —
18 8

[}

OFF —__
= mSEC/DIV— o LOCK @

15 0 - RF FREQUENCY Mz z

MODULAT ION FREQ 4 ‘d QQﬂ '°|"'
| “n q qqq q VOLUME  SQUELCH =

01 000.0 -~

SCOPE IN 1XHe wr N7 IO

o2

10 MHz\ NARR

g8

PLACE
PROBE A
HERE

EL4GP484

uv

/ x100

BATT

on  TRANS_RCVR

J

b 4 B Y H
ADJUST FOR /
8 KHz DEVIATION

ON METER OFF RCVR OFF GEN MID

4-92
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONTFQ
CHART 4-1

No Audio Troubleshooting

(Sheet 25 of 25)

00 000.0 — || |

'.':".'_? FM/AM :HOOS ——T

MODUL AT ION FREQ Hz

M%-

FM/AM -1100S r—w-—""""

o ) &

%

POWER
SUPPLY
PP-1104(*)/G
26.6vV DC
POWER
MK-1978/VRC
RCVR
XMTR
ATTENUATED PROBE
ON X-1 SETTING
A B
RT-248
OR
N RT-624
o SPKR
LOUDSPEAKER -r’
LS-4564/V
EL4GP498
uv
/ x 100

‘/30

BATY
'l'lhll RCVR

OFF

GEN

ON

MIo

ELAGP497

4-93
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

START

Y

USE SAME EQUIPMENT SETUP
AS IN PERFORMANCE TEST.
SET MM-100E FUNCTION
SWITCH TO DC+.

Y

MM-100E PROBE A TO TP4006.
(SEE SH 8). GND PROBE B.
OBSERVE MM-100E METER.

16 VDC
PRESENT
?

CHECK A4000
AND A5000 TRAYS

SET RT SQUELCH SWITCH

TO OLD OFF.

CONNECT EQUIPMENT AND SET]
CONTROLS AS INDICATED ON

SHB.

SET ANGRM-114A BFO - RF LVL
TO 50V AND HI LVL/pV X100/
NORMAL - SWITCH TO NORMAL,
8 KHZ DEVIATION.

CHART 4-2
A4000 Assembly Troubleshooting
(Sheet 1 of 10)

L

REPAIR WIRING TO A4000 TRAY.
RETURN TO PERFORMANCE
TESTS.

PARA
4-2

4-94 Change 4

Y

MM-100E PROBE A TO MK-1978/
VRC SPKR JACK. PROBE B TO

GND.

GND P1005 CASING TO GNDNG
POST. (SEE SH 8). OBSERVE
MM-100E SINAD METER.

SINAD

10 DB OR GREATER
?

CHECK BLUE COAX (W201/‘W401!
CABLE. REPAIR IF NECESSARY.

y

TROUBLESHOOT A1000()
ASSEMBLY.

SEE CAUTION

CAUTION

MODULE A1200B CONTAINS PARTS
SENSITIVE TO ELECTROSTATIC
DISCHARGE (ESD).

Y

OBSERVE MM-100E SINAD
METER INDICATION.

SINAD
10 DB OR GREATER
?

RETURN TO PERFORMANCE
TESTS. RECONNECT AND
RESET EQUIPMENT AS
REQUIRED.

PARA
4-2

P

NO



424. TROUBLESHOOTING FLOW CHARTS. (CONT)

()

CHART 4-2

TM 11-5820-401-34-2-2/0967-LP-432-3030

A4000 Assembly Troubleshooting

{Sheet 2 of 10)

DISCONNECT P1005 CABLE
FROM SMC #222 AND RF
CABLE. LEAVE
DISCONNECTED.

¥

SET MM-100E RANGE
SWITCHTO 30V

'

SET MM-100E RANGE
SWITCHTO 1.0V

'

DISCONNECT MK-1978/VRC
TEST PROBE FROM MM-100E
INPUT JACK

y

FREE END OF BNC TO BNC
CABLE TO MM-100E INPUT

JACK

ATTENUATED PROBE A
(FROM BNC TEE) TO
TP5013. GROUND PROBE B.

:

ADJUST AN/GRM-114A
1 KHZ/OFF CONTROL
FOR 0.78-V MM-100E
INDICATION

‘

DISCONNECT BNC TO BNC
CABLE FROM MM-100€
INPUT JACK. LEAVE
DISCONNECTED.

‘

RECONNECT MK-1878/VRC
TEST PROBE TO MM-100E
INPUT JACK

SEE NOTE 1

l

MK-1378/VRC TEST PROBE
(FROM MM-100E) INPUT
JACK TO MK-1978/VRC

SPKR JACK

SET RT VOLUME CONTROL
FULLY CLOCKWISE.
OBSERVE MM-100E METER
INDICATION.

17V
OR GREATER
?

NOTE

1. Attenuated probe must remain in contact
with TP5013 to achieve 17-volt indication.

!

PERFORM AUDIO POWER
TEST FAILURE
TROUBLESHOOTING

CHART
48

4-95
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424. TROUBLESHOOTING FLOW CHARTS. (CONT)

(=)

CHART 4-2

A4000 Assembly Troubleshooting

{Sheet 3 of 10)

ADJUST RT FOR 17.V
MM-100E INDICATION

y

'

PERFORM AUDIO
DISTORTION TEST
FAILURE TROUBLE-
SHOOTING

SET MM-100E RANGE
SWITCH TO DIST 0-10%.
OBSERVE DISTORTION
SCALE.

2%
OISTORTION

'

ADJUST AN/GRM-114A
1 KHZ/OFF CONTROL
FOR 0.13-V MM-100E
INDICATION

DISCONNECT MK-1878/VRC
TEST PROBE FROM
MM-100E INPUT JACK. SET
RANGETO 03 V.

l

'

DISCONNECT BNC TO BNC
CABLE FROM MM-100E.
LEAVE DISCONNECTED.

RECONNECT FREE END
OF BNC TO BNC CABLE TO
MM-100E INPUT JACK

'

:

SET MM-100E RANGE
SWITCH TO 1 V. RECON-
NECT MK-1978/VRC TEST
PROBE TO MM-100E INPUT

ATTENUATED PROBE A TO
TP4003. (SEE SH8.) PROBE
B TO GND.

JACK. |

MK-1978/VRC TEST PROBE
A TO MK-1978/VRC RCVR
JACK (INSIDE X-MODE
SQUARE)

L

v

OBSERVE MM-100E
METER INDICATION

YES
GREATER?
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-2
A4000 Assemby Troubleshooting
(Sheet 4 of 10)

SET MM-100E RANGE SWITCH
TO DIST 0-10%. OBSERVE
DISTORTION SCALE.

%
DISTORTION
OR LESS?

Y

PERFORM AUDIO DISTORTION
TEST FAILURE TROUBLE-
SHOOTING.

SET MM-100E RANGE SWITCH

TO1V.

DISCONNECT ATTENUATED
PROBE FROM BNC TEE ON
AN/GRM-114A INT MOD AND
CONNECT TO AN/GRM-114A
TRANS-RCVR.

Y

ATTENUATED PROBE A TO
TP4005. (SEE SH 8). GROUND

PROBE B.

SET AN/GRM-114A BFO-RF LVL
TO 2.0 AND HI LVL/ pV X100/
NORM SWITCH TO nV X100.

L

ADJUST AN/GRM-114A 1KHZ/OF
CONTROL FOR 8-KHZ
DEVIATION ON AN/GRM-114A

METER.

MK-1978/VRC PROBE A (FROM
MM-100E INPUT) TO MK-1978/
VRC RCVR JAC (INSIDE X-MODE
SQUARE). OBSERVE MM-100E
METER.

o5V
OR GREATER?

L

INCREASE AN/GRM-114A BFO-R
LEVEL CONTROL TO 10.0 (1000-

V INPUT). OBSERVE MM-100E
METER INDICATION.

GREATER?

YES

ALIGN A4200/A4300 MODULES.

GREATER?

RETURN TO PERFORMANCE
TESTS. RECONNECT AND
RESET EQUIPMENT AS
REQUIRED.

PARA

Change4 4-97



T™ 11-8820-401-34-2-2/EE150-JA-MMM-020/E184-VRC-12

4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-2
A4000 Assemby Troubleshooting
(Sheet 4 of 10)

NOTE

2. AN/GRM-114A 1-kHZ/OFF control must be

SET MM-100E RANGE SWITCH
TO DIST 0-10%. OBSERVE
MM-100E METER INDICATION.

adjusted for 8-kHz deviation.

5%
DISTORTION

REPLACE AND ALIGN A4100
MODULE.

SINAD NO

1008 OR
GREATER?

Y

REPLACE AND ALIGN FL4001
MODULE.

SINAD
10DBOR
GREATER?

YES

REPAIR W201/W401 (BLUE
COAX).

v

RETURN TO PERFORMANCE
TESTS. RECONNECT AND
RESET EQUIP AS REQUIRED.

PARA
4-2

498 Change 4

g

RECONNECT EQUIPMENT AND
SET CONTROLS AS ILLUS ON
SH 8, EXCEPT....

Y

SET MM-100E RANGE SWITCH
TO SINAD. MM-100E INPUT
PROBE A TO MK-1978/VRC SPKR

JACK.

SET AN/GRM-114A BFO-RF LVL
CONTROL TO 0.5 V AND HI
LVL/ 1V X100/NORM SWITCH

TO NORM.

GROUND P1005 CASING TO
GROUNDING POST. (SEE SH 8).
OBSERVE MM-100E BLUE SINAD
SCALE.

SINAD
10 DB OR
GREATER?

YES

NO
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-2
A4000 Assemby Troubleshooting
(Sheet 6 of 10)

RECONNECT P1005 BLUE COAX
TO J1005. (SEE SH 8).

Y

ALIGN A4200/A4300 MODULES

* RECHECK A4300

RECONNECT EQUIPMENT AND
SET CONTROLS AS INDICATED

ON SH 8,

EXCEPT...

DISCONNECT P1005 FROM
J1005. DO NOT CONNECT
P1005 TO SMC TO BNC

CABLE.

DISCONNECT MK-1978/VRC
TEST PROBE MM-100E INPUT
JACK. SETRANGE TO 0.3 V.

Y

Y

FREE END OF BNC TO BNC
CABLE TO MM-100€E INPUT

JACK.

OBSERVE MM-100E METER
INDICATION.

ATTENUATED PROBE A (FROM
BNC TEE) TO TP4003. PROBE B

TO GND.

ADJUST AN/GRM-114A 1 KHZ/
OFF CONTROL FOR 0.13V
MM-100E INDICATION.

REPLACE AND ALIGN A4300
MODULE.

Y

DISCONNECT BNC TO BNC
CABLE FROM MM-100E.
LEAVE DISCONNECTED.

RETURN TO PERFORMANCE
TESTS. RECONNECT AND
RESET EQUIPMENT AS REQ'D.

Y

SET MM-100E RANGE SWITCH
TO 1 V. MK-1978/VRC TEST
PROBE TO MM-100E INPUT

JACK.

MK-1978VVRC TEST PROBE A TO
MK-1978/VRC RCVR JACK
(INSIDE X-MODE SQUARE).
PROBE B TO GND.

PARA
4-2

Change 4 4-99
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-2
A4000 Assemby Troubleshooting
{Sheet 7 of 10)

NOTE

RECONNECT EQUIPMENT AND
SET CONTROLS AS ILLUS ON

SH8.

SET AN/GRM-114A RF SWITCH
TO SINAD. INPUT PROBE A TO
MK-1978/VRC SPKR.

3. AN/GRM-114A 1-kHz/OFF control must be
adjusted for 8-kHz deviation.

SINAD

10 OR GREATER
?

RETURN TO PERFORMANCE
TESTS. RECONNECT AND
RESET EQUIP AS REQUIRED.

Y

SET AN/GRM-114A BFO-RF LVL
CONTROL TO 0.5V AND HI
LVL/u V X 100/NORM SWITCH TO|

NORM.

SET AN/GRM-114A RF FREQ
MHZ THUMBWHEELS TO

011 500.0.

GROUND P1005 CASING TO
GROUNDING POST. (SEE SH 8).
OBSERVE MM-100E BLUE SINAD
SCALE.

4100 Change 4

PARA
42
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424. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-2
A4000 Assembly Troubleshooting
{Sheet 8 fo 10}
30V DC . A
TEST PROBE
\ \ MK-1978/VRC
POWER
SUPPLY

A
oo AN
-1104(*)/G LEAVE Nn Ség:]q'b
PPN pisconnecten | P oS %“ i
6.6V DC &
POWER l

BNC TO
MAINTENANCE KIT
MK-1878/VRC BNC CABLE

RCVR
XMTR

ATTENUATED PROBE

BNC TEE
ON X-1 SETTING SMC TO BNC CABLE
B YELLOW 910020 ——
A
J1002
SMC NO. 222
{ORIENT BLUE
COAX AWAY FROM -=-]J1005
A1000 TRAY)
\\ (o]
1006 \
\\
AA000 ABSEMBLY \
BOTTOM \\
\
e @ \\
- \ o
\&E \‘ /7
\ A1000 ASSEMBLY
© ® \ BOTTOM
TPOOO1 Tricoz \\
AA4000 © e \
TRAY pDiscn TPA00S \
A [". ) e \‘
\
mwvoc
© ©Treoor©Treooe )
XMODE L ’
+16V DC \ TPa008 /I
—— © TPa010 Y
|~
e @ GROUNDING POST
21 | N EL4GP441

4-101
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424. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-2
A4000 Assembly Troubleshooting
' (Sheet 9 of 10}

RECEIVER SIMPLIFIED

TP4007 A5000
frar el TPS013{  Aupio/
SQUELCH

1
|
il =
|L —_ _{ RECEIVER SIMPLIFIED
[ az000 |
| cnystaL !
I swmren |

ELAGP442

4-102
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONTY

CHART 4-2
A4000 Assembly Troubleshooting
{Sheet 10 of 10)

| l
| —_——— e ———y —— ———— — — —— - |
‘ | ~Tannoo X‘?O%BGOA?NT ]
- ]
Pioos _ | FLaol | I} % | FLacc ||
RN B R
| | tracro TPaoos | TPacos TPacos | |
| +16V DC |
| | — | |
| | I = | |||
o | S P R 4o e a1
GNDO— | |
o |
| |M200 60 DB OR X 1000 GAIN l
|
: } % 4TH 5TH m DISCR |—¢ || |
| __l |
| I
H | | sevoc TP4003 |
“ﬁl l___________mf_"'_v_m_____J |
| |
| |
| T T T T T Thimen, |
AUDIO SQUELCH +786 GAIN |
| | PREAMP |
| | - 54001 | X-MODE
l\ | ¢ _AUDIO
] ! TO P201
o— |8 o
| | ‘/‘/ NORMAL AUDIO
| | \ |""°°7 | RBooo
| l [ I l ‘F’LOGND
l L _Tewe ____ _wevoc | = |
L - —
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

START

CHART 4-3
A1000(*) Assembly Troubleshooting
(Shest 1 of 8)

Y

SET MM-100E FUNCTION
SWITCH TO DC+

Y

USE MM-100E INPUT PROBE
A TO MEASURE VOLTAGES
INDICATED ON SH 8.

SEE NOTE 1

PROPER

Y

REPAIR WIRING TO A1000(")
TRAY. RETURN TO PERFOR-
MANCE TESTS.

SEE NOTE 2

PARA
4-2

VOLTAGE LEVELS
OBTAINED

CONNECT EQUIP AS ILLUS
ON SH 8. SET AN/GRM-114A
BFO-RF LEVEL CONTROL TO
0.35pV. SET MM-100E FUNC-
TION SWITCH TO AC-HI-Z.
SEENOTER

MM-100E INPUT PROBE A TO
MK-1978/VRC SPKR JACK.
PROBE B TO GND. OBSERVE
METER.

NO

4-104 Change 4

CAUTION

MODULE A1200B CONTAINS PARTS
SENSITIVE TO ELECTROSTATIC
DISCHARGE (ESD).

NOTES

1. Ground probe B. Adjust MM-100E RANGE
switch as needed.

2. Power supply and battery input voltage should
already have been checked.

3. Make sure that P1005 is connected to J1005
and that the AN'GRM-114A 1-kHz/OFF control
is adjusted for 8-kHz deviation on the DEV
meter before taking the following readings.

SET MM-100E RANGE
SWITCH TO SINAD. OBSERVE
BLUE SINAD SCALE.

DISCONNECT SMC TO BNC
CABLE FROM J1001 AND RE-
CONNECT COAX P1001.

CONNECT 10-DB, 20-DB, AND

30-DB ATTENUATORS (OR
EQUIVALENT) IN SERIES TO

AN/GRM-114A ANTENNA
INPUT.

10-D8

OR GREATER
?

YES




424. TROUBLESHOOTING FLOW CHARTS. (CONT)

()

CHECK L.0. A1500

CHART 4-3

{Sheet 2 of 8)

TM 11-5820-401-34-2-2/0967-LP-432-3030

A1000 Assembly Troubleshooting

NOTE

4. Make sure SMC tee is connected to BNC

cable.

DISCONNECT SMC TO BNC
CABLE FROM AN/GRM.

114A TRANS-RCVR. CON-
NECT TO ATTENUATORS.

DISCONNECT SMC TEE
FROM J1004. OBSERVE
WAVEFORM ON AN/GRM-
114A SPECTRUM
ANALYZER.

l

DISCONNECT CONNECTOR
FROM J1004. CONNECT
T0 SMC TEE.

SEE NOTE4

l

SET AN/GRM-114A AC/DC
SWITCH TO AC. TURN
ANALY DISPR CONTROL
FULLY CLOCKWISE

{1 MHZ/DIV).

!

SET AN/GRM-114A GEN/
RCVR SWITCH TO RCVR.
SET ARF FREQUENCY MHZ
THUMBWHEELS TO

041 500.0.

l

OBSERVE WAVEFORWM ON
AN/GRM-114A SPECTRUM
ANALYZER

PEAK

IS ABOVE
-60 DBM LINE
?

PEAK
IS ABOVE -60 DBM
LINE
?

TROUBLESHQOT CRYSTAL
REFERENCE SYSTEM

CHART
44

REPLACE AND ALINE

A1500 MODULE

4-105
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

()

CHART 4-3
A1000 Assembly Troubleshooting
(Sheet 3 of 8)

FREQ ERROR
REPLACE P1001 METER INDICATES
OR W102 WITHIN £3.5 KH
TROUBLESHOOT
RETURN T0
CRYSTAL REFERENCE
PERFORMANCE TESTS CAYSTA
PARA
42
TABLE A
M114A
RTFREQUENCY |  ARERM 114/
30.00 MHz 0415000 MH:
41.00 MHz 052 500.0 MH:z
52.00 MHz 063 500.0 MMz
75.00 MHz 063 500.0 MHz
64.00 MHz 052 5000 MHz
53.00 MHz 041 500.0 MHz

4-106

REPEAT LAST THREE
DECISIONS WITH AN/GRM-
114A AND RT FREQ'S SET
PER TABLE A.

CHECK A1000
ouTPUT

SET RT TO 30.00. SET
AN/GRM-114A-RF
FREQUENCY MHZ
THUMBWHEELS TO
041 500.0.

'

REMOVE SMC TEE FROM
J1004 AND RECONNECT
P1004 TO J1004

l

DISCONNECT P1005 BLUE
COAX FROM J1005.

(SEESH8)

CONNECT END OF SMC
TO BNC CABLE TO J1005.
OBSERVE SPECTRUM
ANALYZER,




4-24. TROIJBLESHOOTING FLOW CHARTS. (CONT)

PEAK
IS ABOVE
80-DB LINE
?

CHECK

YES| MIXER A1400

DISCONNECT SMC TO
BNC CABLE FROM
ATTENAUTORS ON
AN/GRM-114A ANTENNA
INPUT

'

CONNECT SAME SMC TO
BNC CABLE END TO
AN/GRM-114A TRANS-
RCVR CONNECTOR

DISCONNECT OTHER END
OF SMC TO BNC CABLE
FROM J1005; CONNECT TO
J1002. LEAVE P1002

YELLOW COAX
DISCONNECTED.

;

RECONNECT P1005
TO J1005

‘

SET AN/GRM-114A BFO-RF
LEVEL TO 50 uV. SET

RF FREQUENCY MHZ
THUMBWHEELS TO

03 000.0.

wLrmAngs vv

{Sheet 4 of B)

DISCONNECT SMC TO
BNC CABLE FROM
ATTENUATORS ON

INPUT

AN/GRM-114A ANTENNA

Y

SET AN/GRM-114A GEN/
RCVR SWITCH TO GEN.

TROL FOR 8-KHZ
DEVIATION.

ADJUST 1 KHZ/OFF CON-

'

SET MM-100E RANGE
SWITCH TO 30 V AND
FUNCTION SWITCH TO
AC-HI-Z. OBSERVE

METER INDICATION.

+17V
OR GREATER
?

SET MM-100E RANGE
SWITCH TO SINAD.
OBSERVE BLUE SINAD
SCALE.

A1000 Assembly Troubleshooting

NO

TM  11-5820-401-34-2-2/0967-LP-432-3030

CONNECT SAME SMC TO
8NC CABLEEND TO
AN/GRM-114A TRANS.
RCVR PORT

I

DISCONNECT OTHER END
OF SMC TO BNC CABLE
FROM J1005; CONNECT TO
J1002. LEAVE P1002
YELLOW COAX
DISCONNECTED.

‘

RECONNECT P1005
TO J1005

l

SET AN/GRM-114A RF
LEVEL TO 10 V. SET RF
FREQUENCY MHZ
THUMBWHEELS TO

011 500.0.

;

SET AN/GRM-114A GEN/
RCVR SWITCH TO GEN.
ADJUST 1 KHZ/OFF
CONTROL FOR 8KHZ
DEVIATION.

4-107
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-3
A1000 Assembly Troubleshooting
(Sheet 5 of 8)
NOTES
5. The following steps check modules A1 100,
A1200, and A1300 by measuring SINAD and
voltage at the six capacitors listed in table B,
10 D8 6. Adjust 1-kHz/OFF control for 8-kHz deviation
OR GREATER REPLACE AND ALINE on DEV meter.
? A1400 MODULE
TABLE B
YES ANZG RM-114A
EE AN/GRM-114A
SEENOTE 5 AND RT Fren F LEVEL
SETTINGS 0V (20,v | 3uv
RECONNECT P1002 2 1305 lc 1
YELLOW COAX %Ao'%a ’ €1305 |C1205 | c1104
T0 J1002
64.90 MHZ C1301 |C1201 | c1101
(BAND (B) )
l 1 A1000 ASSEMBLY
DISCONNECT MK-1978/VRC
TEST PROBE FROM SET RT FREQUENCY
MM-100E INPUT AND MK- CCORDING TO
1978/VRC. CONNECT TO ?ABLE ]
AN/GRM-114A TRANS-
RCVR CONNECTOR.
CONNECT ATTENUATED
PROBE TO MM-100E INPUT. ShTToM-10E RANGE
SWITCHTO 30V
PROBE A TO MK-1978/VRC
AND FUNCTION SWITCH
SPKR JACK. PROBE B T0 ACHI-Z
TO GND,

: ‘

‘ REFER TO VIEW A, SH 7.
REMOVE TOP COVER GROUND AN/GRM-114A
FROM A1000 ASSEMBLY PROBE B. TOUCH PROBE A
TO CAP UNDER TEST.
OBSERVE MM-100E METER,
INJECT [ ]
I ( ) SIGNAL HERE ﬂl:]]
SET AN/GRM-114A RF
LEVEL AND RF FREQENCY
MHZ THUMBWHEELS
ACCORDING T0 TABLE 8 n
SEE NOTE 6 ELAGPass
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

- CHART 4-3
A1000(*) Assembly Troubleshooting
(Sheet 6 of 8)
REPLACE AND ALIGN A1100, SET MM-100E RANGE SWITCH
A1200(*) AND A1300 TO 30V AND FUNCTION
SWITCH TO AC-HI-Z.
OBSERVE METER
SEE CAUTION/SEE NOTE 7
SET MM-100E RANGE
SWITCH TO SINAD. OBSERVH
BLUE SINAD SCALE.
10-DB SET MM-100E RANGE
OR GREATER SWITCH TO SINAD. OBSERVE
? . BLUE SINAD SCALE.

NO

REPLACE AND ALIGN
RETURN TO .
| A1500(*) MODULE. RETURN
PERFORMANCE TESTS. @4_— TO PERFORMANCE TESTS.

NOTE

7. Depending upon which caps fail to meet
requirements.

~— PARA CAUTION
42 4-2
MODULE A1200B CONTAINS PARTS

SENSITIVE TO ELECTROSTATIC
DISCHARGE (ESD).

Change4 4-109
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-3

A1000 Assembly Troubleshooting

(Sheet 7 of 8)

SET RT MC-TUNE-KC
SWITCH TO 64.00 MHZ.
TURN VOLUME CONTROL
FULLY CLOCKWISE.

!

SET AN/GRM-114A RF
FREQUENCY MHZ
THUMBWHEELS TO
064 000.0

!

DISCONNECT YELLOW
COAX P1002 FROM J1002.
LEAVE DISCONNECTED.
CONNECT BNC TO SMC
CABLE TO J1002.

~ SEE NOTES

ADJUST AN/GRM-114A
1-KHZ/OFF CONTROL FOR
8-KHZ DEVIATION. SET RF
LEVEL TO 73 DBM.

I

SET MM-100E RANGE
SWITCH TO SINAD AND
FUNCTION SWITCH TO

AC-HI-Z

MM-100E INPUT PROBE A
TO MK-1978/VRC SPKR
JACK. PROBE 8 TO GNO.

L

4110

¥y

ADJUST CAPACITOR C1404
(SEE VIEW A) FOR PEAK
SINAD

SINAD
10 DB OR
GREATER
?

NOTE

8. Other end of BNC to SMC cable is connected
to AN/GRM-114A TRANS-RCVR port.

REPLACE AND ALINE
A1400 MODULE

SET MM-100E RANGE
SWITCHTO 30 V.
0BSERVE METER
INDICATION.

LA
OR GREATER
?

RETURN TO
PERFORMANCE TESTS

PARA
42

PARA
42

A1000 ASSEMBLY ELAGP445
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424. TROUBLESHOOTING FLOW CHARTS. (CONT)

POWER
SUPPLY
PP-1104(*)/G

265V DC
POWER ,

MAINTENANCE KIT
MK-1978/VRC

RCVR
XMTR

CHART 4-3
A1000 Assembly Troubleshooting
{Sheet 8 of 8) _
ﬁl‘:ﬂ pln Al B
[ ]

{ Jk‘\ TEST PROBE

&l O | wmK1978/VRC

——AC-HI-Z

‘ ,.'_;.Z. '- 3

22 FMAM - 11005 (St

:25 ) X Ve

GRM-114A TEST SET
___ A1000 ASSEMBLY TOP

—
e e
o o

0.36 uv

P1002

GROUND (BLACK)

INPUT SIGNAL
FROM CRS; BETWEEN
+0.5vV DC

BLUE P1006

SMC TO "

BNC CABLE

GREEN
COAX

VIOLET
COAX

BROWN
P1001
(LEAVE
DISCONNECTED)

A1000 ASSEMBLY
BOTTOM
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4-24.

C

TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 44

(Sheet 1 of 9)

sTART )
'

SET MM-100E FUNCTION
SWITCH TO DC+

'

MM-100E INPUT PROBE A
TO TP3012. PROBEB TO
GND. (SEEVIEWA))

16-vDC
METER INDICATION
?

MM-100E PROBE A TO
TP3005. (SEE VIEWA.)

16-vDC

R

REPAIR WIRING TO A3000
TRAY. RETURN TO PER-

METER INDICATION
?

YES

A2000, A3000 Assemblies Troubleshooting

view A

Q> o

FORMANCE TESTS.
t]@ TP3012
PARA
42
CHECK
A1000 INPUT
DISCONNECT WHITE
WIRE FROM A1000
ASSEMBLY T$3006 18V DC
l 13701
=) /3
A3000 ASSEMBLY
CONNECT EQUIPMENT
AS INDICATED ON SH 9 view B
o ° ®
l WHITE
: WIRE
OBSERVE WAVEFORM ON /
AN/GRM-114A SPECTRUM
ANALYZER AND NOTE
FREQ ERROR METER
INDICATION
J10086 2.4 J1002
= (o\de(0)=
A1000 ASSEMBLY ELAGP532
WAVEPEAK NO

4-112

ABOVE -60 DB LINE
?




T™ 11-5820-401-34-2-2/EE150-JA-MMM-020/E154-VRC-12

4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

—— CHART 4-4
A 2000, A3000 Assemblies Troubleshooting

(Sheet 2 of 9) CAUTION

MODULE A1200B CONTAINS PARTS
SENSITIVE TO ELECTROSTATIC
DISCHARGE (ESD).

REPLACE AND ALIGN
A8500 (LOCAL OSCILLATOR)
MODULE

FREQ
ERROR METER
INDICATES WITHIN
+/- 150 KHZ
?

no

HECK INPUTS
ROM A2000

ALIGN A1500(*) (LOCAL
OSCILLATOR) MODULE.

RECONNECT WHITE WIRE
TO A1000(*} ASSEMBLY.
(SEEVIEWB, SH 1))

REPEAT LAST TWO
DECISIONS WITH RT AND
AN/GRM-114A FREQUENCIES
SET AS PER TABLE A.

Y

Y

Y

DISCONNECT P3002 GREEN
COAX FROM BNC TEE AND
RECONNECT TO J3002.

RECONNECT WHITE WIRE
TO A1000(*) ASSEMBLY.
(SEE VIEWB, SH 1))

SET RT MC-TUNE-KC SWITCH
TO 30.00MHZ. SET AN/GRM-
114A RF FREQUENCY MHZ
TO 005 650.0.

~— (SEESH9.)

Y

Y

OBSERVE WAVEFORM ON
AN/GRM-114A SPECTRUM
ANALYZER AND NOTE FREQ
ERROR METER INDICATION.

DISCONNECT P3002 GREEN
ASSEMBLY. RECONNECT P3002 TO
SEE CAUTION J3002. (SEE SH 9.)
DISCONNECT RED COAX
P3701 FROM J3701. CON-
NECT P3701 TO SMC TEE.
LEAVE SMC FEMALE INPUT
DISCONNECTED.
TABLE A
RT FREQUENCY | AN/GRM-114A FREQUENCY
— 30.00 MHz 041 500.0 MHz
41.00 MHz 052 500.0 MHz
52.00 MHz 063 500.0 MHz
75.00 MHz 063 500.0 MHz
64.00 MHz 052 500.0 MHz
— 53.00 MHz 041 500.0 MHz

Change 4 4-113
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

WAVE
PEAK ABOVE
-60 DB LINE
?

FREQ
ERROR METER
INDICATES WITHIN
+500 HZ
?

CHART 44

A2000, A3000 Assembilies Troubleshooting

(Sheet 3 of 9)

v

REPLACE A2000
CRYSTAL SWITCH
MODULE

R

’

WAVE
PEAK ABOVE
-60 DB LINE

SET RT MC-TUNE-KC
SWITCH TO 30.05 MHZ.
SET AN/GRAM-114A RF
FREQUENCY MHZ
THUMBWHEELS TO
005 600.0.

:

REPEAT LAST
TWO DECISIONS

I

DISCONNECT P3701 FROM
SMC TEE AND RECONNECT
T0J3701. DISCONNECT
P3301 FROM 43301,

(SEESHY.)

P3301 (BLACK COAX)
TO SMC TEE

L

4114

RETURN TO
PERFORMANCE
TESTS

SET RT MC-TUNE-KC SWITCH
T0 30.05 MHZ. SET AN/GRM-
114A RF FREQUENCY MHZ
THUMBWHEELS TO

046 950.0.

OBSERVE WAVEFORM ON
AN/GRM-114A SPECTRUM
ANALYZER. NOTE FREQ
ERROR METER
INDICATION.

WAVE
PEAK ABOVE
-60 DB LINE
?

FREQ
ERROR WITHIN
+2.3 KH2
?

=

REPLACE A2000
(CRYSTAL SWITCH)
MODULE

L




REPEAT LAST TWO DECISIONS
WITH RT AND AN/GRM-114A
FREQUENCIES SET AS PER
TABLE A.

CHECK A3100
OUTPUT

RECONNECT P3301 TO J3301.
DISCONNECT CABLE AND 20-DB|
AND 30-DB ATTENUATORS

FROM AN/GRM-114A ANTENNA.

SEENOTE1 |

v

TURN AN/GRM-114A ANALY
DISPR FULLY CLOCKWISE (1
MHZ/DIV). SET RF FREQ. MHZ
THUMBWHEELS TO 014 000.0.

Y

CONNECT MK-1978/VRC TEST
PROBE TO 10-DB ATTENUATOR.
PROBE A TO TP3013. PROBE B
TO GND.

SEENOTE2 |

Y

OBSERVE AN/GRM-114A
SPECTRUM ANALYZER.

___—_>

YES

T™ 11-5820-401-34-2-2/EE150-JA-MMM-020/E154-VRC-12

4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 44
A2000, A3000 Assemblies Troubleshooting
(Sheet 4 of 9)
NOTES
1. Leave 10-db attenuator attached to AN/GRM-114A
ANTENNA input but do not reconnect BNC cable.
2. See Sh 9.
3. At 14 MHz center frequency, wave peaks at 10 MHz,
11 MHz and 12 MHz should be at least -40 db. By
16 MHz or 17 MHz they should be approx -80 db.
TABLE A
AN/GRM-114A
IN MHz IN MHz
XX.05 OR XX.10 046 950.0 Y2007
XX.15 OR XX.20 047 050.0 Y2008
XX.25 OR XX.30 047 150.0 Y2009
XX.35 OR XX.40 047 250.0 Y2010
XX.45 OR XX.50 047 350.0 Y2005
XX.55 OR XX.60 047 450.0 Y2004
XX.85 OR XX.70 047 550.0 Y2003
XX.75 OR XX.80 047 650.0 Y2002
XX.85 OR XX.90 047 750.0 Y2001
XX.95 OR XX.00 046 850.0 Y2006
X = ANY SETTING

NO

1

TEST PROBE A TO TP3015.
(SEE SH 9). OBSERVE
SPECTRUM ANALYZER.

SIGNALS
ARE PRESENT
?

REPLACE A3100
(HARMONIC GENERATOR)

REPLACE FL3001
(LOW PASS FILTER)

Change 4 4-115
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

SET AN/GRM-113A RF
FREQUENCY MHZ
THUMBWHEELS TO
052 5000 -

'

TEST PROBE A TO
TP3010. (SEESHY.)
O0BSERVE SPECTRUM
ANALYZER.

CHART 44

{Sheet 5 of 9)

v

TESTPROBEATO
TP3011. (SEESHY.)

A2000, A3000 Assemblies Troubleshooting

NOTE

4. RT frequency must end in zero; eg, 30.00,

not 30.05.

MEETS
SPECS IN NOTE 3,
SH4
?

CHECK A3300
OUTPUT

SET AN/GRM-114A RF
FREQUENCY MH2Z
THUMBWHEELS TO
005 650.0

l

SET AN/GRM-114A ANALY
DISPR FULLY COUNTER-
CLOCKWISE (SHORT OF
DETENT)

SEE NOTE 4

Y

CONNECT TEST PROBE A
TO TP3016. (SEESH 9.)

L

SIGNALS
ARE PRESENT
?

REPLACE FL3003 (53-MHZ
BANDPASS FILTER)

L

REPLACE A3200
(BALANCED MIXER
MODULE)

I

4-116

v

OBSERVE WAVEFORM
ON SPECTRUM ANALYZER

YES

REPLACE A3300 (CRS 2ND
MIXER MODULE)
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-,

e

CHART 44

(Sheet 6 of 9)

RECONNECT 20-DB AND
30-DB ATTENUATORS TO
AN/GRM-114A

ANTENNA INPUT

SEE NOTE
CHECK 1ST AND 2ND
AMPLIFIER OUTPUT

CONNECT TEST PROBE A
TO TP3009. (SEE SH 8.)
OBSERVE WAVEFORM

ON SPECTRUM ANALYZER,

WAVE
PEAK ABOVE
-80 DB LINE
?

SET RT MC-TUNE-KC SWITCH
T0 30.05. SET AN/GRM-114A
RF FREQUENCY MH2

THUMBWHEELS TO 005 800.0

]

OBSERVE AN/GRM-114A
SPECTRUM ANALYZER

WAVE
PEAK ABOVE
-80 Dg LINE

YES

R

REPLACE A3400 (CRS
18T AND 2ND IF AMPS)

¥ mournr

SET AT MC-TUNE-KC SWITCH
T0 30.00 MHZ. SET AN/GRM-
114A RF FREQUENCY MHZ

THUMBWHEELS TO 005 650.0

l

CONNECT TEST PROBE A
TO TP3008. (SEE 8H 9.)
OBSERVE WAVEFORM

ON SPECTRUM ANALYZER.

A2000, A3000 Assemblies Troubleshooting:

NOTE

5. 10-db attenustor snd MK-1978/VRC test
probe connect to sttenuators.

¥

REPLACE FL3004 (5.625-
MHZ BANDPASS FILTER)

WAVE
PEAK ABOVE
-60 DB LINE

WAVE
PEAK ABOVE
-80 08B LINE
?

CHECK 3RD AMP

YES| AND LIMITER

CONNECT TEST PROBE A
TO TP3004. (SEE 84 9.)
OBSERVE WAVEFORM

ON SPECTRUM ANALYZER.

L

REPLACE A3500 MODULE

YES

4-117
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424, TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 44

A2000, A3000 Assemblies Troubleshooting

{Sheet 7 of 9)

SET RT MC-TUNE-KC SWITCH
TO 30.05. SET AN/GRM-114A
RF FREQUENCY MHZ

THUMBWHEELS TO 005 600.0

:

OBSERVE WAVEFORM
ON AN/GRM-114A
SPECTRUM ANALYZER

WAVE
PEAK ABOVE
-60 DB LINE

CHECK FILTER
FL300S OUTPUT

TURN AN/GRM-114A ANALY
DISPR FULLY COUNTER-
CLOCKWISE WUST PAST
DETENT, 100 KHZ/DIV)

'

SET AT MC-TUNE-KC SWITCH
T0 30.00 MHZ. SET AN/GRM-
114A RF FREQUENCY MHZ

THUMBWHEELS TO 005 650.0.

:

CONNECT TEST PROBE A
TO TP3008. (SEESHS)
OBSERVE WAVEFORM ON
AN/GRM-114A SPECTRUM
ANALYZER.

L

'

REPLACE A3500 (CRS
3RD AMP AND LIMITER)

4-118

WAVE

CHECK CRS PHASE
DISCRIMINATOR OUTPUT

CONNECT ATTENUATED
PROBE A TO AN/GRM-114A
SCOPE INPUT. (PROBE
SETATXI)

!

PEAK ABOVE
-80 0B LINE

CONNECT TEST PROBE A
TO TP3007. (SEE 8H8.)
OBSERVE WAVEFORM
ON AN/GRM-114A SPEC-
TRUM ANALYZER.

WAVE
PEAK ABOVE
-60 DB LINE
?

REPLACE FL3005 (5.65

TURN AN/GRM-114A ANALY
DISPR OFF (FULLY
COUNTERCLOCKWISE,
PAST DETENT)

‘

SET AN/GRM-114A EXT
V/DIV CONTROL 70 0.1.
SET SWEEP TO 10 MS.

MHZ BANDPASS FILTER)

REPLACE A3500 (CRS
3R0D AMP AND LIMITER)
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424. TROUBLESHOOTING FLOW CHARTS. (CONT)

SET AN/GRM-114A AC/OFF/
DC SWITCH TO DC. ADJUST
VERT AND HORIZ
CONTROLS TO CENTER
TRACE ON SCREEN,

‘

PROBE A TO TP3001,
(SEESH9.) OBSERVE
WAVEFORM ON AN/GRM-
114A OSCILLOSCOPE.

CHART 44

A2000, A3000 Assemblies Troubleshooting

(Sheet 8 of 9)

YES

RETURNTO
PERFORMANCE TESTS

PARA
42

NO

]
WAVE ON SCOPE NO
SINUSOIDAL
?

SEE VIEWA
YES

NOTE

6. (f wave is sinusoidal, the A3600 module is
hunting and must be replaced.

REPLACE A3600 (CRS REPLACE A3700 (CRS
HUNT DISCRIMINATOR) | L————] pyASE DISCRIMINATOR)
SEE NOTE §
SINE WAVE
view A
ELAGP447

4-119
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424. TROUBLESHOOTING FLOW CHARTS. (CONT)

~ CHART 44
A2000, A3000 Assemblies Troubleshooting
" (Sheet 9 of 9)
Al 8
TEST PROBE
MK-1978/VRC
POWER
SUPPLY
PP-1104(*)/G =l
L ]
s ( a0 2
l o _;
POWER -7 :’-ﬂ :%E' d])
O S
SET COUNTERCLOCKWISE o= AN,
MAINTENANCE KIT SHORT OF DETENT & oo, ®
MK-1978/VRC (100 KH2/DIV) . o ,.L
RCVR '
o O XMTR
ano kR ~ o8
~
3008
N\
2008

SMC TEE

{LEAVE

DISCONNECTED)
P3002

4-120
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424. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-5
Squelch Test Failure Troubleshooting

(Sheet 1 of 2)
NOTES

( START )
SEE NOTE ) 1. Use same equipment setup as in Performance

‘ Test.

2. That is, repeat the Performance Test (NEW
SQUELCH or 0LD SQUELCH) that referred

SET MK-1978/VRC REPLACE K5 i i

SQUELCH SWITCH TO DIS- RELAYI, AETURN To " You o thi section o ses i faulthes e
ABLE. OBSERVE MK-1978/ PERFORMANCE TESTS cormeine

VRC RETRANS LAMP., :

LAMP

ON OR OFF PARA

42

AUDIO REPAIR WIRING AND/OR
REPLACE CALL LAMP.
NOISE ","ESE"T RETURN TO PERFOR.
MANCE TESTS.
RT
CALL LAMP PARA
LIGHTS 42

?

ALINE A5200 MODULE SQUELCH RETURN TO PERFORMANCE
TEST 0K? TESTS
NOTE 2
PARA
42

4-121
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 46
Squsich Test Failure Troubleshooting
(Sheet 2 of 2)

REPLACE AND ALINE
A5300 MODULE

YES

NO

REPLACE SQUELCH SWITCH
ON FRONT PANEL

l‘

RETURN TO
PERFORMANCE
TESTS

PARA
42

4-122
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-6
Audio Power Test Failure Troubleshooting
{Sheet 1 of 5)
NOTES

, C START j :
1. Performance voitage measurements LOW

1 st both FIXED AUDIO snd MUTED AUDIO
(SPEAKER) test points.

2. Parformance test voltage measurements low at
USE SAME EQUIPMENT MM-100E INPUT PROBE A sither FIXED AUDIO or MUTED AUDIO
SETUP AS IN PERFORMANCE TO TP5006. (SEE SH 5.) (SPEAKER) test point.

TEST PROBE B TO GND.

!

SET MM-100E RANGE
SWITCHTD 0.3 V.
OBSERVE METER
INDICATION.

NOTE 2

VOLTAGE LOW REPLACE AND ALINE

AT ... FIXED GREATER A5100 MODULE
? AUDIO ?
SPEAKER ﬂl
REPAIR WIRING BETWEEN
TURN RT VOLUME CON- AS5000 ASSEMBLY AND RETURN TO PERFORMANCE
TROL FULLY CLOCKWISE SPEAKER OUTPUT TESTS

: 3

RF CABLE FROM FREE END
OF BNC TEE TO MM-100E
INPUT JACK

SET MM-100E RANGE
SWITCHTO 1.0V

l

BNC TEE TO AN/GRM-114A
INT AND OUT JACK

PARA
4-2

Change 3 4-123
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

(=)

CHART 4-6

Audio Power Test Failure Troubleshooting

(Sheet 2 of 5)

ATTENUATED PROBE A
(FROM BNC TEE) TO TP5013.
(SEESHS.) PROBE B TO

GROUND.

ADJUST AN/GRM-114A
1-KHZ/OFF CONTROL FOR
052 £ 0.16-V INDICATION
ON MM-100E METER

'

SET MM-100E RANGE
SWITCHTO 30V

l

DISCONNECT BNC TO BNC
CABLE FROM THE MM-100E
INPUT JACK. LEAVE
DISCONNECTED.

:

MK-1978/VRC TEST PROBE
TO MM-100E INPUT JACK

B!

MK-1978/VAC TEST PROBE
(FROM MM-100E INPUT
JACK) TO MK-1978/VRC
SPKR JACK

!

TURN RT VOLUME CON-
TROL FULLY CLOCKWISE.
OBSERVE MM-100E METER
INDICATION.

AUDIO
POWER
17V OR
GREATER?

SET THE MK-1978/VRC
AUDIO SWITCH TO UN-
MUTED. SET MM-100E
RANGE SWITCHTO 10 V.

AUDIO
POWER

R

MM-100E INPUT PROBE A
T0 TP5004. (SEE SH5.)
PROBE B TO GND.

AUDIO
POWER
7.75V OR
GREATER?

REPAIR WIRING BETWEEN
AS5000 TRAY AND UNMUTED
AUDIO OUTPUT

J

v

REPLACE T5001 (AUDIO
OUTPUT TRANSFORMER)

1.7V OR
GREATER?

DISCONNECT MK-1978/VRC
PROBE FROM MM-100E

4-124

INPUT JACK AND RECON-
NECT FREE END OF BNC
TO BNC CABLE

RETURN TO

PERFORMANCE
TESTS

PARA
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(&)

CHART 46

Audio Power Test Failure Troubleshooting

(Sheet 3 of 5)

Y

TM 11-5820-401-34-2-2/0967-LP-432-3030

ATTENUATED PROBE A
{FROM BNC TEE) TO
TP4003. (SEE SH 5.
PROBE 8 TO GND.

MK-1978/VRC TEST PROBE
A (FROM MM-100E INPUT
JACK), AND PROBE B TO
GND

R

ALINE A4300 (AUDIO
SQUELCH AND PREAMP)

!

SET MM-100E RANGE
SWITCHTO D3V

'

ADJUST AN/GRM-114A
1-KHZ/OFF CONTROL FOR
0.13-V INDICATION ON
MM-100E METER

SET MM-100E RANGE
SWITCH TO DIST 0-10%.
OBSERVE METER
INDICATION.

l

SET MM-100E RANGE
SWITCHTO11V

l

DISCONNECT BNC TO BNC
CABLE FROM THE MM-100E
INPUT JACK. LEAVE
DISCONNECTED.

:

RECONNECT MK-1978/VRC
TEST PROBE TO MM-100E
INPUT JACK

REPLACE AND ALINE
A4300 MODULE

LESS
THAN 2%
DISTORTION?

T

RETURN TO
PERFORMANCE
TESTS

REPAIR WIRING BETWEEN
A4000 AND A5000 ASSEM-
BLIES AND SPEAKER
ouTPUT

PARA
42

4-125
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

(5)

CHART 4-8

Audio Power Test Failure Troubleshooting

(Sheet 4 of 5)

SET MM-100E RANGE
SWITCHTO 30V

'

3

REPLACE AND ALINE
A5100 (AUDIO AMP)
MODULE

RETAKE VOLTAGE
READING AT TP5001

MK-1978/VRC TEST PROBE
A (FROM MM-100E INPUT
JACK) TO TP5001. (SEE
SH 5) PROBE B TO GND.

nyv
OR GREATER

MK-1978/VRC TEST PROBE
A T0O TP5005. (SEE SH 5.)
OBSERVE MM-100E METER
INDICATION.

A"
OR
GREATER

REPLACE RELAY
K5001

v

REPLACE T5001 (AUDIO
OUTPUT TRANSFORMER)

M—

ny
OR
GREATER

YES

RETURN TO
PERFORMANCE
TESTS

REPEAT LAST TWO STEPS
AFTER REPLACING 0402,
R402, OR T5001 BY
SUBSTITUTION

4-126

F___

RETURNTO
PERFORMANCE
TESTS
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 46
Audio Power Test Failure Troubleshooting
{Sheet 5 of 5)

AB000 ASSEMBLY

AAD00 ASSEMBLY
BOTTOM VIEW

EL4GP432

4-127
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4-24. TROUBLESHOOTING FLOWCHARTS. (CONT)

CHART 4.7
Audio Distortion Test Failure Troubleshooting
{Sheet 1 of 5)
C START ) -
CHECK A4100
AND A4200
DISTORTION
gg‘fp"\‘sﬁf“","s'gggl"" DISCONNECT P1005 BLUE
i COAX FROM J1005
MANCE TEST
CHECK A1000 AND
A4000 DISTORTION

SET AN/GRM-114A BFO-RF
LEVEL TO 10 AND HI LVL/
UV X 100/NORM SWITCH
TO iV X 100

'

MM-100E INPUT PROBE A
TO TP4003. (SEE SH §.)
PROBE B TO GND. 0B-
SERVE MM-100E METER
INDICATION

4.5%
DISTORTION
OR LESS
?

SET AN/GRM-114A RF
FREQUENCY MHZ THUMB-
WHEELS T0 011 500.0 AND
BFO-RF LEVELT0 20

4.5%
DISTORTION
OR LESS
?

CHECK A4300
DISTORTION

MM-100E INPUT PROBE A
TO TP4D07, (SEE SH 5.)
OBSERVE MM-100E
METER INDICATION.

5%

DISTORTION
OR LESS
?

3

ALINE A4200 DISCRIMI-
NATOR AND A4300 AUDIO
SQUELCH PREAMP

5%
DISTORTION
OR LESS
?

4-128

YES

TROUBLESHOOT
A1000 ASSEMBLY

R

REPLACE AND ALINE
A4300. RETURN TO
PERFORMANCE TESTS.

PARA
42
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-7
/« Audio Distortion Test Failure Troubleshooting
(Sheet 2 of 5)

m NOTE

The following decisions refer to distortion

‘ CHECK A5000 . s . .
| readings obtained in the Receiver Audio Dis-
DISTORTION tortion Performance Test at the FIXED
AUDIO and MUTED AUDIO (SPEAKER)
MM-100E INPUT PROBE A test poins.
SEE NOTE 1 TO TP5006. (SEE SH 5.)
PROBE B TO GND.
DISTORTION SET MM-100E FUNCTION
ﬂgu A'l? SWITCH T0 AC-HI-Z.
BOTH POINTS OBSERVE METER
INDICATION.
2%
DISTORTION DISTORTION YES
HIGHAT... OR LESS
? ?
SPEAKER
SET MM-100E RANGE REPLACE AND ALINE REPAIR WIRING BETWEEN
SWITCHTO 30 V A5000 ASSEMBLY AND
A5100 (AUDIO AMP) SPEAKER OUTPUT
— .
‘ ! f ¥
MM-100E INPUT PROBE A
TO TP5001. (SEE NOTE 5) REPLACE 0402 RETURNTO
PROBE B TO GND. (TRANSISTOR) PERFORMANCE
OBSERVE METER TESTS
INDICATION.
r >
nyv
OR REPLACE T5001 (AUDIO PARA
GREATER OUTPUT TRANSFORMER) 42
?

Change 2 4-129
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

()

ALINE A4200 MODULE
AND A4300 MODULE

4.5%
DISTORTION OR
LESS?

YES

{F UNABLE TO ALINE
A4200 OR A4300, REPLACE
RESPECTIVE MODULE
AND REALINE

4.5%
DISTORTION
OR LESS?

YES

PERFORM
SELECTIVITY

TEST FAILURE
TROUBLESHOOTING

CHART
410

4-130

CHART 4-7

Audio Distortion Test Failure Troubleshooting

(Sheet 3 of 5)

CHECK AS000
DISTORTION

TURN RT-VOLUME
CONTROL FULLY
CLOCKWISE

‘

BNC TEE TO AN/GRM-114A
INT MOD OUT JACK.
BNC TO BNC CABLETO

BNC TEE.

FREE END OF BNC TO
BNC CABLE TO MM-100E
INPUT JACK

l

ATTENUATED PROBE TO
FREE END OF BNC TEE.
SET MM-100€ RANGE
SWITCHTO 1 V.

T

v

RETURN TO
PERFORMANCE
TESTS

PARA
42

+

ATTENUATED PROBE A
TO TP5013. (SEE SH 5.)
GROUND PROBE B.

l

ADJUST AN/GRM-114A
VAR/OFF CONTROL FOR
052 £0.16 V INDICATION
ON MM-100E METER

l

DISCONNECT BNC TO BNC
CABLE FROM MM-100E
INPUT JACK. LEAVE
DISCONNECTED.

'

MK-1978/VRC TEST PROBE
TO MM-100E INPUT JACK

!

SET MM-100E RANGE
SWITCH TO DIST 10%
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-7
Audio Distortion Test Failure Troubleshooting
{Sheet 4 of 5)

@ NOTES

2. Connect probe B to GND jack.

3. That is, 2% distortion or less st both FIXED
AUDIO and SPKR jacks.

MK-1878/VRC TEST PROBE
A TO MK-1978/VRC FIXED
AUDIO JACK. NOTE
METER INDICATION.

l NOTE 2

ATTENUATED PROBE A
TO SPKR JACK. NOTE
METER INDICATION.

2% REPAIR WIRING BETWEEN
DISTORTION A4000 AND A5000
ASSEMBLIES
REPLACE AND ALINE ggg g: quce
AS100 (AUDIO AMP
( ) TESTS
%
DISTORTION OR PARA

LESS?

REPLACE TRANSISTOR
Q401 OR RESISTOR R402
BY SUBSTITUTION
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4.7
Audio Distortion Test Failure Troubleshooting
(Sheet 5 of 5)

AA000 ASSEMBLY
BOTTOM VIEW

ELAGP432
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

_ CHART 4-8
Audio Response Test Failure (Normal Mode) Troubleshooting

(Sheet 1 of 2)

L START j NOTES
!

1. The 1000-Hz (modulation) reading is used 8s a
i reference, as it was in the performance test.

2. Additionally, AN/GRM-114A DEVIATION

USE SAME EQUIPMENT meter should indicate 8 kHz.

SETUP AS IN PERFOR- REPLACE AND ALINE

3. Repest last two steps with AN/GRM-114A
MANCE TEST FL5001 (AUDIO FILTER) MODULATION FREQ Hz thumbwhaels set

to:
MM-100E INPUT PROBE A

a. 030000;
b. 00 500.0.

WITHIN

+2 DB OF

TO TP5009. (SEE SH 2.)

1000-HZ INDI-

PROBE B TO GNOD. CATION?
ADJUST RT VOLUME
CONTROL FOR 0-D8 INDICA- SEE NOTE 3. RETURN TO
TION ON MM-100E RED D8 IF DECISION IS YES AT —3> PERFORMANCE
SCALE ALL FREQUENCIES, .. . TESTS

SEE NOTE 1 7

SET AN/GRM-114A

MODULATION FREQ HZ

THUMBWHEELS TO REPLAGE AND ALINE PARA

02 000.0. OBSERVE RED A5100 (AUDIO AMP) 42

DB SCALE.

WITHIN
1208 OF
1000-HZ INDI-
CATION?

4-133
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-8

Audio Response Test Failure (Normal Mode) Troubleshooting
(Sheet 2 of 2)

AS5000 ASSEMBLY

AA000 ASSEMBLY
BOTTOM VIEW

ELAGP432
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4--24, TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-9

TM 11-5820-401-34-2-2/0967-LP-432-3030

Audio Response Test Failure (X-Mode) Troubleshooting

L START )
!

USE SAME EQUIPMENT
SETUP AS IN
PERFORMANCE TEST

CHECK A4100
AND A4200 MODULES

SET MM-100E RANGE
SWITCHTOO0.3V

'

MM-100E INPUT PROBE A
TO TP4003, (SEE SH4.)
PROBE B TO GND.

'

NOTE INDICATION ON
MM-100E RED DB SCALE

~ SEE NOTE 1

‘

SET AN/GRM-114A
MODULATION FREQ HZ
THUMBWHEELS TO

03 000.0

!

OBSERVE MM-100E RED
D8 SCALE. COMPARE TO
1000-HZ (MODULATION)
READING.

L

(Sheet 1 of 4)

WITHIN
+2 AND 3 DB
OF 1000-HZ
INDICATION

ALINE A4200 AND A4300
MODULES. RETURN TO
START.

———pp»] ALL FREQUENCIES,

WITHIN
+2 AND -3 D8
OF 1000-HZ
INDICATION

NOTES

1. The 1000-Hz (modulation) reading is used as a

reference, as it was in the performance test.

. Repeat the previous two steps with AN/GRM-

114A MODULUATION FREQ Hz thumb-
whesls st to:

. 05 000.0;
b. 10 0600.0;
c. 00 500.0.

SEE NOTE 2.
IF DECISION IS YES AT

REPLACE AND ALINE

A4300.

REPLACE AND ALINE
A4200 MODULE. IF FAULT
STILL EXISTS.....

8A
SH2

RETURN TO
PERFORMANCE
TESTS

PARA
42
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4-24, TROUBLESHOOTING FLOW CHARTS. (CONT)

WITHIN
+2AND -3 08

YES

CHART 4-9

Audio Response Test Failure (X-Mode) Troubleshooting

(Sheet 2 of 4)

Y

OF 1000-HZ
INDICATION

DISCONNECT P1005
BLUE COAX FROM J1005
ON A1000 ASSEMBLY

'

CONNECT EQUIPMENT AS
SHOWN IN CHART 4-2,

l

SET AN/GRM-114A RF
FREQUENCY MHZ
THUMBWHEELS TO

011 500.0, AND RF LEVEL

T0 50 uV

MM-100E INPUT PROBE A
TO TP4003. (SEESH8)
PROBE B TO GND.

:

SET AN/GRM-114A
MODULATION FREQ HZ
THUMBWHEELS TO

01 000.0

RETURN TO
PERFORMANCE
TESTS

PARA
4.2

|

WITHIN
+2AND 3 DB

OF 1000-HZ
INDICATION

REPLACE AND ALINE
A4100 (1ST AND 2ND IF
AMP} MODULE

ADJUST AN/GRM-114A
VAR/OFF CONTROL FOR
8-KHZ ON DEVIATION

l

RETURN TO
PERFORMANCE
TESTS

METER

NOTE INDICATION ON
MM-100E RED DB SCALE

SEE NOTE 1

:

SET AN/GRAM-114A
MODULATION FREQ HZ
THUMBWHEELS 7O

g

OBSERVE MM-100E RED

DB SCALE. COMPARE

TO 1000-HZ (MODULATION)
READING.

4-136
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-9

Audio Response Test Failure (X-Mode) Troubleshooting

SEENOTE 2,SH 1. IF
DECISION IS YES AT ALL
FREQUENCIES RECONNECT
P1005 TO J1005.

'

TROUBLESHOOT A1000(*)
AND /OR A3000 ASSEMBLIES |

SEE CAUTION

(Sheet 3 of 4)

NOTE

3. A1000(") assembly troubleshooting is on
chart 4-3; A3000 troubleshooting, Chart 4-4.

CAUTION

MODULE A1200B CONTAINS PARTS
SENSITIVE TO ELECTROSTATIC
DISCHARGE (ESD).

Change 4 4-137
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

— e — — — m— —— ——— — — —

A4300 178 DB OR
AUDIO SQUELCH +796 GAIN

| PREAMP

CHART 4-9
Audio Response Test Failure (X-Mode) Troubleshooting
{Sheet 4 of 4)
[RecEVERIF AMPLIFIER ASSY Ad000 _i
I

R o

| A4100 40DBOR | ]
I XTAL I X 100 GAIN | XTAL | I
I | FILTER I l\ I\ FILTER |

Proos _ | FL4001T o 2D | Fuacez |
b L ] l ]|
| R ) TP4009 | | rac0s oo | | |
| | | +18v OC I | |
| [+ | BR
N B K ]

B

GND© I
I
———————————— soosonx owaan] |
|
DISCR |—¢ I |

|
I BR
+16v 0e© I I
I
I
I
I
I
|

— — — e —

I
l
I
I
|
|
I
|
I
l _______________ —
I
|
I
|
I
!
|
|
|
I
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-10
Selectively Test Failure Troubleshooting
(Sheet 1 of 1)

START NOTE
E
SEE NOTE Use same equipment setup as in performancs test.
REPLACE AND ALINE
FL4001 (11.5-MHZ

CRYSTAL FILTER)

:

REPEAT SELECTIVITY
TESTY

REPLACE AND ALINE
NO FL4002 (115 MHZ-
CRYSTAL FILTER)

YES

RETURN TO
PERFORMANCE
TESTS

4-139
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-11

A8000 and A6000 Assemblies Troubleshooting

(Sheet 1 of 12)

( START )
‘

USE SAME EQUIPMENT
SETUP AS IN
PERFORMANCE TEST

'

. SET AN/GRM-114A
AC/OFF/DC SWITCH

'

SET AN/GRM-114A
ANALY DISPRTO
JUST PAST DETENT
{100 KHZ/DIVISION)

l

SET MK-1978/VRC KEY
SWITCH TO XMIT

AN/GRM-114A

!

OBSERVE SPECTRUM
ANALYZER ZERO
DISPLAY

INPUT LEVEL
LAMP ON
1

4-140

IS
THERE A
SINGLE LINE
?

YES

ARE
THERE MULTIPLE
FREQUENCY
LINES
?

SEEVIEWA

YES

<
2
>

il
™1t

-
-

<+
P
-+
+
-+
P
o
-
-+
3
-+
-+

Lad d

o

WHEN THE A8400 MODULE 18 "HUNTING” SEVERAL
PEAKS THAT SEEM TO BE MOVING, APPEAR ON THE
SPECTRUM ANALYZER SCREEN. ELAGPATD
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4-24, TROUBLESHOOTING FLOW CHARTS (CONT)

IS
POWER LEVEL
[1].4
?

1]
FREQUENCY
ACCURACY
0K
?

CHART 4-11

(Sheet 2 of 12)

TROUBLESHOOT
AB000 ASSEMBLY

RETURN T0
PERFORMANCE
TESTS

CONNECT EQUIPMENT
ASSHOWNONSH 9

PARA
42

;

SET MK-1978/VRC KEY
SWITCH TO XMIT

'

MM-100E PROBE A
TO TP8001. (SEE SH 11.)
GROUND PROBE B.

A8000 AND A6000 Assemblies Troubleshooting

CHECK A1000 ASSEMBLY,
——» PIN 4 (ORANGE TERMINAL)
FOR 16 VDC.

YES

REPLACE RELAY K403,
RETURN TO PERFOR-
MANCE TESTS,

PARA
42

CHECK A2100 POWER SUP-
PLY. IF OK, REPLACE
WIRING TO A2100, RE- g

16105 vDC
?

TURN TO PERFORMANCE
TESTS.
PARA
42

4-141
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

MM-100E PROBE A
T0 TP8006.
(SEESH 11.)

NOTE 2

YES

REPLACE AND ALINE
AB8500 MODULE

SEE NOTE 1

l

RETURNTO
PERFORMANCE
TESTS

4-142

CHART 4-11

(Sheet 3 of 12)

!

TROUBLESHOOT A2000
(CRYSTAL SWITCH)
MODULE (CHART 4-4)

!

F A2000 OK, DISCONNECT
P8001 (GRAY COAX) FROM
J6001 ON AG000 ASSEMBLY.
{SEE SH 12)

:

CONNECT EQUIPMENT
AS SHOWN ON SH 10

CHECK A8100
MODULE

MK-1978/VRC PROBE A
TO TP800S. (SEE SH 11)
GROUND PROBE B.

'

SET AN/GRM-114A FREQ
FREQUENCY MHZ
THUMBWHEELS TO
0115000

l

SET AN/GRM-114A FREQ
ERROR SWITCH TO
1.5 KHZ

A8000 and A6000 Assemblies Troubleshooting

NOTES
1. Spesch amplifier module.

2. After taking measurement, sst MK-1978/VRC KEY
switch to RCVE.

'

SET MK-1978/VRC KEY
SWITCH TO XMIT. 0B-
SERVE AN/GRM-114A

FREQ ERROR METER.

FREQ
ERROR IS YES
+200 HZ

ALINE A8100 (TRANS
MODULATOR) MODULE.
RETURN TO PERFORMANCE
TESTS.

PARA
42




4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

(%)

CHECK A3100

FREQ ACCURACY

DISCONNECT
ATTENUATORS FROM
AN/GRM-114A ANT PORT

l

OISCONNECT MK-1978/VRC
PROBE FROM
ATTENUATORS AND RE-
CONNECT PROBE TO AN/
GRM-114A ANT PORT

'

MK-1978/VRC PROBE A
TO TP3013 ON A3000.
PROBE B TO GND.

l

SET AN/GRM-114A
FREQUENCY MHZ
THUMBWHEELS TO
010 000.0

SEE NOTE 3

‘

OBSERVE AN/GRM-114A
FREQ ERROR METER

CHART 4-11

(Sheet 4 of 12)

-

REPLACE A3100 MODULE
(CRS HARMONIZE
GENERATOR)

!

RETURN TO
PERFORMANCE
TESTS

PARA
42

TM 11-5820-401-34-2-2/0967-LP-432-3030

A8000 and A6000 Assemblies Troubleshooting

NOTE

3. This frequency accuracy reading is taken at
10 MHz to sllow for a large tolerance
(£ 500 Ha).

)

CONNECT EQUIPMENT
AS SHOWN ON SH 10

'

DISCONNECT P6101
(GRAY COAX) FROM
J6001 ON AG000
ASSEMBLY. (SEE SH 12)

CHECK A8100
MODULE

MK-1878/VRC PROBE A
TO TP8005 ON 8000
ASSEMBLY. (SEE SH 11.).
GROUND PROBE B.

'

SET AN/GRM-114A ANALY
OISPR TO JUST PAST
DETENT (100 XHZ/DIV)
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4-24, TROUBLESHOOTING FLOW CHARTS. (CONT)

(%)

CHART 4-11

(Sheet 5 of 12)

SET AN/GRM-114A FREQ
ERRORSWITCHTO 15
KHZ. OBSERVE FREQ
ERROR METER.

FREQ
ERROR IS

l NOTE 4
SET AN/GRM-114A RF ALINE OR REPLACE
FREQUENCY MHZ
AB8100 (TRANSMITTER
THUMBWHEELS TO MODULATOR)
011 500.0
SET MK-1978/VRC KEY
SWITCH TO XMIT. 0B- RETURN TO
SERVE WAVEFORM ON PERFORMANCE
AN/GRM-114A SPECTRUM TESTS
ANALYZER.
WAVE
PEAK IS ABOVE PARA
-60 DBM LINE 42
?
MK-1978/VRC PROBE A TO

TP8003. (SEE SH 1)
PROBE B TO GND. OB-
SERVE SPECTRUM

ANALYZER.

+200 HZ
?

REMOVE P6002 (BROWN
COAX) FROM A6000
ASSEMBLY. (SEE SH 12.)

l

4-144

WAVE
PEAK IS ABOVE
-54 DBM LINE

?

AB000 and AB000 Assemblies Troubleshooting

NOTES

4. After taking measurements, set MK-1978/VRC
KEY switch to RCVE.

5. P8301 at violet coax.

Y

DISCONNECT MK-1978/VRC
TEST PROBE FROM AN/
GRM-114A ANTENNA CON-
NECTOR. CONNECT SMC
TO BNC CABLE TO AN/
GRM-114A ANT CON-
NECTOR AND P8301.

WAVE
PEAK ABOVE
-68 DBM LINE
?

REPLACE A8300
(TRANSMITTER 1ST
AND 2ND IF AMPS)

(®)
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4-24, TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-11 _
A8000 and A6000 Assemblies Troubleshooting

@ (Sheet 6 of 12)
view B

OSCILLOSCOPE CALIBRATION
(OV AT 1 DIVISION FROM BOTTOM)

-

SET AN/GRM-114A .
AC/OFF/DC SWITCH TO DC.

TURN ANALY DISPR C
SWITCH OFF,

T

'

Ll 12 I

CONNECT A PROBE TO

ES
<+
-+
+
4+~
S

AN/GRM-114 SCOPE IN
JACK. GROUND PROBE

T
Ty
s

=

il v
"'Y' Ty

ADJUST OSCILLOSCOPE
VERT AND HORIZ
CONTROLS FOR A0V 3

LINEAS IN VIEWB
VERT 1V/DIVSNDC .

HORIZ 10 ms/DIVSN
! wew C
A42000.K
RECONNECT BROWN +
COAX P8002 TO J§002 I
ON THE ABO0O ASSY

I

DISCONNECT SCOPE
PROBE END FROM
GROUND AND CONNECT
TO TP8008. (SEE SH 11.)

bl
Trry

:

OBSERVE WHETHER .

WAVEFQRM ON Y
0SCILLOSCOPE IS ABOVE
ZERO LINE (VIEW C)

it
A2 B 2

OR BELOW (VIEW D)

VERT 1 V/DIVSN
HORIZ 10 ms/DIVSN

+2

+1

EL4GP480
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-11

A8000 and A6000 Assemblies Troubleshooting
(Sheet 7 of 12)

REPLACE AND ALINE
A4200 (DISCRIMINATOR)
MODULE. RETURN TO

WAVEFORM
ABOVE OR BELOW

PERFORMANCE TESTS.

REPLACE A8200. RECHECK

A NG | REPLACE AB400 (DAMPING PARA
——— NETWORK). RETURN TO 42

SPECTRUM ANALYZER AS PERFORMANCE TESTS.

'

RECHECK PHASE LOCK

AT P§101 USING SPECTRUM

ANALYZER AS ABOVE.

OBSERVE ANALYZER

SCREEN. VIEW D
A#200 BAD

ONE
SINGLE PEAK ON
FREQUENCY
?

/L /l (I < iHp
RECONNECT GRAY COAX Vil { 'll ! R
1
T0 J6101. RETURN TO JEUN : : ! l 1 : | HIATAL
PERFORMANCE TESTS. ] 1 I J | J ] :
. +
HRE !
0 | L..l I 0
PARA VERT 1V/DIVSN DC
42 HORIZ 10 ms/DIVSN
ELAGP481
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-11 _
A8000 and A6000 Assemblies Troubleshooting

(Sheet 8 of 12}

()

REPEAT MEASUREMENT
AT J1003 (VIOLET COAX).
(SEE NOTE 6.) OBSERVE
SPECTRUM ANALYZER,

-

REPLACE w408
{VIOLET COAX)

WAVE
PEAK ABOVE
-68 DBM LINE

SET AN/GRM-114A RF
FREQ MHZ THUMBWHEELS
T0 030000, MEASURE
OUTPUT OF AB400 AT
P6002. (SEE SH 12,)

l

OBSERVE
SPECTRUM ANALYZER

WAVE
PEAK ABOVE
-80 DBM LINE
?

REPLACE AND ALINE
A1400 (MIXER) MODULE

L

=5

CHECK LEVEL AT
48003 WITH SPECTRUM
ANALYZER. (SEE SH 12))

WAVE
PEAK ABOVE
-60 DBM LINE
?

REPLACE w303
{YELLOW COAX)

1

RECHECK OUTPUT AT
J1003 AS ABOVE AT
11.5 MHZ, OBSERVE
SPECTRUM ANALYZER.

WAVE
PEAK ABOVE
-60 OBM LINE

NOTE

8. A1400 module output,

REPLACE AND ALINE
AB300 AND AB400
{MASTER OSCILLATOR
AND BUFFER AMP}

1)
SH7 1
REPLACE w303
(YELLOW COAX)

2

REPLACE AND ALINE
AB300 AND AB400
(MASTER OSCILLATOR
AND BUFFER AMP)

‘.__
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

4-148

CHART 4-11

AB000 and AB000 Assemblies Troubleshooting
(Sheet 9 of 12)

0.

NCIEIE Y

POWER
ATTENUATED PROBE
SUPPLY
ON X-1 SETTING PP-1104{*)/G
Al B 258V DC.
POWER .
MK-1978/VRC
RCVR
XMTR
RGNV o)
ANT
RT
P01
oy

ELAGP374



4-24, TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-11

TM 11-5820-401-34-2-2/0967-LP-432-3030

A8000 and A6000 Assemblies Troubleshooting

(Sheet 10 of 12)

ATTENUATED PROBE
ON X-1 SETTING

B ey, e

;::;-;-2—;&;:!&;2 o _ﬁH 141 d >

20500 9-¢¢ By O
AN/GRM-114A

Teans.
o
ad

it

POWER
SUPPLY
PP-1104(*)/G

265V DC
POWER

MK-1978/VRC

RCVR
XMTR

ANT ?

RT
P401

p——
—— 7

EL4GP4B2
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4-24, TROUBLESHOOTING FLOW CHARTS. (CONT)

4-150

CHART 4-11

A8000 and A6000 Assemblies Troubleshooting

(Sheet 11 of 12)

48001
ol
293 o
4%¢ 5 1paoo7
3.. 7
8.. 9 ’
°
Trea0s ®
°
TPBO001 8301
@ 16V DC
TPBO0O ®
TPEOOS ®
12v DC TPBOO4 °
° TP00Z
TP8008
°
TPB003

ELAGP462



4-24, TROUBLESHOOTING FLOW CHARTS (CONT)

ASSEMBLY

A8000 AND AB000 Assemblies Troubleshooting

TM  11-5820-401-34-2-2/0967-LP-432-3030

CHART 4-11

(Sheet 12 of 12)

ISOLATION| GRAY COAX
AB300 AND | 96001 8101
MASTER | BuFfFer K
osc AMPS | pgoot P6101
4
2
98003
16V DC 8003
TO  (XMIT ONLY) YELLOW COAX

K403

A8100
DRIVER
AMP

A6200
POWER
AMP

J8202 7
P6202 /N

98201

P6201

ORANGE

P2
J2
«—
J1 (4]

[LvioLer

EL4AGP45S
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-12
A6000 Assembly Troubleshooting
(Sheet 1 of 7)

C START ) ' NOTES
'

1. Make surs probe is on x1 satting.

2. After taking messurements, sst MK-1978/VRC

to RCVE.
SET MK-1978/VRC KEY
SWITCH TO XMIT
VIEW A
l AB000, ABDO3, AGD04 ASSEMBLIES (BOTTOM)
ATTENUATED PROBE TO
MM-100E INPUT JACK. @ e
SET RANGE TO 100 V
AND FUNCTION TO OC+. BLACK ([ GROUND (BLACK)
SEE NOTE 1 ORANGE 416V DC XMIT ONLY
ORANGE
1 VIEW B
GROUND MM-100E CLIPPED AB100 ASSEMBLY
LEAD. USE ATTENUATED
PROBE TO MEASURE DC -
VOLTAGES INDICATED
IN VIEWS A AND B AND
TABLE A

PROPER
VOLTAGE LEVELS
OBTAINED

REPAIR WIRING TO AB000
TRAY. RETURN TO

PERFORMANGE TESTS.
EL4GP483
TABLE A
WIRE RT HIGH AT LOW
COLOR POWER POWER

GREEN 205 240 vdc 651 13 vdc
YELLOW | 220 44 vdc 0 vde
CLEAR 220 £ 44 vdc 0 vdc
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(199

CHECK A9000 POWER
SUPPLY VOLTAGES

PROPER
VOLTAGE LEVELS
OBTAINED
?

YES

OUTPUT

DISCONNECT P8101
(GRAY COAX) FROM
J6101. (SEESH 7)

:

AN/GRM-114A ANTENNA
CONNECTOR TO P6101
{GRAY COAX)

‘

SET RT MC-TUNE-KC
SWITCH T0 30.00 MH2.
SET AN/GRM-114A
FREQUENCY MHZ
THUMBWHEELS TO
030 000.0.

TM 11-5820-401-34-2-2/0967-LP-432-3030

4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-12 _
AB000 Assembly Troubleshooting

(Sheet 2 of 7)

CHECK A6400

NOTES
3. After taking messurement, sot MK-1978/VRC
1 KEY switch to RCVE.
REPAIR POWER SUPPLY.
RETURN TO
PERFORMANCE TESTS.
PARA
42
DioPR T TTIA ANALY ALINE AND, IF NECESSARY,
DETENT (100 KHZ/DIV). REPLACE AB300 (MASTER
SET AC/OFF/DC SWITCH OSC) AND A8400 (BUFFER
TO AC. AMP) MODULES
SET MK-1978/VRC KEY
SWITCH TO XMIT. OBSERVE ;‘g gg:MTSNCE
WAVEFORM ON SPECTRUM TEoTS
ANALYZER.
WAVE
PEAK IS ABOVE PigA

-40 DB LINE
?
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

(e

CHECK T8401
oUTPUT

SEE NOTE 4

ALL
WAVE PEAKS
ABOVE -40 DB
LINE
?

DISCONNECT P8003
(YELLOW COAX) FROM
J8003 ON AB000
ASSEMBLY.(SEESH 7.)

|

ONE END OF SMC TEE
TO P6OG3 AND TEE
TO 48003

l

DISCONNECT SMC TO BNC
CABLE END FROM P8101
(GREY COAX). REMOVE
SMC #222. LEAVE P8101
OISCONNECTED FROM

8101,

SMC TO BNC CABLE TO
SMC TEE ON J6003

T

CHART 4-12

AB000 Assembly Troubleshooting

(Sheet 3 of 7)

(19

ALINE AND, IF NECESSARY,
REPLACE A6300 (MASTER
0SC) AND AB400 (BUFFER
AMP) MODULES

SEE NOTE 8

RETURN TO
PERFORMANCE
TESTS

¢

SEE NOTE 4

ALL
WAVE PEAKS
ABOVE -80 DB
LI;JE

DISCONNECT SMC TEE
FROM J8003. RECONNECT
P8003 (YELLOW COAX)

TO J6003.

NOTES

4. Set both AN/GRM-114A RF FREQUENCY
MHz thumbwhesis and RT MC-TUNE-KC
switch to frequencies listed in the following
table. At sech frequency,

s. Set MK-1978/VRC KEY switch to XMIT.
b. Observe wave form on spectrum analyzer.
c. Set MK-1978/VRC KEY switch to RCVE.

CAUTION

Do not change frequencies while MX-1978/
VRC KEY switch is in XMIT position.

RT AN/GRM-114A

MC-TUNE-KC | RF FREQUENCY MHz
SWITCH THUMBWHEELS
30.00 MHz 030 000.0 MHz
4000 MHz 040 000.0 MH:z
52.00 MHz 052 000.0 MHz
75.00 MHz 075 000.0 MHz
83.00 MHz 063 000.0 MHz
53.00 MHz 053 000.0 MHz

(Set AT BAND to(@st frequencies above

52.00 MHz.)
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

@ CHECK AB100

AND A8200
OUTPUTS

RECONNECT P6101
{GREY COAX) TO

!

DISCONNECT BNC CABLE
FROM INPUT END OF 10-DB
POWER ATTENUATOR

'

SMC TO BNC CABLE
T0 10-0B POWER
ATTENUATOR

:

DISCONNECT P6201
{ORANGE COAX) FROM
J6201 ON A5200 ASSEMBLY.
(SEESH7.)

SMC TO BNC CABLE END TO
J6201. SET RT MC-TUNE-KC
SWITCH T0 30.00 MHZ.

SET POWER TO HIGH.

'

SET AN/GRM-114A RF
FREQUENCY MHZ
THUMBWHEELS TO

030 000.0. SET DEV/PWR
SWITCH TO WATTS X1,

L

CHART 4-12
A6000 Assembly Troubleshooting
(Sheet 4 of 7)

NOTES
5. For actusl pawsr, muitiply meter indication
1 by 10.
6. After taking messursments, set MK-1978/
VRC KEY switch to RCVE.

SET MK-1978/VRC KEY
SWITCH TO XMIT. 0B- 7. lsolate by substitution.
SERVE AN/GRM-114A
WATTS METER. 8. Repeat last two steps with RT MC-TUNE-KC

switch set at 40.00 MHz and 52.00 MHz and

AN/GRM-114A RF FREQUENCY MHz thumb-
whesls set at 040 000.0 MHz and 052 000 .0
MHz respactively.

CAUTION

35
TO 5.0 WATTS? YES Do not change frequancy while MK-1978/
NOTES 5 AND 6 VRC KEY switch is in XMIT position.

Low .
POWER OR NO
POWER
?

— SEENOTE 8

LOW POWER
NO POWER

REPLACE TUBES IN A8100
(DRIVER) AND AG200

(POWER AMP) MODULES
} 3
YES ALINE AG300 AND AG400
MODULES
NO l
EPLACE AB100 AND/OR RETURN TO
REFLACE AB100 AND/O PERFORMANCE
TESTS
SEE NOTE 7
L PARA
42

0
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4-24. TROUBLESHOOTING FLOW CHARTS (CONT)

(59

CHART 4-12
AB000 Assembly Troubleshooting
(Sheet 50f 7)

DISCONNECT SMC TO BNC
CABLE END FROM JG201.
RECONNECTY P8201 TO
36201,

| Sk
OUTPU’

DISCONNECT P6202 (VIOLET
COAX) FROM J§202 ON
AB200 ASSEMBLY.

(SEESH 7))

SMC TO BNC CABLE
END T0 J6202

SET AT MC-TUNE-KC SWITCH
T0 75.00 MHZ AND
AN/GRM-114A RF FRE-

QUENCY MHZ THUMB-
WHEELS TO 075 000.0 MHZ

'

SET MK-1978/VRC KEY
SWITCH TO XMIT. 08-
SERVE AN/GRM-114A
WATT METER INDICATION,

3.8
T0 5.0 WATTS
?

Low
POWER OR NO POWER
‘NOTES 8 AND 10
?

10.

1"
12.

NOTES

For actual power, multiply meter indication
by 10.

After taking messurement, set MK-1978/VRC
KEY switch to RCVE.

Isolats by substitution.

Repeat last two steps with RT MC-TUNE-KC
switch set at 63.00 MHz and 53.00 MHz and
AN/GRM-114A RF FREQUENCY MHz thumb-
wheels set 063 000.0 MHz and 053 000.0 MHz
respectively.

4-156

:\EPLACE) Tuses N Asto0 | | CAUTION
DRIVER) AND A6200 .
POWER Do not change frequency while MK-1878/
(POWER AMP) MODULES VRC KEY switch is in XMIT pasition.
VES ALINE AB300 AND AB400
MODULES
NO l
RETURN TO
REPLACE A6100 AND/OR RETURNTO
As200 TESTS
SEE NOTE 11
I
PARA
SEE NOTE 12 -
10F
SHE




4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

TM 11-5820-401-34-2-2/0967-LP-432-3030

CHART 4-12
AB000 Assembly Troubleshooting
(Sheet 6 of 7)
@ NOTE
CHECK FILTER F840
AND RELAY K301 r 1 13. Low power or no power across BAND@ or
across BANDS@andB
DISCONNECT SMC TO BNC
CABLE END FROM J8202. CHECK COAX CABLES.
RECONNECT P6202 TO (F PROBLEM REMAINS ...
J6202.

‘

DISCONNECT SMC TO BNC
CABLE FROM 10-DB

:

REPLACE K301 (ANTENNA
RELAY). RETURN TO

POWER ATTENUATOR PERFORMANCE TESTS.
l '

RECONNECT BNC CABLE

FROM RT ANT OUTPUT

T 10-DB POWER PARA

ATTENUATOR INPUT 42

JACK

RECHECK POWER WITH .

RT AND AN/GRM-114A SET P CEAND ALINE

NOFHEQUENCIES ON SH 3, PERFORMANCE TESTS
1 ' :

BANDS A
AND B

BAND A ONLY

CHECK COAX CABLES.
IF PROBLEM REMAINS ...

L
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-12
AB000 Assembly Troubleshooting
(Sheet 7 of 7)
GRAY COAX
BRN seo02| A8300 0o <-"°°‘ -"“°‘) ASI00 | ASZ00
A8000 ——> )| MASTER | BUFFER — ORIVER | POW
ASSEMBLY p—y 0sC \VM P800 Pe101 | AMP AmP
2
38003 w202 /> 7 201
Pe003 6202 /N P6201
16V DC
1O _ (XMIT ONLY) | YELLOW coAN ORANGE
K403
P2
[k
n on
VIOLET
ELAGPABS
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-13
Transmitter Deviation (Normal Mode) Troubleshooting
(Sheet 1 of 1)

C | START j
!

PERFORM TRANSMITTER
DEVIATION TEST
(X-MODE)

X-MODE
TEST RESULTS
?

PERFORM TRANSMITTER
DEVIATION X-MODE
TROUBLESHOOTING

FAILED

ALINE AND IF
NECESSARY REPLACE
AB500 (SPEECH AMP)
MODULE -

RETURN TO
PERFORMANCE
TESTS

PARA
42
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

( svaar )
!

CHART 4-14

(Sheet 1 of 6)

3

USE SAME EQUIPMENT
SETUP AS IN
PERFORMANCE TESTS

SET MM-100E RANGE
SWITCHTO3V

Transmitter Distortion (Normal Mode) Troubleshooting

NOTE

1. After taking measurement, sst MK-1978/VRC
KEY switch to RCVE.

CHECK
A8500

'

DISCONNECT BNC CABLE
FROM MM-100E DEMOD
JACK. LEAVE OTHER END
CONNECTED TO INPUT

ADJUST AN/GRM-114A
VAR/OFF CONTROL FOR
2.5-V INDICATION ON
MM-100E METER

JACK.

'

FREE BNC CABLE END
TO TEE CONNECTOR ON
AN/GRM-114A INT MOD

DISCONNECT BNC CABLE
FROM TEE AND
RECONNECT TO MM-100E
DEMOD JACK

OUT PORT

l

ATTENUATED PROBE
(ON X1SETTING) TO
TEE CONNECTOR

MK-1978/VRC X-MODE
CABLE TO MK-1978/VRC
AND RT X-MODE PORTS

'

l

ATTENUATED PROBE A
TO MK-1978/VRC XMTR

JACK. PROBE B TO GND.

SET MK-1978/VRC RT AND
AUX RCVR SWITCHES

4-160

TO CIPHER

SET MM-100E RANGE
SWITCH TO DISTR
0-10%

!

SET MK-1978/VRC KEY
SWITCH TO XMIT. OB-
SERVE MM-100E DISTOR-
TION METER.

%
DISTORTION
OR LESS

REPLACE AND ALINE A9500
(XMTR SPEECH AMP)
MODULE

y

RETURN 70
PERFORMANCE
TESTS

PARA
42




4-24, TROUBLESHOOTING FLOW CHARTS. (CONT)

@

CHART 4-14

(Sheet 2 of 6)

DISCONNECT BNC CABLE
FROM MM-100E DEMOD
JACK. LEAVE OTHER
END CONNECTED TO
INPUT JACK.

!

'

ATTENUATED PROBE A
TO TP8004. (SEE SH 6.)
GROUND PROBE B.

FREE END OF BNC CABLE
TO TEE CONNECTOR ON
AN/GRM-114A INT MOD
OUT PORT

'

:

SET MK-1978/VRC KEY
SWITCH TO XMIT. OB-
SERVE MM-100E DISTOR.
TION METER.

SET MM-100E RANGE
SWITCHTO 0.1 V.

'

ADJUST AN/GRM-114A
VAR/OFF CONTROL FOR
0.035-V INDICATION ON
MM-100E METER

™%
DISTORTION
OR LESS

l

REPLACE AND ALINE A8500
(XMTR SPEECH AMP)
MODULE

DISCONNECT BNC CABLE
FROM TEE AND
RECONNECT TO MM-100E
DEMOD JACK

y

:

RETURN 70
PERFORMANCE
TESTS

SET MM-100E RANGE
SWITCH TO DISTR
0-10%

L

PARA
4-2

TM 11-5820-401-34-2-2/0967-LP-432-3030

Transmitter Distortion (Normal Mode) Troubleshooting

NOTE

2. Probe from BNC TEE must still be connected
to TP8004 for signal injection.

CHECK
A8100

P—

SET MK-1978/VRC RT AND
AUX RCVR SWITCHES TO

NORMAL

2008 AND 3008
ATTENUATORS (IN
SERIES) TO AN/GRM-
114A ANTENNA INPUT

:

ATTENUATED PROBE
TO ATTENUATORS

l

ATTENUATED PROBE A
TO TP800S. (SEE SH 6.)

GROUND PROBE B.

'

DISCONNECT P6101 (GREY
COAX) FROM J6101 ON
AB100 AND AG200
ASSEMBLIES. (SEE SH 5.)

NOTE 2
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-14
Transmitter Distortion (Normal Mode) Troubleshooting
A (Sheet 3 of 6)
‘ e ’
FREE END OF BNC CABLE
WHEELS TO 011 500.0 MHZ SWITCH TO RCVE DGR 1144 INTO MOD

' ‘ '

SET MK-1978/VRC KEY

REPLACE AND ALINE A8100

SWITCH TO XMIT. 0B- SET MM-100E RANGE
{11.5-MHZ MODULATOR)

ls’sgx:i%%-'}ME METER MODULE SWITCHTO 0.1

™
DISTORTION
OR LESS

!

RETURN TO
PERFORMANCE
TESTS

'

OBSERVE AN/GRM-114A
DEVIATION METER

8KHZ
DEVIATION
?

PARA
42

CHECK
AB000

ADJUST AN/GRM-114A
VAR/OFF CONTROL FOR
0.017-V INDICATION ON
MM-100E METER

l

DISCONNECT BNC CABLE
FROM TEE AND
RECONNECT TO MM-100E
DEMOD JACK

RECONNECT P6101
(GREY COAX) TO J8101
ON A6100 AND AB200
ASSEMBLIES

l

SET MK-1978/VRC KEY
SWITCH TO RCVE

:

DISCONNECT PROBE
FROM TEE ON AN/GRM-
114A INTO MOD JACK

DISCONNECT BNC CABLE
FROM MM-100E DEMOD
JACK. (LEAVE OTHER
END CONNECTED TO
INPUT.)

:

SMC TO BNC CABLE
TO TEE
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4-24 TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-14

Transmitter Distortion (Normal Mode) Troubleshooting

(Sheet 4 of 6)
NOTE

3. After taking messurement, sst MK-1978/VRC KEY

1 switch to RCVE.

DISCONNECT P§002
(BROWN COAX) FROM
J8002 ON AG000 ASSEMBLY.

ADJUST RF FREQUENCY
MHZ THUMBWHEELS
UNTIL WAVEFORM IS
CENTERED ON SPECTRUM
ANALYZER

1

'

FREE END OF SMC TO
BNC CABLE TO Js002

OBSERVE MM-100E
DISTORTION METER
INDICATION

l

SET MM-100E RANGE
SWITCH TO DISTR

:

SET AN/GRM-114A AC/OFF/
OC SWITCH TO AC

:

SET AN/GRM-114A ANALY
DISPR TO JUST PAST
DETENT (100 KHZ/DIV)

‘

SET MK-1878/VRC KEY
SWITCH TO XMIT

SEE NOTE 3

7%
DISTORTION
OR LESS

ALINE AND, IF NECESSARY,
REPLACE A8400 MODULES

REPLACE AND ALINE A6300
(MASTER OSCILLATOR)

l¢

RETURN TO
PERFORMANCE
TESTS

PARA
42
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-14

Trasmitter Distortion (Normal Mode) Troubleshooting

(Sheet 5 of 6)

As400 GRAY COAX
I1SOLATION| . o
AS000 BRN J6002| A6300 AND
ASSEMBLY ——>  >——1 masTeR | surFer K
P8301 0sc AMPS | pgoo1 P8101
v
2
7\ J8003
P8003
16V DC
7O  (XMIT ONLY) YELLOW COAX
K403 '

4-164

AB8100 AB200
DRIVER POWER

AMP AMP
Je202 7> 96201
P8202 N\ P6201
ORANGE

P2
J2
«—
1 P1

J

VIOLET

EL4GPAGO
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-14
Transmitter Distortion (Normal Mode) Troubleshooting

(Sheet 6 of 6)

48001
o
490 5 1pe007
30. 7
8.. 9
109911
°
oo ©®
°
° TP8001 J8301
TP8009 16v oC
°
TP8006 vt
12VDC  TP8OO4 ®
o TP8002
TPB008
®
TP8003 ]

ELAGP462
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

C START j
'

USE SAME EQUIPMENT
SETUP AS IN
PERFORMANCE TESTS

'

DISCONNECT A8101 (BRAY
COAX) FROM J6101 ON
AB0C0 ASSEMBLY.

T

CHART 4-15

Transmitter Deviation (X-Mode) Troubleshooting

(Sheet 1 of 4)

PROBE A TO TP800S. (SEE
SH 4) PROBE 8 TO GND.

l

SET AN/GRM-114A RF
FREQUENCY MHZ THUMB-
WHEELS T0 011 500.0

:

SET MK-1978/VRC KEY
SWITCH TO XMIT.
OBSERVE WAVEFORM
ON AN/GRM-114A
0SCILLOSCOPE.

L

4-166

NOTES

1. After taking messurement, sst MK-1978/VRC
KEY switch to RCVE.

2. The desired weveform corresponds to
between 36 and 72 kHz {8 kHz per division).

3. |f this is s recheck after ASS00 alinement or
A8100 replacemant, recheck XMTR deviation
with AN/GRM-114A RF FREQUENCY MHz
thumbwheels set et 030 000.0 MHz,

BETWEEN
4 AND 8 DIVISIONS
IN HEIGHT
?

NOTES 1AND 2

SEENOTE3

ALINE 8500 MODULE, IF
PROBLEM STILL EXISTS,
REPLACE AND ALINE A8100
MOODULE.

BETWEEN
4 AND 8 DIVISIONS
IN HEIGHT
?

v

RETURN TO

RECONNECT P§101
(GRAY COAX) TO
8101

PERFORMANCE
TESTS

PARA
4-2
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-16
Transmitter Deviation (X-Mode) Troubleshooting
(Sheet 2 of 4)
REPLACE AND ALINE AG300
(MASTER OSCILLATOR)
MODULE
RECHECK DEVIATION AT
P6101 WITH AN/GRM-114A
RF FREQUENCY MHZ SET
AT 030 000.0
DEVIATION
REPLACE GRAY COAX
BETWEEN 4 AND 8 BETWEEN A6400 AND

DIVISIONS IN
HEIGHT

l

RECONNECT P§101
(GRAY COAX) TO RETURN TO
J6101. RETURN TO PERFORMANCE
PERFORMANCE TESTS. TESTS

AB100. (SEE SH3.)

PARA
42
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-15

Transmitter Deviation (X-Mode) Troubleshooting .
(Sheet 3 of 4)

ASSEMBLY

4-168

1soLATION|  GRAY COAX
1 J6101
A8300 AND | J600
masTer | Burrer K
0sc AMPS | pgoo1 P6101
N
2
7\ JB8003
18V DC

(XMIT ONLY)

P8003
YELLOW COAX

A8100
DRIVER
AMP

AB200
POWER
AMP

38202 7 7N 8201

P6202 /N P6201

P2
J2
J

VIOLETY

ORANGE

1

S

ELAGP4SO



4-24, TROUBLESHOOTING FLOW CHARTS. (CONT)

TM 11-5820-401-34-2-2/0967-LP-432-3030

CHART 4-16
Transmitter Deviation (X-Mode) Troubleshooting
(Sheet 4 of 4)
J8001
o1
2% 3 o
4%¢ 5 1pgooy
3.. 7
g0g 9
109
[ ]
TP8006
®
TP8001
ot 18V DC
TP8009
o
TP8006 o
12vDC TP8004 ®
° TP8002
TP8008
[ )
TPS003

EL4GP462
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C START )

4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

CHART 4-16

Transmitter Signal-to-Noise Ratio Troubleshooting

(Sheet 1 of 2)

CHECK NOISE ON ‘

+16-VOLT LINE

USE SAME EQUIPMENT
SETUP AS IN
PERFORMANCE TESTS

‘

SET AN/GRM-114A AC/OFF/
0C SWITCH TO AC. SET
DEV-VERT TO 0.01 AND
SWEEP T0 0.1 MSEC.

'

ATTENUATED PROBE
{ON X1 SETTING) TO
AN/GRM-114A SCOPE

IN JACK

ATTENUATED PROBE A
TO TP8001. (SEE SH 2.)
PROBE B TO GND.

l

SET MK-1978/VRC KEY
SWITCH TO XMIT. 08-
SERVE WAVEFORM ON
AN/GRM-114A
OSCILLOSCOPE.

CHECK POWER
SUPPLY NOISE

20 MV
PEAK-TO-PEAK
OR LESS
?

4-170

NOTE
SET AN/GRM-114A After taking measuremant, set MK-1878/VRC
SWEEP TO 1 MSEC KEY switch to RCVE.
ATTENUATED PROBE A TO REPLACE A9000/A9400
MK-1978/VRC PIN B (25 V). 9] (POWER SUPPLY)
PROBE 8 TO GND. MODULES
SET MK-1978/VRC KEY
SWITCH TO XMIT. 08B-
SERVE WAVEFORM ON AN/
GRM-114A 0SCILLOSCOPE.
1v
PEAK-TO-PEAK
OR LESS
LOW SIGNAL-TO-NOISE
TROUBLESHOOT RATIO DUE TO EXCESSIVE
A8000 AsssEMBLY NOISE IN POWER SUPPLY.
NO FURTHER ACTION
NEED BE TAKEN.
RETURN T0
PARA PERFORMANCE
N1 TESTS
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

] ~ CHART 4-16 ]
Transmitter Signal-to-Noise Ratio Troubleshooting

(Sheet 2 of 2)

J8001
1
2.. 3 ®
49¢ 5 1pgo07
a.. 7
8.. ’
10..11
™
Tro0ce ®
°
TP8001 48301
d 16V DC
TP8009
™
TPB006 It
12v DC TPBOO4 °
TP8002
°
TP8008
°
TPBO0O3 ]

ELAGP462
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4-24. TROUBLESHOOTING FLOW CHARTS. (CONT)

.

START )
!

USE SAME EQUIPMENT
SETUP AS IN
PERFORMANCE TEST

!

REMOVE CABLE FROM
RT ANT CONT
CONNECTOR

'

REFER TO TABLE A. FIND
ANT CONT PIN WHICH
MATCHES UNLIT MK-1978/
VRC INDICATOR LAMP.

:

ME-26/U LEAD T0O MATCH-
ING PIN. OBSERVE
VOLTAGE METER
INDICATION.

YES

FAULTY ANT CONT CON-
NECTION TO MK-1978/VRC.
RETURN TO PERFORMANCE
TESTS.

4-172

NO

CHART 4-17

Antenna Information (Switching) Troubleshooting

(Sheet 1 of 1)

TABLEA
MK-1978/VRC MATCHING RT | MATCHING
INDICATOR LAMP | ANT CONTPIN | CAPACITOR
® B8aND A c321
® BAND B €320
30-33/53-66 ° 1
33-37/56-60 F cae
37-42/60-85 0 o4
42-47.5/65-70.5 ) o317
415-52/705-15
REFER TO TABLE A,
CHECK AND, IF NECESSARY, REPLACE ChPabcts

REPLACE WIRINGAND

SWITCHES S305 AND $309

'

IF PROBLEM STILL EXISTS,
GO TO NEXT STEP. IF
FAULT HAS BEEN
CORRECTED, RETURN TO
PERFORMANCE TESTS.

| WHICH MATCHES UNLIT

MK-1978/VRC INDICATOR

72 l

RETURN TO
PERFORMANCE
TESTS
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Section 111 ALINEMENT AND ADJUSTMENT PROCEDURES

Subject Para Page
GBNEIAL. ...

RECEIVER SECTION ALINEMENTS

Crystal Reference System (CRS) TeSL ... 4-26
Local Oscillator A1500 ANINEMENT ..., 4-27 4-178
Tuner A1000 ANNEMENT ...t 4-28 4-181
IF Discriminator A4200 AHNEMENT ............c.ooiiiiiiiiiii e, 4-29 4-184
Silicon Version IF Discriminator A4200A AlNEMENT ... 4-30 4-186
Audio and Squelch Preamplifier A4300 AlINEMENT ... 4-31 4-189
Silicon Version Audio and Squelch Preamplifier A4300A Alinement ....................... 4-32 4-192
Alinement of A5300 Squelch Filter for Correct Transmitted

SQUEICH TONE ..o 4-33
Alinement of Silicon A5300A Squelch Filter for Correct Transmitted

SOUEICR TONE .. 4-34
A5200 Squelch Amplifier Alinement, NEW SQUELCH Level ..., 4-35
Silicon Version A5200A Squelch Ampilfier Alinement, NEW

SQUELCH  LEVEL ... 4-36]
A5200 Squelch Amplifier Alinement, OLD SQUELCH Level ..., 4-37
Silicon Version A5200A Squelch Amplifier Alinement, OLD

SQUELCH LEVEL...oiiviii e 4-38 4-208

TRANSMITTER SECTION ALINEMENTS

Power Supply A9000/A9400A (A9000A/A9400B) TeSES............cccocvivvviiiiiiiiiiiriniiine,
Master Oscillator A6300 and Buffer Amplifier A6400 Alinement ........................... [4-40) [4-213]
MaSter OSCHIALOr TEST. ..ot 4-41] 4-217
Adjustment of A8500 Resistor R8515 for Transmitted NEW SQUELCH

TONE DEVIALION ..o
Adjustment of A8500 Resistor R8516 for Correct Transmitter

Narrowband DEeVIALION ..ot 4-43
AB8100 Modulator AlINEMENT ... 4-44 4-225
Driver A6100 and Power Amplifier A6200 Alinement ..., 4-228
Alinement of RT-246(*)/VRC ServoSYSTEIM ...t 4-235

4-25. GENERAL.

This section contains alinement instructions for use with Test Set AN/GRM-114A and Maintenance Kit
MK-1978/VRC. The instructions are presented in individual procedures which apply to a specific stage
of the RT receiver or transmitter section.

Except for the local oscillator alinements, each procedure is self-contained; that is, all necessary
instructions are provided without reference to any previously performed alinement. Therefore, it is
possible to use the procedures in this section to aline an individual module without doing any work on
other stages in the radio.

However, this maintenance approach is not recommended. it is best to perform a complete realine-

ment of all modules after replacing an individual module. This should be done even if the radio has
undergone its annual realinement less than one year prior to the repair.
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4-25. GENERAL. (CONT)

Careful performance of all the instructions contained in the receiver and transmitter section alinement
procedures ensures that the radio will meet all performance standards outlined in section | of this
chapter. Although the radio may seem to work satisfactorily if other quick-fix methods are used, there

is no guarantee that such methods will result in proper performance when the radio is used along with
secure equipment, or for other than voice communication.

4-26. CRYSTAL REFERENCE SYSTEM (CRS) TEST.

PURPOSE. This test is performed to make sure that the local oscillator will not be pulled off fre-
guency by a malfunctioning CRS. Steps 1 through 8 involve a quick check to determine whether the
CRS is putting out an incorrect error signal causing improper local oscillator frequency and loss of
audio tone. The remaining steps are done with the local oscillator disconnected from the CRS in order
to check CRS performance in response to a nonfluctuating 42.00-MHz signal generator output. If the
CRS passes the second part of the test, it will be able to correct normal fluctuation in local oscillator
frequency.

TEST EQUIPMENT AND MATERIALS
Test Set AN/GRM-114A T-Connector UG-274/U
Power Supply PP-1104(*)/G Amphenol Adapter M-39012/16
Maintenance Kit MK-1978/VRC

TEST SETUP. Connect the equipment as shown In test setup diagrar@ . Set A4000 X-MODE/
NORMAL switch to X-MODE.
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4-26. CRYSTAL REFERENCE SYSTEM (CRS) TEST. (CONT)

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following
table. Inject 100-uv rf at 30 MHz, 1-kHz modulation; 8-kHz deviation.

CONTROL AND SWITCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
RT POWER LOW
BAND
MC-TUNE-KC 30.00
VOLUME Fully clockwise
SQUELCH NEW OFF
SPEAKER (RT-524/VRC) OFF
MK-1978/VRC All switches Down, except POWER up
AN/GRM-114A; See test setup diagram
MM-100E

{SMALL KNOB) OFF
FULLY CLOCKWISE (SMALL v
0.1 0.1
(LARGE (LARGE KNOB) 0300000 20KHz 8KHz 10 x100 30 VOLTS HI-Z
KNOB) KNOB) / / /
[ A ]
I “v:iv 7 F f f- \
(o] o promr—L—1\ /][ o N
| - ,z'°'|, 25w MAX 5" ""’"s o
HORI o Snea, P, INPUT LYY ) o onMS M
Q 2 | 7| i O
conon v —pwR AT gL "
—we— FM/AM - 1100 —KHI~ —f~WATTS — Vo ac
y 5 8 18 ° 2 & a0 2100 ero-np 4068w .:o nm
(DEV AC e — © Locx .3. oc- db
5 dm ° r _____RY FREQUENGY MHz Tees onms
uoo:.u.mou He = q‘q QEH 4 @ﬂ NPUT LR
4% 44 d VOLUME  SOUELCH L DEMOD
! ®
neonm ..... ‘ '.‘“ by ! ruse
orv \. > Vet a @ ay
\
DC OFF OFF
01 000.0 OFF ADJUST FOR FM RCVR FULLY GEN MID AUTO CLOCKWISE
8 KHz DEVIATION COUNTER- 1/3 TURN
ON METER CLOCKWISE ELAGP333
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4-26. CRYSTAL REFERENCE SYSTEM (CRS) TEST. (CONT)

TEST PROCEDURE

© &

1

P1004

v

A1000 ASSEMBLY ELAGP334

1. Connect MM-100E attenuated probe A to MK-1978/VRC SPKR jack in MK-1978/VRC AUDIO
square. Connect probe B to MK-1978/VRC GND jack. A 1000-HZ tone will be heard on
MM-100E speaker.
. Adjust RT VOLUME control for comfortable level.
. Raise A3000 tray.
. Remove A1000 cover and install alinement cover with at least one screw to ensure good ground.
. Ground TP3001 with screwdriver.
. Adjust L1502 (1) to get clearest possible 1000-HZ tone from speaker. See test setup
diagram .
7. Remove ground from TP3001. Tone must not change.

OOk wWN

NOTE

If the tone changes to a rushing noise when step 7 is completed, the CRS is defective.
See the troubleshooting section.

8. Set RT MC-TUNE-KC control to 40.00 MHz; then adjust back to 30.00 MHz. Tone must not change.
NOTE

If the tone changes after step 8 is completed, the CRS may be defective. See the trou-
bleshooting section.

9. Set RT MC-TUNE-KC control to 30.50 MHz.
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4-26. CRYSTAL REFERENCE SYSTEM (CRS) TEST. (CONT)

®

—=\

VE \J
[@ INTENSITY  FoCUs 1spR ANTENNA
t - 52 10 2 4 + 25W MAX
(3
. :

11
L} m )
nz w0 |
" "‘";}""" P, INPUT
L] DEV— PWR || —
el T FM/AM -1100S Kb r—WATTS o 1
L o 8 20K 20 xI00 aro-’p 40dBm
E 86
l DF‘WDN AC Ténsslgl'%lp\s'—' @ LOCK @
1S 'orF 7 FREGUENCY MHZ zero

B0 [ ddd 4]
EEH E) Har b

:xr ACC INT MOD gxT gpkR  RCVR

BAYY

um: wvar INT McO @ @ 10 MHz NARROW TRANS T ROV
. @ Q@ /1 -@
oFF nove (oEToFF)  REFOUT  caL OFF LaTT 1

‘\3 6/' T, T

EL4GP336

10. Disconnect rf cable from AN/GRM-114A TRANS-RCVR jack (1). (See test setup
diagram ©) .

11. Connect amphenol adapter to TRANS-RCVR jack, or end of RF Cable (RT-524).

12. Disconnect P1004 from J1004 on A1000 tray. (See test setup diagram @ , page 4-176.)

13. Connect P1004 to amphenol adapter at cable at AN/GRM-114A TRANS-RCVR jack.

14. Set AN/GRM-114A HI LVL/ uv x100/NORM switch (2) to HI LVL. (See test setup
diagram @ )

15. Set AN/GRM-114A RF FREQUENCY MHz thumbwheels (3) to 042 000 0. (See test setup
diagram (© )

16. Adjust AN/GRM-114A VERT control (4) and HORIZ control (5) to center scope trace on screen.
(See test setup diagram (D) )

17. Turn AN/GRM-114A RF LEVEL control (6) fully counterclockwise; then slowly clockwise and
stop when 0 dbM lamp (7) comes on. (See test setup diagram @

18. Set AN/GRM-114A VAR control (8) to OFF. (See test setup diagram @ J)

19. Connect AN/GRM-114A SCOPE probe A to TP3001 and probe B to ground. Set attenuated
probe to x10.
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4-28. CRYSTAL REFERENCE SYSTEM (CRS) TEST. (CONT)
NOTE

Scope trace should be centered on screen. A slight ac component superimposed on the
horizontal trace is normal. If dc level varies higher than +0.32 vdc or lower than -0.32
vdc, the CRS is defective. See troubleshooting section.

In steps 20 and 21, scope trace should vary up to at least +0.5 vdc and then down to at

least -0.5 vdc. If this does not happen, the CRS Is defective. See the troubleshooting
section.

20. Slowly adjust AN/GRM-114A RF FREQUENCY MHz thumb wheels to 042 250 0. Note scope
trace.

21. Slowly adjust AN/GRM-114A RF FREQUENCY MHz thumb wheels to 041 750 0. Note scope
trace.

4-27. LOCAL OSCILLATOR A1500 ALINEMENT.

PURPOSE. If the local oscillator is operating at the correct frequency, the CRS will not output a dc
error signal. This procedure alines the oscillator by tuning its circuits to bring the CRS error signal as

close to zero as possible. The Crystal Reference System Test|(paragraph 4-26) must be done prior to
performing this alinement.

TEST EQUIPMENT AND MATERIALS

Test Set AN/GRM-114A

Maintenance Kit MK-1978/VRC
Power Supply PP-1104(*)/G

TEST SETUP. Connect the equipment as shown in test setup diagram (& [page 4-179] Connect
P1004 to J1004 on the A1000 tray.
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LOCAL OSCILLATOR A1500 ALINEMENT. (CONT)

= =
4 . ™\ POWER
pr ATTENUATED PROBE ”31‘:;::-}; 6
ong H "'O.' ON X‘1 SETTING N
. = 7.._;"‘_.:7:: — Al 8 [26.6V DC
::“ e :: POWER 7
. z o 1P LWL
o Ll oLwoe
:ggggg(;o © (
%og0 MK-1878/VRC
RCVR
XMTR
e FM/AM -11005 o2 yes N
————————— -0
ATTENUATED PROBE ANT
ON X-1 SETTING
RT
P4O1
o ———
EL4GPI32

EQUIPMENTCONTROL SETTINGS. Set equipment controls as indicated in the following table. Inject
at 30, 52 and 42 MHz, with 1000-HZ modulation; 8-kHz deviation. Short out TP 3001, adjust for clear test
beat for 42 and 52 MHz). Once tone is established, go back to zero-scope and trace.

CONTROL AND SWITCH SETTINGS

IPMENT CONTROL OR SWITCH POSITION/SETTING
POWER LOwW
BAND
MC-TUNE-KC : 42,
VOLUME Fully clockwise
SQUELCH NEW OFF
SPEAKER (RT-524/VRC) OFF
JVRC All switches Down, except POWER up
-114A, See test setup diagram ,
X0E page 4-180
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4-27. LOCAL OSCILLATOR A1500 ALINEMENT. (CONT)

{SMALL KNOB)
FULLY CLOCKWISE OFF v
M

VERT (SMALL

(LAO.R1GE (LALROGE (SEESTEP 1) KNOB) 20 KHz 8KHz 10 x100 30 VOLTS HI-Z2
KNOB) KNOB) 042 000.0 / /
/ e~ 2 ./ £ v = £ i \

PO ST (W . : y
@- [=e]O% @ﬁé: o . o s: v ® 5
4(’ =~ 3 o

Q (g':;:’} 'S’

o
&
J
)
@
awao

L 411 LeveL - s
2 £RROR _ bev— |
wtw FMAM 21100 S/ coan faes : _ i A

= ¢

[, AC o v © Locx
18, zr 3 c‘u RF FREQUE! MHz o o
- [deld ddd 4]
VOLUME  SQUELCH “— @\"

44 ddid =
L

010000 OFF  ADJUST FOR OFF FM RCVR OFF GEN MID AUTO CLOCKWISE
8 KHz DEVIATION 1/3 TURN
ON METER
EL4AGP336
ALINEMENT PROCEDURE

©

P1004

EL4GP359

1. Adjust AN/GRM-114A VERT control to zero scope trace.
2. Connect AN/GRM-114A test probe (see test setup diagram @ page 4-179) to

TP3001 and alligator clip to ground.
NOTE

I Probe must be on x10 setting for correct scope reading. Without probe set
AN/GRM-114A DEV-VERT to Xl VIDIV.

Due to a 3.5-kHz local oscillator tolerance with the CRS operating, it may not be pos-
sible to achieve a zero-vdc scope trace in the following steps. The dc voltage should not

exceed +0.5 volts.
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4-27. LOCAL OSCILLATOR A1500 ALINEMENT. (CONT)

CLop N ok~ w

[EEN

frequencies, with clear audio.

4-28.  TUNER A1000 ALINEMENT

TM 11-5820-401-34-2-2/0967-LP-432-3030

Adjust C1501 (1) for zero-vdc scope reading. (See test setup diagram @ page 4-1801)
Set RT MC-TUNE-KC control to 30.00 MHz.

Set AN/GRM-114A RF FREQUENCY MHz thumb wheels to 030 000 0.
Adjust L1502 (2) for zero-vdc scope reading.
Set RT MC-TUNE-KC control to 52.00 MHz.
Set AN/GRM-114A RF FREQUENCY MHz thumb wheels to 052 000 0.
Adjust L1501 (3) for zero-vdc scope reading.

Repeat steps 3 through 9 until scope reads as close to zero vdc as possible for all three

PURPOSE. This procedure tunes the A1000 assembly to produce maximum amplification of low-leve
signals and maximum attenuation of noise.

TEST EQUIPMENT AND MATERIALS

Test Set AN/GRM-114A

Power Supply PP-1104(*)/G

Maintenance Kit MK-1978/VRC

TEST SETUP. Connect the equipment as shown In test setup diagram@

®-

] bl
® w
! -ud I~ ka
B~ O
r 1 1\
[P :.‘:3 L DC:"M --:]
» "
e Lges ¢
™ L
£ s s
’ o°g°o vt oo
00 O
o o 00 O
OOOO o ot
°° u-n@ - 4
E=1008

ATTENUATED PROBE
ON X-1 SETTING

Al B

POWER
SUPPLY
PP-1104(*)/G

255V 0DC
POWE!

MK-1978/VRC

ELAGPE35
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4-28. TUNER A1000 ALINEMENT. (CONT)

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following
table.

CONTROL AND SWITCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING

RT POWER LOW
BAND
MC-TUNE-KC 30.
VOLUME Fully clockwise
SQUELCH NEW OFF
SPEAKER (RT-524/VRC) OFF

AN/GRM-114A; See test setup diagram

MM-100E
MK-1978/VRC All switches Down, except POWER up

01000.0 OFF 030 000.0 20KHz B8 KHz NORM SINAD HI-Z

OFF ADJUST FOR OFF FM RCVR GEN MID ON 05 AUTO CLOCKWISE
8 KHz DEVIATION 1/3 TURN
ON METER

EL4GP337
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ALINEMENT PROCEDURE

®

8
2

3

16
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A1000 ASSEMBLY

1. Connect MM-100E attenuated probe A (see test setup diagram @ ,Lpage 4-181) to
SPKR jack in MK-1978/VRC AUDIO square. Connect alligator clip to GND.
2. Install A10OO alinement cover, securing it with one screw.

[
So®N> U~

1.
12.

NOTE

In the following steps, a 1000-HZ audio tone will be heard on the loudspeaker.

During alinement of AIOOO circuits, a reading of at least 10 db SINAD on the MM-100E
blue scale at 0.5-pv rf indicates correct receiver sensitivity. However, problems in the
A4000 or A5000 can result in a lower SINAD even through the A1000 is properly alined.
Therefore, adjust all Al 000 inductors and capacitors for best possible SINAD reading.
Adjust BF pr RF LEVEL for SINAD meter indication.

Adjust Cl 104 (1), C1205 (2), and C1305 (3) for highest SINAD reading. (See test setup

diagram © .)

Set AN/GRM-114A RF FREQUENCY MHz thumbwheels to 052 000 O.
Set RT MC-TUNE-KC control to 52.00 MHz.
Adjust L1102 (4), L1202 (5), and L1302 (6) for highest SINAD reading.
Set AN/GRM-114A RF FREQUENCY MHz thumbwheels to 053 000 O.
Set RT BAND switchto (B) .
Set RT MC-TUNE-KC control to 53.00 MHz.
Adjust L1103 (7), L1203 (8), and L1303 (9) for highest SINAD reading.
Set AN/GRM-114A RF FREQUENCY MHz thumbwheels to 065 000 O.
Set RT MC-TUNE-KC control to 65.00 MHz.

Change 3

EL4GP338
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4-28. TUNER A1000 ALINEMENT. (CONT)

13. Adjust C1101 (10), C1201 (11), and C1301 (12) for highest SINAD reading.
14. Set AN/GRM-114A RF FREQUENCY MHz thumbwheels to 075 000 0.

15. Set RT MC-TUNE-KC control to 75.00 MHz.

16. Adjust L1101 (13), L1201 (14), and L1301 (15) for highest SINAD reading.

Mixer Adjustment

17. Set RT MC-TUNE-KC control to 52.00 MHz.
18. Set AN/GRM-114A RF FREQUENCY MHz thumbwheels to 052 000 0.
19. Adjust C1404 (16) for highest SINAD reading.

4-29. IF DISCRIMINATOR A4200 ALINEMENT.

PURPOSE. This procedure enables the discriminator to provide maximum separation of the audio
signal from the rf carrier. Adjusting for zero vdc at TP4003 ensures that T4206 and T4207 are con-
ducting equally around the carrier frequency. Adjusting for maximum ac at TP4007 ensures that the
discriminator is tuned exactly to the 11.5-MHz center frequency.

TEST EQUIPMENT AND MATERIALS

Test Set AN/GRM-114A Maintenance Kit MK-1978/VRC
Power Supply PP-1104(*)/G T-Connector UG-274/U

TEST SETUP. Connect the equipment as shown in test setup diagram @ .

POWER
SUPPLY
PP-1104(*)/G

25.5V DC
POWER

MK-1978/VRC

el

XMTR

—0
ANT

ATTENUATED PROBE
ON X-10 SETTING

A RT

T CONNECTOR AN/GRM-114A Q’ oo, S
UG-274/U

P401 EL4GP339
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4-29. IF DISCRIMINATOR A4200 ALINEMENT. (CONT)

INITIAL EQIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following
table. Inject 20-uv rf at 30 MHz, 1-kHz modulation; 8-kHz deviation.

CONTROL AND SWITCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
RT POWER LOW
BAND
MC-TUNE-KC 30.00
VOLUME Fully clockwise
SQUELCH NEW OFF
SPEAKER (RT-524/VRC) OFF

MK-1978/VRC

AN/GRM-114A;
MM-100E

All switches

See test setup diagram :B)

Down, except POWER up
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4-29. IF DISCRIMINATOR A4200 ALINEMENT. (CONT)

ALINEMENT PROCEDURE

N OTE W

4-30.

ELAGP341

A4000 ASSEMBLY
BOTTOM VIEW

Lift A4000 tray (). (See test setup diagram © )

Adjust AN/GRM-114A VERT and HORIZ controls to center scope trace at zero line.
Connect AN/GRM-114A test probe A to TP4003 (2). Connect lead B to ground.
Adjust T4206 (4) to center scope trace on zero line.

Set attenuated probe to xl.

Connect probe A to TP4007 (3).

Adjust T4207 (5) for maximum voltage reading on MM-100E.

Repeat steps 3 through 7 until maximum MM-100E reading and zero-vdc scope trace are
present at the same time.

Adjust RT volume control for a 17 VAC indication on the MM-100E meter connected to Speaker
output on the MK-1978VRC, and repeat SINAD test.

Connect probe A to TP4003 (2). Probe must remain on x| setting.

Set MM-100E to 0-10% DIST.

Set AN/GRM-I14A HI LVLP x100 NORM switch to pv x 100.

Set AN/GRM-114 RF LEVEL control to 2,

Adjust T4207 (5) for distortion reading on MM-100E slightly less than 5 percent.

If adjustment of T4207 is required in step 13, repeat steps 2 through 7 after first restoring MM-1Q0E
and AN/GRM-114A controls to the initial settings given in test setup diagram

SILICON VERSION IF DISCRIMINATOR A4200A ALINEMENT.

PURPOSE. This procedure enables the integrated circuit discriminator to provide maximum separation of the

audio signal from the rf carrier. Coil L4202 is adjusted to tune the fm detector portion of the integrated circuit
exactly to the 11.5-MHz center frequency.

4-186
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4-20. SILICON VERSION IF DISCRIMINATOR A4209A ALINEMENT. (CONT)

TEST EQUIPMENT AND MATERIALS

Test Set AN/GRM-114A
Power Supply PP-1104(*)/G

Maintenance Kit MK-1978/VRC

TEST SETUP. Connect the equipment as shown in test setup diagram @ .

O/nn

POWER
SUPPLY
PP-1104(*)/G

26.6V DC
POWER,

\ MK-1978/VRC

T CONNECTOR
UG-274/U

RCVR /
XMTR
O
ANT
ATTENUATED PROBE
ON X-10 SETTING
A RT
B
[ s S,
a
P401 ELAGP339

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following
table. Inject 20-uv rf at 30 MHz, 1-kHz modulation; 8-kHz deviation.

CONTROL AND SWITCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
AN/GRM-114A; See test setup diagram ,
MM-100E page 4-188

RT POWER Low
BAND @
MC-TUNE-KC 30.00
VOLUME Fully clockwise
SQUELCH NEW OFF
SPEAKER (RT-524/VRC) OFF

MK-1978/VRC All switches Down, except POWER up
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4-20. SILICON VERSION IF DISCRIMINATOR A4200A ALINEMENT. (CONT)

®
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t 1
o I e {
O [T iy
orr
= KN
|| o FM/AM - 11005 s oy
7 58 ° e w0 e Qe XN
—D'E_v“" RsITDY— o © " \9" vos 'l;t'
oy * V) REQUENCY MHz 2Em0 g e
4 EARTL N
ATION FREQ Wz . qqd qdd -@ '":l"" 2 suTO

I—aq 4@4 (i@i “,_ ':gé; e: ecun I og, w:-o
TR R A Sk

(Bt‘lgl‘":l MEFOUT\ caL |, OFF
/\\\\i
OFF ADJUST FOR OFF FM RCVR OFF GEN MID ON 20uV AUTO
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ALINEMENT PROCEDURE

QY

A4000 ASSEMBLY
— BOTTOM VIEW

ELAGP343
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4-39.  SILICON VERSION IF DISCRIMINATOR A4209A ALINEMENT. (CONT)

L. LIift A4000 tray (1). (See test setup diagram © . page 4-188.
2. Connect MM-100E attenuated probe A (test setup diagram » page 4-187) to TP4007

(2); connect alligator clip to ground.
3. Adjust L4202 (3) for maximum indication on MM-100E.

4-31.  AUDIO AND SQUELCH PREAMPLIFIER A4300 ALINEMENT.
PURPOSE. This procedure adjusts the gain of the A4300 assembly.
TEST EQUIPMENT AND MATERIALS

Test Set AN/GRM-114A Power Supply PP-1104(*)/G
Maintenance Kit MK-1978/VRC Attenuated Probe

TEST SETUP. Connect the equipment as shown in test setup diagram @ .

@ =" s
POWER

SUPPLY
ATTENUATED PROBE PP-1104(°)/G

ON X-1 SETTING

Al B 265V DC
POWER

MK-1978/VRC

EL4GP535

4-189



TM  11-5820-401-34-2-2/0967-LP-432-3030

4-31. AUDIO AND SQUELCH PREAMPLIFIER A4300 ALINEMENT. (CONT)

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following

table.
CONTROL AND SWITCH SETTINGS
EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
LOW
RT POWER
BAND ®
MC-TUNE-KC 30.00 _
VOLUME Fully clovkwise
SQUELCH NEW OFF
SPEAKER (RT-524/VRC) OFF
MK-1978/VRC All switches Down, except POWER up

AN/GRM-114A,
MM-100E

See test setup diagram

®
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4-31. AUDIO AND SQUELCH PREAMPLIFIER A4300 ALINEMENT. (CONT)

ALINEMENT PROCEDURE

A4300
COVER REMOVED

/ A4000 TRAY
4 : BOTTOM VIEW ELAGPI4E

Lift RT A4000 tray (1). (See test setup diagram (©) )

Remove A4300 cover (2).

Connect attenuated probe A to TP4007 (3). Connect alligator clip B to ground.
AdJust R4304 (4) for 0.8-volt reading on MM-100E.

Eoll ol adnd
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4-32 SILICON VERSION AUDIO AND SQUELCH PREAMPLIFIER A4300A ALINEMENT.

PURPOSE. This procedure adjusts the gain of the A4300A assembly.
TEST EQUIPMENT AND MATERIALS

Test Set AN/GRM-114A Power Supply PP-1104(*)/G
Maintenance Kit MK-1978/VRC Attenuated Probe

TEST SETUP. Connect the equipment as shown in test setup diagram @ .
e el
®f " N\ POWER

SUPPLY
ATTENUATED PROBE PP-1104(°)/G

ON X-1 SETTING

A B 255V DC
POWER

MK-1978/VRC

RCVR /

XMTR

RT

P401
Cm e —- -

L

. ELAGPS36
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4-32. SILICON VERSION AUDIO AND SQUELCH PREAMPLIFIER A4300A ALINEMENT. (CONT)

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as illustrated in the followina

table.
CONTROL AND SWITCH SETTINGS
CONTROL OR SWITCH POSITION/SETTING
RT POWER LOW
BAND ®) |
MC-TUNE-KC 64.00
VOLUME Fully clockwise
SQUELCH NEW OFF
MK-1978/VRC All switches Down, except POWER up
AN/GRM-114A,; See test setup diagram
MM-100E

FULLY
COUNTER-

010000 OFF 0640000 CLOCKWISE

—h |

20 KHz 8KHz NORM 1VOLT HI-Z

(@ NTENSITY) Focus

L

./ .f/ =

Cacror T -

L@ - o
3 3
OFF P M
s s
woRIZ 303

vERT I

=L

y o

:nré
&
g

oMn

(] 124 Iy

an Pl FM/ -1100 K1 - WATTS — :y‘mﬂl L
tf o *ipo or0-AF LeveL 0"
woRM
[¥ ~won ... LOCK st 08
0 . LR - T AT " » over
@3 7em0
L4 Tewe
o 2 m o .‘n f -
[ ATION FREQ Hi v dq F 4 E’ﬂ RCvR 8 ayro
nOD 4 1ER0
d 4@ d d vou € souELee oer
® o h!
KPEW e v W e CLLACC nv “wap [.'

ncvn
ot orey

OFF

8 KHz DEVIATION
ON METER

ADJUST FOR OFF FM RCVR OFF GEN MID ON 10uV AUTO

ELAGP346
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4-32. SILICON VERSION AUDIO AND SQUELCH PREAMPLIFIER A4300A ALINEMENT. (CONT)

ALINEMENT PROCEDURE

A4300A
COVER REMOVED

\ A4000 TRAY

a BOTTOM VIEW
ELAGP347

1. Lift RT A4000 tray (1).

2. Remove A4300A cover (2).

3. Connect attenuated probe A to TP4007 (3). Connect alligator clip B to ground.
4. Adjust R4304 (4) for O.8-volt reading on MM-100E.

4-33 ALINEMENT OF AS300 SQUELCH FILTER FOR CORRECT TRANSMITTED SQUELCH TONE
PURPOSE. This procedure adjusts Resistor R5301 in the squelch filter to ensure transmission of a
150-Hz NEW SQUELCH tone. Adjustment of R5301 during transmission also properly tunes the
squelch filter for 150-Hz NEW SQUELCH tone reception.

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G Test Set AN/GRM-114A
Maintenance Kit MK-1978/VRC
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4-33 ALINEMENT OF A5300 SQUELCH FILTER FOR CORRECT TRANSMITTED SQUELCH
TONE (CONT)

TEST SETUP. Connect the equipment as shown in test setup diagram @

®

POWER
=] - pla SUPPLY
4 e N PP-1104(*)/G

255V DC

POWER

MK-1978/VRC

RCVR
XMTR

— Al : RT ANT o

. ({ddd d44 4] 2
5 T P6101 // Po101

AB000 ASSEMBLY
e
-

P8101

RG-58/U

T CONNECTOR AMPHENOL
UG-274/U M39012/16

ELAGP348

Change 3 4-195



TM 11-5820-401-34-2-2/0967-432-3030

4-23. ALINEMENT OF AS300 SQUELCH FILTER FOR CORRECT TRANSMITTED SQUELCH

TONE. (CONT)

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment as Indicated in the following table.

CONTROL AND SWITCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
RT POWER LOW
BAND
MC-TUNE-KC 64.00
VOLUME Counterclockwise
SQUELCH NEW ON
MK-1978/VRC All switches Down, except POWER up
AN/GRM-114A,; See test setup diagram
MM-100E

MOD FREQ OFF
AC {(LARGE KNOB) (SMALL KNOB) 0864 000.0
\—— | / [ =
/‘@NTE”ITY ﬂ QGN&YDIQ \
- . . 10 . . + I;IVMISN (Kl::) o
orr s:)))J—L-LL%} 4
6 KH 4 HORIZ m ' 0 &
z 8 FREQ 7]
(LARGE Q Z © % NORM
KNOB) .-‘:".."ﬂ FM/AM-1100S —uw:
°
CAL
{SMALL © wocx ©
KNOB) RF FREQUENCY MHz ¥
dll@ﬂ LEE
MOD
"‘ voumt mnen
/ (xT Acc INT MOD [xt SPKR \ AUTO
00 150.0 reve @
| ouv
OFF RCVR (NET OFF)
, A L =1 IHJ m
ADJUST FOR CAL \/
AN ON-SCREEN (SMALL
SCOPE DISPLAY KNOB) FM OFF RCVR MID EL4GP3489
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4-33 ALINEMENT OF A5300 SQUELCH FILTER FOR CORRECT TRANSMITTED SQUELCH
TONE (CONT)

ALINEMENT PROCEDURE

©

LISSAJOUS
PATTERN ™

EL4GP350

1. Set MK-1978/VRC KEY switch to XMIT.
2. Cheek lissajous pattern on AN/GRM-114A scope. Pattern should not rotate, and should appear
as Indicated In test setup diagram © . If pattern Is rotating, go to step 3.

@ |
o o) 13

oro

P

TP5012

S

A5000 MODULE
ELAGP361

3. Adjust R5301 (test setup diagram @ ) until lissajous pattern stops rotating.
4. Unkey transmitter.
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4-34. ALINEMENT OF SILICON A5300A SQUELCH FILTER FOR CORRECT TRANSMITTED
SQUELCH TONE.

PURPOSE. This procedure adjusts Resistor R5303 in the squelch filter to ensure transmission of a

150-HZ NEW SQUELCH tone. Adjustment of R5303 during transmission also properly tunes the

squelch filter for 150-HZ NEW SQUELCH tone reception.

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G Test Set AN/GRM-114A
Maintenance Kit MK-1978/VRC

TEST SETUP. Connect the equipment as shown In test setup diagram @ .

®

POWER
e el SUPPLY

255V DC

POWER

MK-1978/VRC

RCVR
XMTR

RT ANT O

D
L—"T pe101

AB000 ASSEMBLY
-~
-

. [l s

T CONNECTOR AMPHENOL
UG-274/u M39012/16

EL4GP348
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4-34 ALINEMENT OF SILICON A5300A SQUELCH FILTER FOR CORRECT TRANSMITTED
SQUELCH TONE. (CONT)

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment as Indicated in the following table.

CONTROL AND SWITCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
RT POWER LQW
BAND B)
MC-TUNE-KC 64.00
VOLUME Counterclockwise
SQUELCH NEW ON
MK-1978/VRC All switches Down, except POWER up
AN/GRM-I14A; See test setup diagram
MM-100E
MOD FREQ OFF
AC {LARGE KNOB) (SMALL KNOB) 084 000.0
mﬂTEBITY !‘DC*IO m‘;n \
X % _ 2101, + o:vm‘lsn (KHz)
T ofF A 3 3 . L] [t} o
" HORIZ ° m ? omw é
8 KHz unm;mw 0 ey ¢ ©
(LARGE ,Q, : / NORM
KNOS) \ 5?; FM/AM -1100S KNI\ —WATTS — ‘:Yoom o
{ o !\!\. =l 210 %100 IFO-R?LEVEL 40dBm
CAL
(SMALL © Lok ©

RF FREQUENCY WHz__J

. [ ddd 4]

VOLUME  SQUELCH
72N
. (]
& »

ADJUST FOR
AN ON-SCREEN
SCOPE DISPLAY KNOB) M OFF RCVR MID EL4GP349
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4-34. ALINEMENT OF SILICON A5300A SQUELCH FILTER FOR CORRECT TRANSMITTED
SQUELCH TONE. (CONT)

ALINEMENT PROCEDURE

©®

LISSAJOUS
PATTERN ™

EL4GP360

1. Set MK-1978/VRC KEY switch to XMIT.
2. Check lissjous pattern on AN/GRM-114A scope. Pattern should not rotate, and should appear
as indicated in test setup diagram © . If pattern is rotating, go to step 3.

®
o/ \oJ 1

6//

= o

TP5012

-

AS5000A MODULE
EL4GP362

3. Adjust R5303 (test setup diagram @ ) until lissajous pattern stops rotating.
4. Unkey transmitter.

4-35. A5200 SQUELCH AMPLIFIED? ALINEMENT, NEW SQUELCH LEVEL.
PURPOSE. This procedure adjusts the receiver sensitivity to the 150-Hz NEW SQUELCH tone.
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4-35. A5200 SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. (CONT)

TEST EQUIPMENT AND MATERIALS

Test Set AN/GRM-114A
Power Supply PP-1104(*)/G

Maintenance Kit MK-1978/VRC

TEST SETUP. Connect the equipment as shown In test setup diagram @ .

Olam

POWER
SUPPLY
ATTENUATED PROBE
ON X-1 SETTING PP-1104(*)/G
Al B [255v oC
POWER
MK-1878/VRC
RCVR
XMTR
————————— 0
ATTENUATED PROBE ANT
ON X-1 SETTING RT
P401
(CIr

EL4GP332

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipmentas indicated In the following table.

CONTROL AND SWITCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
RT POWER LOW
BAND ®
MC-TUNE-KC 30.00
VOLUME Fully clockwise
SQUELCH NEW ON
SPEAKER (RT-524/VRC) OFF
ANIGRM-114A; See test setup diagram ,
MM-100E page 4-202
MK-1978/VRC All switches Down, except POWER up
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4-35. A5290 SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. (CONT)

FULLY
COUNTER-
001500 OFF 030 000.0 CLOCKWISE 6KHz 3KHz NORM 10 VOLTS HI-Z

[d44 444 9] 2
O L 9

OFF ADJUSTFOR  OFF FM RCVR OFF GEN MID ON 20xV AUTO
3 KHz DEVIATION
ON METER EL4GP353
ALINEMENT PROCEDURE

® :

o N
@) O L E /1
©
{
O
TP5012

AS5000 MODULE

ELAGP3B4
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4-35.  A5200 SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. (CONT)

1. Lift RT A3000 tray.
2. Connect MM-100E attenuated probe A to TP5012 (1). Connect alligator clip B to ground. [

(See test setup diagram © [page 4-202])
3. Adjust AN/GRM-114A VAR control (deviation control) for 4-vac reading on MM-100E.
4. Adjust NEW Squelch Resistor R5217 (2) until RT CALL light just comes on. (See test setup

diagram © )
4-36.  SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL.
PURPOSE. This procedure adjusts the receiver sensitivity to the 150-Hz NEW SQUELCH tone.

TEST EQUIPMENT AND MATERIALS

Test Set AN/GRM-114A Maintenance Kit MK-1978/VRC
Power Supply PP-1104(*)/G

TEST SETUP. Connect the equipment as shown in test setup diagram @ .

. A = .
@ 4 & \ POWER
ATTENUATED PROBE SUPPLY
. iy ON X-1 SETTING PP-1104(*)/G
Al B 255V DC
POWER
MK-1978/VRC
RCVR
XMTR
--------- 0
ATTENUATED PROBE ANT
= u ON X-1 SETTING AT
O i S
AN/GRM-114A @
ELAGP332
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4-46. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. (CONT)
INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment as indicated in the following table.

CONTROL AND SWITCH SETTINGS

EQUIPMENT | CONTROL OR SWITCH POSITION/SETTING

RT POWER LOW
BAND ®
MC-TUNE-KC 64.00
VOLUME Fully clockwise
SQUELCH NEW ON
SPEAKER (RT-524/VRC) OFF

AN/GRM-114A; See test setup diagram(®)

MM-100E
MK.1978/VRC All switches Down, except POWER up

FULLY
COUNTER- ny

00 1500 OFF 064 000.0 CLOCKWISE 6KHz 3KHz x100 1VOLT Hi-Z2
INTENSITY FOCuU! v‘:'ﬂ L] ! I L 'l
r(O : '“@5 o, DEvATIEN (xmr)
o}' ' /:,»‘L%:‘
‘:I ';l';;- FM AM;“OO‘

© Locx
#F_ FREQUENCY Wz 7E80

" DISTORTION
V. L4 INPUT LEVEL
a ul

(4l 4 M}]lm- 2 g
2100 o]
VOLUEE  SOUELCM voL ooooo L NyT OEM00
of™ l (D ooooooooo @
ar O O 0 0O
o ooo use
i AN oY
- 100E
| S— |
OFF ADJUST FOR OFF FM RCVR OFF GEN MID ON 20 uV AUTO
3 KHz DEVIATION
ON METER

EL4GP355
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4-36. SILICON VERSION A5200A SOUELCH AMPLIFIER ALINEMENT, NEW SQUELCH LEVEL. (CONT)

ALINEMENT PROCEDURE

O, Ve

1.
2.
3
4.

4-37.

o/ \o/ T

orofo
Emz

Q@ %
o)
TP5008
TP5012
M
A5000 MODULE

EL4GP354

Lift RT A3000 tray.
Connect MM-100E attenuated probe A to TP5012 (1). Connect alligator clip B to ground.

Adjust AN/GRM-114A VAR control (deviation control) for 0.20 £ 0.01 vac reading on

MM-100E.
Adjust NEW Squelch Resistor R5217 (2) until RT CALL light just comes on.

A5200 SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL.

PURPOSE. This procedure adjusts the receiver sensitivity to the OLD SQUELCH signals which
include internal noise and the received carrier.

TEST EQUIPMENT AND MATERIALS

Test Set AN/GRM-114A Maintenance Kit MK-1978/VRC
Power Supply PP-1104(*)/G

TEST SETUP. Connect the equipment as shown in test setup diagram @ ,[page 4-206]

Change 3 4-205
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4-47. A5200 SQUELCH AMPLIPIER ALINEMENT, OLD SQUELCH LEVEL. (CONT)

pla

Ola

AN/GRM-114A

POWER
ATTENUATED PROBE SUPPLY
ON X-1 SETTING PP-1104(*)/G
Al B 255V DC
POWER
MK-1978/VRC
RCVR
XMTR
——————— O
ATTENUATED PROBE ANT
ON X-1 SETTING AT
P401
iy S

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment as indicated in the following table.

CONTROL AND SWITCH SETTINGS

ELAGP332

EQUIPMENT

CONTROL OR SWITCH

POSITION/SETTING

RT

AN/GRM-114A;
MM-100E

MK-1978/VRC

POWER
BAND
MC-TUNE-KC
VOLUME
SQUELCH

SPEAKER (RT-524/VRC)

See test setu

page 4-207|

All switches

p diagram ,

LOW

42.00

Fully clockwise
OLD ON

OFF

Down, except POWER up
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4-37. A5200 SQUELCH AMPLIPIER ALINEMENT, OLD SQUELCH LEVEL. (CONT)

FULLY
COUNTER-

073000 OFF 042 000.0 CLOCKWISE 6 KHz 3 KHz NORM 10 VOLTS

PO mronfs  rocnfOanroen
=1 4O
H T :%
HHA wee FM/
Iy w

444 44 7]

VO OUELCH

IRITE Wbl
&2ppe® L\

IAASY

OFF ADJUST FOR OFF FM RCVR OFF GEN MID ON 20V AUTO
3 KHZ DEVIATION
ON METER

ALINEMENT PROCEDURE

@ 2

—

AS000 MODULE

Change 3

ELAGP356

EL4AGP357
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4-37. A5200 SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. (CONT)

7.
8.
9.

10.

1. Disconnect rf cable from RT ANTENNA port.
2.
3. Connect attenuated probe A to TP5008 (1). Connect alligatorcllp B to ground. (See test setup

Lift RT A3000 tray.
diagram © ,[page 4-207.)

. Notedb reading on MM-100E red db scale.
. Reconnect rf cable to RT ANTENNA port.
. Reset AN/GRM-114A Modulation FREQ Hz thumbwheels to vary modulation frequency +2 KHz

in 100 Hz steps while observing MM-100E for voltage peak. Stop at frequency that produces peak voltage
within the + 2 KHz limits.

NOTE

If a voltage peak is not seen, it is possible that the modulating signal strength is too high.
Try reducing the deviation by adjusting the VAR control, then repeat step 6. If a peak is
still not clearly observed, leave the MODULATION FREQ Hz set at 07 300 0, and go on to
step 7.

Adjust VAR (deviation) control for an MM-100E reading 4 db less than that noted in step 4.

Check RT CALL light. if light is out, go to step 9. if light is on, go to step 10.

CALL LIGHT OUT. Turn R5216 (2) counter clockwise slowly and stop at point where light just
comes on.

CALL LIGHT ON. Turn R51216 (2) clockwise until light goes out, then perform step 9.

4-38. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL.

PURPOSE. This procedure adjusts the receiver sensitivity to the OLD SQUELCH signals which
include internal noise and the received carrier.

TEST EQUIPMENT AND MATERIALS

Test Set AN/GRM-114A Maintenance Kit MK-1978/VRC
Power Supply PP-1104(*)/G

TEST SETUP. Connect the equipment as shown in test setup diagram @ ,.Lpage 4-209

4-208 Change 3
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4-38. SILICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. (CONT)

o

(]
L))

O

%o

o
0°20%°,
§0 00O

[«JN-)

3]
i
o

POWER
SUPPLY
PP-1104(*)/G

265V DC
POWER

MK-1978/VRC

ATTENUATED PROBE
ON X-1 SETTING

A 8

EL4GP535

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment as indicated in the following table.

CONTROL AND SWITCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
RT POWER LOW
BAND
MC-TUNE-KC 6
VOLUME Fully clockwise
SQUELCH OLD ON
SPEAKER (RT-524/VRC OFF

AN/GRM-114A;
MM-100E

MK-1978/VRC

Sea test setup diagrarn ,

ﬁaée 4-210

All switches

Down, except POWER up
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4-36. SILICON VERSION A5200a SQUELCH AMPLIFIER ALINEMENT. OLD SQUELCH LEVEL (CONT

FULLY
0 COUNTER-
073000 OFF 0640000 CLOCKWISE 20KHz NORM

RARRA

OFF SEESTEP3 OFF FM RCVR OFF GEN MID ON 20 uvV AUTO
ELAGPI58
ALINEMENT PROCEDURE
/ 2
U U : : 1
L
o) e} LE /
TPS008
AS000 MODULE
ELAGPI5?7
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4-38  5|LICON VERSION A5200A SQUELCH AMPLIFIER ALINEMENT, OLD SQUELCH LEVEL. (CONT)

L
3.
4.
5

6.

4-39.

Lift RT A3000 tray.

Connect attenuated probe A to TP5008 (1). Connect alligator clip B to ground. (See test setup
diagram © ,[page 4-210])

Adjust AN/GRM-114A VAR (deviation) control to obtain 1.5-vac reading on MM-100E.

Check RT CALL light. If light Is out, go to step 5. If light is on, go to step 6.

CALL LIGHT OUT. Turn R5216 (2) counterclockwise slowly and stop at point where light just
comes on.

CALL LIGHT ON. Turn R5216 (2) clockwlse until light goes out, then perform step 5,

POWER SUPPLY A9000/A9400A (A9000AIA9400B) TESTS.

PURPOSE. This test verifies the availability of adequate power before the transmitter is alined.

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G

Test Set AN/GRM-114A

TEST SETUP. Connect the equipment as shown In test setup diagram@ .

@ ATTENUATED PROBE
ON X-1 SETTING
LA : POWER 266V DC
[ ® A SUPPLY -
8 PP-1104(*)/G
POWER
MK-1978/VRC RCVR
XMTR
g A
wTs PMAM-1100S ST ANT?
- Y e
K Vs RT
" R SN PREE -
{dd dddd) g paor | <=
25p@
=
ELAGP270
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4-29. POWER SUPPLY A9000A/A9400A (A9000A/A9400B) TESTS (CONT)

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as Indicated In the following

table.
CONTROL AND SWITCH SETTINGS
EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
RT BAND (?0
MC-TUNE-KC 30.
POWER HIGH
SQUELCH NEW ON
MM-100E See test setup dlagram
MK-1978/VRC All switches Down, except POWER up
.-—_—_—_—_\&‘\
@ 3] =
30V e A r-—'m = /

TEST PROCEDURE

EL4GP271

The power supply voltage measured at TP9005 should not drop significantly below 25 vdc
when the RT is keyed. If the voltage at TP9005 is much less than 25 volts, the driver and
power amplifier are probably out of alinement, causing excessive current draw. if

TP9005 voltage is satisfactory, but other test points given in the followlng table are not up
to normal readings, troubleshoot the power supply.

Check power supply voltages at test points given in following table. Change MM-100E RANGE setting

as indicated in table.

4-212

Key the transmitter before performing voltage checks.



TM  11-5820-401-34-2-2/0967-LP-432-3030

4-39. POWER SUPPLY Aa9000/a90008) TESTS. (CONT)

AS000 TEST POINT MM-100E RANGE ATTENUATED PROBE VOLTAGE
TP8005 30 volts (dc +) x1 25 vde minimum
TP9001 100 volts (dc +) x10 640 to 760 vdc
TP9002 300 volts (dc +) x1 250 to 300 vdc
TP9003 100 volts (AC-H1-2) x1 90 vac minimum
TPS004 30 volts (dc-) x1 -20 vdc minimum
(-14 vdc min, older units)

4-40. MASTER OSCILLATOR A6300 AND BUFFER AMPLIFIER A6400 ALINEMENT.

PURPOSE. The master oscillator Is one of the most critical sections of the radio set. It must

generate an rf frequency within + 3.5 kHz of the selected transmit frequency. The following procedure
ensures that the master oscillator operates within the correct frequency range.

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G Test Set AN/GRM-114A
10-, 20-, and 30-db Attenuators SMC-To-BNC Cable

TEST SETUP. Connect the equipment as shown in test setup diagram @ .

@ Somey |2ssvoC

PP-1104(*)/G
POWER
30 dB PAD
MK-1978/VRC
RT ANT O
jl AB8000 l
-I‘“)
P401 ==

EL4GP272
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4-49. MASTER OSCILLATOR A6300 AND BUFFER AMPLIFIER ALINEMENT. (CONT)

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following
table.

CONTROL AND SWITCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
RT POWER LOW
BAND
MC-TUNE-KC 30.00
AN/GRM-114A; See test setup diagram 8
MM-100E
SET SMALL KNO:T
JUST PAST DETE! v
@ {100 KHz/DIV DISPERSION) 16 KMz 030 000.0 SIG
= \ / / s s |
f@"‘?t“l"' FOCU'@Q.H. 1SPR
.
OFF
CAL HORIZ
(SMALL s - (D
KNOB) - :'R.IE& a —
N Emon JEM/AM /1100 S
L (5.3 3 2 62
\;ow r-mm; LOCK @
[ls A7 OFF vy "/ RF FREQUENCY MHz
&

AUTO

ARO[ 444 4]
aa@e@ﬂaa@ﬂ W &

’ L

3 o WT MOD EXTY BPHR
N IKHe n A
4 © w/p/p 6®/9 29
F OV (OET OFF)

OFF FM OFF RCVR NARROW ELAGP405

ALINEMENT PROCEDURE

® BAND

Remove cover from A6000 assembly.
Install alinement cover using at least one screw.
Do not reconnect plugs to J6001, J6002, and J6003.

Connect rf cable to J6003. (See test setup diagram @ Lpage 4-213|)
Set MK-1978/VRC KEY switch to XMIT.

ok wd e
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4-40. MASTER OSCILLATOR A6300 AND BUFFER AMPLIFIER A3400 ALINEMENT. (CONT)

"
@ N \J/@f/ :m
- x-X"2 2
3 1
@
22X

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.

20.

21.

22.

Adjust L6305 (1) for 30 MHz +£100 kHz reading on AN/GRM-114A spectrum analyzer.
The signaltrace should be within one major graticule division on either side of center
line. (See test setup diagram © .)

Unkey transmitter.

Set RT to 40.00 MHz.

Set AN/GRM-114A RF FREQUENCY MHz to 0400000.

Set MK-1978/VRC KEY switch to XMIT.

Adjust 05314 (2) for 40 MHz +100 kHz reading on spectrum analyzer.

Unkey transmitter.

Set RT to 52.00 MHz.

Set AN/GRM-114A RF FREQUENCY MHz to 0520000,

Set MK-1978/VRC KEY switch to XMIT.
Adjust L6303 (3) for 52 MHz +100 kHz reading on spectrum analyzer.

NOTE

Adjustments should be repeated at 30,40, and 52 MHz.

Unkey transmitter.

Remove rf cable from J6003 and connect to J6001. (See test setup diagram @ J)
Set RT to 30.00 MHz.

Set AN/GRM-114A RF FREQUENCY MHz to 030 000 0;set RCVR to MID.

Set MK-1978/VRC KEY switch to XMIT.

NOTE

In the following step, it may be necessary to remove the 10-db pad from the AN/GRM-
114A in order to obtain a signal of sufficient strength to perform the adjustment.

Adjust L6405 (4) for peak reading on AN/GRM-114A DEVIATION/WATTS meter. (See
test setup diagram © .)

NOTE

A sharply defined peak may be difficult to obtain. Perform adjustments very slowly to
obtain maximum meter indication.

4-215



TM 11-5820-401-34-2-2/0967-LP-432-3030

4-40.

23.
24,
25.
26.
27.

@ :\ Lo

4-216

MASTER OSCILLATOR A6300 AND BUFFER AMPLIFIER A8400 ALINEMENT. (CONT)

Unkey transmitter.

Set RT to 40.00 MHz.

Set AN/GRM-114A RF FREQUENCY MHz to 040 000 O.

Set MK-1978/VRC KEY switch to XMIT.

Adjust C8409 ((5), test setup dlagram @ ) for peak reading on AN/GRM-114A DEVIATION/
WATTS meter.

Unkey transmitter.

Set RT to 52.00 MHz.

Set AN/GRM-114A RF FREQUENCY MHz to 052 000 0.

Set MK-1978/VRC KEY switch to XMIT.

Adjust L6403 ((6), test setup diagram @ ) for peak reading on AN/GRM-114A DEVIATION/
WATTS meter.

Unkey transmitter.

BAND

Remove rf cable from J6001 and reconnect to J8003. (See test setup diagram @ )
Set RT BAND switch to :

Set RT to 53.00 MHz.

Set AN/GRM-114A RF FREQUENCY MHz to 053 000 0.

Set MK-1978/VRC KEY switch to XMIT.

e o o @
2 ‘0@0%
eI
Y XL3

AB000

[/

ELAGP407

Adjust L8302 (1), test setup diagram @ ) for 53 MHz + 100 kHz reading on AN/GRM-114A
spectrum analyzer.

Unkey transmitter.

Set RT to 83.00 MHz.

Set AN/GRM-114A RF FREQUENCY MHz to 083 000 0.

Set MK-1978/VRC KEY switch to XMIT.

Adjust C8313 (2) for 83 MHz x 100 kHz reading on spectrum analyzer. (See test setup
diagram ©) )

Unkey transmitter.

Set RT t0 75.00 MHz.

Set AN/GRM-114A RF FREQUENCY MHz to 075 000 0.

Set MK-1978/VRC KEY switch to XMIT.

Adjust L8304 (3) for 75 MHz + 100 kHz reading on spectrum analyzer. (See test setup
diagram © )

Unkey transmitter.

Set RT to 53.00 MHz.

Set AN/GRM-114A RF FREQUENCY MHz to 053 000 0.
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MASTER OSCILLATOR A6300 AND BUFFER AMPLIFIER A6400 ALINEMENT. (CONT)

Remove rf cable from J6003 and connect to J6001. (See test setup diagram @ )

Set MK-1978/VRC KEY switch to XMIT.

Adjust L8402 ((4), test setup diagram @ ) for peak reading on AN/GRM-114A DEVIATION/
WATTS meter.

Unkey transmitter.

. Set RT to 63.00 MHz.

Set AN/GRM-114A RF FREQUENCY MHz to 063 000 0.

Set MK-1978/VRC KEY switch to XMIT.

Adjust C8406 ((5), test setup diagram @ ) for peak reading on AN/GRM-114A DEVIATION/
WATTS meter.

Unkey transmitter.

. Set RT to 75.00 MHz.

Set AN/GRM-114A RF FREQUENCY MHz to 075 000 0.

Set MK-1978/VRC KEY switch to XMIT.

Adjust L8404 ((6), test setup diagram @ ) for peak reading on AN/GRM-114A DEVIATION/
WATTS meter.

Unkey transmitter.

4-41. MASTER OSCILLATOR TEST

PURPOSE. This test checks the amount of dc correction voltage required to keep the transmitter
master oscillator on frequency. If the correction voltage is greater than 0.45 vdc, the A6300 and
AB400 must be replaced. The master oscillator and buffer amplifier must be alined before performing
this test.

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G Test Set AN/GRM-114A
Maintenance Kit MK-1978/VRC Cable SMC-To-BNC

TEST SETUP. Connect the equipment as shown in test setup diagram @ , page 4-218.
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4-41. MASTER .OSCILLATOR TEST. (CONT)

)

CEPEL

AN/GRM-114A

POWER
PP-1104(°)/G .
POWER SUPPLY
265V DC
RCVR
XMTR
MK-1978/VRC
-0
sMC “T" ANT
al T/'
Pe002 — | | —1""A8000
// -
96002 iy AT
P401

ELAGP273

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controjs as indicated in the following

table.
CONTROL AND SWITCH SETTINGS
EQUIPMENT CONTROL OR SWITCH POSITION/SETTING

RT BAND (?o

MC-TUNE-KC 30.

POWER LOW
AN/GRM-114A See test setup diagram .

page 4-219

MK-1978/VRC All switches Down, except POWER up
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4-41. MASTER OSCILLATOR TEST. (CONT)

SMALL KNOB OFF VERT HORIZ
FULLY COUNTERCLOCKWISE (SEE STEP 2) (SEE STEP 2)

= / e =

VERY ~
f@mt:mwv Focus ALYDISP, ‘,/ ANTENNA — \
T ~ £1 00, ] eswaa . 13 . o
M 8
A 10 é

LARGE KNOB orFF M
CLOCKWISE 18 FREQ © s 8
ik || o
£ _ — v ALV
'Jr\j ! 1 MK’:F FM/AM ° | '00 S r-—KHS:'—l:":T:”ﬂ ‘.‘m
0.1 dj %
\ ,-msss"@%? © Lok © e
1 RF FREQUENCY MHz zEro

(1499 4
e L2 IIEE 4@844 LKl

EXT ACC

@wh\. AUTO

4]
0
score x
o . @
OFF F %
‘H‘ v o f 4 3
OFF
/ / \ ON
OFF FM OFF . RCVR EL4GP274

TEST PROCEDURE

Check that P6001 is connected to J6001, and P6003 is connected to J6003.
Adjust AN/GRM-114A HORIZ and VERT controls to center trace on oscilloscope screen.

Set MK-19768VRC KEY switch to XMIT.
Check that oscilloscope trace does not shift more than £0.45vdc when transmitter is keyed.

Unkey transmitter.
Repeat steps 3 ,4, and 5 with RT and AN/GRM-114A both set at the following frequencies: 40,

52, 53, 63, and 75 MHz.

SRS

NOTE

If the oscilloscope trace shifts more than +0.45 vdc at any test frequency, replace the
A6300 and A6400 modules.

4-42. ADJUSTMENT OF A8500 RESISTOR R8515 FOR TRANSMITTED NEW SQUELCH TONE
DEVIATION.

resistor is property adjusted, the 150-Hz NEW SQUELCH tone causes a carrier deviation of 3.0

PURPOSE. Resistor R8515 is used to control the overall gain of the squeloh amplifier. When the
kHz. The alinement is performed at 3.0 kHz and the tolerance for the test is £O.5 kHz. I

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G Test Set AN/GRM-114A
Maintenance Kit MK-1978/VRC

Change 2 4-219
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4-42. ADJUSTMENT OF A8500 RESISTOR R8515 FOR TRANSMITTED NEW SQUELCH TONE
DEVIATION. (CONT)
TEST SETUP. Connect the equipment as shown in test setup diagram @ , page 4-220.

@ fﬂnﬂ B‘;ﬁ‘\ POWER

SUPPLY
PP-1104("}/G

255V DC
POWER
MK-1978/VRC
RCVR
XMTR
ANT
SR A YA T } e -
[dd ddd 4] ] \ 9 AT
C * ) ~§-9 T -0 RO
ﬁ-@w/m S P401 —_——
pu——

EL4GP391
INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment as indicated in the following table.

CONTROL AND SWITCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING

RT BAND

MC-TUNE-KC 64.00

POWER LOW

SQUELCH NEW ON
MK-1978/VRC All switches Down, except POWER up
AN/GRM-114A See test setup diagram

page.4-221
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442 ADJUSTMENT OF A8500 RESISTOR R8515 FOR TRANSMITTED NEW SQUELCH TONE
DEVIATION. (CONT)

064 000.0 6 KHz
® @ == | \. ==
f@ INTENSITY  Focus @tf..'.i%. p \
— o . DEVIATION (KHD)
o ALy el g
L] s B, s o°' |u‘° 20 é
c . . s
r [] s rntoim 8 (1] ll @
] 12 ERROR 1
HH ! || S\ FM/AM - 1100 "%, .
} ) 2 oro-#F Leve, 0%

il e d)/ ©
Ve AC  rmSEC/DIV— © Lock
) : ifl-‘ Fﬁ% l RF FREQUENCY MKz
15 cAL R F ;
MODULATION FREQ Hz = q q q .q
@ﬂﬂ dlﬂ% . "20 ‘ : vm.uu SQUELCH @K
CD 0 A @"'D o BATT \
m's;g Mz vap 'NT MOD BY / Bz nanaow on  TRANS _RCVR AUTO
\OF Q 2 &% [ 1+©
OFF EFOUT i rwn /" gary

N /Y L SH

OFF FM OFF RCVR

EL4GP390

©®

C8609

ég
NS oo m@/

NS
ADJUST LOWER SCREW EL4GP278
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4-42. ADJUSTMENT OF A8500 RESISTOR R8515 FOR TRANSMITTED NEW SQUELCH TONE

DEVIATION. (CONT)

1. Using MK-1978/VRC KEY switch, key transmitter.
Check indication of AN/GRM-114A DEVIATION (kHz) meter. Meter should indicate 3.0

o

kHz. If reading is incorrect, go to step 3.

Unkey transmitter.
Remove cover from A8500.
Key transmitter.

~P O

Unkey transmitter.

Adjust R8515 (test setup diagram®©

,Lpage 4-221) for 3.0-kHz deviation.

4-43. ALINEMENT OF A8500 RESISTOR R8516 FOR CORRECT TRANSMITTER NARROWBAND

DEVIATION.

PURPOSE. This procedure adjusts the gain of the transmitter speech amplifier. Resistor R8516 must

be adjusted so that a 0.78-vac audio signal injected into the A8100 11.5-MHz modulator through the
resistor results in 8.0 £0.5 kHz deviation of the transmitted rf carrier.

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G
Maintenance Kit MK-1978/VRC

Test Set AN/GRM-114A

TEST SETUP. Connect the equipment as shown in test setup diagram @

="

o =N
)| &
. v .: |

a4 444 1) :

~N 25.5V DC
POWER l POWER
) SUPPLY
PP-1104(*)/G X-MODE
MK-1978/VRC
V4
RCVR XMTR
ANT O-
AT
X-MODE
7{::)
P401 /
Al B
ATTENUATED PROBE
ON X-1 SETTING
EL4AGP279
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4-42. ALINEMENT OF A8500 RESISTOR R8516 FOR CORRECT TRANSMITTER NARROWBAND
DEVIATION. CONT)

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following
table.

CONTROL AND SWITCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
RT BAND ®
MC-TUNE-KC 64.00
POWER LOW
SQUELCH OLD ON
MK-1978/VRC POWER ON
X-MODE (RT and AUX RCVR) CIPHER
AUDIO MUTED
SQUELCH ON
KEY RCVE
AN/GRM-114A; See test setup diagram
MM-100E
OFF 064 000.0 20 KHz

id
TETY vmo wroiorn

FM/AM-1100S
° 2

010000 OFF SEESTEP2
OF PROCEDURE

OFF FM OFF OFF RCVR MID ON AUTO

EL4AGP280
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4-43. ALINEMENT OF A8500 RESISTOR R8516 FOR CORRECT TRANSMITTER NARROWBAND

DEVIATION. (CONT)

ALINEMENT PROCEDURE

O,

B own

© ~No o1

10.
11.
12.
13.

4-224

ADJUST UPPER SCREW EL4GP281

CAUTION

Make sure that RT POWER switch is set on LOW.

Connect attenuated probe A to MK-1978/VRC XMTR jack inside X-MODE square. Connect
probe B to GND.

Adjust AN/GRM-I14A VAR knob for 0.78-vac reading on MM-100E.

Set MK-1978/VRC KEY switch to XMIT.

Check AN/GRM-I14A DEVIATION (kHz) meter. Meter should indicate 8 +0.5 kHz. if
reading is not correct, go to step 5.

Unkey transmitter.

Remove cover from A8500 module.

Set MK-1978/VRC KEY switch to XMIT.

Adjust R8516 (test setup diagram © ) for 8 +0.&kHzdeviation reading. (R8516 is the
upper screw adjustment.)

Unkey transmitter.

Set AN/GRM-114A Modulation FREQ Hz to 00500.0.

Adjust AN/GRM-114A VAR knab for 0.78-vac reading on MM-100E.

Set MK-1978/VRC KEY switch to XMIT.

Check AN/GRM-114A DEVIATION (kHz) meter. Meter should indicate 8 +2 kHz.

Do not readjust R8516.
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4-48. ALINEMENT OF A8500 RESISTOR R8516 FOR CORRECT TRANSMITTER NARROWBAND
DEVIATION. (CONT)
NOTE

SET AN/GRM-114A WIDE/MID/NARROW switch to WDE for modulation frequencies
above 6 kHz.

14. Unkey transmitter.
15. Repeat steps 12,13, and 14 with MODULATION FREQ Hz settings of 03 000.0,05000.0,
and 09999.9.
4-44. A8190 MODULATOR ALINEMENT.

PURPOSE. This procedure ensures that the A8100 oscillator runs at 11.5 MHz £3,5 kHz with no dc
correction from the crystal discriminator.

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G Test Set AN/GRM-114A
Maintenance Kit MK-1978/VRC
TEST SETUP. Connect the equipment as shown in test setup diagram @ \
@ ATTENUATED PROBE
ON X-1 SETTING POWER SUPPLY
pP-1104()/G  [22:BY DOC
A ]
POWER
30 dB ATTENUATOR MK-1978/VRC RCVR
20 4B ATTENUATOR XMTR
RT ANTO
T
P&0Y .

EL4GP282
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4-44. A8100 MODULATOR ALINEMENT. (CONT)

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as Indicated In the following
table.

CONTROL AND SWITCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
RT BAND ®
MC-TUNE-KC 30.00
POWER LOW
SQUELCH OLD OFF
MK-1978/VRC All switches Down, except POWER up
AN/GRM-114A See test setup diagram 1

(8) =
A:;E::A o:vurnsn TR '\>
m g
INPUT L ! 4 m
© ©
: LEVEL =l
" FM/AM = [{00 S —aworwavrs— PRy
L] 2 6 20 %0 =100 .FO-I?LEVEL 4068w
816 NORM

o e
[Eobg A «M%%
orF = | ll EH 4@41 Folol

x'ru:c Fu m’uoo utma

G225 08/ /930

/ /

OFF OFF RCVR

OVER

ON ¢ 4cres
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4-44. A8100 MODULATOR ALINEMENT. (CONT)

© e
A

I

-

= / /ﬂ]:m% o- ) _— C8104
, €8116 — Oaé u
0081 (i ]
=
N————
~— A8100
) ) ] ) ELAGF284
= See pg. 5-201 for grounding wire hook-up for AB1OOA module. Alinement is the same l
except for this difference,

ALINEMENT PROCEDURE
1. Disconnect P6001 from J6001.
Remove A8100 cover.
Wrap grounding wire around exposed terminal of R8114. (See test setup diagram © ,
[page 4-226])*
Reinstall A8100 cover. Wrap grounding wire around holddown screw.
Connect AN/GRM-114A attenuated probe A to TP8005 and probe B to ground.
Set MK-1978/VRC KEY switch to XMIT.
Check AN/GRM-114A FREQ ERROR meter. If frequency error is greater than 3.5 kHz, go
to step 8.
Unkey transmitter.
9. Remove A8100 cover.
10. install AB1OO alinement cover.
11. Secure grounding wire to alinement cover screw.
12. Remove A8400 HUNT GENERATOR module.
13. Set MK-1978/VRC KEY switch to XMIT.
14. Adjust C8104 for frequency error reading of 3.5 kHz or less. (See test setup diagram © .)
15. Unkey transmitter. Remove alinement cover.
16. Remove grounding wire from R8114. Install alinement cover.
17.  Set AN/GRM-114A FREQ ERROR knob to 1.5 kHz.
18. Set MK-1978/VRC KEY switch to XMIT.

N

NoG A

NOTE

The AN/GRM-114A cannot provide an accurate reading of the A8100 output to a £150
Hz tolerance using the attenuated probe. To avoid misadjustment of the A8100, a sniffer
must be used. Seq_appendix G| paragraph C-4, for details concerning fabrication of the
sniffer coil. Use of the sniffer coil may require removal of one of the input attenuators to
ensure adequate signal strength.

19. Insert sniffer coil into oblong opening In alinement cover. Check AN/GRM-114A FREQ
ERROR meter. Reading should be no greater than £150 Hz. If reading is incorrect, go to
step 20.

20. With transmitted keyed, adjust C8116 (test setup diagram © ) for frequency error
reading of 150 Hz or less. Use sniffer to obtain frequency reading.

21. Unkey transmitter.

22. Install A8400 HUNT GENERATOR module.

23. Connect P6001 to J6001.
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4-45.  DRIVER A6100 AND POWER AMPLIFIER A6200 ALINEMENT.

PURPOSE. This procedure enables the transmitter to generate maximum rf power without
overdriving the power stages. Correct alinement prolongs the life of Power Tube V6201
and Power Supply A9000/A9400.

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G Test Set AN/G RM-114A
Maintenance Kit MK-1978/VRC

TEST SETUP. Connect the equipment as shown in test setup diagram @) .

@ ATTENUATED PROBE
ON X-1 SETTING
/ o N\ A SUPPLY -
B PP-1104(*)/G
POWER
MK-1978/VRC RCVR
XMTR
ANTO
AT
P401| =~
EL4GP270

4-228



TM  11-5820-401-34-2-2/0967-LP-432-3030

4-45 DRIVER A6100 AND POWER AMPLIFIER A6200 ALINEMENT. (CONT)

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment as indicated In the following table,

CONTROL AND SWITCH SETTINGS

EQUIPMENT

CONTROL OR SWITCH

RT

MK-1978/VRC

AN/GRM-114 A;
MM-100E

MC-TUNE-KC
POWER

All switches

See test setup diagram

POSITION/SETTING

30.00
HIGH

Down

, except POWER up

/ O INYENMTY rm@cuum

{

o 1 4

. Q.0
VB

OFF OFF OFF

\

FM OFF RCVR RCVR

ON

AUTO

ELAGP285
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4-45 DRIVER A6100 AND POWER AMPLIFIER A8200 ALINEMENT. (CONT)
ALINEMENT PROCEDURE

Tuning Coil Adjustment

@ Bamngs J A BAND 2
) N L

o
b o 34 | seace
SPACE o 3 | (eveny
EVENLY ' —
COILS NOT _____-—————"I COILS NOT
TOUCHING . — o TOUCHING

CAUTION

Do not use pliers B or any metal tool to adjust Tuning Coils L6206 and L6203.

=

position. (See paragraph 2-46 and 2-48.)

Remove burrs from tuning coils using crocus cloth.

Adjust spacing of Coil L6203 (1) to 0.078 inch using nonmetallic tool.

Adjust spacing of Coil L6206 (2) to 0.073 inch using nonmetallic tool.

Turn L6204 screw (3) fully clockwise.

Turn L6205 screw (4) fully counterclockwise.

Adjust screw (3) to bring coil (5) as close as possible to coil (1) without touching.
Adjust screw (4) to bring coi; (6) as close as possible to Coil (2) without touching.
Install A6100/A6200 assembly. (See paragraphs 2-46 and 2-48).

© O DU AWM

4-230
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Remove A61001/A6200 assembly after marking gear couplers B to ensure installation in original
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4-45 DRIVER A6100 AND POWER AMPLIFIER A6200 ALINEMENT. (CONT)

Air Capacitor Adjustment

® 7 ]

. o
N R »

Wé10 waiz  q GEAR >
o, R, | WA
LO BAND TO MC/KC

JHRU FL40Y V) CONTROLS
TO ANT
CONNECTOR

REAR BOTTOM VIEW ELAGP28?

10. Remove RT bottom cover.

11.  Using 3/32-Inch allen wrench, loosen gear looking clamp screw (1). (See test setup
diagram  ©) )

12.  Set MK-1978/VRC KEY switch to XMIT.

13. Move C6217 gear (2) back and forth to obtain peak wattmeter Indication.

14. Tighten clamp screw (1). Wattmeter Indication should not change.

15. Unkey transmitter.
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4-45 DRIVER A6100 AND POWER AMPLIFIER A6200 ALINEMENT. (CONT)

AB8100 Tuning Procedure

Le107
A8100
cs115~  DRIVER

16.
17.
18.

4-232

4—1. 9 1108

2\

csie

3I—Lo

“65 Ore103
L6102

11— o)

C8103

EL4GP314

NOTE

Replace Tube V6201 If 35-watt minimum power output cannot be obtained.

Connect MM-100E attenuated probe A to TP9008 and probe B to ground.

Set MK-1978/VRC KEY switch to XMIT.

Adjust A-BAND Capacitors C6103 (1) and C6114 (2) for maximum negative voltage reading on
MM-I00E. (See test setup diagram

Unkey transmitter.

Set RT to 53.00 MHz.
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4-45. DRIVER A6100 AND POWER AMPLIFIER A6200 ALINEMENT. (CONT)

A6200 Tuning Procedure

ATTENUATED PROBE
@ pln ) ON X-1 SETTING

21.
22.

23.

A

/=

A6200

{

JAA
2

ARRAARRARAR
SR B

©
J6201 46202

DISCONNECT o
P6201 (W410) (
(ORN) \
A BAND ] Wa12
SMC TO BNC CABLE (VIO)
B BAND
ELAGP288

Set MK-1978/VRC KEY switch to XMIT.

Adjust B-BAND Capacitors C6105 (3) and C6115 (4) for maximum negative voltage reading on
MM-100E. (See test setup diagramE) .)

Connect equipment as shown in test setup diagramm ® :

NOTE

See chapter 1, section iii, Principles of Operation, for details covering use of TP9007.
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4-45. DRIVER A6100 AND POWER AMPLIFIER A6200 ALINEMENT. (CONT)

24.
25.
26.
27.

B s

30.

31.

32.
33.
34.
35.

36.
37.
33.
39.

40.
41.
42.
43.
44,
45.
46.

47.
43.

4-234
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Connect MM-100E probe A to TP9007 and probe B to ground.
Set RT to 52.00 MHz POWER to HIGH.
Set MK-1978/VRC KEY switch to XMIT.

Adjust Capacitar C6219 (1) for minimum negative MM-100E reading. (See test setup
diagram J

Readjust C6219 to increase AN/GRM-114A wattmeter indication by 1 watt.

Adjust Coil L6205 (2) for maximum wattmeter indication but not more than 5.5 watts. (See
test setup diagram

Unkey transmitter.

CAUTION
In the following steps, always unkey the transmitter before changing RT frequency.

Tune RT to 30.00,41.00, and 52.00 MHz, keying transmitter at each frequency. adjust C6219 ((I),
test setup diagram @ )until output powers at all frequencies fall within 3 to 4 watts of each other.
Record final output at each frequency.

Unkey transmitter.

Set RT POWER switch to LOW.

Set MK-1978/VRC KEY switch to XMIT.

Check wattmeter indication at 30,41, and 52 MHz. Wattmeter should Indicate at least one-half
watt. If power is too low, go to step 36.

Unkey transmitter.

Set RT to 52.00 MHz.

Key transmitter.

Adjust C6103 ((1), test setup diagram 2) for minimum one-half watt
indication.

Unkey transmitter.

Reconnect P6201 to J6201.

Connect AN/GRM-114A TRANS-RCVR port directly to RT ANTENNA port.

Set RT POWER switch to HIGH.

Set RT to 30.00) MHz.

Key transmitter.

Check wattmeter indication and compare with reading obtained at 30 MHz in step 31. Replace
FL401 If wattmeter indication is not within + 0.1 to-O.7 watts of step 31 reading.

Unkey transmitter.

Tune RT to 41.00 MHz.

Change 3
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DRIVER A6100 AND POWER AMPLIFIER A6200 ALINEMENT. (CONT)

Key transmitter.

Repeat step 48.

Unkey transmitter.

Tune RT to 52.00 MHz.

Key transmitter.

Check wattmeter indication and compare with reading obtained at 52 MHz in step 31. Replace FL401
if wattmeter indication is not within 1 to 9 watts of step 31 reading.

Unkey transmitter.

Tune RT to 75.00 MHz.

Connect MM-100E to TP9007.

Key transmitter.

Adjust Capacitor C8218 ((3), test setup diagram @) for minimum negative MM-100E
Indication.

Readjust L6204 ((4), test setup diagram(@)) for maximum wattmeter indication, but not more than
55 watts.

Unkey transmitter.

CAUTION

In the following steps always unkey the transmitter before changing RT frequency.

Tune RT to 53.00,64.00, and 75.00.MHz, keying transmitter at each frequency. Adjust

C6218 ((3), test setup diagram ) until output powers at all frequencies fan within

3 to 4 wafts of each other. [ |
Unkey transmitter.

Set RT POWER switch to LOW.

Key transmitter.

Check wattmeter indication at 53,64, and 75 MHz. Wattmeter should indicate at least one-half
watt. If power is too low, go to step 86.

Unkey transmitter.

Tune RT to 75.00 MHz.

Key transmitter.

Adjust C6105 ((3) test setup diagram (EJ._page 4-232) for at least one-half watt indication
on wattmeter.

Unkey transmitter.

ALINEMENT OF RT-2046(*)VRC SERVOSYSTEM.

PURPOSE. This procedure adjusts the sensitivity of the servoamplifier to ensure correct frequency
tuning in response to the preset pushbuttons.

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G

TEST SETUP. Connect the equipment as shown In test setup diagrarr@

Change 3 4-235
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4-46. ALINEMENT OF RT-246(*¥VRC SERVOSYSTEM. (CONT)

265V OC
Apowsn
POWER MK-1978/VRC AL
PP-1104(*)/G Paot| -

‘EL4GP200

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following
table.

CONTROL AND SWITCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
RT BAND AUTO
POWER LOwW
ALINEMENT PROCEDURE

.\

A 2 RETh
") ) . .,’“o
00°°° ® ]/

R304

EL4GP291
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ALINEMENT OF RT-246(*)VRC SERVOSYSTEM. (CONT)

Remove RT top cover.

Loosen locknut on R304. (See test setup diagram [ page 4-236])

Turn R304 shaft fully clockwise.

Back off R304 shaff_one-eighth turn.

Tune pushbutton éD to 30.00 MHz and pushbutton @ to 48.00 MHz. Follow Instructions on
back of pushbutton gover.

Press pushbutton(é' and wait for servomotor to stop.

Back off R304 shaft fiilly counterclockwise.

Press pushbutton Before servomotor stops, press TUNE button. Servo will hunt (chat-
tering sound). Keep TUNE button pressed.

Turn R304 shaft clockwlse and stop at point where servomotor just stops hunting.

Press pushbutton % . Wait for servomotor to stop.

Press pushbutton . RT should tune to exactly 30.00 MHz after a slight overshoot.

NOTE
Overshoot means that when pushbutton@is pressed, the numbers in the RT viewing
window move from 00 to 95 and then back 10 00 (30.00) when the servomotor stops. If
overshoot is excessive, turn R304 very slightly clockwise and recheck.
Repeat steps 10 and 11 with power supply set at 20 vdc.

NOTE

if tuning is unsatisfactory at 20 vdc, repeat steps 5 through 11.

4-237/(4-238 blank)






TM 11-5820-401-34-2-2/0967-L.P-432-3030

CHAPTER 5

DIRECT SUPPORT PERFORMANCE AND TROUBLESHOOTING PROCEDURES
USING TEST CABLE NO. 1 AND DISCRETE TEST EQUIPMENT (TMDE)

Subject Section Page
PEIOIMANCE TS i i ittt e e e e, I
TPOUBIESNOOING ©.v..oovvoovs oo oo [
Alinement and Adjustment ProCeAUIES ...........coccoiis niiiiiiiiiiiiiiei i, 11l
OVERVIEW

This chapter contains performance tests, troubleshooting, and alinement procedures at the direct
support level using Test Cable No. 1 and discrete test equipment (TMDE).

The performance tests are diagnostic in purpose. They should be used to verify that an RT is operating
properly or to point out the existence of faults.

if failure to meet a performance test standard confirms that a fault is present in the unit under test, the
test procedure will refer you to a specific chart in the troubleshooting section. The troubleshooting
charts are designed to isolate the faults noted in the performance tests. They will guide you to the
source of defects and/or misalinements.

Once it has identified the source of a fault, a troubleshooting chart will refer you to the appropriate
repair/replacement Instructions or alinement procedures. Because each stage of the RT's receiver or
transmitter sections depends upon its other stages for overail operating efficiency, the replacement,
repair, or realinement of even one component could alter the RT's signals enough to create the need
for other realinements. Therefore, after making any alterations in the RT, do all the performance
tests, even those you have done already.

51
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Section | PERFORMANCE TESTS

Subject Para Page
GNEIAL L. v E
Receiver Tests:
VOLUME CONrol TEST. ..o,
Receiver SENSITIVILY TESE ...
NEW SQUELCH TEST.....iiiiiii i,

OLD SQUELCH Test

ik

Receiver AUIo POWET TEST... ..ot
Receiver Audio DIStOrtion TEST ..., 5-7
Receiver Audio Response Test (Normal MOde)............cocooiiviiiiiiioiiiin B-gl 5-22
Receiver Audio Response Test (X-M0Ode)..........c.ccoivviiiiiiiiiii 5-9) 5-28
Receiver SeleCtiVity TEST ... 5-10
Transmitter Tests:
Transmitter Frequency ACCUTACY TESt..........cocoiiiiiioi oo 5-11]
Transmitter Low and High Power Output TeSt.................c..ocooivviiiiviiiisiieeionier e, 4-12]
Transmitter Deviation Test (Normai Mode)................c.c.cocccoviiivviviiiisioice e, 513
Transmitter Limiting TSt .........cccoiiiiiiiiiiie e, 5014] E&
Transmitter Distortion Test (Normal MOGE)..............cccoviiiiiiiioiio oo, g-15] -
Transmitter Deviation Test (X-MOUE) ................ccooivviiiiiiriiisiosioies e, 5-16 [547]
Transmitter Distortion Test (X-MOGE) ..ot 5{17] ???
Transmitter Squelch Tone Stabiiity TESt ...........cocoocoiiiioiioioieiies e, .18 5-56
Antenna Information (Switching) TeSt ..., 4-19
Automatic Frequency Selection TEST...........cccoiviiiiiii ) 5-60

5-1. GENERAL.

This section contains performance test procedures for use with Test Cable No. 1 and discrete test
equipment (TMDE). They will enable you to determine whether or not an RT is operating acceptably.
Each test procedure checks specific functions of the receiver or transmitter sections to help you find
and isolate faults.

Each test is complete and maybe performed individually. Therefore, you may choose an appropriate
test to verify gross equipment failure or performance degradation of specific stages. However, this
maintenance approach is not recommended. it is best to perform all the tests in sequence. This
systematic maintenance approach will insure that all faults are found and corrected.

Faults in the RT are evidenced by failure of the unit to meet the performance standards found within the
test procedures in bold type. When an RT fails to meet a performance standard, discontinue the test
and turn to the troubleshooting chart referred to in the procedure.



5-2. VOLUME CONTROL TEST.
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PURPOSE. This test checks the VOLUME control of the RT for proper operation. When a 1-kHz- tone

is injected into the RT ANTENNA port, the speaker should output a clear tone with no scratchy sound or
sudden drop in volume. The absence of a tone means that the signal is not passing completely through
the RT circuitry and could even indicate total equipment failure; therefore, perform this test before the

others in this section.
TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G
Frequency Counter AN/USM-207
Signal Generator AN/URM-103
Adapter (T-Connector) UG-274 B/U

Matching Unit CN-901/U
Loudspeaker LS-454/U (RT-246/VRC)
Rf Cables (two) RG-58/U

Test Cable No. 1

TEST SETUP. Connect equipment as shown in test setup diagran@ .

@ SIGNAL
POWER SUPPLY GENERATOR
AN/URM-
PP-1104(*)/G /URM-103 ~Fnean
LORF FREQUENCY
* ~ 0 COUNTER
AN/USM-207
MATCHING
A UNIT INPUT
0 BBV oe CN-901/U RG-68/U —]
- =)
T CONNECTOR g
UG-274/U &
J [ 4
o——
RT ANT
A TEST CABLE NO. 1 P01} __  SPKR
o— <23 o

LOUDSPEAKER
LS-454/U
ELAGP315

Turn on test equipment. Al!ow at least 15 to 30 minutes fdr warmup.
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5-2. VOLUME CONTROL TEST. (CONT)

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following
table. if using alternate test equipment, adjust for 30.00 MHz, 20-uv rf input level, 1-kHz modulation,

and 8-kHz frequency deviation.

CONTROL AND SWITCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSTION/SEIIING
AN/USM-207 FREQUENCY TUNING-MC 100
POWER TRACK
DiSPLAY , MIN (fully counterclockwise)
iNPUT 0.3 V MAX (both switches to left)
GATE TiME 103 ((black knob)
Sensitively PLUG IN
FUNCTION FREQ
DIRECT/HETERODYNE DIRECT
AN/URM-103 OPERATE/OFF/STAND BY OPERATE
BAND SWITCH
RF TUNING 30.00
DEVIATION RANGE KHZ 10
FUNCTION 1000 Hz
DEVIATION Adjust for 8-kHz meter indication
RF SET TO LINE To red line
RF OUTPUT LO, 0-10 KUV
LO RF UV 20uVv
RT BAND %
MC-TUNE-KC 30.
SQUELCH OLD OFF
LGHT ON
VOLUME Fully counterclockwise
POWER LOW
SPEAKER (RT-524/VRC) ON

TEST PROCEDURE

1. Adjust AN/JURM-103 RF TUNING control for 30.00-MHz display on AN/USM-207.

NOTE

To produce a display on the AN/JUSM-207, the AN/URM-103 rf level must be increased
by turning the LO RF UV control clockwise. When the display appears, readjust the
AN/URM-103 RF TUNING control until the AN/USM-207 indicates 30.00 MHz, and reset
the LO RF UV control to 20uv.

5-4
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5-2.  VOLUME CONTROL TEST. (CONT)

2. Disconnect T-connector from AN/USM-207.
3. Turn RT VOLUME control fully clockwise, then fully counterclockwise.

STANDARD. Tone from Speaker should be clear with no scratchiness or sudden changes in volume
at any point in the rotation of the VOLUME control.

4. If volume changes suddenly, if tone Is scratchy, or If no tone at all is heard, see trouble-
shooting chart 5-1.

5-3. RECEIVER SENSITIVITY TEST.

PURPOSE. This test checks the ability of the RT to detect low-level rf signals by measuring its SINAD
at several frequencies. SINAD gives receiver sensitivity In terms of the following ratio:

Signal + noise + distortion /noise + distortion.
SINAD is expressed in decibels. The better a receiver's SINAD, the better signals, even weak ones,
can be heard over unwanted internal noise. The SINAD for the RT should be at least -10 db [from a
zero-db reference) when the rf level Is 0.5 pv.

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G Matching Unit CN-901/U
Distortion Analyzer TS-723(*)/U Resistor, 600-ohm +5%, 2 watt
Frequency Counter AN/USM-207 (RT-246/VRC)
Signal Generator AN/JURM-103 Rf Cables (two) RG-58/U
Adapter (T-Connector) UG-274 B/U Test Cable No. 1

NOTE

The 600-ohm resistor provides an impedance matching load for the audio transformer.
The resistor is used in place of Loudspeaker LS-454/U, which would issue a loud,
distracting tone when the RT-246/RC VOLUME control Is adjusted during the test. If no
600-ohm resistor available, however, the loudspeaker must be connected. (See test
setup diagram (A) , page 5-6.)
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5-3. RECEIVER SENSITIVITY TEST. (CONT)

TEST SETUP. Connect equipment as shown in test setup diagrar@ :

®

RESISTOR
600 OHMS

om

DISTORTION AT o
ANAvasn ANT
TS723(*)/U
s—{3+o0 o——_L)-c SPKR
POWER SUPPLY A-{)}—4—0 o——{"}-0 [y o)
PP-1104(*)/G AF INPUT METER
P401
+ T % O
Q
[ 4
LOUDSPEAKER
.5v bC LS464/U
SIGNAL FREQUENCY
GENERATOR COUNTER
AN/URM-103 AN/USM-207
LO RF ? INPUT
T S—
MATCHING T CONNECTOR
UNIT uG-274/V
TEST CABLE NO. 1 CN-801/U
ELAGP380

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment control, as indicated in the following

table. If using alternate test equipment, adjust for 30 MHz 0.5-uv rf input level, 1-kHz modulation,
and 8-kHz frequency deviation.

CONTROL AND SWIiTCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
AN/USM-207 FREQUENCY TUNING - MC 100
POWER TRACK
DISPLAY MIN (fully counterclockwise)
INPUT 0.3 V MAX (both switches to left)
GATE TiME 10®  (black knob)
Sensitivity PLUG IN
FUNCTION FREQ
DIRECT/HETERODYNE DIRECT

5-6
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53. RECEIVER SENSITIVITY TEST. (CONT)

CONTROL AND SWITCH SETTINGS (CONT)

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
AN/URM-103 OPERATE/OFF/STAND BY OPERATE
BAND SWITCH
RF TUNING 30.00
DEVIATION RANGE KHZ 10
FUNCTION 1000 Hz
DEVIATION Adjust for 8-kHz meter indication
RF SET TO LINE To red line
RF OUTPUT LO, 0-10 KUV
LO RF UV 0.5puv
TS-723(*YU RANGE x10
AF INPUT MIN
AF-RF AF
FREQUENCY 100
FUNCTION METER
R.M.S. VOLTS/DB 30v
RT BAND Q\%
MC-TUNE-KC 30.
SQUELCH OLD OFF
LIGHT ON
VOLUME Fully counterclockwise
POWER LOW
SPEAKER (RT-524/VRC) OFF

TEST PROCEDURE

Sensitivity Test at 30.00 MHz

1.

2.

oo w

Connect TS-723(*)/U METER lead C ta_Test Cable No. 1 terminal F; connect lead D to

terminal A. (See test setup diagram

Adjust AN/JURM-103 RF TUNING control for 30.00-MHz display on AN/USM-207.

To produce a display on the AN/USM-207, the AN/URM-103 rf level must be Increased
by turning the LO RF UV control clockwise. When the display appears, readjust the
AN/URM-103 RF TUNING control until the AN/JUSM-207 indicates 30.00 MHz, and reset

the LO RF UV control to 0.5 pv.

Disconnect T-connector from AN/USM-207.

Adjust RT VOLUME control for 17-volt indication on TS-723(*)/U meter.
If 17-volt indication cannot be obtained, see troubleshooting chart 5-10.
Disconnect TS-723(*)/U METER leads from Test Cable No. 1 terminals.

5-7
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5-3 RECEIVER SENSITIVITY TEST.(CONT)

7.

8.
9.
10.
1.

Connect TS-723(*)/U AF INPUT lead B to Test Cable No. 1 terminal F; connect lead A

to terminal A. (See test setup diagram J

Turn TS-723(*U FUNCTION switch to SET LEVEL.

Adjust TS-723(*)/U AF INPUT control for zero-db indication on meter.

Change TS-723(*)/U FUNCTION switch to DISTORTION.

Adjust TS-723(*)/U FREQUENCY and BALANCE controls for minimum meter indication.

STANDARD. The new TS-723(*)/U meter Indication (step 11) should be at least ~10 db from the
previous zero-db indication (step 8).

12. if TS-723(*)/U meter Indication Is not at least -10 db from previous indication, see
troubleshooting chart 5-2.
Sensltlvity Test at 53.00 MHz
13. Change RT MC-TUNE-KC switch to 53.00 MHz and BAND to (B) .
14. Turn AN/URM-103 BAND SWITCH to and RF TUNING control for 53.00-MHz meter
indication.
15. Reconnect TS-723(*)/U METER lead C to Test Cable No. 1 terminal F; reconnect lead D to
terminal A.
16. Adjust AN/URM-103 RF TUNING control for 53.00-MHz display on AN/USM-207. To produce
display, see note under step 2 and readjust RF TUNING control until ANJUSM-207 indicates
53.00 MHz.
17. Repeat steps 3 through 12.
Sensitivity Test at 41.00 MHz
18. Change RT MC-TUNE-KC switch to 41.00 MHz and BAND to .
19. Turn AN/URM-103 BAND SWITCH to and RF TUNING control for 41.00-MHz meter
indicatlon.
20. Reconnect TS-723(*)U METER lead C to Test Cable No. 1 terminal F; reconnect lead D
to terminal A.
21. Ad]ust AN/JURM-103 RF TUNING control for 41.00-MHz display on AN/USM-207. To produce
display, see note under step 2 and readjust RF TUNING control until AN/JUSM-207 indicates
41.00 MHz.
22. Repeat steps 3 through 12.
Sensltlvity Test at 64.00 MHz
23. Change RT MC-TUNE-KC switch to 64.00 MHz and BAND to .
24. Turn AN/URM-103 BAND SWITCH to and RF TUNING control for 64.00-MHz meter
Indication.
25. Reconnect TS-723(*)/U METER lead C to Test Cable No. 1 terminal F; reconnect lead D
to terminal A.
26. Adjust AN/URM-103 RF TUNING control for 64.00-MHz display on AN/USM-207. To produce
display, see note under step 2 and readjust RF TUNING control until AN/USM-207 indicates
64.00 MHz.
27. Repeat steps 3 through 12.
Sensitivity Test at 52.00 MHz
28. Change RT MC-TUNE-KC switch to 52.00 MHz and BAND to (A) .

5-8
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5-3.  RECEIVER SENSITIVITY TEST. (CONT)

29. Turn AN/URM-103 BAND SWITCH to @ and RF TUNING control for 52.00-MHz meter
4 indication.
30. Reconnect TS-723(*)/lU METER lead C to Test Cable No. 1 terminal F; reconnect lead D
to terminal A.
31. Adjust ANJURM-103 RF TUNING control for 52.00-MHz display on AN/USM-207. To produce
display, see note under step 2, and readjust RF TUNING control until AN/USM-207 indicates
52.00 MHz.

32. Repeat steps 3 through 12.
Sensitivity Test at 75.00 MHz

33. Change RT MC-TUNE-KC switch to 75.00 MHz and BAND to (B)
34. Turn AN/JURM-103 BAND SWITCH to 6 and RF TUNING control for 75.00-MHz meter
indication.
35. Reconnect TS-723(*)/U METER lead C to Test Cable No. 1 terminal F; reconnect lead D
to terminal A.
36. Adjust AN/JURM-103 RF TUNING control for 75.00-MHz display on AN/USM-207. To produce
display, see note under step 2 and readjust RF TUNING control until AN/USM-207 indicates
75.00 MHz. [ |
37. Repeat steps 3 through 12.

5-4. NEW SQUELCH TEST.

PURPOSE. This test checks the sensitivity of the RT squelch modules (A5200, A5300) to the NEW
SQUELCH signal (150 Hz) at several carrier frequencies. The 150-Hz signal is injected into the RT
ANTENNA port, energizing Squelch Module Relay K5002, which unsquelches the receiver. Proper
.operation of the squelch modules is verified by CALL lamp response to carrier signal strength at or
below a 0.5-uv rf level.

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G Matching Unit CN-901/U

Frequency Counter AN/USM-207 Loudspeaker LS-454/U (RT-246/VRC)
Signal Generator AN/JURM-103 Rf Cables (two) RG-58/U

Adapter (T-Connector) UG-274 B/U Test Cable No. 1

Change 2 5-9
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5-4. NEW SQUELCH TEST. (CONT)

TEST SETUP. Connect equipment as shown in test setup diagram @

-
@ SIGNAL
POWER SUPPLY GENERATOR
AN/URM-103
PP-1104(")/G S e
LORF FREQUENCY
i T Q COUNTER
AN/USM-207
MATCHING
* UNIT INPUT
° S5V DC CN-201/U RG-58/U
T CONNECTOR
UG-274/U
J
o—
RT ANT
A TEST CABLE NO. 1 P401| __ SPKR
Y p—
LOUDSPEAKER
LS454/U
EL4GP3ITS

Turn on test equipment. Allow at least 15 to 30 minutes for warmup.

INITIAL EQUIPMENT CONTROL SETTINGS. Set equipment controls as indicated in the following
table. If using alternate test equipment, adjust for 30.00 MHz, minimum rf input level, 150-Hz tone
rate, and 3-kHz frequency deviation.

CONTROL AND SWITCH SETTINGS

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
AN/USM-207 FREQUENCY TUNING-MC | 100
POWER TRACK
DISPLAY MIN (fully counterclockwise)
INPUT 0.3 V MAX (both switches to left)
GATE TIME 103 (black knob)
SENSITIVITY PLUG IN
FUNCTION FREQ
DIRECT/HETERODYNE DIRECT
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5-4 NEW SQUELCH TEST. (CONT)
CONTROL AND SWITCH SETTINGS (CONT)

EQUIPMENT CONTROL OR SWITCH POSITION/SETTING
RT BAND (%
MC-TUNE-KC 30.
SQUELCH NEW ON
VOLUME Fully counterclockwise
POWER LOW
LIGHT ON
SPEAKER (RT-524/VRC) OFF
AN/URM-103 OPERATE/OFF/STAND BY OPERATE
BAND SWITCH
RF TUNING 30.00
DEVIATION RANGE KHZ 10
FUNCTION 150 Hz
DEVIATION Adjust for 3-kHz meter indication
RF SET TO LINE To red line
RF OUTPUT LO, 0-10 KUV
LO RF UV Minimum setting

TEST PROCEDURE

NEW SQUELCH Test at 30.00 MHz

1. Adjust AN/JURM-103 RF TUNING control for 30.00-MHz display on AN/USM-207.

To produce a display on the AN/JUSM-207, the AN/URM-103 rf level must be Increased
by turning the LO RF UV control clockwise. When the display appears, readjust the
AN/URM-103 RF TUNING control until the AN/USM-207 indicates 30.00 MHz, and reset
the LO RF UV control to minimum setting.

2. Disconnect T-connector from AN/USM-207.
3. If necessary, readjust AN/JURM-103 DEVIATION control for 3-kHz meter indication.
4. Turn AN/JURM-103 LO RF UV control slowly clockwise until RT CALL lamp lights.

STANDARD. RT CALL lamp should light while the AN/JURM.103 LO RF UV control setting Is at or

below 0.5uv.

5. 1f LO RF UV control setting Is more than 0.5uv when RT CALL lamp lights or if CALL

lamp will not light, see troubleshooting chart 5-3.
6. Remove cable from RT ANTENNA port.

STANDARD. RT CALL lamp should go out. Remember, without the 150-Hz tone, Relay K5002 will not

be energized to supply the 16 volts necessary to turn on the audio amplifiers; therefore, the receiver is
squelched.

5-11
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5-4. NEW SQUELCH TEST. (CONT)

7.
8.

If CALL lamp does not go out, see troubleshooting chart 5-3.
Reconnect cable to RT ANTENNA port.

STANDARD. RT CALL lamp shouid light.

9.

If RT CALL lamp does not light, see troubleshooting chart 5-3.

NEW SQUELCH Test at 41.00 MHz

10.
1.

12,

13.

Change RT MC-TUNE-KC switch to 41.00 MHz and BAND to .

Turn AN/URM-103 BAND SWITCH to and RF TUNING control for 41.00-MHz meter
indication.

Adjust AN/JURM-103 RF TUNING control for 41.00-MHz display on AN/USM-207. To produce

display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates
41.00 MHz.

Repeat steps 2 through 9.

NEW SQUELCH Test at 52.00 MHz

14.
15.
16.

17.

Change RT MC-TUNE-KC switch to 52.00 MHz.

Turn AN/URM-103 RF TUNING control for 52.00-MHz meter indication.

Adjust AN/JURM-103 RF TUNING control for 52.00-MHz display on AN/JUSM-207. To produce
display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates
52.00 MHz.

Repeat steps 2 through 9.

NEW SQUELCH TEST at 53.00 MHz

18.
19.

20.

21.

Change RT MC-TUNE-KC switch to 53.00 MHz and BAND to .
Turn AN/JURM-103 RF TUNING control for 53.00-MHz meter indication.
Adjust AN/JURM-103 RF TUNING control for 53.00-MHz display on AN/USM-207. To produce

display, see note under step 1 and readjust RF TUNING control until AN/JUSM-207 indicates
53.00 MHz.

Repeat steps 2 through 9.

NEW SQUELCH Test at 65.00 MHz

22,
23.

24,

25.

Change RT MC-TUNE-KC switch to 65.00 MHz.

Turn AN/JURM-103 BAND SWITCH to C-) and RF TUNING control for 85.00-MHz meter
indication.

Adjust ANJURM-103 RF TUNING control for 85.00-MHz display on AN/USM-207. To produce
display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates
65.00 MHz.

Repeat steps 2 through 9.

NEW SQUELCH Test at 75.00 MHz

26.
27.
28.

5-12

Change RT MC-TUNE-KC switch to 75.00 MHz.
Turn ANJURM-103 RF TUNING control for 75.00-MHz meter Indication.
Adjust AN/URM-103 RF TUNING control for 75.00-MHz display on AN/USM-207. To produce

display, see note under step 1 and readjust RF TUNING control until AN/USM-207 indicates
75.00 MHz.



5-4 NEW SQUELCH TEST. (CONT)

29. Repeat steps 2 through 9.

5-6 OLD SQUELCH TEST.

TM 11-5820-401-34-2-2/0967-LP-432-3030

PURPOSE. This test checks the sensitivity of the RT squelch modules (A5200, A5300) to OLD

SQUELCH noise components (7300 Hz) at several carrier frequencies. Proper operation of the
squelch modules is verified by CALL lamp response to signal strength at or below a 0.7-uv rf carrier

level.

TEST EQUIPMENT AND MATERIALS

Power Supply PP-1104(*)/G
Frequency Counter AN/USM-207

Signal Generator AN/URM-103
Adapter (T-Connector) UG-274 B/U

Matching 