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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

fami l ia r  w i th  the  opera t ion  and  hazards  o f  the  equ ipment  and  who i s  competen t  i n

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 part icular care to ground every capaci tor  l ikely to hold a

dangerous potential. When working inside the equipment, after the power has been turned off,

always ground every part before touching it.

Be careful not to contact high-voltage connections or 115 volt ac input connections 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 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 Artifical Respiration, refer to FM 21-11.
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HEADQUARTERS
DEPARTMENT OF THE ARMY
Washington , DC, 1 August  1987

ORGANIZATIONAL AND DIRECT SUPPORT
MAINTENANCE MANUAL

RADIO SET AN/PRC-70
(NSN 5820-01-062-8246)

TM 11-5820-553-23/EE150-SN-MMO-010/E110 PRC70, 23 J anuary 1983, is changed as follows:

1. Remove old pages and inser t  new pages as indica ted below. New or  changed mater ia l is indica ted by a  ver t ica l ba r
in  the margin  of the page. Added or  revised illust ra t ions a re indica ted by a  ver t ica l ba r  adjacen t  to the iden t ifica t ion
number .

R em ove pages Insert pages

i and ii . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..i and ii
1-1 through 1-3/(1-4 blank) . . . . . . . . . . . . . . . . . . . . ..1-1 th rough  1-3/(1-4 blank)
2-1 and 2-2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..2-1 and 2-2
3-25 and 3-26 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..3-25 and 3-26
4-13 through 4-20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..4-13 through 4-20
4-113 through 4-116 . . . . . . . . . . . . . . . . . . . . . . . . . . ..4-113 through 4-116
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A-1/(A-2 blank) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..A-1/(A-2 blank)
B-3 through B-12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..B-3 through B-12
Figure FO-4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..F igure FO-4
Figure FO-5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..F igure FO-5
Figure FO-10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..F igure FO-10
Figure FO-11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..F igure FO-11
Figure FO-12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..F igure FO-12

2. F igure FO-2, MODULATOR/SQUELCH block, Unit  1A1A21, lower  r igh t : Change ’’P4” to read ’’P3.”

3. F ile th is change sheet  in  the front  of the publica t ion  for  reference purposes.

Distribu tion  au th orize d to  th e  De partm e n t of De fe n se  an d DOD con tractors  on ly
for offic ia l u se  or for adm in is tration  or ope ration al pu rpose s . Th is  de te rm in ation
w as  m ade  on  26 March  1987. Oth e r re qu e sts  for th is  docu m e n t w ill be  re fe rre d
to  Com m an de r, US Arm y Com m u n ication s-Ele ctron ics  Com m an d an d Fort
Man m ou th , ATTN: AMSEL-ME-P , Fort Mon m ou th , NJ  07703-5000.

DESTRUCTION NOTICE—Dest roy by any method tha t  will
prevent  disclosure of contents or  reconst ruct ion  of the
document .
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SAFETY STEPS
IS THE VICTIM

TO FOLLOW IF
OF ELECTRICAL

SOMEONE
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 ARTIFICIAL
RESUSCITATION

a
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FIXED OPERATION WITH LONG RANGE ANTENNAS
W A R N I N G

TELESCOPING TYPICAL TOWER EXTENDED RANGE DOUBLET ANTENNA-

ANTENNAANTENNA MAST

NEVER ERECT THESE LONG RANGE ANTENNAS DIRECTLY UNDER POWERLINES.
lF YOU MUST ERECT THESE LONG RANGE ANTENNAS NEAR POWERLINES, POWERLINE POLES OR
TOWERS, OR BUILDINGS WITH OVERHEAD POWERLINE CONNECTIONS, NEVER PUT THE ANTENNA
CLOSER THAN TWO TIMES THE ANTENNA HEIGHT FROM THE BASE OF THE POWERLINE, POLE,
TOWER OR BUILDINGS.

NEVER ATTEMPT TO ERECT ANY L0NG RANGE ANTENNA WITHOUT A FULL TEAM.
BEFORE ERECTING ANY LONG RANGE ANTENNA, INSPECT ALL THE PARTS MAKING UP THE
ANTENNA KIT, DO NOT ERECT THE ANTENNA IF ANY PARTS ARE MISSING OR DAMAGED.

DO AS MUCH OF THE ASSEMBLY WORK AS POSSIBLE ON THE GROUND.

WHEN ERECTING THE ANTENNA, ALLOW ONLY TEAM PERSONNEL IN THE ERECTION AREA.

MAKE SURE THAT THE AREA FOR THE ANCHORS IS FIRM. IF THE GROUND IS MARSHY OR SANDY,
GET SPECIFIC INSTRUCTIONS FROM YOUR CREW CHIEF OR SUPERVISOR ON HOW TO REINFORCE
THE ANCHORS.

WHEN SELECTING LOCATIONS FOR ANCHORS, AVOID TRAVELED AREAS AND ROADS. IF YOU CANNOT
AVOID THESE AREAS, GET SPECIFIC INSTRUCTIONS FROM YOUR SUPERVISOR AS TO WHAT CLEAR-
ANCE YOUR GUY WIRES AND ROPES MUST HAVE OVER THE TRAVELED AREAS AND ROAD.

CLEARLY MARK ALL GUY WIRES AND ROPES WITH THE WARNING FLAGS OR SIGNS SUPPLIED BY YOUR
UNIT. IN AN EMERGENCY, USE STRIPS OF WHITE CLOTH AS WARNING STREAMERS.

IF YOU SUSPECT THAT POWERLINES HAVE MADE ACCIDENTAL CONTACT WITH YOUR ANTENNA, STOP
OPERATING, ROPE OFF THE ANTENNA AREA, AND NOTIFY YOUR SUPERIORS.

IF THE WEATHER IN YOUR AREA CAN CAUSE ICE TO FORM ON YOUR LONG RANGE ANTENNA AND ITS
GUY WIRES AND ROPES, ADD EXTRA GUYS TO SUPPORT THE SYSTEM. ROPE OFF THE AREA AND
POST IT WITH WARNING SIGNS LIKE “BEWARE OF FALLING ICE”.

DO NOT TRY TO ERECT ANY ANTENNA DURING AN ELECTRlCAL STORM.

KEEP A SHARP EYE ON YOUR ANCHORS AND GUYS. CHECK THEM DAILY AND lMMEDIATELY
BEFORE AND AFTER BAD WEATHER.

b
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WARNING

Adequate  ven t i la t ion s h o u l d  b e  p r o v i d e d  w h i l e  u s i n g
TRICHLOROTRIFLUOROETHANE. Prolonged breathing of
vapor should be avoided. The solvent should not be used
near heat or open flame; the products of decomposition are
tox ic  and  i r r i ta t ing . Since TRICHLOROTRIFLUOROETHANE
dissolves natural oils, prolonged contract with skin should be
avoided. When necessary, use gloves which the solvent can-
not penetrate. If the solvent is taken internally, consult a
physician immediately.

Change 1 c /(d blank)
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TECHNICAL MANUAL DEPARTMENTS OF THE ARMY
NO. 11-5820-553-23 AND THE NAVY
Technica l Manua l
No. EE150-SN-MMO-010/E110 PRC70 WASH IN GTON , DC, 24 J anuary 1983

ORGANIZATIONAL AND DIRECT SUPPORT MAINTENANCE MANUAL

RADIO SET AN/PRC–70

(NSN 5820-01-062-8246)

REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS

You can  help improve th is manua l. If you  find any mistakes or  if you  know of a  way to improve the
procedures, please let  us know. Mail your  let ter , DA Form 2028 (Recommended Changes to Publica t ions
and Blank Forms) or  DA Form 2028-2 loca ted in  back of th is manual direct  to Commander , US Army
Communica t ions-Elect ronics Command and For t  Monmouth , ATTN: AMSEL-ME-MP, For t  Monmouth ,
New J ersey 07703-5000. For  Navy, mail comments to the Commander , Space and Nava l Warfa re Systems
Command, ATTN: SPAWAR 8122, Washington , DC 20363-5100. In  either  case, a  reply will be furn ished
direct  to you.
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Transmit  Audio Signa l Pa th  Test  Setup. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Transmit  Audio Signa l Pa th  Test  Poin t  Loca t ions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
A17 Extender  Card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
No-Tune Tone Troubleshoot ing Diagram. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
No-Tune Tone Transmit  Test  Setup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
No-Tune Tone Test  Poin t  Loca t ions (Sheet  1 of 3) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
No-Tune Tone Test  Poin t  Loca t ions (Sheet  2 of 3) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
No-Tune Tone Test  Poin t  Loca t ions (Sheet  3 of 3) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Sidetone Troubleshoot ing Diagram (Sheet  2 of 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Sidetone Test  Setup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Sidetone Test  Poin t  Loca t ions... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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NB FM Transmit  Audio Test  Poin t  Loca t ion  (Sheet  1 of 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
NB FM Transmit  Audio Test  Poin t  Loca t ion  (Sheet  2 of 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Transmit  CW/FSK Troubleshoot ing Diagram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Transmit  CW/FSK Test  Poin t  Loca t ions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Transmit  Power  Out  Troubleshoot ing Diagram (Sheet  1 of 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Transmit  Power  Out  Troubleshoot ing Diagram (Sheet  2 of 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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A12 Broadband Gain  Test  Setup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Closed Loop PA Test  Setup (Sheet  1 of  2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Closed Loop PA Test  Setup (Sheet  2 of 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Harmonic F ilt er /Bandswitch  Test  Setup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Open Loop PA Test  Setup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Module Locat ions (Sheet  1 of 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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F ina l Receive Per formance Test  Setup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
F ina l Receive Per formance Test  F low Diagram (Sheet  1 of 2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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CHAPTER 1

INTRODUCTION

Sect ion I .

1 -1 . Scope

This manua l con ta ins organ iza t iona l and direct  suppor t
main tenance inst ruct ions for  Radio Set  AN/PRC-70
(refer red to hereafter  as the radio set ). Topics covered
include equ ipment  funct ion ing, cor rect ive ma in tenance,
t roubeshoot ing, test ing, inspect ion , and modifica t ion .
Main tenance inst ruct ions for  auxilia ry equ ipment  used
with  the radio set  a re conta ined in  separa te technica l
manua ls. Refer  to appendix A for  r eference to auxilia ry
equipment  it ems.

1-2. Consolidated Index of Army Publicat ions
and Blank Forms

Refer  to the la test  issue of DA Pam 310-1 to determine
whether  there a re new edit ions, changes or  addit ional
publica t ions per ta in ing to the equipment .

1-3. Maintenance Forms, Records, and Reports

a. R eports of Main tenance and  Unsatisfactory
Equipm ent. Depar tment  of the Army forms and pro-
cedures used for  equ ipment  ma in tenance will be those
prescr ibed by DA Pam 738-750, a s con ta ined in
Main tenance Management  Upda te. Navy personnel will
r epor t  main tenance per formed u t ilizing the Main t -
enance Data  Collect ion  Subsystem (MDCS) IAW OP-
NAVINST 4790.2, Vol 3 and unsa t isfactory mater ia l/
condit ions (UR submissions) IAW OPNAVINST
4790.2, Vol 2, chapter  17.

b. R eport of Packaging and Handling Deficiencies.
Fill ou t  and forward SF  364 (Repor t  of Discrepancy
(ROD)) as prescr ibed in  AR 735-11-2/DLAR 4140.55/
NAVMATINST 4355.73B/AFR 400-54/MCO 4430.3H.

c. Discrepancy in  S h ipm ent R eport (DIS R EP) (S F
361). Fill ou t  and forward Discrepancy in  Sh ipment
Repor t  (DISREP) (SF 361) as prescr ibed in  AR 55-38/
NAVSUPINST 4610.33C/AFR 75-18/MCO P4610
.19D/DLAR 4500.15.

GENERAL

1-4. Destruct ion of Army Electronics Materie l

Dest ruct ion  of Army elect ron ics mater iel to preven t
enemy use sha ll be in  accordance with  TM 750-244-2.

1-5. Administrat ive Storage

Administ ra t ive storage of equ ipment  issued to and used
by Army act ivit ies will have prevent ive main tenance
performed in  accordance with  the PMCS char ts before
stor ing. When  removing the equ ipment  from ad-
min ist ra t ive storage the PMCS should be per formed to
assure opera t iona l r eadiness.

1-6. Calibrat ion

The radio set  r equ ires no ca libra t ion .

1-7 . Report ing Equipment Improvement
Recommendations (EIR)

a. Arm y. If your  Radio Set  AN/PRC-70 needs im-
provement , let  us know. Send us an  EIR. You, the user
a re the on ly one who can  tell us wha t  you  don’t  like
about  the design . Pu t  it  on  an  SF  368 (Qua lity Deficiency
Repor t ). M a i l  i t  t o C om m a n d e r ,  U S  Ar m y
Communica t ions—-Elect ron ics Command and For t
Mon m ou t h , AT T N : AM S E L -P A-M A-D , F or t
Monmouth , New J ersey 07703-5000. We’ll send you  a
reply.

b. N avy. Navy personnel a re encouraged to submit
EIR’s th rough  their  loca l Beneficia l Suggest ion
Program.

1-8. Warranty Informat ion

Radio Set  AN/PRC-70 is warranted by the cont ractor
for  a  per iod of 12 months. It  st a r t s on  the da te of
government  acceptance indica ted on  the appropr ia te
DA Form 2408-9. Repor t  a ll defect s in  mater ia l of
workmansh ip to your  supervisor  who will t ake
a ppr opr ia t e a ct ion  t h r ou gh  you r  or ga n iza t ion ’s
main tenance shop.

Cha nge  2 1-1
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Sect ion I I . DESCRIPTION AND DATA

1-9. Purpose and Use 1 – 10 . Descript ion
Radio Set  AN/PRC–70 (refer red to herea fter  a s A genera l descr ipt ion  with  illust ra t ions of the
radio set ) is a  medium-to-long range communica- r a d io s e t  is  con t a in ed  in  ch a p t er  1  of TM
t ions set  which  opera tes in  the frequency range 11–5820–553-10.
from 2 to 75.9999 MHz in  100 Hz increments. It  is
opera t iona lly compat ible with  other  exist ing com-
munica t ions systems, and provides a  versa t ile and
reliable means of communica t ions between  mobile
field un it s and/or  fixed base sta t ions. The radio
set  may be opera ted in  a ll kinds of weather  and ter -
ra in . Opera t ing modes include amplitude modula -
t ion  (AM), single sideband (SSB), con t inuous wave
(CW), frequency modula t ion  (FM), and frequency
sh ift  keying (FSK). Provisions have been  made to
permit  the use of a  secur ity device with  the radio
set . Two radio set s may be connected together  for
ret ransmission  purposes.

1-11. Tabulated Data
Tabula ted da ta  for  the radio set  is con ta ined in
chapter  1 of TM 11–5820–553-10.

1 - 12. Cross-Reference
Table 1-1 is a  cross-reference list ing of the major
un it s and subassemblies of the AN/PRC-70 radio
set . Th e lis t  iden t ifies  ea ch  it em  by r efer en ce
design a t ion , pa r t  n o., dr a win g n a m e, com m on
name and officia l name.

Table 1-1. AN / PR C-70 R eference Designation  and N om enclature Cross-R eference Listing

Ref Des Officia l Name/
No. Par t  No. Drawing Name Common Name (Provisioning Name)

1A1

1A1A1

1A1A2

1A1A3

1A1A4

1A1A5

1A1A6

1A1A7

1A1A8

1A1A9

1A1A10

1A1A11

1A1A12

1A1A13

1A1A14

SM-B-745601

SM-D-746495

SM-D-746503

SM-D-746502

SM-D-746507

SM-D-746506

SM-D-746556

SM-D-746484

SM-D-746558

SM-D-746505

SM-D-746568

SM-D-746641

SM-D-746636

SM-D-745622

SM-D-745617

Receiver -Transmit ter
RT-1133/PRC-70

Frequency Selector
Assembly

Circu it  Card Assy.
Power  and TR Relay

Circu it  Card Assy.
IF

Circu it  Card Assy.
+ 10, + 5V Power
Su pply

Circu it  Card Assy.
-5V Power  Supply

Transla tor  Assy.

Circu it  Card Assy.
Upper  Loop Divider

Circu it  Card Assy.
Upper  Loop Phase
Det ect or

Circuit  Card Assay.
Ser ia l Lower  Loop

Printed Circuit
Assy. Oscilla tor
Dist r ibu tor

Circu it  Card Assy.
Oscilla tor  Digita l
Divider

Circu it  Card Assy.
Transmit  Broadband

Circu it  Card Assy.
Up Conver ter

Circu it  Card Assy.
First  IF
Select ivity

RT Unit

Freq. Selector

TR Relay
Modu le

IF  Gain  Module

10V Power
Supply Module

-5V Power
Supply Module

Transla tor  Module

Upper  Loop Divider
Modu le

Phase Detector
Modu le

Lower  Loop
Modu le

Oscilla tor ,
Dist r ibu t or

Digita l Divider
Modu le

Transmit  Broadband
Modu le

Up Conver ter
Modu le

IF  Select ivity
Modu le

Receiver -Transmit ter
RT-1133/PRC-70(1A1)

Frequency Selector  Assembly
(1A1A1)

Circu it  Card Assembly-Power
and TR Relay (1A1A2)

Circu it  Card Assembly-IF
Gain  (1A1A3)

Circu it  Card Assembly-Power
Supply (1A1A4)

Circu it  Card Assembly-Power
Supply (1A1A5)

Elect ron ic Componen t  Assembly
(1A1A6)

Circuit  Card Assembly-Upper
Loop Divider  (1A1A7)

Circuit  Card Assembly-Upper
Loop Phase Detector
(1A1A8)

Circu it  Card Assembly-Ser ia l
Lower  Loop (1A1A9)

Circu it  Card Assembly-Oscilla tor
Dist r ibu tor  (1A1A10)

Circu it  Card Assembly-Oscilla tor
Digita l Divider  (1A1A11)

Circuit  Card Assembly-Transmit
Broadband (1A1A12)

Circuit  Card Assembly-Up
Conver ter  (1A1A13)

Circu it  Card Assembly-IF
Select ivity (1A1A14)
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T able 1-1. AN / PR C-70 R eference Designation  and N om enclature Cross-R eference Listing-Continued

Ref Des Officia l Name/
No. Par t  No. Drawing Name Common Name (Provisioning Name)

1A1A15

1A1A16

1A1A17

1A1A18

1A1A19

1A1A20

1A1A21

1A1A22

1A1A23

1A1A23

1A1A24
1A1A25

1A1A26

1A1A27

1A1A28

1A1A29

1A1A30

1A1A31

1A1A32

1A1A33

1A1FL1

SM-D-745618

SM-D-745616

SM-D-745619

SM-D-746559

SM-D-746476

SM-D-745620

SM-D-746468

SM-D-746501

SM-D-746463

B4029220

SM-C-746598
SM-D-746570

SM-D-746604

SM-D-745628

SM-D-745629

SM-D-745633

SM-D-746607

SM-D-746618

SM-D-746565

SM-D-746490

SM-B-746436
SM-A-746856

SM-A-746853

SM-C-746321

Circu it  Card Assy.
First  IF  AGC
and Gain

Circu it  Card Assy.
Second Mixer

Circu it  Card Assy.
Second IF

Circu it  Card Assy.
Pump VFO

Circu it  Card Assy.
IF  Select ivity

Circu it  Card Assy.
DC Control

Circu it  Card Assy.
Modula tor /Squelch

Squ elch
Circu it  Card Assy.

Detect ion  Module
455 kHz IF

Circu it  Card Assy.
Au dio

Circuit  Card Assy.
Au dio

Coupler  Assy.
Circu it  Card Assy.

ALC

Bandswitch  Assy.

Circu it  Card Assy.
Det ect or

Circu it  Card Assy.
Filter  Harmonic

Circu it  Card Assy.
Pwr . Ampl. and
Dr iver  Assy.

Main  Case Assy.

Circu it  Card Assy.
Rcvr . Exciter
Parent  Bd.

Circu it  Card Assy.
Coupler  In ter -
connect ion  Board

Quad Assembly

Filter , Bandpass
Whip Antenna  Assy.

Doublet  Antenna
Assembly

Cable Assembly

First  IF  Module

Second Mixer
Modu le

Second IF
Modu le

VFO Module

IF  Select ivity
Modu le

DC Control
Modu le

Modula tor /Squelch

Modu le

IF  Detect
Modu le

Audio Module

Audio Module

Coupler  Module
ALC Module

Bandswitch  Assy.

Detector  Module

Harmonic Filter
Modu le

PA Module

Chassis Assy.

Receiver /Exciter
Parent  Board

Coupler  Parent
Boa r d

Quad Assy.

F ilter  Assy.
6 or  9-foot

Whip Antenna
Doublet  Antenna

Maintenance Cable

Circu it  Card Assembly-F ir st
IF  AGC and Gain  (1A1A15)

Circu it  Card Assembly-Second
Mixer  (1A1A16)

Circu it  Card Assembly-Second
IF  (1A1A17)

Circu it  Card Assembly-VFO
Pump (1A1A18)

Circu it  Card Assembly-IF
Select ivity (1A1A19)

Circu it  Card Assembly-DC
Cont rol (1A1A20)

Circu it  Card Assembly-

Modula tor /Squelch
(1A1A21)
Circu it  Card Assembly-IF

Detect ion  (1A1A22)

Circu it  Card Assembly-Audio
(1A1A23)

Circuit  Card Assembly - Audio
(1A1A23)

Coupler  Assembly (1A1A24)
Circu it  Card Assembly-

Automat ic Level Cont rol
(1A1A25)

RF Transmission  Line Switch
(1A1A26)

Circu it  Card Assembly-Detector
(1A1A27)

Circu it  Card Assembly-Harmonic
Filt er  (1A1A28)

Circu it  Card Assembly-Power
Amplifier  and Dr iver
(1A1A29)

Receive-Transmit ter  Case
(1A1A30)

Circu it  Card Assembly-
In terconnect  Board (1A1A31)

Circu it  Card Assembly-Power
Amplifier  Board (1A1A32)

Elect ron ic Componen t  Assembly
(1A1A33)

Filter , Bandpass
Antenna  AS-2974/PRC-70

Antenna  AS-2975/PRC-70

Power  Cable Assembly
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Chapter 2
ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

Section I . TOOLS AND EQUIPMENT

2-1. Test  Equipment, Tools, and Materials c. Materials. S ee  a p p en d ix C for  a va ila b le
Required m a t er ia ls .

d. R epair Parts. See TM 11-5820-553–23P for  aa. T est Equipm ent. Mult imeter  AN/ URM-105.
b. Tools. T ool  K i t ,  E le ct r on ic E q u ip m e n t list  of pa r t s normally stocked for  organ iza t iona l

TK-101 /G . main tenance.

Sect ion I I . REPAINTING AND REFINISHING INSTRUCTIONS

2-2. Touchup Paint ing
When the fin ish  on  any meta l pa r t  of the radio set
has been  badly sca r red or  damaged by cor rosion ,
per form the following procedures.

CAUTION

Do not  pa in t  the following:
•  Top Sur face of the WHIP termina l.
•  GND or  WIRE termina ls.
•  Any of the RT-1133/PRC-70 in -

a. Ligh t ly clea n  t h e su r fa ces
(appx C) down to ba re meta l.

NOTE

with  sandpaper

Refer  t o t h e a pplica ble pa in t in g a n d
r efin ish in g in st r u ct ion s
11-573 and TB 43-0118.

given  in  SB

b. Brush  a  th in  coa t  of zinc chromate pr imer  (ap
px C) on  the ba re meta l su r face (previously pa in ted

dica tors or  connectors. a reas on ly) to protect  it  from fur ther  cor rosion .
Any in ter ior  sur face of RT un it  case Allow to dry 4 hours.
or  covers. c. Brush  a  th in  coa t  of pa in t  (appx C) on  pr imed
An t en n a  AS-2974/P RC-70 fer r u les . meta l sur face.
An t en n a  AS-2975/P RC-70.

Sect ion I I I . PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS)

2 -3 . Genera l
Prevent ive main tenance is the systemat ic ca re, in -
spect ion , and servicing of equ ipment  to main ta in  it
in  serviceable condit ion , preven t  breakdowns, and
assure maximum opera t iona l capability. Organiza-
t iona l preven t ive main tenance checks and services
(PMCS) a re per formed quar ter ly (t able 2-1). If
your  equ ipment  fa ils to opera te, t roubleshoot  with
the proper  equipment . Repor t  any deficiencies using
the proper  forms, see DA Pam 738-750. Always keep
in  mind the CAUTIONS and WARNINGS, before
you  oper a t e, wh ile you  oper a t e, a n d a ft er  you
oper a t e.

a. Quar ter ly PMCS will be scheduled in  accor -
dance with  procedures specified in  DA Pam 738-750.

b. The Item  N o. in  t able 2-1 sha ll be used as a
source of it em numbers for  the T M num ber column

Main tenance Worksheet ) in  recording the resu lt s
of the PMCS.

c. If the equ ipment  fa ils to meet  the cr it er ia  in
t h e P r ocedu r e colu m n  of t a ble 2-1, r epor t  t h e
fa ilu re in  accordance with  the procedures specified
in  DA Pam 738-750.

d. If the equ ipment  must  be kept  in  constan t
opera t ion , check and service on ly those it ems tha t
can  be done withou t  distu rbing opera t ion . Per form
all checks and services when  the equ ipment  can  be
shut  down.

e. Some of the rou t ine checks tha t  a re not  list ed
in  the PMCS table a re: clean ing, dust ing, wash ing,
checking for  frayed cabIes, stowing it ems not  in
use, cover ing unused receptacIes, and checking for
loose nu t s and bolt s. These checks shou ld be done
whenever  needed.

on  DA F or m  2404 (E qu ipm en t  In spect ion  a n d

Change 2 2-1
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Sect ion IV. TROUBLESHOOTING

2-4. Organizat ional Maintenance radio set  is defect ive, per form the t roubleshoot ing
Troubleshoot ing Procedures oper a t ion s  given  in  t h e t r ou blesh oot in g ch a r t

P er for m  t h e or ga n iza t ion a l m a in t en a n ce pr o- (table 2-2). If the cor rect ive measures given  in  the

cedure for  the radio set . If you  determine tha t  the char t  do not  clea r  the t rouble, h igher  ca tegory
main tenance is requ ired.

Sect ion V. MAINTENANCE OF THE RADIO SET

2-5. General a. Cleaning.

Correct ive main tenance of the radio set  a t  the (1) Remove dust  and loose dir t  from the su r -

or ga n iza t ion a l m a in t en a n ce is  lim it ed t o t h e face of equ ipment  with  a  clean , soft  cloth .

following:

NOTE

See DD 314 (Preven t ive Main tenance
Schedule and Record) to see if F requency
Stability Check is due.

Table 2-1. Organizational Preventive Maintenance Checks and S ervices - Quarterly S chedule

Item No.

1

2

3

4
5
6

7

8

9

Item to be
in spect ed

Com plet en ess

Publica t ions

Modifica t ion

Meta l sur faces
Canvas items
An t en n a s

Bat tery assembly

RT unit

Ma in t en a n ce
power  cable
1A9W2

P r ocedu r e
Check for  and have repa ired or  adjusted as necessary

All component  required to make the radio set  opera t iona l a re on  hand (appx
B) or  a re ava ilable.

TM 11-5820-553-10 and TM 11-5820-553-23P  a re on  hand with  la t est
changes; see DA Pam 310-1 for  cur ren t  publica t ion  list ing.

Check DA Pam 310-1 to see if any modifica t ion  work orders (MWO’s) a re
list ed for  the radio set  or  it s component . All URGENT MWO’s must  be
applied immedia tely; a ll NORMAL MWO’s must  be scheduled.

Remove rust , cor rosion , and fungus; spot -pa in t  bare meta l spots.
Check canvas items for  mildew and torn  par t s.

a. Check antennas for  damage, cor rosion , and proper  fit  when insta lled.
b. Clean  sur faces and threads of an tenna  sect ions and elements.
a. Check ba t tery assembly for  leakage, cor rosion  and swelling.
b. Remove ba t t ery assembly and check the rubber  gasket  on  the bot tom

of the radio for  damage.
c. Check to see tha t  serviceable power  supply ba t ter ies a re insta lled.

Opera te the RT unit  in  the following modes and ver ify tha t  sa t isfactory com-
munica t ions a re possible with  a  distan t  sta t ion  in  assigned frequencies.
a. Voice (AM, SSB and FM)
b. CW and FSK.

Inspect  cable assembly for  damage.

2-2 Change 1



Malfunct ion

1. RT un it  inopera t ive or
opera tes weakly in  t ransmit
or  receive modes.

2. RT un it  will not
t ransmit  in  any or  a ll
modes, or  will not  receive
in  any or  a ll modes.

3. Fau lty voice/CW
transmission  or  r ecept ion
in  any configura t ion .

4.

5.

Faulty opera t ion  in
por table configura t ion
on ly.

Faulty opera t ion  in
fixed configura t ions
on ly.

Faulty opera t ion  when-
ever  voice secur ity
applique is connected.

Faulty ret ransmit
mode opera t ion .

WARNING

TN 11-5820-553-23/EE150-SN-MMO-010/E110 PRC70

Table 2-2. Organizational Maintenance Troubleshooting

Probable cause

Bat tery defect ive.

RT-1133/PRC-70 defect ive.

a. Incor rect  fr equency
set t ing.

b. With  SQUELCH cont rol
ON, weak signa l
unable to t r igger
squ elch .

c. Bat tery weak.
d . Handset  H-250A/U

defect ive.
e. Headset  H-251/U

defect ive.
f. Keyer  KY-116/U

defect ive.
g. Cable CX-13101/

PRC-70 defect ive.
h. RT-113/PRC-70

defect ive.
a. AS-2974/P RC-70

defect ive (whip
a n t en n a ).

b. RT-11331PRC-70
defect ive.

a. RG-58 cable a ssembly
par t  of AS-2975/
PRC-70

b. Balun  defect ive.
c. Improper  an tenna

length .
d. RT-1133/PRC-70

defect ive.
Voice secur ity applique

defect ive.

a. MK-456/GRC kit
defect ive.

b. Antenna  defect ive.
c. RT-1133/P RC-70

defect ive.

Adequa te ven t ila t ion  shou ld be provid-
e d  w h e n  u s i n g  T R I C H L O R O T R I -
F L U O R O E T H A N E . P r o l o n g e d
brea th ing of vapor  shou ld be avoided.
The solven t  shou ld not  be used nea r  hea t
or  open  flame; the product s of decom-
posit ion  a re toxic and ir r it a t ing. Since
T R I C H L O R O T R I F L U O R O E T H AN E
dissolves na tu ra l oils, prolonged con tact
wit h  sk in  sh ou ld  be  a voided . Wh en

Correct ive act ion

Replace BB-542/U (para
2-6b and c).

Replace RT-1133/PRC-70.

a. Check set t ing of
FREQUENCY selectors.

b. Set  SQUELCH to OFF,
repea t  test .

c. Replace ba t tery.
d . Replace H-250A/U.

e. Replace H-251/U.

f. Replace KY-116/U.

g. Replace Cable
CX-13101/PRC-70.

h . Replace RT-1133/
PRC-70.

a. Replace AS-2974/
PRC-70.

b. Replace RT-1133/
PRC-70.

a. Replace RG-58
cable a ssembly.

b. Replace Ba lun .
c. Adjust  an tenna

length .
d . Replace RT-1133/

PRC-70.
Replace voice secur ity

a ppliqu e.

a. Replace MK-456/GRC
kit .

b. Replace an tenna .
c. Replace RT-1133/PRC-70.

necessa ry, use gloves, sleeves, and an
a pr on w h i ch  t h e  s o l v e n t  c a n n o t
penet ra te. If the solven t  is t aken  in ter -
na lly, consu lt  a  physician  immedia tely.

(2) Remove grease, fungus, and ground-in  dir t
wit h  a  clot h  d a m p en ed  (n ot  wet ) wit h  TRI -
CHLOROTRIFLUOROETHANE (appx C).

(3) Clea n  con t r ol kn obs, swit ch es , a n d in -
dica tors with  a  cloth  dampened with  mild soap and
water .
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b. Inspection .
(1) In spect  in t er con n ect in g ca bles , a n t en n a

guy ropes and ha lyards, ground wires, and cords
for  fraying, cu ts, kinks and broken  insu la t ion .

(2) Inspect  canvas it ems for  mildew, torn , and
cor roded, broken , or  loose buckles and snaps.

(3) Inspect  an tennas for  damage, loose fit , and
cor rosion .

(4) Inspect  RT un it  and ba t tery assembly for
damage, loose fit t ing la tches, knobs, and switches,
and cor rosion .

c. Battery Charging. The ba t tery used with  the
r a d i o  s e t  i s  r e c h a r g e a b l e .  R e f e r  t o  T M
11-6140-203-14-3 for  charging procedures.

2–6. Radio Set  Removal and Replacement
a. Gen eal. Th e p r ocedu r e  for  r em ova l a n d

replacement  will depend upon  the configura t ion  in
which  the radio set  is employed.

(1) R em oval. Refer  to TM 11-5820-553-10 for
configura t ion  disassembly procedures. Disassem-
ble on ly to the exten t  necessa ry to remove the
defect ive component .

(2) R eplacem ent. Refer  to TM 11-5820-553-10
for  configura t ion  replacement  procedures.

Figure 2-1. R T  unit battery connection .

b. Battery R em oval.
(1) P osit ion  t h e RT-1133/P RC-70 (RT u n it )

with  ba t tery assembly a t t ached on  a  fla t  su r face.
Ensure PWR switch  on  RT unit  is in  the OFF posi-
t ion .

(2) Unfasten  ba t tery side la tches.
(3) Lift  RT un it  away from ba t tery (fig. 2-2).

c. Battery Installation .
(1) P lace a  fu lly charged ba t tery on  a  fla t  su r -

face with  la tches pu lled ou t  and down.
(2) Ensure PWR switch  on  RT unit  is in  the

OFF posit ion . P lace the RT un it  over  the ba t tery
and ca refu lly mate the ba t tery connector  with  the
RT unit  connector .

(3) Press the two un it s together  and lock the
side la tches.

d. R em oval of WHIP and  AN T  Connector Cover
A s s em b l i es .  Rem ove s e lf lock in g s cr ew, t wo
bush ings, and two connector  assemblies from fron t
of RT case (fig. FO-8, view C.).

e. R eplacem ent of WHIP and AN T  Connector Cover
A ssem blies . As s em ble  loop  of cover  a s s em bly
lanyard between  two bush ings and assemble to RT
case with  screw (fig. FO-8, view C).

f. R em oval of R XMT / AUDIO and  XMODE Con-
n ector Covers Assem blies. Rem ove self lock in g
scr ew, t wo bu sh in gs, a n d t wo con n ect or  cover
assemblies from fron t  of RF case (fig. FO-8, view
C).

g. R eplacem ent of R XMT / AUDIO and  XMODE
Connector Cover Assem blies. Assemble loop of cover
a s sem bly la n ya r d  bet ween  t wo bu sh in gs  a n d
assemble to RT case with  screw (fig. FO-8, view
C).

h. R em ove and R eplace Binding Post R ubber Cover.

2–7. Repair
Repa ir  of the radio set  is limited to replacement  of
en t ire components.

2-8. Test ing After Repair
a. General. Th e oper a t ion a l ch eck s  p r ovide

ver ifica t ion  of proper  funct ion ing of the RT un it
a ft er  r epa ir . They a lso provide the means for  exer -
c i s i n g a l l  m o d e s  o f  o p e r a t i o n d u r i n g
t roubleshoot ing to iden t ify the fa iled equ ipment .
Per form a ll the opera t iona l checks, following the
procedura l st eps in  the order  given , and set  a ll con-
t rols accura tely.

NOTE

T h e  fol l ow i n g  op e r a t i on a l  ch e ck s
assume a ll r equ ired ancilla ry equ ipment
is ava ilable for  a ll opera t ing modes.
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b. Operational Checks.
(1) Assemble RT un it  and ba t tery assembly.
(2) Insta ll r adio set  in  por table configura t ion .

WARNING

Wh en  oper a t in g in  H I P WR wit h  t h e
whip an tenna , do not  touch  the an tenna
when in  t ransmit  mode; an  RF burn  can
resu lt .

(3) Oper a t e t h e RT u n it  in  a ll m odes, a n d
ver ify the opera t ing character ist ics of each  a t  dif-
f e r e n t  o p e r a t i n g  f r e q u e n c i e s .  ( S e e  T M
11-5820-553-10 for  opera t ing inst ruct ions.)

(a) Voice (AM, SSB or  FM)

TN 11-5820-553-23/EE150-SN-MMO-010/E110 PRC70

1. To t ransmit  in  any voice mode, key the
pu sh -t o-t a lk  swit ch  on  t h e H a n dset  H -250A/U,
and speak in to the microphone.

2. To receive in  any voice mode, release
the PTT switch  and listen .

(b) CW and FSK.
1. To t ransmit , key the RT unit  with  the

Keyer  KY-116/U.
2. To receive, r elease the key and list en

with  the Headset  H-251/U.
(4) Insta ll r adio set  in  each  fixed configura -

t ion .
(5) Repea t  pa ragraph  2-8b(3) for  each  fixed

configura t ion .
(6) Set  RT unit  POWER switch  to OFF.
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CHAPTER 3

FUNCTIONING OF EQUIPMENT

Sect ion I . RECEIVER-TRANSMITTER FUNCTIONAL ANALYSIS

3 -1 . Ge ne ra l
Th is  sect ion  con t a in s  t h e fu n ct ion a l t h eor y for
R e c e i v e r - T r a n s m i t t e r  R T - 1 1 3 3 / P R C - 7 0
(herea fter  refer red to as the RT un it ). Funct iona l
theory for  the RT un it  subassemblies is given  in
sect ion  II of th is chapter . The in format ion  in  th is
chapter  is provided to a id in  t roubleshoot ing the
RT unit .

3-2. Simplified Block Diagram Analysis
(fig. FO-1)

a. R eceive Path . The received RF signa l (2 to 76
MH z) en t er s  t h e RT u n it  t h r ou gh  t h e WH IP ,
WIRE, or  ANT connector . The RF signa l passes
th rough  the coupler  module 1A1A24 to the detec-
t or  m od u le  1 A1 A2 7 .  (T h e  d e t e ct or  m od u le
develops the pr imary con t rol signa l for  the coupler
module.) From the detector  module, the signa l is
switched by the receive/t ransmit  relays K1 and
K2 and applied to the 2 to 76 MHz bandpass filt er
1A1FL1. After  the bandpass filt er , the signa l is ap-
plied to the upconver ter  module 1A1A13 where it
is conver ted to the fir st  in termedia te frequency of
111.455 MHz. The loca l oscilla tor  requ ired for  th is
conversion  (and for  subsequen t  frequency conver -
s ion ) is  p r ovid ed  by t h e  p u m p  VF O m od u le
1A1A18. The fir st  IF  select ivity module 1A1A14
and the fir st  IF  AGC and ga in  module 1A1A15
follow the upconver ter  to provide ga in  and selec-
t ivity to the fir st  IF  signa l. The signa l is conver ted
to the second IF  of 11.455 MHz in  the second mixer
module 1A1A16. The second IF  module 1A1A17
follows the mixer  to provide addit iona l ga in . The
signa l is then  conver ted to the th ird IF  (455 kHz) in
the mixer  of the IF  select ivity module 1A1A19. (A
group of switched filt er s follow the th ird mixer .
Select ivity provided by these filt er s depends on
the mode selected.) The 455 kHz signa l is rou ted
through  the 455 kHz IF  ga in  module 1A1A3 to the
455 kHz IF  detector  module 1A1A22. Audio con-
ten t  of th is 455 kHz signa l is detected in  the 455
kHz IF  detector  module before being applied to the
audio module 1A1A23. The signa l is amplified in
the audio ou tpu t  st age, which  provides the audio
for  the AUDIO, X-MODE, and RXMT connectors
of the RT un it .

b. T ransm it Mode. Voice, burst  CW, burst  FSK,
or  cipher  audio signa ls a re inpu ts to the RT un it
th rough  the AUDIO, RXMT, and X-MODE con-
nectors. In  the standard CW and FSK modes, key-
ing signa ls a re applied to the AUDIO connector . In
the SSB, CW, FSK, and AM t ransmit  modes, a  455
kH z sign a l fr om  t h e m odu la t or /squ elch  m odu le
1A1A21 is sen t  to the IF  select ivity module
1A1A19 to be mixed with  an  11 MHz signa l to
genera te the sum frequency of 11.455 MHz. In  the
FM t ransmit  mode, an  11 MHz FM modula ted
signa l and a  455 kHz signa l from the oscilla tor
dist r ibu tor  module 1A1A10 a re applied to the IF
select ivity module to genera te the sum frequency
of 11.455 MHz. From th is poin t , the SSB, AM, CW,
FSK, and FM signa ls a ll follow the same pa th
th rough  the second IF  module 1A1A17 to the se-
cond mixer  module 1A1A16 where the signa l is
conver ted to 111.455 MHz. This 111.455 MHz is
rou ted th rough  the fir st  IF  AGC and ga in  module
1A1A15 a n d  t h e  fir s t  IF  s e lect ivit y m odu le
1A1A14 to the upconver ter  module 1A1A13. The
upconver ter  conver t s the signa l to the opera t ing
fr equ en cy (2-76 MH z) a n d  ou t p u t s  i t  t o t h e
t ransmit  broadband module 1A1A12 th rough  the
ba n dpa s s  fil t e r  1A1F L1 a n d  r eceive/t r a n sm it
r ela ys  K1 a n d K2. In  t h e t r a n sm it  br oa dba n d
module, the signa l is amplified to a  level of 80
m illiwa t t s . Th is  level is  m a in t a in ed  by t h e
au tomat ic ga in  con t rol (AGC) loop. This signa l is
then  amplified in  the power  amplifier  and dr iver
module 1A1A29 to a  level of approximately 3.0
wat t s (LO PWR) or  to a  level of approximately 40
wat t s (HI PWR) before being applied to the ha r -
monic filt er . From the harmonic filt er , the signa l is
r ou t ed  t h r ou gh  t h e  d e t ect or  m od u le  1A1A27,
coupler  module 1A1A24, and the wire, whip, or
doublet  an tenna .

3-3. Detailed Block Diagram Analysis
Figure FO–2 is an  overa ll deta iled block diagram
a n a lysis  of t h e RT u n it . F or  in dividu a l block
dia gr a m  a n a lysis , r efer  t o sect ion  II I  of t h is
chapter .
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Sect ion I I . SUBASSEMBLY FUNCTIONAL ANALYSIS

3-4. Frequency Selector 1A1A1
(fig. FO-3)

Th e m a in  pu r pose  of t h e  fr equ en cy s e lect or
module is to provide the necessa ry da ta  to the
other  modules with in  the RT un it . Th is da ta  con-
ta ins in format ion  per ta in ing to the power  mode,
t ype of m odu la t ion , squ elch  m ode, t r a n sm it t er
keying, opera t ing frequency, and an tenna  coupler
bands as selected by the opera tor  th rough  the fron t
panel switches, Da ta  signa ls for  the power  mode,
modula t ion , squelch , and most  keying funct ions
a re direct ly con t rolled by the fron t  panel switches.
The fron t  panel u t ilizes a  microcomputer  for  con-
t rol of the frequency rela ted funct ions. The com-
puter  t ransmit s the da ta  in  ser ia l da ta  format . The
computer  a lso computes the frequency band in -
format ion  used by the an tenna  coupler  and con-
t rols the bandswitch  motor . In  addit ion , the com-
pu t er  in h ibit s  t r a n sm it t er  keyin g in  F M m ode
wh en  op er a t in g fr equ en cy below 30 MH z is
selected.

3-5. Pow er and TR Relay 1A1A2
(fig. 3-1)

The power  and TR relay 1A1A2 provides con t rol
voltages to va r ious modules with in  the RT un it .

a. Relay K1  provides ground (in  receive) or  -5V
(in  t ransmit ) to the coupler  1A1A24.

b. Relay K2 provides ground (in  receive) or  +
10V and +24V switched (in  t ransmit ) to RT un it .

c. Relay 1A1K1 provides -5V and +5V for  the
RT switch ing lines (RT-55 and TR-55).
 d . Micr oswit ch  S1 pr ovides  a n  AGC DISABLE
signa l in  the opera te mode, and +10V in  the t est
mode for  servicing of the RT un it .

e. Fuse F1 provides 15 ampere protect ion  for
24V line (in  t ransmit ) of RT un it .

f. F u se F 2 pr ovides  4 a m per e pr ot ect ion  (in
receive) to RT un it .

g. Diode CR3 provides reverse pola r ity protec-
t ion  a t  ba t tery t ermina ls of RT unit .

h. Zener  diode CR4 provides h igh  volt age pro-
tect ion  a t  ba t tery input  t ermina ls of RT un it .

3-6. 455 kHz IF Gain 1A1A3 (fig. 3-2)
The 455 kHz IF  ga in  module provides a  con t rolled
amount  of ga in  for  the receive 455 kHz IF  inpu t
signa l. The 455 kHz IF  signa l from the IF  select ivi-
t y m odu le 1A1A19 is  a m plified, filt er ed, a n d
amplified aga in  before being sen t  to the 455 kHz
IF  detector  module 1A1A22.

a. Input Am plifiers. The fir st  st age of amplifica -
t ion  amplifies the IF  signa l 30 dB. The next  st age
amplifies the IF  approximately 19 dB. the fina l

stage buffer s the IF  signa l before it  en ter s the
ceramic filt er .

b. Ceram ic Filter. The filt er  a llows the 455 kHz
IF  signa l to pass with  approximately 8 dB inser -
t ion  loss and a t t enua tes a ll other  frequencies.

c. Ou tpu t  Am plifiers. After  the filt er , the IF
en ters another  th ree stage amplifier . The fir st
st age provides 12 dB of ga in  and the second pro-
vides an  addit iona l 24 dB of ga in . The fina l st age
buffer s the IF  signa l before being sen t  to the 455
kHz IF  detector  module.

d. Gain  Control Circu its. An AGC con t rol volt age
which  is rou ted th rough  the power  and TR relay
module is processed by the ga in  con t rol circu it ,
Th e ga in  cir cu it s  con t r ol t h e bia s  on  t h e fir s t
amplifier  st age in  the inpu t  and ou tpu t  amplifier s.
The en t ire IF  amplifier  sect ion  is capable of pro-
viding 80 dB ga in ; however , the ga in  will be less
due to the act ion  of the ga in  con t rol circu it s.

3-7. Pow er Supply +10V/+5V Regulator
1A1A4 (fig. 3-3)
This module provides +10V and +5V for  ana log
and digita l funct ions with in  the RT unit .

a. +5V Analog/ Digital. The +24V from the -5V
r egu la t or  1A1A5 is  filt er ed; t h en  r egu la t ed by
m i cr oci r cu i t  U 2 ,  a s in gle-en ded  swit ch in g
regula tor . The regu la ted +5V is t r iggered th rough
the power  switch  and filt ered. F ilt er s FL1 and FL2
are the ou tpu t  filt er s for  the +5V digit a l and +5V
ana log respect ively.

b. +10V S ource. The +24V from the -5V
r egu la t or  1A1A5 is  filt er ed; t h en  r egu la t ed by
m icr ocir cu i t  U 1 , a  s in g le -e n d e d  s w i t ch in g
r egu la t or . Th e  r egu la t ed  +10V is  t r igger ed
through  the power  switch  and applied to filt er  FL3.

c. T rigger In . The t r igger  inpu t  from the -5V
r egu la t or  1A1A5 syn ch r on izes  t h e  r egu la t or s
which  provide switch ing pu lses to the power  swit -
ches.

3-8. Pow er Supply -5V Regulator 1A1A5 (fig.
3 -4 )
The -5V regu la tor  provides -5V to the va r ious
modules with in  the RT un it  and a  t r igger  signa l for
the +10V/+5V regu la tors.

a. -5V Output. The +24V from the power  and TR
relay 1A1A2 is t r ansfer red th rough  relay K1  con-
tact s to the inpu t  filt er (s). (In  the t ransmit  mode,
t h e  +24V r equ ir es  a dd it ion a l fi l t e r in g.) Th e
filt ered +24V is regu la ted to -5V by microcircu it
U1 which  provides switch ing pu lses to the power
switch . The ou tpu t  filt er  provides filt er ing for  the
-5V ou tpu t  volt age.
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Figu r e 3-1. P ow er  a n d  TR  r ela y 1A1A2, b lock  d ia gr a m .
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Figure 3-2. 455 kHz IF gain 1A1A3, block diagram.

Figu r e 3-3. P ow er  su p p ly +10/+5V r egu la t or  1A1A4, b lock  d ia gr a m .
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b. Master S ync. A 100 kHz square wave reference
signa l from the oscilla tor  digit a l divider  1A1A11 is
applied to the double pu lse t r igger  circu it  U2. This
circu it  conver t s the single pu lse reference signa l
in to two ou tpu t  pu lses. The double-pu lse t r igger
ou tpu t  provides t r igger  signa ls to the switch ing
regu la tors in  the +10V/+5V regu la tor  as well a s
the -5V regula tor .

3-9. Translator 1A1A6 (fig. 3-5)
The t ransla tor  module provides the mixers, buf-
fer s  a n d filt er s  r equ ir ed t o t r a n sla t e t h e syn -
thesizer  lower  loop in terpola t ions to the upper
loop. The lower  loop in terpola t ions from the lower
loop ser ia l 1A1A9 a re represen ted by a  va r iable
4.7550 to 4.8549 MHz input  to the RF mixer  No. 1.
Also, a  100 MHz signa l from the second mixer
1A1A16 is applied to the RF mixer  No. 1 th rough  a
buffer  amplifier  stage. The RF mixer  No. 1 sum
frequency ou tpu t  (104.7550 to 104.8549 MHz) is
amplified, filt ered, and then  applied to another  RF
mixer  No. 2. The h igh  level input  to th is mixer  is
the 113.4550 to 187.4549 MHz from the pump VFO
1A1A18 (pa r t  of the upper  in terpola t ion  loop). The
resu lt ing difference frequency ou tpu t  (8.7 to 82.6
MHz) is amplified, filt ered, and then  applied to the
upper  loop divider  1A1A7.

3-10. Upper Loop Divider 1A1A7 (fig. 3–6)
The purpose of the upper  loop divider  module is to
d ivide  t h e  8 .7  t o 82 .6  MH z s ign a l fr om  t h e
t ransla tor  1A1A6 to a  100 kHz signa l. Th is 100
kHz signa l is sen t  to the upper  loop phase detector
1A1A8.

a. S erial to Parallel Converter. Th e STROBE ,
DATA, and CLOCK from the frequency selector
1A1A1 con ta in  da ta  to load the sh ift  r egister s with
ser ia l da ta . The sh ift  r egister s conver t  the ser ia l
inpu t  da ta  in to pa ra llel ou tpu t  da ta  for  the presen-
table up/down counters in  the va r iable modulus
divider .

b. Variable Modulus Divider. The signa l to be
divided from the t r ansla tor  is buffered before it  is
applied to the programmable divider . The 100 kHz
outpu t  is sen t  to the upper  loop phase detector
1A1A8.

3-11. Upper Loop Phase Detector 1A1A8
(fig. 3-7).
The upper  loop phase detector  module con t rols the
overa ll opera t ion  of the syn thesizer  loop. The up
per  loop phase detector  module con ta ins a  digit a l
frequency phase detector , a  register  and switch ing
circu it , and an  ou t -of-lock detector .

a. Digital Frequency Phase Detector. The 100 kHz
divide by N from the upper  loop divider  1A1A7 is

compared to a  100 kHz MASTER SYNC signa l
from the oscilla tor  digit a l divider  1A1A11. A dc
con t rol er ror  signa l is developed from the in tegra -
t ion  and low-pass filt er  process. Th is con t rol line is
sen t  to a  voltage-con t rolled oscilla tor  in  the pump
VFO 1A1A18.

b. R egister and S witch ing. Frequency in format ion
from the frequency selector  1A1A1 is ser ia lly ap-
plied to a  sh ift  r egister . The pa ra llel ou tpu t s of the
register  act iva tes a  set  of switches. Depending on
the syn thesizer  frequency selected, a  t r ansistor
swit ch  is  t u r n ed on  wh ich  a dds a  coa r se t u n e
voltage to the con t rol line.

c. Out-of-Lock  Detector. When condit ions a re not
met  in  the phase detector  circu it ry, the ou t -of-lock
det ect or  t u r n s  off t h e dc con t r ol 1A1A20, a n d
shuts down the RT unit .

3-12. Low er Loop 1A1A9 (fig. 3-8)
The lower  loop module phase locks the h igh  fre-
q u e n cy vol t a ge con t r olled  oscilla t or  (VCO).
Ser ia lized inpu t  da ta  is conver ted to pa ra llel da ta
and sen t  to a  va r iable divider . The pa ra llel da ta
divides according to the fron t  panel frequency set -
t ings. The phase detector  compares the ou tpu t  of
the va r iable divider  to a  1 kHz reference signa l. If
the compared signa ls a re iden t ica l, the VCO is
phase-locked in  the circu it . The phase-detector  ou t -
pu t  is sen t  to a  low-pass filt er  network, developing
a  dc voltage which  is sen t  to the VCO to con t rol it s
ou tpu t  frequency. The ou tpu t  of the VCO is sen t  to
a  fixed divide-by-10 circu it . The ou tpu t  signa l from
th is st age is applied to a  ba lanced mixer  and mixed
with  a  4.5 MHz reference signa l providing the pro-
per  frequency ou tpu t . The 4.755 to 4.8549 MHz
signa l is buffered and sen t  th rough  a  bandpass
filt er  and then  ou t  to the t ransla tor  module 1A1A6.

3-13 . Osc illa tor Dist ributor 1A1A10  (fig.
3 -9 )
Th e oscilla t or  d is t r ibu t or  m odu le  con t a in s  a
phase-locked loop, a  455 kHz buffer  amplifier , a
CW/F SK sh a per  a n d a m plifier , a n d a  150 H z
shaper  and amplifier .

a. Phase-Locked  Loop. The 11 MHz reference and
the frequency modula tor  share the same circu it ry
of the phase-locked loop with  the except ion  of the
audio amplifier . Changing the phase-locked loop
pa r a m et er s  is  a ccom plish ed by F E T swit ch in g
from the modula tor /squelch  module 1A1A21.

(1) 11 MHz reference. The phase locked loop
uses a  50 kHz reference signa l from the oscilla tor
digit a l divider  module 1A1A11 and a  VCO divide
by 220 circu it  to obta in  the 11 MHz ou tpu t . When
modula t ion  is not  occur ing, the na tura l frequency

3-6



TM 11-5820-553-23/EE150-SN-MMO-010/E110 PRC70

Figu r e 3-5. Tr a n sla t or  1A1A6, b lock  d ia gr a m .
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Figure 3-6. Upper loop d ivider 1A1A7, block  d iagram .

Figu r e 3-7. Up p er  loop  p h a se d et ect or  1A1A8, b lock  d ia gr a m .
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Figu r e 3-8. Low er  Loop  1A1A9, b lock  d ia gr a m .
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of the loop is set  h igh  (3 kHz) to produce an  11
MHz ou tpu t  with  a  low phase jit t er .

(2) Frequency m odulator. When modula t ing, the
na tu ra l fr equency of the loop is lowered (30 Hz) in
or d e r  t o  t r a ck  t h e  a u d i o s i g n a l  fr om  t h e
modula tor / squelch  module for  modula t ion  of the
11 MH z s ign a l. Th e com pen sa t in g fr equ en cy
response of the audio amplifier  and loop filt er
gives the loop an  overa ll fr equency response which
is fla t  to 10 Hz.

b. 455 kHz Am plifier. Th e 455 kH z a m plifier
r eceives  t h e  455 k H z in pu t  s ign a l fr om  t h e
oscilla tor  digit a l divider  module. After  amplifica -
t ion , the 455 kHz signa l is dist r ibu ted to th ree
modules (1A1A19, 1A1A21, and 1A1A22).

c. CW/ FS K S haper and  Am plifier. The CS/FSK
shaper  and amplifier  r eceives the CW/FSK (+10V
pulses) from the oscilla tor  digit a l divider  module.
After  filt er ing and amplifica t ion , a  32 mV rms sine
wave is produced. The CW/FSK audio ou tpu t  is
sen t  to the audio module 1A1A23.

d. 150 Hz S haper and  Am plifier. The 150 Hz
shaper  and amplifier  r eceives the 150 Hz digit a l in -
p u t  (+10V p u ls es ) fr om  t h e  os cilla t or  d igit a l
divider  module. After  filt er ing and amplifica t ion , a
32 mV rms sine wave is produced. The 150 Hz
audio ou tpu t  is sen t  to the modula t ion /squelch
module.

3-14. Oscillator Digital Divider 1A1A11 (fig.
3 –1 0 )
This module provides 7 reference ou tpu t  signa ls
tha t  a re used th roughout  the RT un it . It  con ta ins a
t e m p e r a t u r e  com p e n s a t e d  cr ys t a l  os ci l l a t or
(TCXO) tha t  genera tes the master  reference signa l.
Th is signa l is divided to the proper  frequencies by
the digit a l dividers which  a re con t rolled by 7 inpu t
signa ls. Depending upon  which  mode of opera t ion
is  select ed, m odu le 1A1A11 pr ovides  r efer en ce
outpu ts for  use in  the other  modules in  the RT un it .
The 455 kHz signa l is filt ered and shaped to pro-
duce a  sine wave, a  mixed 455 kHz signa l, before
being sen t  ou t  of the module.

3-15 . T ransmit  Broadband 1A1A12  (fig.
3 -1 1 )
This module con ta ins an  amplifier  sect ion  tha t
amplifies the RF signa l from the bandpass filt er
1A1FL1. There a re two stages of amplifica t ion  and
then  the RF signa l is sen t  to the PA and dr iver
1A1A29. This module a lso con ta ins a  AGC circu it
tha t  detect s the ou tpu t  of the fina l amplifier  and
develops an  AGC voltage tha t  is used in  the se-
cond IF  1A1A17.

3-16. Up Converter 1A1A13 (fig. 3-12)
In  the receive mode, the up conver ter  module con-
ver t s the RF inpu t  frequency from the bandpass
filt er  1A1FL1 to the fir st  IF  frequency of 111.455
MH z. In  t h e t r a n sm it  m ode, t h e u p con ver t er
module conver t s the IF  frequency (111.455 MHz)
from the fir st  IF  select ivity to the RF ou tpu t  fre-
quency (2 to 76 MHz). Since the module has bi-
la t er a l cir cu it s , on ly t h e  r eceive  cir cu it s  a r e
discussed. The up conver ter  module consist s of
four  basic circu it s: an  input  t rap circu it , an  RF
m ixer , a n  IF  filt er , a n d a  VF O (pu m p) bu ffer
amplifier . The receive mode opera tes iden t ica lly to
the t ransmit  mode, except  inpu t  and ou tpu t  cir -
cu it s signa ls a re reversed.

a. Input T rap Circu it. This circu it  prevents the IF
fr equ en cy, wh ich  cou ld lower  t h e ga in  of t h e
receiver , from reach ing the bandpass filt er  and
passes the RF frequencies of 2 to 76 MHz to the RF
mixer  with  no appreciable inser t ion  loss.

b. R F Mixer. The mixer  has a  receiver  inpu t  fre-
quency of 2 to 76 MHz from the inpu t  t rap circu it .
Th e VF O fr equ en cy (113.455 MH z t o 187.4549
MHz) is supplied to the RF mixer  from the VFO
(pump) buffer  amplifier . The two inpu t  signa ls a re
m ixed t o pr odu ce t h e IF  fr equ en cy of 111.455
MHz.

c. IF Filter. The filt er  forms a  ser ies tuned circu it
which  passes the IF  frequency of 111.455 MHz and
a t tenua tes a ll other  frequencies.

d. VCO Pum p Buffer Am plifier. The VCO pump
bu ffer  a m p lifier a m p l i fie s  t h e  in p u t  s ign a l
(113.4550 to 187.4549 MHz) and buffer s th is signa l
before being sen t  to the RF mixer  as the VFO fre-
quency.

3-17. First  IF Select ivity 1A1A14 (fig. 3-13)
The fir st  IF  select ivity 1A1A14 is used in  both
r eceive a n d t r a n sm it  m odes of oper a t ion . Th e
voltages from power  and TR relay 1A1A2 con t rol
the funct ion  of the receive and t ransmit  switch ing
circuit s.

a. R eceive Mode. In  the receive mode, the 111.455
MH z in pu t  fr om  t h e  u pcon ver t er  1A1A13 is
amplified in  two stages. After  amplifica t ion , the
signa l is filt ered in  the 111.455 MHz crysta l filt er
a n d t h en  sen t  t o t h e fir s t  IF  AGC a n d ga in
1A1A15.

b. T ransm it Mode. In  the t ransmit  mode, the
receive circu it ry is biased off by the act ion  of the
t r a n s is t or  swit ch . Th e t r a n sm it  in pu t  t o t h e
module is the 111.455 MHz signa l from the fir st  IF
AGC and ga in  module. Th is IF  signa l is filt ered in
the crysta l filt er  then  rou ted th rough  the diode
switch ing circu it  to the upconver ter  1A1A13.
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Figu r e 3-11. Tr a n sm it  br oa d ba n d  1A1A12, b lock  d ia gr a m .

Figu r e 3-12. Up  con ver t er  1A1A13, b lock  d ia gr a m .
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Figu r e 3-13. Fir st  IF select iv i t y 1A1A14, b lock  d ia gr a m .
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3-18. First  IF AGC and Gain 1A1A15 (fig.
3 -1 4 )
The fir st  IF  AGC and ga in  1A1A15 is used in  both
r eceive a n d t r a n sm it  m odes of oper a t ion . Th e
voltages from the power  and TR relay 1A1A2 con-
t r ol t h e fu n ct ion  of t h e r eceive a n d t r a n sm it
switch ing circu it s.

a. R eceive Mode. In  the receive mode, the 111.455
MH z IF  s ign a l fr om  t h e  fir s t  IF  s e lect ivit y
1A1A14 passes th rough  the circu it s of the receive
input  switch ing and the inpu t  amplifier  whose ga in
is con t rolled by the AGC amplifier . The IF  signa l
is fu r ther  amplified in  the ou tpu t  amplifier  before
being sen t  to the second mixer  1A1A16 (via  the
receive ou tpu t  RT switch ing circu it ).

b. T ransm it Mode. In  the t ransmit  mode, the
111.455 MH z IF  s ign a l fr om  t h e secon d m ixer
1A1A16 passes th rough  the t ransmit  switch ing cir -
cu it  to the input  amplifier . The IF  signa l is fu r ther
amplified in  the ou tpu t  amplifier  before being sen t
to the fir st  IF  select ivity 1A1A14.

3-19. Second Mixer 1A1A16 (fig. 3-15)
The second mixer  module genera tes ou tpu t s of 100
MHz and either  11.455 (receive) or  111.455 MHz
(t ransmit ) depending on  the mode of opera t ion . A
crysta l oscilla tor  genera tes the 100 MHz signa l
which  is split  in to two 100 MHz ou tpu ts in  the
hybr id power  divider . One ou tpu t  is buffered and
applied to the ba lanced mixer , and the other  to the
t ransla tor  module 1A1A6.

a. R eceive Mode. Dur ing the receive mode, the
111.455 MHz IF  inpu t  from fir st  IF  AGC and ga in
1A1A15 passes th rough  the ba lanced mixer  a long
with  the 100 MHz input  from the oscilla tor . The
r esu lt in g 11.455 MH z differ en ce fr equ en cy is
passed th rough  a  crysta l filt er  before being sen t  to
the second IF  1A1A17.

b.T ransm it Mode. During the t ransmit  mode, the
11.455 MHz signa l from the second IF  module
passes th rough  the crysta l filt er  to the ba lanced
mixer . The combina t ion  of the 100 MHz input  from
the oscilla tor  and the 11.455 MHz signa l produce
the 111.455 MHz frequency which  is sen t  to the
fir st  IF  AGC and ga in  module.

3-20. Second IF 1A1A17 (fig. 3-16)
The second IF  module is used in  both  receive and
t ransmit  modes of opera t ion . The voltages from
the power  and TR relay module 1A1A2 con t rol the
funct ion  of the receive and t ransmit  switch ing cir -
cu it s.

a. R eceive Mode. Dur ing the receive mode, the
11.455 MH z IF  s ign a l fr om  t h e secon d m ixer
1A1A16 passes th rough  the receive inpu t  switch-
ing circu it  to the receive IF  au tomat ic ga in  con-

t rolled amplifier s (3 stages). After  amplifica t ion ,
the IF  signa l passes th rough  the receive ou tpu t
switch ing circu it  to the IF  select ivity 1A1A19.

b. T ransm it Mode. During the t ransmit  mode, the
11.455 MHz (IF) signa l from the IF  select ivity
module passes th rough  the t ransmit  inpu t  switch-
in g cir cu it  t o t h e t r a n sm it  IF  a u t om a t ic ga in -
con t rolled amplifier s (3 stages). When  the RT un it
is  in  t h e  CW m ode, t h e  s econ d  IF  t r a n sm it
amplifier  is keyed on  and off by the keyer . After
amplifica t ion , the IF  signa l passes th rough  the
t ransmit  ou tpu t  switch ing circu it  to the second
mixer  module.

3-21. Pump VFO 1A1A18 (fig.3-17)
The pump VFO module genera tes the 113.4550 to
1 8 7 .4 5 4 9  M H z fr e q u e n cy  for  t w o m od u le s
(t ransla tor  1A1A6 and upconver ter  1A1A13). The
con t rol  line from the upper  loop phase detector  is
filt ered and applied to a  single volt age con t rolled
oscilla tor  (VCO). Ut ilizing two tun ing varactors,
the oscilla tor  genera tes the 113.4550 to 187.4549
MHz frequency range. Th is ou tpu t  is coupled to
two separa te buffer  amplifier s before being sen t  to
the t ransla tor  module and the upconver ter  module.

3-22. IF Select ivity 1A1A19 (fig. 3-18)
The IF  select ivity module develops the 455 kHz
receive IF  and the 11.455 MHz t ransmit  IF . This
module a lso provides select ivity for  the 455 kHz
IF  by the use of switched filt er s and an  FM pad.
Dependen t  upon  the mode involved, FET switches
accomplish  the requ ired signa l rou t ing th rough  the
IF  select ivity module.

a. Balanced  Mixer and  Buffer Circu its. The ba l-
a n ced m ixer  a n d bu ffer  cir cu it s  oper a t e in  a ll
m odes . An  11 MH z in pu t  fr om  t h e  oscilla t or
dist r ibu tor  1A1A10 is applied to the ba lanced mix-
er  th rough  a  buffer  st age. In  the receive mode, the
mixer  receives an  11.455 MHz input  from the se-
cond IF  1A1A17 and produces a  difference fre-
quency ou tpu t  of 455 kHz. In  the t ransmit  mode
(excep t  F M), a  455 kHz signa l from the
m od u la t or /s qu elch  1A1A21 is  a p p lied  t o t h e
ba lanced mixer  to genera te the sum frequency ou t -
pu t  of 11.455 MHz to the second IF  module. In  the
FM t ransmit  mode, an  11 MHz FM modula ted
signa l and a  455 kHz signa l from the oscilla tor
dist r ibu tor  module a re applied to the ba lanced
mixer  to genera te the sum frequency of 11.455
MHz.

b. R eceive Mode. Opera t ion  of the IF  select ivity
module in  a ll the receive modes is essen t ia lly the
same. The 455 kHz IF  signa l from the ba lanced
mixer  is rou ted th rough  an  enabled FET switch
(AM + TUNE) and applied to th ree FET inpu t
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Figur e 3-15. Second  m ixer  1A1A16, b lock  d ia gr a m .
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Figur e 3-17. P um p  VFO 1A1A18, b lock  d ia gr a m .
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(filt er ) switches. One of these switches will be
e n a b le d ,  d e p e n d in g  on  t h e  op e r a t in g  m od e
select ed . Th e 455 k H z s ign a l is  t h en  r ou t ed
through  either  a  2.8 kHz SSB filt er , a  6.0 kHz AM
filt er , or  an  FM pad and another  ser ies of FET
switches. The ou tpu t  is fina lly sen t  to an  ou tpu t
filt er  before being- applied to the 455 kHz IF  ga in
1A1A3.

c. T ransm it Mode. The FM t ransmit  mode was
previously discussed in  the ba lanced mixer  ex-
plana t ion . The following explana t ion  will be in  the
AM, SSB, CW, and FSK t ransmit  modes.

(1) S S B, CW, and FS K transm it m odes. In  the
SSB, CW, and FSK t ransmit  modes, a  455 kHz
s ign a l fr om  t h e  m odu la t or /squ elch  m odu le  is
rou ted th rough  a  buffer  amplifier  and an  FET
switch  to the 2.8 kHz SSB filt er . The filt er  removes
the lower  sideband, producing a  SSB ou tpu t . F rom
the filt er , the signa l is rou ted th rough  FET swit -
ches (SSB + CW + FSK and AM + TUNE) to the
ba lanced mixer .

(2) AM  tran sm it  m od e. In  the AM t ransmit
mode, the 455 kHz, SSB signa l is developed in  the
same manner  as above. However , the signa l is
mixed with  a  455 kHz car r ier  signa l in  the resistor
n et wor k  p r eced in g t h e  ba la n ced  m ixer . Th e
resu lt ing AM signa l consist s of a  ca r r ier  and one
sideband (upper  sideband on ly). Th is signa l is ap-
plied to the ba lanced mixer  a long with  the 11 MHz
signa l to genera te the 11.455 MHz ou tpu t  to the se-
cond IF  module.

3-23. DC Control 1A1A20 (fig. 3-19)
This module provides t ransmit ter  keying and con-
t rols signa ls for  CW, FSK, and ret ransmit  (RXMT)
modes of opera t ion , and it  provides a  r egu la ted dc
voltage for  the frequency selector .

a. Hold  Circu it. The hold circu it  provides a  1.35 ±
0.4 secon d-h old s ign a l t o keep t h e t r a n sm it t er
keyed dur ing pauses.

b. Gates. The ga tes provide rou t ing and t iming
fu n ct ion s for  t h e m odu le ou t pu t s . Ou t pu t s  a r e
ependen t  on  inpu t  combina t ions.

(1) FSK TONE - requ ires PTT and FSK mode
inputs.

(2) CW TONE - requ ires PTT and CW mode
or  TUNE inputs.

(3) KEY - requires PTT or  TUNE inputs.
(4) F SK KE Y - occurs whenever  the RT unit

is keyed.
(5) CW KEY - requ ires PTT and CW MODE

or  TUNE, or  OUT-OF-LOCK input .
(6) RXMT KEY - requ ires -RXMT MODE and

SQUELCH inputs.
c. +12V R egulator. The voltage regu la tor  pro-

vides a  +12V ou tpu t  tha t  is switched in  the fre-
quency selector  for  externa l use.

3 -2 4 .  M odula t or  Sque lc h 1 A1 A2 1  ( f ig .
3 -2 0 )
Th is  m odu le pr ovides  a  squ elch  s ign a l in  t h e
receive mode, and amplifies and/or  modula tes the
audio signa l in  the t ransmit  mode.

a. R eceive Mode. In  th is m ode, on ly the squelch
circu it is activated . T he audio am plifier am plifies
the low-pass filtered  aud io from  1A1A23 and  ap-
plies it to the signal/ noise squelch  circu it. T h is cir-
cu it  com pares th e sign al/ n oise level. Wh en  th e
signal/ noise level reaches a predeterm ined  peak , it
produces a squelch  signal ou tpu t to 1A1A23. T he
hold  tim er holds the receiver unsquelched  for a
given  am ount of tim e when  the audio signal is not
presen t.

b. T ransm it Mode. Th e m odu la t or  sect ion  a c-
t iva tes dur ing the t ransmit  mode opera t ion .

(1) FM . Th e a u d io a m p lifie r  a m p lifies  t h e
wideba n d a u dio fr om  1A1A23, a n d t h e a u dio
switch  provides +10V for  FM t ransmit .

(2) AM, CW and FS K. The audio switch  rou tes
nar rowband audio to the ba lanced modula tor . The
ba lanced modula tor  modula tes the audio signa l
with  a  455 kHz car r ier  signa l from the oscilla tor
dist r ibu tor  1A1A10. The modula ted audio signa l is
amplified and sen t  to 1A1A19.

3-25 . 455  kHz IF Detec tor 1A1A22  (fig.
3 -2 1 )
This module demodula tes the 455 kHz IF  signa l to
it s  a u dio com pon en t . I t  a lso develops  a n  AGC
voltage for  th ree receive IF  modules.

a. AM Detection . In  the AM mode of opera t ion ,
the signa l is applied to an  IF  amplifier  and then  to
a  dem odu la t or . Th e ou t pu t  fr om  t h is  s t a ge is
audio. It  is applied to a  buffer ing circu it ; then  to a
filt er  to elimina te any remain ing h igh  frequency
components before the audio signa l is sen t  to the
audio module 1A1A23.

b. S S B, CW, and FS K Detection . In  these modes
of opera t ion , the signa l is sen t  to an  IF  amplifier . It
is then  mixed with  a  455 kHz signa l to produce
what  is effect ively an  AM signa l. F rom the mixer ,
the signa l is demodula ted, buffered, filt ered, and
sen t  to the audio module in  the same manner  as an
AM signa l.

c. FM Detection . The FM signa l is fir st  amplified
and then  sen t  to an  FM discr imina tor  where the
audio is ret r ieved from the IF  signa l. The audio is
then  sen t  to the buffer  and filt er  circu it s before be-
ing sen t  to the audio module.

d. AGC Detector and  Hold  T im er. The signa l fir st
goes th rough  th ree amplifier  st ages then  en ter s the
AGC detector . The level of AGC is adjustable and
the hold t imer  circu it ry main ta ins th is level for  a
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Figu r e 3-19. DC con t r ol  1A1A20, b lock  d ia gr a m .
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per iod of t ime if the incoming IF  level changes
abrupt ly.

3-26. Audio 1A1A23 (fig. 3-22)
This module amplifies audio signa ls in  both  the
receive and t ransmit  modes. In  t ransmit , the audio
is sen t  th rough  an  audio amplifier  and then  in to a
wideband amplifier . The signa l is then  u t ilized as a
wideband audio ou tpu t  signa l and as a  low pass
filt er  inpu t . The low pass filt er  ou tpu t  is applied to
the modula tor / squelch  1A1A21 and to the h igh
pass filt er  which  a t t enua tes any signa l below 500
H z a n d a m plifies  t h e r em a in in g s ign a l. Th is
amplified signa l is sen t  ou t  a s na r rowband audio
to modula tor /squelch  1A1A21 and to the volume
cont rol on  the fron t  panel. It  comes back to the
audio power  amplifier  for  fina l amplifica t ion  of the
audio signa l. In  receive, the signa l from 1A1A22 is
sen t  t h r ou gh  swit ch in g a n d in t o t h e wideba n d
amplifier . The signa l then  follows the same pa th  as
in  the t ransmit  mode of opera t ion .

3-27. Coupler 1A1A24 (fig. 3-23)
The coupler  1A1A24 maximizes the t ransfer  of
power  between  the t ransmit ter  and the an tenna ,
a n d  t h e  r ece ived  s ign a l a p p lied  be t ween  t h e
receiver  and the an tenna . The coupler  network is a
“T” wit h  in du ct ive a r m s (ph a se a n d r esis t a n ce
reactors), and shunt  capacitance (capacitor  switch-
ing assembly). The inductances a re switched ou t
by vacuum relays. Two of the ou tpu t  inductances
(resistance a rm) and th ree of the inpu t  inductances
(phase a rm) a re sa tu rable reactors with  permanent
magnets for  memory. Once set , these inductor  set -
t ings can  be main ta ined without  power . The shunt
capacitance is bandswitched in  10 bands by means
of t h e ba n dswit ch  m ot or . Two posit ion s  of t h e
POWER switch , RCV ONLY and TUNE, a ffect  the
cou pler  con t r ol logic. Th e RCV ONLY posit ion
causes the coupler  to home. The home condit ion
exist s when  a ll switchable inductors a re shor ted
out  (min imum inductance). The TUNE posit ion
will either  cause the coupler  to per form a  complete
  tune cycle or  retune cycle. Th is depends upon
whether  the coupler  was in  home condit ion  or
previously tuned. When fu lly tuned the coupler  tune
      cycle will stop. If tun ing is not  ach ieved in  15 seconds
the coupler  will stop the tuning cycle.

3 -2 8 .  Aut om a t ic  Le ve l  Cont ro l  (ALC)
1 A 1 A 2 5  ( f i g .  3 -2 4 )

The ALC module genera tes an  a t t enua tor  con t rol
signa l to tu rn  off or  limit  the ou tpu t  of the power
amplifier  and dr iver  1A1A29. Reflected and for -
wa r d  power  in d ica t ion  s ign a ls  fr om  det ect or

1A1A27 a re applied to a t t enua tor  th reshold cir -
cu it s. Here, the signa ls a re combined to produce an
a t tenua tor  con t rol signa l tha t  con t rols a  PIN diode
a t t en u a t or  cir cu it  in  t h e power  a m plifier  a n d
dr iver  1A1A29.

3-29. Bandsw itch 1A1A26 (fig. 3-25)
Th is  m odu le con t a in s  a  ba n dswit ch  a n d feed-
t h r ou gh  con n ect or s  t o r ou t e  va r iou s  con t r ol
signa ls and voltages. The bandswitch  is dr iven  by
a  motor  tha t  is energized any t ime a  change of
band occurs. The bandswitch  cont rols the motor
and stops the motor  when  circu it s a re proper ly
a ligned. The a lignment  of th is switch  determines
the posit ion  of switches on  the detector  1A1A27
and the harmonic filt er  1A1A28.

3-30. Detector 1A1A27 (fig. 3-26)
In  t r ansmit  mode the detector  module develops the
pr imary con t rol signa ls for  the coupler  1A1A24.
RF  power  fr om  t h e h a r m on ic filt er  1A1A28 is
rou ted th rough  four  detector s (reflected power , for -
ward power , phase, and resistance). The ou tpu ts of
the reflected power  and forward power  detector s
a r e r ou t ed t h r ou gh  h igh /low power  con t r olled
amplifier s to the ALC 1A1A25 and coupler
1A1A24 modules. These amplifier s a re switched to
the proper  ou tpu t  levels for  the mode being used.
The resu lt ing forward and reflected power  indica -
t ion  levels a re applied to a  ra t io amplifier . The
ra t io amplifier  compares the two inpu t  signa ls and
develops  t h e VSWR in dica t ion  s ign a l for  t h e
coupler  logic board 1A1A24A2. The forward power
indica t ion  level is a lso sen t  to the coupler  logic
module. The phase and resistance detectors a re
switched in to the circu it  by the tune cycle relay.
The ou tpu t s of these detectors a re rou ted th rough
ga te circu it s and fina lly sen t  to the coupler  logic
module. These signa ls ( +R, -R, + , and -    ) con t rol
the pu lsed reactors of the coupler  dur ing the tune
cycle. A sidetone con t rol amplifier  receives an  in -
pu t  from the forward power  detector  th rough  the
h i/lo power  con t rolled amplifier  and it  genera tes a
s id e t on e  con t r ol (en a ble) s ign a l t o t h e  a u d io
1A1A23 when  sufficien t  forward RF power  has
been  detected. In  the receive mode of opera t ion  the
incoming RF signa l is coupled direct ly th rough  the
detector  module.

3-31. Harmonic Filter 1A1A28 (fig. 3-27)
The harmonic filt er  provides t en  channels of band-
pa ss  filt er in g for  t h e RF  ou t pu t  of t h e power
amplifier  and dr iver  1A1A29. It  con ta ins t en  low-
pass filt er  networks and two 10-posit ion  rota ry
swit ch es for  in pu t  a n d ou t pu t  swit ch in g. Th e
switches a re mechanica lly linked to the dc motor
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Figur e 3-23. Coup ler  1A1A24, b lock  d ia gr a m .

Figu r e 3-24. ALC 1A1A25, b lock  d ia gr a m .
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Figu r e 3-25. Ba n d sw i t ch  1A1A26, b lock  d ia gr a m .
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in  the bandswitch  assembly 1A1A26, and con t roll-
ed by the set t ing of the frequency dia led in  on  the
fron t  panel.

3-32. Pow er Amplifier and Driver 1A1A29
(fig. 3-28)
This module provides amplifica t ion  for  the 2-76
MHz signa l from the t ransmit  broadband 1A1A12.
The signa l level is r a ised to 3 wa t t s ou tpu t  in  the
LO PWR mode and to 40 wat t s ou tpu t  in  the HI
PWR mode. A tempera ture sensing switch  protect s
aga inst  development  of excessive hea t  by switch-
ing the PA dr iver  to LO PWR opera t ion  a t  100° C
(212°F).

a. LO PWR  Mode. In  LO PWR mode of opera t ion ,
the signa l is applied to a  6 dB pad for  impedance
m a t ch in g befor e  be in g s en t  t o t h e  p r ed r iver
a m plifier . Th is  a m plifier  r eceives  ga in  con t r ol
voltage which  is determined in  the ALC 1A1A25.
The signa l is then  sen t  to a  dr iver  amplifier  for  fu r -
ther  amplifica t ion  and th rough  a  broadband cou-
pling network. From th is poin t , the signa l is sen t  to
a  relay tha t  is con t rolled by the POWER switch  on
the fron t  panel. When  the switch  is set  to LO PWR,
the signa l is sen t  ou t  to the ha rmonic filt er  1A1A28
at  approximately 3 wat t s.

b. HI PWR  Mode. In  the HI PWR mode of opera -
t ion , the signa l is rou ted the same as in  the LO
PWR mode un t il it  r eaches the relay. At  th is poin t ,
the signa l is sen t  to a  frequency compensa t ion  net -
work and then  divided in to two signa ls by the in -
pu t  h ybr id t r a n sfor m er . Bot h  s ign a ls  a r e sen t
th rough  t ransformer  assemblies, fina l amplifier s,
and another  set  of t r ansformer  assemblies before
reach ing the ou tpu t  hybr id t ransformer . The ou t -
pu t  of the hybr id t ransformer  is sen t  back to the
relay before being sen t  ou t  to the ha rmonic filt er
module a t  approximately 40 wat t s.

3-33. Quad Assembly 1A1A33 (fig. 3-29)
The funct ion  of the quad assembly is to dr ive the
sa tu rable reactors loca ted in  the coupler  network

1A1A24, dur ing a  tune cycle.
a. R elay Assem bly. When a  tune cycle is in it ia ted,

the TUNE RLY SW input  goes low, energizing the
+24V relay, which  supplies +24V to the quads.

b. Quads Assem bly. The quad assembly consist s
of two set s of four  t r ansistors ca lled quads. Tran-
sistor s Q1 and Q2 on  assembly A1 and Q1 and Q2
on  assembly A2 make up the phase quad. Tran-
sistor s Q3 and Q4 on  assembly A1 and Q3 and Q4
on  a ssem bly A2 m a ke u p t h e r es is t a n ce qu a d
which  works in  a  simila r  manner  to the phase
quad. Each  quad consist s of four  da r lington  t ran-
sis t or s  wh ich  a r e con n ect ed su ch  t h a t  cu r r en t
pu lses of either  pola r ity can  be applied to the reac-
tors. Inpu ts PQ1 and PQ2 a re connected together
th rough  a  470 ohm resistor  (on  coupler  1A1A24)
when  the phase reactor  is dr iven  in  one direct ion ;
inputs PQ3 and PQ4 a re connected in  a  simila r
manner  when  the phase reactor  is dr iven  in  the op-
posite direct ion . When  the resistance reactor  is
dr iven , the inpu ts to the resistance quad behave
simila r ly. The ou tpu ts to the reactors a re in  the
form of a  cur ren t  pu lse of va r iable dura t ion  depen-
den t  upon  condit ions exist ing in  the coupler . A
cur ren t  sample supplies in format ion  to the coupler
1A1A24 con t rol logic th rough  QUAD REF to help
set  the length  of the cur ren t  pu lses. The cur ren t
sample resistor  is a  0.18-ohm resistor . The 180-
ohm resistor  act s as a  buffer  to preven t  h igh  cur -
ren t s from damaging the coupler  logic.

3-34 Bandpass Filter 1A1FL1
Th e ba n d p a s s  fi l t e r  a t t en u a t es  fr equ en cies

above the range of 2-76 MHz. In  the receive mode,
the filt er  a t t enua tes the fir st  IF  frequency (111.455
MHz) and the pump VFO frequencies (113.4550 to
187.4549 MHz), and preven ts these frequencies
from reach ing the an tenna . In  the t ransmit  mode,
the filt er  a t t enua tes ha rmonic ou tpu ts above 76
MHz. The opera t ion  is the same in  both  receive
and t ransmit  modes.
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Figu r e 3-27. Ha r m on ic fi l t er  1A1A28, b lock  d ia gr a m .
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Figu r e 3-29. Qu a d  a ssem bly 1A1A33, b lock  d ia gr a m .
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CHAPTER 4

DIRECT SUPPORT MAINTENANCE INSTRUCTIONS

Sect ion I .

4-1. Scope of Direct  Support  Maintenance
a. Th is  ch a pt er  pr ovides  in st r u ct ion s for  t h e

d i r e ct  s u p p or t  l e ve l  of m a in t e n a n ce  of t h e
R e ce ive r -T r a n s m i t t e r  R T -1 1 3 3 /P R C -7 0  (R T
unit ). These inst ruct ions include:

(1) Tools and t est  equ ipment  (pa ra  4-2).
(2) Troubleshoot ing (pa ra  4-3).
(3) Remova l and replacement  procedures (pa ra

4-8).

General

(4) P er for m a n ce t es t in g u pon  r epa ir  (pa r a
4-11).

b. Refer  t o Oper a t or ’s  Ma n u a l for  Ra dio Set
AN/P RC-70 (TM 11-5820-553-10) for  oper a t in g
inst ruct ions a n d  oper a t or m a in t en a n ce pr o-
cedures. Refer  to chapter  2 of th is manua l for
or ga n iza t ion a l P r even t ive Ma in t en a n ce Ch ecks
a n d Ser vices  (P MCS) a n d t r ou blesh oot in g pr o-
cedures.

Sect ion I I . Tools and Test  Equipment

4-2. Tools and Test  Equipment
Tools and t est  equ ipment  requ ired for  direct  sup-
por t  ma in tenance a re list ed in  t able 4-1.

T able 4-1. T ools and  T est Equipm ent

Item

Tool Kit , E lect ron ic
Equipment  TK-105/G.

Voltmeter , RF
AN/URM-145 (two
required).

Mu lt im et er
AN/USM-223/U.

Power  Supply, D.C.
HP6214A.

Genera tor , Signa l
SG-1093/U.

Oscilloscope
AN/USM-281C.

Counter , Elect ronic
AN/USM-459.

Oscilla tor , Audio
AN/URM-127
(2 required)

Ana lyzer , Distor t ion
AN/URM-184A.

Power  Supply, DC,
HR40-7.5B,
PP-4838/U.

At tenuator , Step,
50 ohm CN-796/U.

P u r pose

Supplies tools for  main tenance and repa ir  of RT unit .

Measure volt age level of the RF ou tpu t s of individua l modules
in  the RT unit .
Measures DC volt age levels such  as the AGC volt ages and the
power  supplies.
Controls voltage to ALC circuit  dur ing tests.

P rovides AM and FM signa ls for  signa l in ject ion  to t est  opera -
t ion  of the receiver  of the RT unit .
Observes the waveforms in  the RT un it  to determine dura t ion
and voltage level of the signa l under  test .
Tests the frequencies developed in  the RT unit .

P rovides audio signa ls in  the 20 Hz to 20 kHz range for  t est ing
the RT unit .

Measures distor t ion  of received signa ls in  the RT unit .

Provides power  for  the RT unit  while under  test .

P rovides a t t enua t ion  of ou tpu t  level so tha t  proper  level will be
seen a t  input  of the test  equipment .

Applicable publica t ion

SC 5180-91-CL-R07

TM 11-6625-524-15-1

TM 11-6625-654-12

TM 9-4931-408-12

TM 11-6625-2658-14

TM 11-6625-2941-24P

TM 11-6625-683-15

TM 11-6625-1576-15

TM 11-6130-268-15

TM 11-5985-237-14P
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T able 4-1. T ools and  T est Equipm ent-Continued

I t em P u r pose Applicable publica t ion

Devia t ion  Meter ,
Marconi TF-791D.

Adapter  UG-201/U.
RF Prove Tip Boonton

91-13B.
RF Probe Adapter

Boonton  91-6C.
RF Probe Adapter

Boonton  91-8B.
100:1 Voltage Divider

Boonton  91-7C.
Handset  H-250A/U.
At tenua tor , 30-dB

100W Pad (Hi-Power )
Bird 8322.

Adapter  UG-274A/U.
Barrel Adapter

U G-914A/U
Maintenance Cable
Maintenance Kit

consista  of:
Test  Cable No. 1

CE TC1 (2
required).

Test  Cable No. 2
CE TC2
(2 required).

Test  Cable No. 3
CE TC3.

A17 Extender
X-Mode Test  Box.

Measures the 8 kHz to 10 kHz devia t ion . OM 791D-USA

Provides BNC-to-N type connect ion .
Provides t ip to reach  test  poin ts.

Provides an  unterminated 50-ohm connector .

Provides a  termina ted 50-ohm load.

Used when measur ing grea ter  than  3V.

To receive or  t ransmit  audio signals to or  from the RT unit .
Connect s oscilloscope or  devia t ion  meter  for  monitor ing of RF
signa l.

Provides BNC-T connector  for  t est  measurement .
Provides BNC connect ions for  test  measurements.

Connects power  supply to RT unit .
Conta ins specia l tools and test  equipment  required for
main tenance on  the AN/PRC-70 radio.
Inser ts or  monitors RF inside the RT unit .

Monitors RF a t  var ious poin ts inside RT unit .

Provides BNC test  poin t  dur ing ALC/PA test .

Extends 1A1A17 module to measure a t  test  poin ts
In ter faces test  equipment  for  wideband test ing.

Sect ion I I I . Troubleshoot ing

4 -3 . Ge ne ra l
T h i s  s e c t i o n  p r o v i d e s  i n f o r m a t i o n  t o

t r ou blesh oot  defect ive AN/P RC-70 r a dios  (RT
unit s), isola te t rouble sources to the module and
circu it  ca rd level, and complete repa ir s by ex-
changing defect ive modules and circu it  ca rds with
operable replacements.

4-4. Troubleshooting Procedure
An RT unit  must  fir st  be subjected to in it ia l

eva lua t ion  t est s to be cer ta in  of need for  r epa ir  and
t o a ccu r a t ely iden t ify t h e pr oblem . E va lu a t ion
test s a re per formed with  the RT un it  covers on . See
figure 4-1. Complet ion  of eva lua t ion  t est s pro-
vides a  log of inpu t  and ou tpu t  signa ls, volt age
levels, frequencies, etc. Th is in format ion  is used as
a  gu ide to proceed with  t roubleshoot ing to isola te
fau lty modules or  circu it  ca rds. Troubleshoot ing is
per formed with  the RT covers removed, un less
ot h er wise in d ica t ed . U p o n  c o m p l e t i o n  o f
t roubleshoot ing and repa ir , a  fina l per formance
test  must  be conducted to determine if the RT is

repa ired and ready for  retu rn  to service. The pro-
cedures used flow logica lly and lead to qu ick and
accura te iden t ifica t ion  of fau lty modules or  circu it
ca r ds. Th er e is  a  m in im u m  of gu esswor k-t ype
module changing. The system a lso a ids understan-
ding of the design  of the radio, so tha t  ma in tenance
personnel a re not  opera t ing unnecessa r ily “in  the
da r k”. Th is  is  im por t a n t  beca u se  t h is  is  a
mult ifunct ion  radio with  advanced circu it ry and is
t h er efor e som ewh a t  com plex. An ot h er  poin t  of
note is tha t  t est  poin t s and connect ion  poin t s a re
easily and sa fely reached with  well marked draw-
ings as gu idance.

4-5. Init ia l Evaluat ion Tests
a . R eceive Evaluation  T ests.

(1) R eceive evaluation  test setup.
(a ) I n s p ect  RT for  ext er n a l d efect s  or

damage (see chapter  2).
( b )  C h e c k  t o  s e e  t h a t  P O W E R  a n d

SQUELCH switches on  RT are OFF.
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CAUTION

Figu r e 4-1. AN /P R C-70 d ir ect  su p p or t  m a in t en a n ce p r o-
ced u r es, b lock  d ia gr a m .

Be sure pola r ity is cor rect  when  connect -
ing the power  supply to the radio.

(c) Connect  RT and test  equ ipment  as shown
in  figure 4-2.

(d) Turn  on  t est  equ ipment  and a llow a t  least
30 minutes for  warmup.

(e) P repare receive eva lua t ion  da ta  sheet s
simila r  to t able 4-2 for  use dur ing receive eva lua-
t ion  test ing. Do not  wr ite in  th is book.

(f) As each  t est  is completed, one or  more
quest ions about  tha t  t est  must  be answered by in -
ser t ion  of P  (Pass) or  F  (Fa il) on  the da ta  sheet .

(g) The next  procedure is to determine the ac-
t ion  requ ired from the answer (s) to quest ions of (f)
above.

(h ) Do not  begin  t roubleshoot ing procedures
un t il directed to do so in  t est  or  figure dur ing

eva lua t ion  test ing. If a  pa r t icu la r  t rouble is in -
dica ted dur ing the t est s, and fu r ther  direct ion  is
not  given , it  must  be noted a long with  t est  da ta  for
la ter  eva lua t ion .

(i) Follow direct ions to and from addit iona l
flow diagrams and/or  inst ruct ions in  the t ext  dur -
ing a ll t est ing.

(j) F igure 4-3 shows the pa th  followed while
receive eva lua t ion  test ing.

(k) F igure 4-4 shows the RT opera tor  con-
t rols.

(2) S ensitivity test.

CAUTION

E n su r e t h e 30 dB At t en u a t or  is  con -
nected between  the ANT connector  and
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Figu r e 4-3. R eceive eva lu a t ion  t est  flow  d ia gr a m  (sh eet  1 of 2).
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Figu r e 4-4. R T-1133/P R C-70 op er a t or  con t r ols.

the Signa l Genera tor  before tu rn ing on
the RT for  t est ing.

(a ) S ensitivity test setup.
1. Adjust  power  supply to +24 ±0.5 V dc

outpu t .
2. Turn  on  RT unit .
3. Set  VOLUME cont rol to midrange.

(a) If there is no noise hea rd (SQUELCH
is OFF) in  handset , then  tu rn  SQUELCH switch  to
DIAL LIGHT.

(b) If DIAL LIGHT is not  on , connect  X-
Mode test  box. Ensure t ransmit  keying switch  is
not keyed.

(c) If X-Mode t est  box red lamp is not  on ,
then  go to Voltage Dist r ibu t ion  Troubleshoot ing
Test s, pa ragraph  4-6a .

4. S e t  D is t or t ion  An a lyze r  t o VO L T -
METER funct ion  and METER RANGE switch  to
3 VOLTS.

(b) L OW level sensitivity tests (N o. 1, 2, and  3).
1. Check SINAD by per forming the follow-

ing steps.

NOTE

For  each  t est  to be per formed in  t able
4-2 the RT must  be set  to the indica ted
fr equ en cy a n d m ode, a n d t h e s ign a l
genera tor  must  be set  to the indica ted
frequency, modula t ion , and level with
POWER switch  in  posit ion  shown.

(a) Set  RT and signa l genera tor  con t rols
and switches to posit ions given  in  t able 4-2 for
test  no. 1.

(b) Ad ju s t  R T  VO L U M E  con t r ol  for
1.5±0.5 V rms as measured on  distor t ion  ana lyzer .

(c) Set  distor t ion  ana lyzer  con t rol to SET
LEVEL and adjust  SET LEVEL cont rol for  zero
dB reference.

(d ) Set  dis t or t ion  a n a lyzer  con t r ol t o
DISTORTION and nu ll 1 kHz signa l with  distor -
t ion  ana lyzer  frequency con t rol.

(e) SINAD is difference in  dB between
steps (c) and (d) above.

(f) An acceptable SINAD limit  is 10 dB
or  more. Record P  (Pass) or  F  (Fa il).

2. Repea t  st ep 1 above for  t est  No. 2 and
33.

3. If t est s No. 1, 2 and 3 a ll pass, go to AGC
Test  pa ragraph  4-5a(3) below. If t est s No. 1, 2 and
3 a ll fa il, go to High  Level Sensit ivity Test  (pa ra
4 -5 a (2 )(c)) .  I f s om e  t e s t s  fa i l ,  go t o M od e
Troubleshoot ing Test  pa ragraph  4-6c.

(c) High  level sensitivity test (N o. 4)
1. Set  RT and Signa l Genera tor  con t rols

and switches to posit ions given  in  t able 4-2 t est
No. 4.

2. Per form Low Level Sensit ivity Test  (No.
1, 2, and 3) to check SINAD for  t est  No. 4. Record P
(Pass) or  F  (Fa il).

(3) AGC test (N o. 5).
(a) AGC test setup.

CAUTION

Do not  tune the RT or  key the Handset
PTT switch  when  the Signa l Genera tor
is connected direct ly to the ANT connec-
tor .
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1. S e t u p  e q u i p m e n t  a s  d i s cu s s e d  i n
paragraph  4-5a(1) and shown in  figure 4-2 except
for  t h e  S t ep  At t en u a t or . Con n ect  t h e  S ign a l
Genera tor  direct ly to the RT ANT connector  for
th is t est  on ly.

2. Set  RT SQUELCH switch  to OFF.
(b) AGC test.

1. Set  RT and Signa l Genera tor  con t rols
and switches to posit ions given  in  t able 4-2 t est
No. 5.

2. Adju s t  RT VOLU ME  con t r ol for  a n
audio ou tpu t  level of 1.5 ±0.5 V rms as measured
on  Distor t ion  Ana lyzer .

3. Check to see tha t  distor t ion  level is less
than  10 percen t . Record P  (Pass) or  F  (Fa il).

(4) N arrow band  audio test (N o. 6, 7, and  8).
(a) N arrow band  audio test setup.

1. S e t u p  e q u i p m e n t  a s  d i s cu s s e d  i n
paragraph  4-5a(1) and shown in  figure 4-2.

2. Set  RT SQUELCH switch  to OFF.
(b) N arrow band  audio test.

1. Set  RT and Signa l Genera tor  con t rols
and switches to posit ions given  in  t able 4-2 t est
No. 6.

2. S e t  D is t or t ion  An a lyze r  t o VO L T -
METER funct ion  and METER RANGE switch  to
3.0 volt s.

3. Check to see tha t  audio ou tpu t  level is
m or e t h a n  2.3 V r m s m ea su r ed on  Dist or t ion
Analyzer . Record P  (Pass) or  F  (Fa il).

4. Adju s t  RT VOLU ME  con t r ol for  a n
a u dio ou t pu t  level of 2.2 V r m s m ea su r ed on
Distor t ion  Ana lyzer .

5. Check to see tha t  audio distor t ion  is less
than  10 percen t . Record P  (Pass) or  F  (Fa il).

6. Set  RT and Signa l Genera tor  con t rols
and switches to posit ions given  in  t able 4-2 t est
No. 7.

7. Check to see tha t  audio ou tpu t  level is
m or e t h a n  2.3 V r m s m ea su r ed on  Dist or t ion
Analyzer . Record P  (Pass) or  F  (Fa il).

8. Adju s t  RT VOLU ME  con t r ol for  a n
a u dio ou t pu t  level of 2.2 V r m s m ea su r ed on
Distor t ion  Ana lyzer .

9. Check to see tha t  audio distor t ion  is less
than  10 percen t . Record P  (Pass) or  F  (Fa il).

10. Set  RT and Signa l Genera tor  con t rols
and switches to posit ions given  in  t able 4-2 t est
No. 8.

11. Check to see tha t  audio ou tpu t  level is
m or e t h a n  2.3 V r m s m ea su r ed on  Dist or t ion
Analyzer . Record P  (Pass) or  F  (Fa il).

12. Adju st  RT VOLUME  con t r ol for  a n
a u dio ou t pu t  level of 2.2 V r m s m ea su r ed on
Distor t ion  Ana lyzer .

13. Check to see tha t  audio distor t ion  is
less than  10 percen t . Record P  (Pass) or  F  (Fa il).

(5) S quelch  test (N o. 9).
(a) S quelch  test setup.

1. Set u p equ ipm en t  a s d iscu ssed  in
paragraph  4-5a(1) and shown in  figure 4-2.

2. Set  RT POWER switch  to RCV ONLY.
3. Set  RT SQUELCH switch  to OFF.

(b) S quelch  test.
1. Set  RT and Signa l Genera tor  con t rols

and switches to posit ion  given  in  t able 4-2 t est  No.
9. (For  th is t est  on ly, the Signa l Genera tor  is set  to
30 percen t  AM modula t ion  a t  500 Hz.)

2. Adjust  audio ou tpu t  level to 1.5 V rms
as measured on  Distor t ion  Ana lyzer .

3. Set  RT SQUELCH switch  to ON.
4. Check to see tha t  audio ou tpu t  level r e-

mains a t  1.5 V rms as in  step 2 above.
5. Disconnect  RF Signa l Genera tor  inpu t

to RT. Audio ou tpu t  level shou ld drop by a t  least
20 dB. Record P  (Pass) or  F  (Fa il).

(6) R etransm it test (N o. 10).
(a) R etransm it test setup.

1. Set u p equ ipm en t  a s d is cu s s e d  in
paragraph  4-5a(1) and shown in  figure 4-2.

2. Set  switch  S2 on  the Isola t ion  Box to the
1000 ohms posit ion .

3. Set  RT SQUELCH switch  to RXMT.
4. Set  RT POWER switch  to RCV ONLY.
5. Set  RT VOLUME cont rol to midrange.
6. Set  RT and Signa l genera tor  con t rols

and switches to posit ions given  in  t able 4-2 t est
No. 10. (For  th is t est , set  the Signa l Genea tor  to 30
percen t  AM modula t ion  a t  500 Hz modula t ing fre-
quency.)

(b) R etransm it level test.
1. Check to see tha t  audio ou tpu t  level is

more than  150 mV rms measured on  Distor t ion
Analyzer . Record P  (Pass) or  F  (Fa il).

2. Set  RT VOLUME cont rol to min imum
(fu lly CCW).

3. Check to see tha t  audio ou tpu t  level is
same as in  step 1 above. Record P  (Pass) or  F  (Fa il).

(c) R etransm it key test.
1. Set  the Signa l Genera tor  to AM modula -

t ion  a t  30 percen t  and 500 Hz modula t ing frequen-
cy.

2. Set  ou tpu t  level of Signa l Genera tor  to
3500 mV.

3. Ch eck  t o see t h a t  r es is t a n ce bet ween
Isola t ion  Box J 5 (posit ive lead to mult imeter ) and
J 6 (ground lead of mult imeter ) is less than  50 ohms
m e a s u r e d  on  M u l t i m e t e r  AN /U S M -2 2 3 /U .
Record P  (Pass) or  F  (Fa il).

4. Disconnect  Signa l Genera tor .
5. Ch eck  t o see t h a t  r es is t a n ce bet ween

Isola t ion  Box J 5 and J 6 is more than  10,000 ohms
m e a s u r e d  on  M u l t i m e t e r  AN /U S M -2 2 3 /U .
Record P  (Pass) or  F  (Fa il).
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(7) Wide band  (X-m ode) audio response test (N o.
11).

(a) Wide band audio response test setup.
1. S e t u p  e q u i p m e n t  a s  d i s cu s s e d  i n

paragraph  4-5a(1) and shown in  figure 4-2.
2. Connect  X-mode t est  box J 2 banana  con-

nector  to Distor t ion  Ana lyzer .
3. Set  RT SQUELCH switch  to OFF.

(b) Wide band audio response test.
1. Set  RT and Signa l Genera tor  con t rols

and switches to posit ions given  in  t able 4-2 t est
No. 11. FM devia t ion  is set  a t  5 kHz on  Signa l
Genera tor .

2. Check to see tha t  audio ou tpu t  level of
X-MODE connector  J -2 is more than  250 mV rms
measured on  Distor t ion  Ana lyzer . Record P  (Pass)
or  F  (Fa il).

3. Set  Sign a l Gen er a t or  m odu la t ion  fr e-
quency to 20 Hz.

4. Check to see tha t  audio ou tpu t  level is
with in  2.5 dB from level to st ep 2 above. Record P
(Pass) or  F  (Fa il).

5. Set  Sign a l Gen er a t or  m odu la t ion  fr e-
quency to 8 kHz.

6. Check to see tha t  audio ou tpu t  level is
with in  0 to –5 dB from level of st ep 2 above.
Record P  (Pass) or  F  (Fa il).

(8) FS K/ CW sensitivity test (N o. 12 and  13).
(a) FS K/ CW sensitivity test setup.

1. S e t u p  e q u ip m e n t  a s  d i s cu s s e d  in
paragraph  4-5a(1) and shown in  figure 4-2.

2. Set  RT SQUELCH switch  to OFF.
(b) FS K/ CW sensitivity test.

NOTE

The POWER switch  is spr ing-loaded in
the TUNE posit ion  and au tomat ica lly
retu rns to the HI PWR posit ion  when
r elea sed.

1. Set  RT and Signa l Genera tor  con t rols
and switches to posit ions given  in  t able 4-2 t est
No. 12.

2. Tune RT. If RT will not  tune, set  RT
power  con t rol selector  to RCV ONLY.

3. Per form Low Level Sensit ivity Test  (No.
1), pa ragraph  4-5a(2)(b)1 to check SINAD for  t est
No. 12. Record P  (Pass) or  F  (Fa il).

4. Set  RF and Signa l Genera tor  con t rols
and switches to posit ions given  in  t able 4-2 t est
No. 13.

5. Per form steps as in  2 and 3 above to
check SINAD for  t est  No. 13. Record P  (Pass) or  F
(Fa il).

(9) S S B sensitivity tests (N o. 14 through N o. 18),
(a) S S B sensitivity test setup.

1. S e t u p  e q u ip m e n t  a s  d i s cu s s e d  in
paragraph  4-5a(1) and shown in  figure 4-2.

2. Set  RT SQUELCH switch  to OFF.
(b) S S B sensitivity tests.

NOTE

The POWER switch  is spr ing-loaded in
the TUNE posit ion  and au tomat ica lly
retu rns to HI PWR posit ion  when  releas-
ed.

1 . Set  RT and Signa l Genera tor  con t rols
and switches to posit ions given  in  t able 4-2 for
test  No. 14.

2. T une R T . If R T  unit will not tune, set R T
power control selector to R CV ON LY .

3. P er for m  Low Level Sen s it ivit y Tes t
(No. 1), pa ragraph  4-5a(1)(b)1 to check SINAD for
test  No. 14. Record P  (Pass) or  F  (Fa il).

4. Repea t  st eps 1, 2, and 3 above to check
SINAD for  t es t s  No. 15 t h r ou gh  18. Recor d P
(Pass) or  F  (Fa il) for  each  test .

(10) FM sensitivity tests (N o. 19 through  N o. 23).

NOTE

For  Test  No. 23, use on ly un tuned RCV
ONLY posit ion  of the RT POWER con-
t rol selector .

(a) FM sensitivity test setup.
1. S e t u p  e q u ip m e n t  a s  d i s cu s s e d  in

paragraph  4-5a(1) and shown in  figure 4-2.
2. Set  RT SQUELCH switch  to OFF.

(b) FM sensitivity tests.

NOTE

The POWER switch  is spr ing-loaded in
the TUNE posit ion  and au tomat ica lly
retu rns to HI PWR posit ion  when  releas-
ed.

1. Set  RT a n d Sign a l Gen r a t or  con t r ols
and sit ches to posit ions given  in  t able 4-2 for  t est
No. 19.

2. Tune RT. If RT unit  will not  tune, set  RT
POWER cont rol selector  to RCV ONLY.

3. Per form Low Level Sensit ivity Test  (No.
1), pa ragraph  4-5a(2)(b)1 to check SINAD for  t est
No. 19, indica ted in  t able 4-2. Record P  (Pass) or  F
(Fa il).

4. Repea t  st eps 1, 2 and 3 above to check
SINAD for  t es t s  No. 20 t h r ou gh  23. Recor d P
(Pass) or  F  (Fa ir ) for  each  test .
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b. T ransm it Evaluation  T ests. If Receive Eva lua -
t ion  Test s have a ll passed, proceed with  Transmit
E va lu a t ion  Test s . Aft er  r eceive a n d t r a n sm it
eva lu a t ion  t es t s  h a ve pa ssed t h e RT m a y be
retu rned to service. If t r ansmit  eva lua t ion  test s
fa il, follow t roubleshoot ing procedures given  in
the t ext  and diagrams for  the next  act ion  to be
taken . See figure 4-1.

(1) T ransm it evaluation  test setup.
(a) I n s p e ct  R T  for  e x t e r n a l  d e fe ct s  or

damage (see chap 2).
(b ) C h e c k  t o  s e e  t h a t  P O W E R  a n d

SQUELCH switches on  RT are OFF.

CAUTION

Be sure pola r ity is cor rect  when  connect -
ing the power  supply to the radio.

(c) Connect  RT and test  equ ipment  as shown
in  figure 4-5.

(d ) Turn  on  test  equ ipment  and a llow a t  least
30 minutes for  warmup.

(e) prepare t ransmit  eva lua t ion  da ta  sheet s
simila r  to t able 4-3 for  use dur ing t ransmit  eva lua-
t ion  test ing. Do not  wr ite in  th is book.

(f) As each  t est  is completed, one or  more
quest ions about  tha t  t est  must  be answered by in -
ser t ion  of P  (Pass) or  F  (Fa il) on  the da ta  sheet .

(g) The next  procedure is to determine the ac-
t ion  requ ired from the answer (s) to quest ions of (f)
above.

(h ) Do not  begin  t roubleshoot ing procedures
un t il directed to do so in  t ext  or  figure dur ing
eva lua t ion  test ing. If a  pa r t icu la r  t rouble is in -
dica ted dur ing the t est s, and fu r ther  direct ion  is
not  given , it  must  be noted a long with  t est  da ta  for
la ter  eva lua t ion .

(i) Follow direct ions to and from addit iona l
flow diagrams and/or  inst ruct ions in  the t ext  dur -
ing a ll t est ing.

(j) Figure 4-6 shows the pa th  followed while
t ransmit  eva lua t ion  test ing.

(2) AM and S S B output test (table 4-3, T est N o. 1
and  2).

(a) AM power ou tput test (table 4-3, T est N o.
1).

1. Set  RT con t rols a s follows:

Control S etting
POWER RCV ONLY
MODE AM
F RE QUE NCY 2.1500 MHz
VOLUME Midr a n ge

2. Con n ect  m u lt im et er  t o ANT t er m in a l
th rough  T-probe connector  HP 11042A.

3. Adjust  Audio Oscilla tor  No. 1 for  a  fre-

quency of 1.5 kHz and level ou t  of Isola t ion  Box of
2 mV measured on  the Distor t ion  Ana lyzer .

4. Place RT in to coupler  Home posit ion .

NOTE

Coupler  Home is a t t a ined by set t ing RT
POWER cont rol from RCV ONLY to a
p ow e r  p os i t ion  w i t h ou t  t u n in g .  I f
coupler  Home test  fa ils dur ing any of
the t est  in  t able 4-3, r eplace 1A1A24
and repea t  test .

5. Key RT in  LO PWR. Check to see tha t
ou tpu t  volt age is 7 to 16 V ac as measured on
mult imeter  and cur ren t  is less than  2.5 amperes as
measured on  power  supply meter . Unkey RT.

6. Set  RT POWER cont rol to HI PWR. Key
RT and check to see tha t  ou tpu t  voltage is between
30 and 50 V ac and cur ren t  is less than  7 amperes.
Unkey RT.

7. If power  ou tpu t  fa ils, go to Transmit
Signa l Pa th  Test  (pa ra  4–7a).

8. If power  ou tpu t  passes, proceed to t est
No. 2.

(b) S S B d istortion  test (N o. 2).
1. Set  RT con t rols a s follows:

Control S etting
POWER RCV ONLY
MODE SSB
F RE QUE NCY 2.1500 MHz
VOLUME Midr a n ge

2. Audio Oscilla tor  No. 1 is disconnected
for  st ep 2 on ly. Connect  Audio Oscilla tor  No. 2 and
adjust  for  2.8 kHz a t  a  level of 2 mV ou t  of Isola -
t ion  Box.

3. Reconnect  Audio Oscilla tor  No. 1
4. Place RT in to Coupler  Home posit ion  by

set t ing POWER cont rol to LO PWR.
5. Key RT and check to see tha t  ou tpu t

voltage is more than  7 V ac and cur ren t  is less than
2.5 amperes. Unkey RT.

6. Set  RT POWER cont rol to HI PWR. Key
RT and check to see tha t  ou tpu t  voltage is between
32 a n d 50 V a c a n d cu r r en t  is  less  t h a n  5.5
amperes. Unkey RT.

7. Connect  Oscilloscope to the ou tpu t  of
the 30 dB a t t enua tor .

8. Key RT.
9. Adju s t  Oscilloscope  for  a  wa vefor m

base width  of 4 to 6 divisions.
10. Test  passes if waveform width  a t  75

percen t  amplitude is less than  70 percen t  of width ,
a t  base. F igure 4-7 shows th is waveform.

11. Unkey RT unit .
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Figu r e 4-7. S in gle sid e ba n d  d ist or t ion  w a vefor m .

(3) AM m odulation  test (N o. 3).
(a) Set  RT POWER cont rol to RCV ONLY,

MODE to AM, and FREQUENCY to 2.150 MHz.
(b) Set  Audio Oscilla tor  to 1 kHz a t  a  level ou t

of Isola t ion  Box of 2 mV.
(c) Place RT in  Coupler  Home posit ion .
(d ) Connect  Oscilloscope to rea r  of 30 d B At -

tenuator .
(e) Key RT. Check to see tha t  ra t io of maximum

voltage to min imum voltage is more than  3 to 1. F igure
48 shows th is waveform.

(f) Unkey RT.
(4) S idetone/ N o-tune tone test (N o. 4 and  5).

(a) T est setup.

1. Set  RT con t rols a s follows:
Control S etting

P OWE R RCV ONLY
MODE SSB
FREQUENCY 2.150 MHz

2. Set  Audio Oscilla tor  No. 1 to 2 kHz and
adjust  ou tpu t  level to 2 mV ou t  of Isola t ion  Box.

3. Disconnect  Audio Oscilla tor  No. 2.
4. Set  RT POWER cont rol to LO PWR.

(b) S idetone test (N o. 4).

a) Key RT. A sidetone shou ld be hea rd in
1. Pa r t  1.

handset .
(b) If t est  fa ils, proceed to figure 4-75, sheet  1.
(c) Unkey RT.
(d ) Disconnect  Audio Oscilla tor  No. 1.

2. Part 2.
(a) Adjust  Audio Oscilla tor  No. 1 to 5 kHz

while RT remains keyed.

(b) A sidetone shou ld be hea rd. Check tha t
output  voltage is less than  4 Vac as measured on  RF
vol t m e t e r .  

(c) After  approximately 10 seconds, sidetone
should not  be hea rd.

(d ) Unkey RT.
(e) If t est  fa ils, proceed to figure 4-75, sheet  2.

(c) N o-tune tone test (N o. 5).
NOTE

Par t  1 is applicable on ly to RT un it s with
n ewer  cou pler  con t r ol logic m odu les
1A1A24A2A2 (in  coupler  1A1A24), Con t ract
No. DAAB07-84-C-K582.

1. Part 1 (Built-in-T est) (BIT ).
(a) Set  RT con t rols a s follows:

Control S etting
P OWE R OF F
MODE AM
F RE QU E N CY 2.150 MHz

(b) Set  RT POWER switch  to TUNE and hold.
(c) Listen  in  handset . A No-Tune tone

should not be heard.
(d ) Release RT POWER switch .
(e) If No-Tune tone is hea rd, r eplace 1A1A24

and repea t  t est  st eps (a) th rough  (d ).
(f) If No-Tune tone is not heard, proceed to

par t  2 t est .
2. Part 2.
(a) Set  RT POWER cont rol to RCV ONLY

(coupler  home posit ion), and then  to LO PWR.
(b) Key RT and list en  in  handset  for  a  No-

Tune tone (a  2 kHz tone burst  a t  2.4 Hz ra te). A No-
Tune tone shou ld not be heard.

(c) Unkey RT.
(d ) If t est  fa ils, proceed to figure 4-72.
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Figu r e 4-8. AM m od u la t ion  w a vefor m .

3. Part 3.
(a) Disconnect  coax from RT an tenna  to

open antenna  lead.
(b) Set  RT POWER switch  to RCV and then

to LO PWR.
(c) Key RT.

NOTE
Two key opera t ions may be required.

(d ) Listen  in  handset  for  No-Tune tone. The
No-Tune tone should  be heard.

(e) Unkey RT.
(f) If t est  fa ils, proceed to figure 4-72.
4. Part 4.
(a) Reconnect  50 ohm RF cable with  30 d B

At tenua tor  to ANT connector .
(b) Set  RT POWER switch  to TUNE po-

sit ion  and release.
(c) Aft er  t u n in g is  com plet e , s e t  RT

POWER switch  to LO PWR.
(d ) Key RT. Listen  for  No-Tune tone.
(e) Unkey RT.
(f) I f No-Tu n e t on e is  h ea r d, r epla ce

1A1A24 and repea t  t est  st ep (b) th rough  (e) above.
(g) If No-Tune tone is not  hea rd, proceed

to Test  No. 6 of t able 4-3, pa ragraph  (5).
(5) CW/ FS K m odulation  test  (No. 6 and  7).

(a) CW test (N o. 6).
1. Connect  Frequency Counter  to 30 dB

At tenua tor  and set  r esolu t ion  to 10 Hz.

2. Disconnect  both  Audio Oscilla tors.

3. Set  RT MODE to CW and POWER con-
t rol to HI PWR.

4. Key RT. Check to see tha t  ou tpu t  fre-
quency is 2.1520 MHz ±200 Hz.

5. Check to see tha t  ou tpu t  volt age is be-
tween  32 and 50 V ac and cur ren t  is less than  7 
amperes.

6. Unkey RT.
(b) FS K test (N o. 7).

1. Connect  Frequency Counter  to 30 dB
At tenua tor . Set  RT MODE to FSK, and POWER
switch  selector  to HI PWR.

2. Key RT and check to see tha t  ou tpu t  fre-
quency is 2.1516 MHz ±200 Hz.

3. Unkey RT. Check to see tha t  immedia te-
ly a fter  unkeying, the ou tpu t  frequency momen-
ta r ily indica tes 2.1524 MHz ±200 Hz.

(6) S S B R F power output tests 8 to 14.
(a) T est setup.

1. Connect  both  Audio Oscilla tor s to the
Isola t ion  Box.

2. Adjust  Audio Oscilla tor  No. 1 to 1500
Hz a t  2 mV output .
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3. Set  RT Mode Cont rol to SSB.
4. Set  RT POWER cont rol to HI PWR.

(b) T est N o. 8.
1. Set  RT FREQUENCY to 3.900 MHz.

2. Tune RT.
3. Key RT.
4. Check to see tha t  ou tpu t  volt age is be-

tween  28 and 49 V ac and cur ren t  is less than  7
a m per es . I f volt a ge or  cu r r en t  a r e n ot  wit h in
limit s, t est  fa iled.

5. Unkey RT.
(c) T ests N o. 9 through 14. Repea t  t est  pro-

cedures of t est  No. 8 for  t est s No. 9 th rough  14 a t
the respect ive frequency given  in  t able 4-3.

(7) FM m odulation  test (N o. 15).
(a) T est setup.

1. Disconnect  Audio Oscilla tor  No. 2 and
set  Audio Oscilla tor  No. 1 for  a  frequency of 1 kHz
with  Isola t ion  Box ou tpu t  of 2 mV ±0.3 mV.

2. Set  RT POWER cont rol to HI PWR and
MODE  con t r ol t o F M, a n d  F RE QU E N CY
35.055 MHz.

3. Tune RT.
(b) Output test.

1. Key RT.
2. Check to see tha t  ou tpu t  voltage is

t o

be-
tween  28 and 49 V ac and cur ren t  is less than  7
amperes. If voltage and cur ren t  a re not  with in
limit s, the t est  fa iled.

3. Unkey RT.
(c) Modulation  test of com posite (audio plus 150

Hz).
1. Connect  Devia t ion  Meter  to rea r  of 30

dB At tenua tor .
2. Set  RT POWER cont rol to LO PWR.
3. Key RT. Check to see tha t  modula t ion  is

between  8 kHz and 13 kHz. If modula t ion  is not
between 8 and 13 kHz, the test  fa iled.

4. Unkey RT. Disconnect  Isola t ion  Box.
(d ) 150 Hz test.

1. Disconnect  Audio Oscilla tor .
2. Key RT.
3. Check to see tha t  150 Hz signa l is bet -

ween  2.4 kHz and 4.0 kHz on  Devia t ion  Meter . If
modula t ion  is not  with in  limit s, t est  fa iled.

4. Unkey RT.
(8) Wide band X-m ode test (N o. 16).

(a) T est setup.
1. Connect  the ou tpu t  of Audio Oscilla tor

No. 1 to both  the X-Mode test  box (FXD cable with
BNC termina l) and oscilloscope.

2. Set  oscilla tor  frequency to 1000 Hz.
3. Adjust  ou tpu t  level to 12V peak to peak

on  oscilloscope.
4. Set  RT POWER cont rol to LO PWR.
5. Set  MODE cont rol to FM.

6. Set  FREQUENCY to 35.055 MHz.
(b) Wide band  deviation  test.

1. Tune RT.
2. Key RT.
3. Measure FM devia t ion .
4. Test  passes if peak devia t ion  is between

3 and 7 kHz.
5. Unkey RT.
6. Reconnect  Audio Oscilla tor  to Isola t ion

Box.
(9) FM power ou tpu t tests (N o. 17, 18, and  19).

(a) T est setup.
1. Con n ect  Au d io Oscilla t or  N o. 1  t o

Isola t ion  Box.
2. Adjust  Audio Oscilla tor  level to 2 mV

into RT.
3. Set  RT MODE cont rol to FM.
4. Set  RT POWER cont rol to HI PWR.

(b) FM power output test N o. 17.
1. Set  FREQUENCY to 40.055 MHz.

2. Key RT.
3. Check to see tha t  DC input  cur ren t  is

less than  7 amperes.
4. Check to see tha t  RF ou tpu t  voltage is

between  28 and 49 V ac.
5. Test  passes if r equ irements of 3 and 4

are met .
(c) FM power output tests N o. 18 and  19.

1. Repea t  t est  procedures of t est  No. 17
for  t est s No. 18 and 19 of t able 4-3 a t  the respec-
t ive frequency.

2. If t est  No. 19 passes and a ll previous
eva lua t ion  test s pass, r etu rn  RT to service.

4-6. Receive Functional Troubleshooting
Tests
Th e r eceive t r ou blesh oot in g t es t s  a r e lis t ed in
table 4-4. The applicable t ext  pa ragraph  is given
for  each  test . Per form the t est s in  the order  given
or  d ir ect ed  in  t h e  a s s ocia t ed  t r ou bles h oot in g
diagrams. RT u n it  cover s  a r e  r em oved  wh ile
t roubleshoot ing (pa ra  4-10a).

CAUTION

Th e m in icoa xia l (coa x) ca ble con n ec-
t ions on  the bot tom of the RT un it  a re
held in  their  jacks with  cr imped coax re-
t a in er s . To discon n ect  t h e coa x ca ble
when  t est ing, use a  pa ir  of needle nose
plier s. Bend up the reta in ing “ea rs” on
the spr ing clips just  enough  to permit
the cable connect ion  to be pa r ted.
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T able 4-4. R eceive T roubleshoating T ests

T est Paragraph

Voltage Dist r ibut ion 4-6a

Syn t h esizer 4-6b

Mode 4-6c

Receive Signal Pa th 4-6d

AGC 4-6e

Narrow Band Audio 4-6f

Squ elch 4-6g

Ret r a n sm it 4-6h

Wide Band Audio 4-6i

FSK/CW Sinad 4-6j

SINAD 4-6k

a. Voltage Distribu tion  T roubleshooting T est.

CAUTION

Be sure pola r ity is cor rect  when  connect -
ing the power  supply to the RT.

(1) Connect  t est  equ ipment  as shown in  figure
4-9 .

CAUTION

Cu r r en t  fr om  power  su pply m u st  be
limited to 10 amperes.

(2) Turn  on  t est  equ ipment  and a llow a t  least
30 minutes for  warmup.

CAUTION

In su r e t h e 30 dB At t en u a t or  is  con -
nected between  the ANT connector  and
the Signa l Genera tor  pr ior  to energizing
the RT for  t est ing.

(3) Adjust  power  supply for  +24 ±1.5 V dc.
(4) Set  RT con t rols a s follows:

Control S etting

P OWE R OF F
MODE AM
F RE QUE NCY 2.150 MHz

(5) Check voltage a t  1A1A31 termina ls E73
and E15, shown on  test  poin t  diagram figure 4-10.

F igure FO-9 (sheet  1) shows the deta iled block
diagram.

(6) F igure 4-11 shows the pa th  followed while
t roubleshoot ing voltage dist r ibu t ion  circu it s.

(7) If +24 V dc is presen t  a t  both  t ermina ls,
proceed to step (8).

(8) If +24 V dc is not  presen t  a t  1A1A31-E73,
ba t tery connector  may open . Check con t inu ity be-
tween  ba t t ery connector  1A1J 6 pin  5 and 1A1A31-
E73 and between  P in  1 and 1A1A31-E55 (or  case).
If the supply volt age is presen t  a t  E73 bu t  not  a t
E15, proceed as follows:

NOTE

Check to see tha t  X-mode connector  is in
place.

(a) Remove TR Relay 1A1A2.
(b) Turn  off 24 Vdc power  supply.
(c) Check E15 resistance to ground to con-

firm fault  (shor t ) is not  in  power  line.
(d ) Turn  on  24 Vdc power  supply.
(e) Check con t inu ity of both  fuses and ser ies

diode CR3 loca ted on  1A1A2. Replace defect ive
component .

(f) Insta ll module 1A1A2 in  RT.
(g) Set  power  supply volt age to +40 V dc

±0.5 V dc and limit  cur ren t  using a  4.7K resistor  in
ser ies with  the input  to the RT.

(h ) Check CR4 Zener  Voltage, figure FO-9.
If voltage is more than  36 V or  less than  31 V,
replace CR1 zener .

(9) Adjust  power  supply to 24 V dc ±0.5 V.
(10)
(11)
(12)

V dc.
(13)

T est

1 -5V

Remove ser ies resistor .
Set  RT Mode con t rol to RCV ONLY.
Check voltage a t  t ermina l E1 is 23.08 ±0.2

Measure and record voltages list ed below.

(For Reference
On ly)

Module &Pin
V oltage A31 L ocat ion
L im its E -T erm in al 1A 1A 2 1A1A4 1A1A5

±0.3 E75 11 7
2 +5V (D) ±0.3 E56 11
3 +5V (A) ±0.3 E58 15 9
4 +10V ±0.3 E57 7.25 12

CAUTION

Before proceeding to next  st ep, ensure
the 50 ohm RF Voltmeter  load is con-
nected to the broadband amplifier , A 12,
breaking the signa l pa th  to the PA.

4-20



TM 11-5820-553-23/EE150-SN-MMO-010/E110 PRC70

Figu r e 4-9. Vol t a ge d i st r ibu t ion  t est  set u p .
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Figu r e 4-10. Vol t a ge d ist r ibu t in g  t est  p oin t  loca t ion .
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Figure 4-11. 

TM 11-5820-553-23/EE150-SN-MMO-010/E110 PRC70
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NOTE

R e l a y s  1 A 1 A 2 K 1 ,  1 A 1 A 2 K 2 ,  a n d

poin t  loca t ions for  these t est s a re shown in  figure
4-13.

(1) Pum p VFO 1A1A18 troubleshooting tests.
(a) Set  up t est  equ ipment  as shown in  figure1A1A5K1 a re act iva ted when  keyed

a ll power  modes except  OFF.

(13) Measure voltage a t  E-termina ls
below. Handset  may be used to key RT.

in

in  list

4-14 setup (A).
(b) Set  RT FREQUENCY and MODE con-

t rols a s indica ted below.
(c) Check Pump VFO 1A1A8 frequency and

signa l level a t  t est  poin t s indica ted.
(d ) Test  poin t  loca t ions a re shown in  figure

4-13. The t roubleshoot ing flow diagram is shown
in  figure 4-15.

(e) Set  up t est  equ ipment  as shown in  figure
4–11 setup (B).

(f) Check Phase Detector  1A1A8 ou tpu t
level.

For R eference
Only Modu le

V oltage Pin  L ocat ion
In d ica t ion s

1A31
E-T er-
m inal UnkeyedT est R elay Keyed 1A2 1A4 1A5

5 A2K1
6 A2K2
7 A2K2
8 A5K1

(PS Fil-
ter  in
XMT
Mode)

E 70 O V dc
E 71 O V dc
E 72 O V dc
E -1 24V dc

±1.5

-5V dc ±0.3 14
+ 10V dc ±0.3 10
+ 24V dc ±0.5 13, 16, 17
Volt a ge
Ch a n ge

-1 ±0.7V dc

Tes t R T
M od u le Poin t Freq. Model Test Freq. L evel

Pump VFO P2 W5A13P1 2.150 MHz AM 113.605 ±5 kHz > -2 dBm
1A1A18

P1 W4A6A2P1 2.150 MHz AM 113.605 ±5 kHz         > + 1 dBmNOTE
P h a se TP 1 2.150 MHz AM > + 3Vdc
Det ect or
1A1A8

TP 2 2.150 MHz AM + 16 ±0.75V dc
Rela y 1A1A2A1K1 is  a ct iva t ed wh en
keyed in  a ll power  modes except  OFF
and RCV ONLY. (2) T ranslator 1A1A6 troubleshooting tests.

(a) Set  up t est  equ ipment  as shown in  figure(14) Set  POWER cont rol to LO PWR. Measure
and record voltages a t  E-termina ls for  each  circu it
list ed below:

4-16.
(b) Set  RT FREQUENCY and MODE con-

t rol a s indica ted below.
(c) Check Transla tor  1A1A6 inpu t  and ou t -

(For  Ref-
eren ce
On ly)

1A1A31 V oltage M od u le
1A1A2A1K1 E-T er- In d ica t ion s 1A2 Pin

T est Circu it m in al Unkeyed Keyed L ocat ion

9 RT-55 E61 -5  V dc ±0.3 + 5 V dc ±0.3 12
10 TR-55 E 62 + 5V dc ±0.3 -5V dc ±0.3 12

pu t  frequency and signa l level a t  t est  poin t s in -
dica ted.

(d ) Test  poin t  loca t ions a re shown in  figure
4-13. The t roubleshoot ing flow diagram is shown
in  figure 4-17.

(15) If any test s 1 th rough
below for  module replacement .

10 fa il, r efer  to list M od u le T est Poin t R T  Freq. Mode Test Freq. L evel

Transla tor Signal Gen. 2.150 MHz AM 113.605 MHz + 1 dBm
1A1A6 Input in to W3 Cable

(Pump Term)Failed  T est
Tr a n s la t or W2 Cable 2.150 MHz AM 8,800 MHz > -7 dBm
1A1A6 Output  in to Counter - ±5 kHz

volt m et er
1
2
3
4
5
6
7
8
9

10

NOTE

The cor rect  Transla tor  ou tpu t  frequency
is 6.7 MHz plus the RT dia l frequency in
1 0 0  k H z in cr e m e n t s  ± 5  k H z.   

(3) S econd Mixer 1A1A16 troubleshooting tests.
(a) Set  up t est  equ ipment  as shown in  figure

4-18.
(b) Set  RT FREQUENCY and MODE con-

t rols a s indica ted below.
(c) Check Second Mixer  1A1A16 ou tpu t  level

b. R eceive S yn th esizer T rou blesh ootin g T ests.
There a re six separa te t est  groups tha t  compr ise
the syn thesizer  t est s. These t est s a re conducted in -
dividua lly as shown on  the simplified syn thesizer
t roubleshoot ing diagram in  figure 4-12 and a re
discussed in  the following paragraphs. The test a t  t est  poin t  indica ted.
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 PARA 4-6

 PARA 4-6
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 (PARA 4-6b(6))
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Figure 4-12. Synthesizer troubleshooting diagram.

4 -2 5



TM 11-5820-553-23/EE150-SN-MMO-010/E110 PRC70

Figu r e 4-13. S yn t h esiz er  t est  p oin t s loca t ion s (sh eet  1 of 3).

4-26



TM 11-5820-553-23/EE150-SN-MMO-010/E110 PRC70

Figure 4-13. S yn t h esiz er  t est  p oin t s loca t ion s (sh eet  2 of 3).
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- Figu r e 4-13. S yn t h esi z er  t est  p oin t s loca t ion s (sh eet  3 of 3).
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Figu r e 4-14. P u m p  VFO 1A1A18 t est  set u p .
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Figu r e 4-15. P u m p  VFO 1A1A18 t r ou blesh oot in g d ia gr a m .
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Figu r e 4-16. Tr a n sla t or  1A1A6 t est  set u p .
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 FIG 4-12

TM 11-5820-553-23/EE150-SN-MMO-010/E110 PRC70

Figure 4-17. Translator 1A1A6 troubleshooting diagram.
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Figu r e 4-18. S econ d  m ixer  1A1A16 t est  set u p .
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 PARA 4-6

 PARA 4-6

 PARA 4-6

 PARA 4-6

TM 11-5820-553-23/EE150-SN-MMO-010/E110 PRC70

(d ) Test  poin t  loca t ions a re shown in  figure (4) Lower Loop 1A1A9 troubleshooting tests.
4-13. The t roubleshoot ing flow diagram is shown (a) Set  up t est  equ ipment  as shown in  figure
in  figure 4-19. 4-20.

(b) Set  RF FREQUENCY and MODE con-
M od u le Test Point R T  Freq. Mode Test Freq. L evel t rols a s indica ted below.

(c) Check frequencies and ou tpu t  levels a t
2nd Mix Cable Assy W4 2.150 MH z AM 100 MHz ±3 kHz > -10 dBm
1A1A16 t est  poin t s indica ted.

Figu r e 4-19. S econ d  m ixer  1A1A16 t r ou blesh oot in g d ia gr a m .
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Figu r e 4-20. Low er  loop  1A1A9 t est  set u p .

(d ) Test  poin t  loca t ions a re shown in  figure
4-13. The t roubleshoot ing flow diagram is shown
in  figure 4-21.

M od u le T est Poin t R T  Freq. Mode Test Freq. L evel

Lower  Loop Cable Assy 2.150 MHz AM 4.755 MHz > -12 dBm
1A1A9 W1 >20 Hz

Digit a l TP 3 2.150 MHz AM 1 kHz Pulse 8 to 10V PP
Divider 50% DC
1A1A11

P4 or  A9P1 2.150 MHz AM 4.5 MHz 200 to 400
mV PP

F r eq Module not  t ested. Replace a ft er  t est ing a ll other  modules.
Select or
1A1A1

(5) Upper Loop Divider 1A1A7 troubleshooting
tests.

(a) Set  up t est  equ ipment  as shown in  figure
4-22.

(b) Set  RT FREQUENCY and MODE con-
t rols a s indica ted below.

(c) Check frequencies and ou tpu t  levels a t
t est  poin t s indica ted.

(d ) Test  poin t  loca t ions a re shown in  figure
4-13. The t roubleshoot ing flow diagram is shown
in  figure 4-23.
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TM 11-5820-553-23/EE150-SN-MMO-010/E110 PRC70

Figu r e 4-21. Low er  loop  1A1A9 t r ou blesh oot in g d ia gr a m .
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M od u le T est Poin t R T  Freq. M od e Test Freq. L evel

Tr a n s la t or Signal Gen. See table 4-5 AM See table 4-5 + 1 dBm
1A1A6 Input in to W3 Cable

(Pump Term)

Phase Detec- P1 An y AM 100 kHz > 7 VPP
tor  1A1A8 µs pu lse
Source: 1A1A11

M od u le T est Poin t R T  Freq. Mode Test Freq. L evel

Phase Detec- P2 See table 4-5 AM 100 kHz 3.5 ±1 V
tor  1A1A8 Pulse Width
Source: Divide F r eq.
Source: by N depen den t

Figu r e 4-22. Up p er  loop  d iv id er  1A1A7 t est  set u p .
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 PARA 4-6

 TABLE 4-5,

 PARA 4-6

 PARA 4-6 

TM 11-5820-553-23/EE150-SN-MMO-010/E110 PRC70

Figur e 4-23. Up p er  loop  d iv id er  1A1A7 t r oubleshoot ing d ia gr a m  (sheet  1 of 2).
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 TABLE 4-5

 TABLE 4-5

TM 11-5820-553-23/EE150-SN-MMO-010/E110 PRC70

Figur e 4-23. Up p er  loop  d iv id er  1A1A7 t r oubleshoot ing d ia gr a m  (sheet  2 of 2).

(6) Oscillator Distributor 1A1A1O troubleshooting (a) Set  up t est  equ ipment  as shown in  figure
tests. 4-24.
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Figu r e 4-24. Osci l la t or  d i st r ibu t or  1A1A10 t est  set u p .

T able 4-5. Upper Loop and Pum p T est L im its

Test  2
Test  1 Phase Detector
Divide by N 1A1A8 Output
Pu lse Stable? Voltage @ TP1
Yes  or  No (V dc)

Test  3
Pump VFO
1A1A18

(MHz)

RT
F r eq
(MHz)

2.15

Sign a l
Gen er a t or
(MHz)

< 113114.000
113.605*
113.000
124.000
123.605*
123.000
134.000
133.605*
133.000
144.000
143.605*
143.000
154.000
153.605*
153.000
164.000
163.605*
163.000
167.000
186.605*
186.000

< 4.1

> 123
< 120

> 6.0
< 4.512.15

> 6.3
< 5.35

> 133
< 13022.15

> 7.5
< 6.1

> 143
< 14032.15

> 153
< 150

> 8.7
< 6.942.15

> 9.8
< 7.5

> 163
< 16052.15

> 10.8
< 9.2

> 173
< 17072.15

> 190> 13.2

Te st paragraph  4-6b(5) 4.
*P hase  De te ctor change s  voltage . S ignal Ge ne rator fre que ncy of ±5 kHz and divide  by N P u lse  = 100 kHz on ly  at th is  fre que ncy.
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 PARA 4-6

 PARA 4-6

 PARA 4-6
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(b) Set  RT F RE QUE NCY
trols a s indica ted below.

(c) Check frequencies and
test  poin t s indica ted.

and MODE con-

ou tpu t  levels a t

TM 11-5820-553-23/EE150-SN-MMO-010/E110 PRC70

(d ) Test  poin t  loca t ions a re shown in  figure
4-13. The t roubleshoot ing flow diagram is shown
in  figure 4-25.

M od u le T est Poin t R T  Freq. Mode T est Freq. Level

1A1A10 P 1 2.1500 MHz AM 11 MHz ±50 Hz > 600 mV p-p

1A1A10 P 3 2.1500 MHz AM 50 kHz ±10 Hz > 2.5 V p-p
50% DC

Figur e 4-25. Osci l la tor  d ist r ibu tor  1A1A10 t r oubleshoot ing d ia gr a m .
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c. Mode (R CV) T roubleshooting T ests. (a) Con n ect  t es t  equ ipm en t  a s  sh own  in
(1) Prelim inary test setup. figure 4-26.

Figu r e 4-26. Mod e (R CV) t est  set u p .

(b) Set  RT con t rols a s follows: (c) Figure 4-27 shows test  poin t  loca t ion  and
figu r e  4-28 s h ows  t h e  t r ou bles h oot in g flow

Control S etting dia gr a m .

FR E QUE N CY 02.1500 MHz
S QUE L CH OFF
POWE R R CV ON LY

4-42 Change 1



TM 11-5820-553-23/EE150-SN-MMO-010/E110 PRC70

Figu r e 4-27. Mod e (R CV) t est  p oin t  loca t ion  (sh eet  1 of 2).
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Figu r e 4-27. Mod e (R CV) t est  p oin t  loca t ion  (sh eet  2 of 2).
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 PARA 4-6

 PARA 4-6

 PARA 4-6

 PARA 4-6

TM 11-5820-553-23/EE150-SN-MMO-010/E110 PRC70

Figu r e 4-28. Mod e (R CV) t r ou blesh oot in g  d ia gr a m  (sh eet  1 of 2).
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Figu r e 4-28. Mod e (R CV) t r ou blesh oot in g d ia gr a m  (sh eet  2 of 2).

(2) IF S electivity 1A1A19 test (AM, FM, S S B mult imeter  with  limit s of 1 to 5 V dc. Record dc
filter bandwid th  test). voltage of 2.160 MHz a t  FM mode for  r eference for

(a) Set  RT MODE cont rol to FM. use in  step (d ).
(b) Set  Signa l Genera tor  to CW mode and fre- (d ) Set  signa l genera tor  frequency and RT

quency to 2.160 MHz ±100 Hz a t  level of 10 mV in- MODE cont rol a s shown below. Check and record
to 20 dB pad. change in  AGC voltage.

(c) Monitor  AGC voltage a t  1A1A31E63 with
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1A1A19 MODE T est

Voltage Changes (Lim its)

S ignal Generator Frequency FM A M SSB

2.160 MHz ±100 Hz

2.148 MHz ±1OO Hz

2.152 MHz ±100 Hz

Reference Level More than  + 2 V dc More than  + 2 V dc

Less than  ±0.3 V dc Less than  ±0.3 V dc More than  + 2 V dc

Less than  ±0.3 V dc Less than  ±0.3 V dc Less than  ±0.3 V dc

(e) If A19 fa ils the MODE test , per form mode
cont rol level check on  1A1A1.

1. If 1A1A1 test  passes, r eplace 1A1A19
and repea t  test .

2. If 1A1A1 test  fa ils, r eplace 1A1A1 and
repea t  1A1A19 test .

3. If 1A1A19 test  passed and eva lua t ion
test  2 of t able 4-2 passed, r eplace 1A1A22 and
repea t  fa iled eva lua t ion  mode t est  of t able 4-2.

(f) If 1A1A19 test  passed and eva lua t ion  t est
2 of t able 4-2 fa iled, check 1A1A10 and 1A1A11.

(3) Frequency S elector 1A1A1 test. Ch eck  dc
voltage with  Mult imeter  a t  following E-poin t s on
Paren t  Board 1A1A31 as MODE switch  is rota ted
through  it s posit ions.

A1A31 MODE - DC Voltages
E-Poin ts AM FM S S B CW FS K

11 +5 -5 -5 -5 -5

41 -5 +5 -5 -5 -5

17 -5 -5 +5 -5 -5

38 -5 -5 -5 +5 -5

16 -5 -5 -5 -5 +5

(4) Oscillator Distribu tor 1A1A10 check . Set  RT
MODE con t rol to fa iled mode. Check to see tha t  p-
p voltage a t  1A1A10P6 with  X1 Probe is more than
100 mV p-p. Check to see tha t  frequency using
Elect ron ic Counter  is 455 kHz ±25 Hz.

(5) Digital Divider 1A1A11 check .
(a) Using oscilloscope, check to see tha t  p-p

voltage a t  1A1A11TP1 is more than  150 mV p-p.
(3 ) C h e c k  t o  s e e  t h a t  f r e q u e n c y  a t

1A1A11TP1 is 455 kHz ±25 Hz.
d. R eceive S ignal Path  T roubleshooting T ests.

(1 )  T r o u b l e  i s o l a t i o n .
(a) The following paragraphs, a long with  the

t r ou blesh oot in g flow dia gr a m  sh own  in  figu r e
4-29, provide procedures to determine wha t  major
sect ion  of the RT may be defect ive. When  th is in -
format ion  is obta ined, t roubleshoot ing with in  the
defect ive sect ion  can  then  be conducted by per -
forming the loca lized t roubleshoot ing procedures

to determine the next  act ion  to be t aken . (see fig.
F O-2.)

1. Per form Second Mixer  1A1A16 Outpu t
Test  in  accordance with  paragraph  4-6d(2)(b) t o
suggest  or  elimina te the RF sect ion  of the RT as
the defect ive sect ion .

2. If the t est  r esu lt s a re sa t isfactory, per -
for m  t h e IF  Ga in  1A1A3 Ou t pu t  Test s  in  a c-
cordance with  pa ragraph  4-6d(3)(b) to suggest  or
elimina te the IF  sect ion  of the RT as the defect ive
sect ion .

3. If the t est  r esu lt s a re sa t isfactory, per -
form the In it ia l Audio Outpu t  Test s in  accordance
with  paragraph  4-6d(4)(b) to suggest  or  elimina te
the audio sect ion  of the RT as the defect ive sec-
t ion .

4. If the t est  r esu lt s a re unsa t isfactory in
a n y of t h e a bove t es t s , per for m  t h e det a iled
t roubleshoot ing procedures with in  the defect ive
sect ion  as indica ted in  the t roubleshoot ing flow
diagram shown in  figure 4-29.

(2) R F/ IF signal path  test.
(a) In it ia l t est  setup.

1. Con n ect  t es t  equ ipm en t  a s  sh own  in
figure 4-30.

2. Set  RT con t rols a s follows:

Control S etting

POWER RCV ONLY

MODE AM

SQUE LCH OF F

F RE QUE NCY 02.1500 MHz

3. Set  1A1A2S1 switch  to TEST posit ion .
4. Set  signa l genera tor  to 2.150 MHz ±100

Hz ou tpu t  volt age level to 400 mV CW mode.
5. Refer  to figure 4-31 for  t est  poin t  loca -

t ion s  a n d figu r e 4-32 for  t r ou blesh oot in g flow
dia gr a m .

(b) Second Mixer  1A1A16 ou tpu t  t est .
1. Connect  Oscilloscope to 1A1A17P1. Ad-

just  st ep a t t enua tor  to obta in  150 mV peak to peak.
2. Adjust  st ep a t t enua tor  to 28 dB ±6 dB.
3. If ou tpu t  is cor rect  per form A3 ou tpu t

test  pa ragraph  4-6d(3)(b).
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 FIG. 4-35

 PARA 4-6

 FIG. 4-32

 PARA 4-6

 FIG. 4-32

 PARA 4-6

 PARA 4-6

 FIG. 4-3

TM 11 -5820 -553 -23 /EE150-SN-MMO-010 /E110  PRC70

Figur e 4-29. Receive signa l  p a th  t r oubleshoot ing d ia gr a m .
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Figu r e 4-30. R F/IF sign a l  p a t h  t est  set u p .
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Figu r e 4-31. R F/IF sign a l  p a t h  t est  p oin t  loca t ion  (sh eet  1 of 3).
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Figu r e 4-31. R F/IF sign a l  p a t h  t est  p oin t  loca t ion  (sh eet  2 of 3).
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Figu r e 4-31. R F/IF sign a l  p a t h  t est  p oin t  loca t ion  (sh eet  3 of 3).
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Figu r e 4-32. R F/IF sign a l  p a t h  t r ou blesh oot in g  d ia gr a m  (sh eet  1 of 3).
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Figu r e 4-32. R F/IF sign a l  p a t h  t r ou blesh oot in g  d ia gr a m  (sh eet  2 of 3).
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Figu r e 4-32. R F/IF sign a l  p a t h  t r ou blesh oot in g  d ia gr a m  (sh eet  3 of 3).
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(c) IF  Select ivity 1A1A14 ou tpu t  t est .
1. 1A1A14 check.

(a) Set  the Signa l Genera tor  volt age level
to 400 mV and set  st ep a t t enua tor  to 6 dB.

(b) U s in g  R F  Vol t m e t e r  a n d  u n t e r -
mina ted probe, check ou tpu t  voltage a t  1A1A14P2.
Level shou ld be more than  150 mV RMS.

(c) If ou tpu t  is not  cor rect  go to FL1 ou t -
pu t  t est  pa ragraph  4-6d(2)(d ).

(d ) If ou tpu t  is cor rect , check F ir st  IF
1A1A15.

2. First  IF  1A1A15 check.
(a) Set  st ep a t t enua tor  for  30 dB.
(b) U s in g  R F  Vol t m e t e r  a n d  u n t e r -

mina ted probe, check voltage a t  1A1A15P5 for  a
level more than  100 mV RMS.

(c) If r eceive ga in  is cor rect , then  replace
and recheck 1A1A16. If ou tpu t  is cor rect , go to
fina l per formance t est  pa ragraph  4-12; if ou tpu t  is
not  cor rect , send RT to h igher  level main tenance.

(d ) If ga in  is not  cor rect , then  replace and
r epea t  1A1A15 ch eck . I f in cor r ect , sen d RT t o
h igher  level main tenance, if cor rect , go to fina l per -
formance test  pa ragraph  4-12.

(d ) 1A1FL1 ou tpu t  t est .
1. Filter  1A1FL1 output  check.

     (a) D i s c o n n e c t  c a b l e  1 A 1 W 7  f r o m
1A1F L1J 1.

(b) Adjust  st ep a t t enua tor  to 6 dB. Check
voltage level a t  1A1FL1J 1 using RF Voltmeter , 50
ohm load and Test  Cable No. 1. The level shou ld be
more than  175 mV RMS.

(c) Discon n ect  volt m et er  a n d r econ n ect
1A1W7.

(d ) If ou tpu t  is not  cor rect , go to
ou tpu t  t est .

(e) If Outpu t  is cor rect , per form
check.

2. Upconver ter  1A1A13 check.
(a) Set  Signa l Genera tor  ou tpu t

400 mV and set  st ep a t t enua tor  for  6 dB.

1A1A24

1A1A13

level to

(b) U s in g  R F  Vol t m e t e r  a n d  u n t e r -
m in a t e d  p r ob e , m e a s u r e  o u t p u t  l e v e l  a t
1A1A13P5. Level shou ld be more than  175V RMS.

(c) I f 1A1A13 ou t pu t  is  n ot  cor r ect ,
r eplace 1A1A13.

(d ) If 1A1A13 ou tpu t  is cor rect , r eplace
1A1A14 and recheck 1A1A14 ou tpu t . If 1A1A14
ou t pu t  is  n ot  cor r ect , sen d RT t o h igh er  level
main tenance; if cor rect , go to fina l per formance
test  pa ragraph  4-12.

(e) Coupler  1A1A24 ou tpu t  level t est .
1. Set  the st ep a t t enua tor  to 6 dB.
2. Monitor  the ou tpu t  a t  r ed (A27E1) and

black leads (fig. 4-31, sheet  3) with  an  oscilloscope
for  a  level more than  400 mV peak to peak.

3. If ou tpu t  is not  cor rect , r eplace A24 and
repea t  t est . If t est  is not  cor rect  send RT to h igher
level main tenance. If ou tpu t  is cor rect  go to fina l
per formance t est  pa ragraph  4-12.

4. I f ou t pu t  is  cor r ect , per for m  1A1A27
output  test .

(f) Detector  1A1A27 ou tpu t  t est .
1. D i s c o n n e c t  r e l a y  K 1  l e a d  f r om

1A1FL1J 2 and connect  relay lead to RF Voltmeter
with  50 ohm load using Test  Cable No. 2.

2. Set  st ep a t t enua tor  to 6 dB.
3. RF  Volt m et er  sh ou ld r ea d m or e t h a n

175 mV RMS.
4. Discon n ect  t es t  equ ipm en t . Recon n ect

lead to 1A1FL1J 2.
5. If ou tpu t  is not  cor rect , r eplace 1A1A27

and repea t  t est . If ou tpu t  is st ill incorect send RT
to h igher  level main tenance; if ou tpu t  is now cor -
rect  go to fina l per formance t est  pa ragraph  4-12.

6. I f ou t pu t  is  cor r ect  r epla ce F L1 a n d
repea t  FL1 ou tpu t  t est .

(3) IF signal path  test (part 1).
(a) In it ia l t est  setup.

1. Con n ect  t es t  equ ipm en t  a s  sh own  in
figure 4-33.

2. Set  RT con t rols a s follows:

Control Set t in g
POWER RCV ONLY
MODE AM
SQUE LCH OF F
F RE QUE NCY 02.1500 MHz

3. Set  1A1A2S1 switch  to TEST posit ion .
4. Refer  to figure 4-34 for  t est  poin t  loca -

t ion s  a n d figu r e 4-35 for  t r ou blesh oot in g flow
d ia gr a m .  S e e  figu r e  F O -1 1  for  s ign a l  p a t h
dia gr a m .

(b) IF  Ga in  1A1A3 ou tpu t  t est .
1. Set  signa l genera tor  ou tpu t  voltage to 4

m V.
2. Monitor  1A1A3P4 using distor t ion  ana-

lyzer  and adjust  st ep a t t enua tor  for  250 to 300 mV.
Step a t t enua tor  a t t enua t ion  sha ll be grea ter  than
70 dB.

3. If ou tpu t  is cor rect  per form Audio t est
pa ragraph  4-6d(4).

4. If ou tpu t  is not  cor rect  per form 1A1A17
output  test .

(c) Second IF  1A1A17 ou tpu t  t est .
1. Remove Oscilla tor  Dist r ibu tor  1A1A10.
2. Set  st ep a t t enua tor  to 50 dB and signa l

genera tor  to 400 mV.
3. Using oscilloscope, measure voltage ou t -

pu t  a t  1A1A17P5 for  a  volt age level grea ter  than
150 mV peak to peak.

4. R e i n s t a l l  O s c i l l a t o r  D i s t r i b u t o r
1A1A10.
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Figu r e 4-33. IF sign a l  p a t h  t est  set u p .
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Figu r e 4-34. IF sign a l  p a t h  t est  p oin t  loca t ion .
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Figu r e 4-35. IF sign a l  p a t h  t r ou blesh oot in g  d ia gr a m  (sh eet  1 of 2).
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Figu r e 4-35. IF sign a l  p a t h  t r ou blesh oot in g  d ia gr a m  (sh eet  2 of 2).
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5. If ou tpu t  is not  cor rect , r eplace 1A1A17
and repea t  t est . If ou tpu t  is now cor rect  go to fina l
per formance test  in  pa ragraph  4-12. If ou tpu t  is
st ill incor rect  forward RT to h igher  level main-
t en a n ce.

6. I f ou t pu t  is  cor r ect , per for m  1A1A19
test .

(d ) IF  Select ivity 1A1A19 ou tpu t  t est .
1. Set  signa l genera tor  level to 400 mV and

step a t t enua tor  to 50 dB.
2. U sin g oscilloscope,

1A1A19P3 for  a  volt age level
peak to peak.

3. If ou tpu t  is cor rect
repea t  1A1A3 test .

measure voltage a t
grea ter  than  40 mV

replace 1A1A3 and

4. If ou tpu t  is incor rect  per form 1A1A1
test .

(e) Frequency Selector  1A1A1.
1. Check dc voltage with  a  mult imeter  a t

followin g con n ect ion  p oin t s  on  P a r en t  Boa r d
1A1A31 MODE switch  is rota ted th rough
t ions.

Connection
Poin ts MODE – voltage (dc)

1A1A31 AM FM SSB CW FSK
E 11 +5 -5 -5 -5 -5
E41 -5 +5 -5 -5 -5
E17 -5 -5 +5 -5 -5
E38 -5 -5 -5 +5 -5
E16 -5 -5 -5 -5 +5

(4) R eceive audio tests.
(a) In itial test setup.

a ll posi-

1. Connect  t est  equ ipment  as shown in
figure 4-36.

2. Set  RT Volume con t rol fu lly clockwise
and Mode con t rol to AM.

3. For  following test s set  Signa l Genera tor
to AM mode, 30 percen t  modula t ion  a t  a  1 kHz
r a t e.

4. Refer  to figure 4-37 for  t est  poin t  loca -
t ion s  a n d figu r e 4-38 for  t r ou blesh oot in g flow
diagram. Refer  to figure FO-12 for  signa l pa th
dia gr a m .

(b) A3 output level T ES T  in  T ES T / OPER AT E
m ode.

1. S et  t h e  s t ep  a t t en u a t or  t o 32  d B.
Monitor  the ou tpu t  a t  A3-P4 with  the oscilloscope.

2. S e t  t h e  A G C  T E S T / O P E R A T E
SWITCH on  the A2 module to OPERATE. The A3-
P4 ou tpu t  level will change from grea ter  than  150
mV P-P  to 50 ±20 mV P-P .

(c) M od u le A 22 t es t . U s i n g  D i s t or t i on
Analyzer , ch eck  a u d io level a t  1A1A22TP 1.
Voltage level shou ld be 30 ±10 mV RMS.

(d) A23 audio ou tput level T ES T .
1. Set  m odu le 1A1A2 TE ST/OP E RATE

switch  to TEST.

2. Using Distor t ion  Analyzer , check audio
voltage level a t  1A1A31E39. Voltage level shou ld
be 1.0 V ±0.4 volt s RMS.

3. A1 Test  (volume cont rol ou tpu t ). Using
Distor t ion  Ana lyzer , check audio voltage level a t
1A1A31E40. Voltage level shou ld be 1.0 ±0.4 volt s
RMS.

e. R eceive AGC T est.
(1) In itial test setup.

(a) Setup test  equ ipment  as shown in  figure
4-39.

(b) Set  module 1A1A2 Test /Opera te switch
to opera te posit ion .

(c) Mon it or  t h e AGC volt a ge a t  A31-E 63
with  a  DC voltmeter . Refer  to figure 4-40 for  t est
poin t  loca t ions.

(d ) Refer  to figure 4-41 for  t roubleshoot ing
flow diagram.

(2) Module 1A1A22 check .
(a) Set  the signa l genera tor  ou tpu t  level to

150 mV. The voltage a t  A31-E63 shou ld be more
than  -1 volt .

(b) If the above is not  cor rect , r eplace A22
module and repea t  t est .

(3) Module 1A1A17 check .
(a) Adjust  the signa l genera tor  ou tpu t  level

using dB sca le while monitor ing A31-E63 AGC
volt a ge . Recor d  t h e  in p u t  level n eces s a r y t o
ach ieve AGC voltages of +4, +3, and +1 volt s.

(b) If the signa l genera tor  level difference is
less than  12 dB between  4 and 3 volt s, r eplace A17
and repea t  test .

(4) Module 1A1A15 check . If the level difference
recorded in  st ep (3)(a ), is less than  18 dB between  3
and 1 volt s, r eplace A15 and repea t  t est .

(5) Module 1A1A3 check .
(a) While monitor ing the ou tpu t  a t  A3-P4,

vary the inpu t  signa l from 100 ±V to 150 mV.
(b) If the ou tpu t  signa l level changes more

than  3 dB, replace A3 and repea t  t est .
f. N arrow Band Audio T roubleshooting T est. Th e

following t roubleshoot ing procedures a re per form-
ed if indica ted by fa ilu re of t est  6, 7, or  8 in  figure
4-3 .

(1) In itial narrow band  audio test setup.
(a) Con n ect  t es t  equ ipm en t  a s  sh own  in

figure 4-42.
(b) Adjust  DC Power  Supply for  24 ±0.5 V dc

with  cur ren t  limited to 10 amperes.
(c) Set  RT con t rols a s follows:

Control S etting
POWER RCV ONLY
MODE Failed Mode
F RE QUE NCY Failed Frequency

(d ) Adjust  RF Signa l Genera tor  frequency to
the fa iled frequency and modula t ion . AM mode is
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set  for  30 percen t  a t  1 kHz, FM is set  a t  8 kHz
devia t ion . SSB is set  to CW. Set  level for  3500 µV.

(e) Figure 4-43 shows test  poin t  loca t ions
a n d  figu r e  4 -4 4  s h ow s  t h e  t r ou b le s h oot in g
dia gr a m .

(2) IF Detector 1A1A22 test.
(a) Use Distor t ion  Ana lyzer  to measure for  a

level of 20 to 50 mV a t  1A1A22-TP1.
(b) Measure distor t ion  of less than  7 percen t

for  AM or  SSB or  FM of less than  10 percen t .
(c) If t est  passes, r eplace 1A1A23 and repea t

test .
1. If r etest  passes, go to fina l per formance

test  pa ragraph  4-12.
2. If r etest  fa ils, send RT to h igher  level

main tenance.
(d ) If in it ia l t est  fa ils, r eplace 1A1A22 and

repeat  test .
1. If r etest  passes, go to fina l per formance

test  pa ragraph  4-12.
2. If r etest  fa ils, send RT to h igher  level

main tenance.
g. S quelch / R etransm it T ests.

(1) In itial test setup.
(a) Con n ect  t es t  equ ipm en t  a s  sh own  in

figure 4-45.
(b) Set  RT con t rols a s follows:

Control S etting
MODE AM
F RE QUE NCY 02.1500 MHz
SQUELCH OFF
P OWE R RCV ONLY

(c) Set  Signa l Genera tor  to 2.150 MHz in  AM
mode modula ted a t  a  500 Hz ra te with  ou tpu t
voltage a t  3500 µV.

(d ) Adjust  RT VOLUME cont rol for  a  1.5
±0.2 VRMS indica t ion  on  Distor t ion  Ana lyzer .

(e) Set  RT SQUELCH cont rol to ON, audio
voltage level shou ld remain  a t  1.5 RMS ±0.2.

(f) Disconnect  Signa l Genera tor , audio ou t -
pu t  volt age shou ld drop more than  20 dB. Recon-
nect  Signa l Genera tor .

(g) Refer  to figure 4-46 for  t est  poin t  loca -
t ions and figure 4-47 for  t roubleshoot ing diagram.

(2) S quelch  test.
(a) Frequency S elector 1A1A1 check .

1. Check dc voltage a t  1A1A31E34 using
mult imeter . Voltage indica t ion  should be +5 V dc
±0.5 V with  SQUELCH cont rol ON and zero volt s
with  SQUELCH cont rol OFF.

2. Set  SQUELCH cont rol to ON.
(b) Modulator/ S quelch  1A1A21 check .
1 . U s in g m u l t im e t e r ,  ch e ck  vol t a ge  a t

1A1A21P1 pin  16 for  an  indica t ion  of -3 ±0.5 V dc.

2. Disconnect  signa l genera tor  and check
1A1A21P1 pin  16 for  +3 ±0.5 V dc.

3. Reconnect  signa l genera tor .
(3). R etransm it aud io test.

(a) Set  RT SQUELCH cont rol to RXMT.
(b) Con n ect  Dis t or t ion  An a lyzer  t o RXMT

connector  1A1J 3 pin  B with  a  1000 ohm load to
check audio voltage level more than  0.15 VRMS.

(c) Connect  Isola t ion  Box to RT connector
1A1J 3.

(d ) Set  Isola t ion  Box 1K/500 ohm switch  to
1K ohm.

(e) Using distor t ion  ana lyzer , measure audio
voltage level. If volt age is less than  0.15V RMS the
test  fa ils.

(f) Set  RT VOLUME  con t r ol t o m in im u m
(full ccw).

(g) Au dio volt a ge level sh ou ld r em a in  a t
level measured in  step (e) above.

(4) Frequ en cy S elector  1A 1A 1 ch eck . U s e
mult imeter  to check +5 ±0.3 V dc a t  1A1A31E33.

(5) R etransm it key test.
(a) Con n ect  m u lt im et er  n ega t ive pr obe t o

isola t ion  box J 6 (pin  E  to ground). Set  mult imeter
to R x 1 sca le to check resistance of less than  50
ohms.

(b) Disconnect  Signa l Genera tor .
(c) Set  mult imeter  to R x 100 sca le to check

resistance more than  10,000 ohms.
(6) DC Control 1A1A30 check . Repeat  ret ransmit

key t est  above, st ep (5), except  connect  posit ive
probe of mult imeter  to 1A1A31E4 and nega t ive
probe to ground.

h. R eceive Wideband Audio T roubleshooting T est.
The following t roubleshoot ing procedures a re per -
formed when  indica ted by receive eva lua t ion  t est
No. 11 fa ilu r e in  figu r e 4-3. See figu r e 4-48
t roubleshoot ing diagram.

(1) IF Detector 1A1A22 test.
(a) If r eceive eva lua t ion  t est  No. 11 fa ils,

r eplace 1A1A11 and repea t  eva lua t ion  t est  No, 11.
1. If t est  passes, go to fina l per formance

test  pa ragraph  4-12.
2. If t est  fa ils, per form 1A1A23 test .

(2) Audio 1A1A23 test.
(a) If 1A1A22 test  fa iled, r eplace 1A1A23

and repea t  eva lua t ion  t est  No. 11.
(b) If 1A1A22 test  passes, go to fina l per -

formance test  pa ragraph  4-12.
(c) If 1A1A22 test  fa iled, send RT to h igher

level main tenance.
i. R eceive FS K/ CW T roubleshooting T est. Th e

followin g t es t s  a r e per for m ed if F SK or  CW
eva lua t ion  t est  No. 12 or  13 of t able 4-2 fa iled. See
figure 4-49 for  t roubleshoot ing diagram. Per form
IF  Select ivity 1A1A19 test  fir st .
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R eceive a u d io t est  set u p .Figure 4-36.

(1) IF S electivity 1A1A19 test. (a) Raise Signa l Genera tor  ou tpu t  level 60
(a) If FSK or  CW test  No. 12 or  13 of t able

4-3 fa iled, r eplace 1A1A19 and repea t  the fa iled
test .

(b) If t est  passed, go to fina l per formance
test  pa ragraph , 4-12.

(c) If t est  fa iled, per form 1A22 test . 
(2) IF Detection  1A1A22.

(a) If 1A19 t est  fa iled, r eplace 1A1A22 and
repea t  fa iled t est .

(b) If t est  passes, go to fina l per formance t est
pa ragraph  4-12.

(c) I f t es t  fa ils , sen d RT t o h igh er  level
main tenance.

j. R eceive S IN AD T rou blesh ootin g T ests. T h e
following t roubleshoot ing t est s a re per formed if
on e  or  m or e  r ece ive  eva lu a t ion  t es t s  N o. 14
th rough  23 of t able 4-2 fa iled.

(1) In itial R eceive S IN AD test setup.
(a) Setup test  equ ipment  as shown in  figure

4-50.
(b) Set  RT con t rols a s descr ibed in  fa iled

eva lua t ion  t est  pa ragraph  4-5a(9) and (10).
(c) Set  Signa l Genera tor  a s shown in  t able

4-3 .
(d ) F igu r e 4-51 sh ows t h e t r ou blesh oot in g

diagram.
(2) In itialR eceive S IN AD test.

dB.
(b) C h e ck  s e n s i t i v i t y  a s  d e s cr i b e d  i n

pa r a gr a ph  4-5a(2) for  the fa iled frequency and
mode.

(c) If t est  passes, r eplace Coupler  1A1A24
and repea t  the fa iled receive eva lua t ion  t est .

1. If eva lua t ion  t est  passes, go to fina l per -
formance test  pa ragraph  4-12.

2. I f eva lu a t ion  t es t  fa ils , s en d  RT t o
h igher  level main tenance.

(d ) If in it ia l t est  fa iled, per form Pump VFO
test  pa ragraph  (3) below.

(3) Pum p VFO closed  loop test.
(a) P er for m  P u m p VF O t est  in  pa r a gr a ph

4-6b(1) a t  the fa iled frequency plus 111.455 MHz
and mode.

(b) If Pump VFO test  passed, send RT to
h igher  level main tenance.

(c) If t est  fa iled, per form Transla tor  1A1A6
test  pa ragraph  (4) below.

(4) T ranslator 1A1A6.
(a) P er for m  Tr a n sla t or  t es t  in  pa r a gr a ph

4-6b(2) a t  t h e fa iled fr equ en cy a n d m ode. Set
signa l genera tor  to fa iled RT frequency plus 6.7
MHz ±5 kHz.

(b) If t est  passed, per form upper  loop t est
pa ragraph  (5) below.

(c) I f t es t  fa iled, per for m  lower  loop t es t
paragraph  (6) below.
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Figur e 4-37. Receve a ud io p oin t  loca t ions (sheet  1 of 2).

(5) Upper loop d ivider test.
(a) P er for m  u p p er  loop  d ivid er

(b) If the defect ive module has been  iden-
t es t  in t ified and replaced, go to fina l per formance t est

pa r a gr a ph  4-6b(5). Set  the RT un it  and signa l paragraph  4-12.
genera tor  to the frequency list ed in  t able 4-5 tha t (c) If the defect ive module is not  iden t ified,
is closest  to the fa iled frequency. See figure 4-23 send RT to h igher  level main tenance.-.
t o find the defect ive module. (6) Lower loop test.
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(a) P e r for m  low e r  loop  t e s t  p a r a gr a p h
4-6b(4) a t  the fa iled frequency.

(b) If t est  passes, r eplace Transla tor  1A1A6
a n d r epea t  fa iled P u m p VF O t es t  pa r a gr a ph
4-6b(1).

1. If Pump VFO test  passes, go to fina l per -
formance test  pa ragraph  4-12.

2. I f P u m p VF O t est  fa ils , sen d RT t o
h igher  level main tenance.

(c) If lower  loop t est  fa ils, a lt erna tely replace
Lower  Loop  1A1A9 a n d  F r equ en cy S elect or
1A1A1 and repea t  lower  loop t est .

1. If defect ive module was replaced and
test  passed, go to fina l per formance t est  pa ragraph
4-12.

2. I f lower  loop t es t  fa iled, sen d RT t o
h igher  level main tenance.

4-7. Transmit  Functional Troubleshooting
Tests

The t ransit  t roubleshoot ing test s a re list ed in
table 4-6. The applicable t est  pa ragraph  is given
for  each  test . Per form the t est s in  the order  given
or  d ir ect ed  in  t h e  a s s ocia t ed  t r ou bles h oot in g
diagrams.

CAUTION

The min icoax cable connect ions on  the
bot tom of the RT un it  a re held in  their
jacks with  cr impled coax reta iners. To
disconnect  the coax cable when  test ing,
use a  pa ir  of needle nose plier s. Bend up
the reta in ing “ears” on  the spr ing clips
just  enough  to permit  the cable connec-
t ion  to be pa r ted.

Figu r e 4-37. R eceive a u d io t est  p oin t  loca t ion s (sh eet  2 of 2).
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Figu r e 4-38. R eceive a u d io t r ou blesh oot in g d ia gr a m  (sh eet  1 of 2).
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Figu r e 4-38. R eceive a u d io t r ou blesh oot in g  d ia gr a m  (sh eet  2 of 2).
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Figu r e 4-39. AGC t est  set u p .

a. T ransm it S ubgroup Isolation  T ests (figure 4-52).

T able 4-6. T ransm it T roubleshooting T ests

Para 4-7 S ubject

a Transmit  Subgroup Isola t ion  Test s
b Transmit  RF Signal Pa th  Test
c Transmit  IF  Signal Pa th

Troubleshoot ing Test s
d Transmit  Audio Signal Pa th
e No-Tune Test
f Sidetone Tests
g NB FM Transmit  Audio Test s
h Transmit  CW/FSK Troubleshoot ing

Test
i Transmit  Power  Output  Tests

(1) T ransm it subgroup isolation  test setup.
(a) Equipm ent setup.

1. Set u p equ ipm en t
4-53.

a s  sh own  in  figu r e

NOTE

Extender  ca rd is not  connected a t  th is
t ime.

(2) R T  and  equipm ent control settings.
(a) R T  control settings.

1.
2.
3.
4.

POWER - LO PWR
MODE - SSB
FREQUENCY - 2.1500 MHZ
SQUE LCH  - OF F

(b) Equipm ent control settings.
1. Audio Oscilla tor  No. 1 to 1500 Hz and

an  ou tpu t  level of 2.0 mV ac a t  J 3 of the Isola t ion
Box (Audio Oscilla tor  No. 2 disconnected).

2. Audio Oscilla tor  No. 2 to 2800 Hz and
an  ou tpu t  level of 2.0 mV ac a t  J 3 of the Isola t ion
Box (Audio Oscilla tor  No. 1 disconnected).

3. Reconnect  Audio Oscilla tor  No. 1.
(3) S ubgroup tests.

(a) S ubgroup A23 to A12 test.
1. Key the RT.
2. Measure the RF ou tpu t  a t  1A1W9-P1

u s in g t es t  ca ble  N o. 2  (figu r e  4-54) on  t h e
Oscilloscope. Reading shou ld be between  3.6 and
6.2 V p-p.

3. Measure the ra t io of width  of the wave
a t  the 75 percen t  amplitude poin t  to the base
width . This ra t io must  be less than  0.6 (see figure
4-55).

4. Unkey the RT.
(b) S ubgroup A17 to A12 gain  test.

1. Remove A17 and insta ll A17 extender
ca rd in  it s place. Insta ll A17 on  the Extender  Card
(see figure 4-56).

2. Unplug the A19 module.
3. Connect  the RF Genera tor  and the Step

At tenua tor  as shown in  figure 4-53.
4. Set  the RF Genera tor  to 11.455 MHz ±10

Hz, CW mode, with  an  ou tpu t  level of 1.0 Vrms.
5. Set  the Step At tenua tor  to 44 dB.
6. Shor t  pin  K (Tx AGC) on  the 1A1A17

Extender  Card to ground (see figure 4-56).
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Figu r e 4-40. AGC t est  p oin t  loca t ion s (sh eet  1 of 2).
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Figu r e 4-40. AGC t est  p oin t  loca t ion s (sh eet  2 of 2).

7. Key the RT and measure the ou tpu t  a t
1A1AW9-P1. Reading should be grea ter  than  2.8
V p-p.

8. Unkey the RT.
(c) S ubgroup A17 to A12 com pression  test.

1. Set  the Step At tenua tor  to 40 dB.
2. Key the RT.
3. M e a s u r e  t h e  ou t p u t  a t  1 A1 W9 -P 1 .

Reading shou ld be grea ter  than  8.5 V p-p.
4. Unkey the RT.
5. Remove the extender  ca rd. Reinsta ll the

A19 and A17 modules.
b. T ransm it R F signal path  test.

(1) R F path  test setup.
(a) Set  u p equ ipm en t  a s  sh own  in  figu r e

4-57. See figure 4-58 for  t est  poin t  loca t ion .
(b) Connect  oscilloscope channel 1 (CH1) to

the PA side of CABLE ASSY 1A1W8 using t est
cable No. 2. See figures 4-57 and 4-58, sheet  2.

(2) R T  and  equipm ent control settings.
(a) R T  control settings.

1. POWER - RCV ONLY
2. MODE  - AM
3. FREQUENCY - (frequencies a re noted

in  each  test  paragraph).
(b) Equipm ent control settings.

1. Adjust  power  supply to +24 ±0.5 V dc
outpu t .

2. Set  Step At tenua tor  to 10 dB.
3. Set  Signa l Genera tor  to 2.1500 MHz ±10

Hz a t  a  level of 1.0 Vrms for  a ll t est s.
4. S ee figu r e  4-59 for  t r ou bles h oot in g

dia gr a m .

(3) R F signal path  con tinu ity troubleshooting
tests.

(a) Coupler A24 continuity test.
1. Key the RT in  RCV ONLY mode.
2. Usin g Oscilloscope ch a n n el 2 (CH  2),

measure voltage level a t  Detector  inpu t , A27E1.
Rea din g sh ou ld be gr ea t er  t h a n  0.7V p-p. See
figure 4-58, sheet  1.

3. Change the RT to the following frequen-
cies (a ft er  each  frequency change, level displayed
on  Oscilloscope channel 2 (CH 2) shou ld drop and
then set t le down to a  level grea ter  than  0.7V p-p):
3.1500 10.1500 34.1500
4.1500 14.1500 44.1500
6.1500 24.1500 64.1500

4. Unkey the RT.
5. Return  RT frequency set t ing to 2.1500

MHz.
(b) Harm onic Filter A28 input test.

1. Key the RT in  RCV ONLY mode.
2. U sin g Oscilloscope ch a n n el (CH  1),

measure the ou tpu t  voltage level. Reading shou ld
be grea ter  than  0.7V p-p. See figure 4-57.

3. Change the RT to the following frequen-
cies (a ft er  each  frequency change, level displayed
on  Oscilloscope channel 1 (CH 1) shou ld drop and
then set t le down to a  level grea ter  than  0.7V p-p):
2.1500 10.1500 34.1500
4.1500 14.1500 44.1500
6.1500 24.1500 64.1500

4. Unkey the RT.

4-70



 PARA 4-12

 PARA 4-6

 PARA 4-6

 PARA 4-6

 PARA 4-6

 PARA 4-6

TM 11-5820-553-23/EE150-SN-MMO-010/E110 PRC70

Figu r e 4-41. AGC t r ou blesh oot in g  d ia gr a m  (a h eet  1 of 2).
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Figu r e 4-41. AGC t r ou blesh oot in g  d ia gr a m  (sh eet  2 of 2).

Figu r e 4-42. N a r r ow  ba n d  a u d io t est  set u p .
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5. Ret u r n  t h e  RT fr equ en cy s e t t in g t o
2 . 1 5 0 0  M H z .

6. Repla ce ca ble a ssem bly 1A1AW8 r e-
moved in  st ep 2 above.

(c) Harm onic Filter A28 output test.
1. Remove mat ing side of cable, iden t ified

a s  “F ROM A28”, fr om  ca ble J ACK (fig. 4-58,
sheet  1).

2. Connect  Oscilloscope channel 1 (CH 1),
using t est  cable No. 1, to the J ACK made ava ilable
in  step 1 a bove.

3. Key the RT in  the RCV ONLY mode.
4. Oscilloscope in d ica t ion  s h ou ld  b e

grea ter  than  0.7 V p-p.
5. Unkey the R T .

(d) Detector A27 input test.

1. Move t es t  ca ble No. 1, con n ect ed t o
Oscilloscope channel 1, to A27J 1 (keep the 50 ohm
termina t ion  on  CH 1).

2. Key the RT in  RCV ONLY mode.
3. O s ci l los cop e in d ica t ion  s h ou ld  b e

grea ter  than  0.7 V p-p.
4. Unkey the RT.

(4) R F dynam ic test equipm ent setup. Setup t est
equ ipment  as shown in  figure 4-60. See figure
4-60.1 for  t est  poin t  loca t ions and figure 4-61 for
t roubleshoot ing diagram.

(5) R T  and  equipm ent control settings.
(a) Set  RT cont rols to:

POWER - RCV ONLY
MODE - SSB
FREQUENCY - 2.1500 MHZ

Figu r e 4-43. N a r r ow  ba n d  a u d io t est  p oin t  loca t ion s.
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Figu r e 4-44. N a r ow  ba n d  a u d io t r ou blesh oot in g d ia gr a m .

4-74



Figure 4-45.

TM
 11-5820-553-23/EE150-SN

-M
M

O
-010/E110 PR

C
70

4-75



TM 11-5820-553-23/EE150-SN-MMO-010/E110 PRC70

Figu r e 4-46. S q u elch /r et r a n sm i t  t est  p oin t  loca t ion s.
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Figu r e 4-47. S q u elch /r et r a n sm i t  t r ou blesh oot in g  d ia gr a m
(sh eet  1 of 3).
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Figu r e 4-47. S q u elch /r et r a n sm i t  t r ou blesh oot in g  d ia gr a m
(sh eet  2 of 3).
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Figu r e 4-47. S q u elch /r et r a n sm it  t r ou blesh oot in g d ia gr a m
(sh eet  3 of 3).
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Figure 4-48. Receive w id eba nd  a ud io t roubleshoot ing d ia gra m .
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Figu r e 4-49. R eceive FS K/CW t r ou blesh oot in g  d ia gr a m .

4-81



Figure 4-50.

TM
 11-5820-553-23/EE150-SN

-M
M

O
-010/E110 PR

C
70

4-82



 PARA 4-12

 PARA 4-6

 TABLE 4-2
 FIG. 4-3

TM 11-5820-553-23/EE150-SN-MMO-010/E110 PRC70

Figure 4-51. Receive SINAD t roubleshoot ing d ia gra m  (sheet  1 of 3).
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Figure 4-51. Receive SINAD t roubleshoot ing d ia gra m  (sheet  2 of 3).
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Figure 4-51. Receive SINAD t roubleshoot ing d ia gra m  (sheet  3 of 3).
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Figu r e 4-52. Tr a n sm i t  su bgr ou p  i sola t ion  flow  d ia gr a m .
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Figu r e 4-54. In i t ia l  t r a n sm i t  sign a l  p a t h  t est  p oin t  loca t ion s
(sh eet  1 of 2).
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Figu r e 4-54. In i t ia l  t r a n sm i t  sign a l  p a t h  t est  p oin t  loca t ion s
(sh eet  2 of 2).
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Figure 4-55. S ingle sid e ba nd  d istor t ion  w a veform .
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Figu r e 4-58. Tr a n sm i t  R F sign a l  p a t h  t est  p oin t  loca t ion
(sh eet  1 of 2).

4-93



FIG
U

R
E 4-58.

TM
 11-5820-553-23/EE150-SN

-M
M

O
-010/E110 PR

C
70

4-94



 PARA 4-12

 PARA 4-7 PARA 4-7

 PARA 4-7

 PARA 4-7 PARA 4-7

 PARA 4-7

 FIG. 4-60

 PARA 4-7

 PARA 4-7

 PARA 4-7
 FIG. 4-53

TM 11-5820-553-23/EE150-SN-MMO-010/E110 PRC70

Figur e 4-59. Tr a nsm it  RF signa l  p a th  t r oubleshoot ing
d i a g r a m .
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Figu r e 4-60.1. Tr a n sm i t  R F d yn a m ic t est  p oin t  loca t ion  gu id e
(sh eet  1 of 2).
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Figur e 4-60.1. Tr a nsm it  RF d yna m ic t est  p oin t  loca t ion  gu id e
(sh eet  2 of 2).
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Figur e 4-61. Tr a nsm it  RF d yna m ic t est  t r oubleshoot ing d ia gr a m  (sheet  1 of 2).
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Figur e 4-61. Tr a nsm it  RF d yna m ic t est  t r oubleshoot ing d ia gr a m  (sheet  2 of 2).
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(b) Set  the Genera tor  con t rols to:
FREQUENCY - 2.1500 MHZ
MODULATION - AM
MODULATION FREQUENCY - 1 KHZ
RF OUTPUT RANGE - 1.0 VOLT
RF OUTPUT VERNIER - CCW

(6) R F dynam ic troubleshooting tests. See figure
4-61 for  t roubleshoot ing diagram.

(a). Broadband  gain  and  d istortion  test.
1. Connect  equ ipment  as shown in  figure

4-60.
2. Set  Signa l Genera tor  to 2.1500 MHz

and 100 percen t  modula t ion  a t  a  modula t ion  fre-
quency of 1 kHz AM.

3. Set  RF ou tpu t  to 300 mV.
4. Monitor  Signa l Genera tor  a s level is

changed, adjust ing modula t ion  level to main ta in
100 percent  modula t ion  (see fig. 4-62).

5. Set  Step At tenua tor  to 33 db.
6. Set  RT P OWE R con t r ol t o LO P WR

and FREQUENCY cont rol to 2.1500 MHz.

7. Key the RT. Monitor  oscilloscope chan-
nel 1 and slowly change signa l genera tor  ou tpu t
level un t il Oscilloscope waveform amplitude reads
4.5 V p-p.

8. Check signa l genera tor  modula t ion  (on
ch a n n e l  2 ) a n d  r e a d ju s t  t o 1 0 0  p e r ce n t ,  i f
necessary.

9. Check A12 ou tpu t  on  channel 1 and ad-
just  signa l genera tor  ou tpu t  to obta in  4.5 ±0.1 V p-
p. Test  fa ils if signa l genera tor  exceeds 1.1 V rms.

10. Set  st ep a t t enua tor  to 30 dB.
11. Note tha t  RF ou tpu t  on  oscilloscope is

grea ter  than  6.0 V p-p.
12. Check to see tha t  signa l distor t ion  ra t io

as determined in  figure 4-62 does not  exceed 42
percen t  (see fig. 4-62).

13. Unkey the RT.
14. Set  st ep a t t enua tor  to 33 dB.

(b) Power am plifier gain  and  d istortion  test.
1. Connect  equ ipment  as shown in  figure

4-62.1.

Figur e 4-62. 100% AM m od u la t ed  RF signa l .
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2. Set  va r iable power  supply to zero ou t -
pu t  voltage.

3. E n su r e s ign a l gen er a t or  is  a t  sa m e
level as in  paragraph  4-7b(6)(a).

4. Ensure st ep a t t enua tor  is set  to 33 dB.
5. Set  RT POWER cont rol to LO PWR.

6. Key the RT.
7. Adjust  va r iable power  supply un t il RF

outpu t  reads 12 V ac on  RF voltmeter .
8. Read cur ren t  on  24V power  supply am-

meter . It  should be less than  2.5 amperes.
9. Measure va r iable power  supply ou tpu t

voltage. Test  limit  is 2.5 and 5.5 V dc.
10. Unkey the RT, and set  va r iable power

supply to zero ou tpu t  volt age.
11. Set  RT POWER switch  to HI PWR.
12. Key the RT.
13. Adjust  va r iable power  supply un t il RF

outpu t  is 40.0 V ac, a s read on  RF voltmeter . At
th is poin t , power  supply ou tpu t  volt age shou ld be
between  2.5 and 5.5 V dc.

14. Rea d cu r r en t  on  power  su pply a m -
meter . It  should be less than  7.0 amperes.

15. Set  st ep a t t enua tor  to 36 dB.
16. Check to see tha t  the signa l distor t ion

ra t io per  figure 4-62 does not  exceed 42 percen t .
Test  passes if r a t io is between  42 and 58 percen t .

17. Unkey the RT, and set  va r iable power
supply to zero ou tpu t  volt age.

(c) Detector T est, A27.
1. Connect  equ ipment  as shown in  figure

4-62.1.
2. Set  va r iable power  supply to zero ou t -

pu t  voltage.
3. E n su r e s ign a l gen er a t or  is  a t  sa m e

level a s in  pa ragraph  4-7b(6)(a).
4. Ensure st ep a t t enua tor  is set  to 33 dB.
5. Set  RT for  P OWE R con t r ol t o LO

PWR.
6. Key the RT.
7. Adjust  va r iable power  supply un t il RF

outpu t  reads 12.0 V ac on  RF voltmeter .
8. Using oscilloscope, measure voltage a t

TP1 on  1A1A25, see figure 4-60.1. Peak ou tpu t
should read 5.3 ±1.0 V dc.

9. Mea su r e volt a ge a t  TP 2 on  1A1A25
with  oscilloscope. Peak ou tpu t  shou ld read less
than  0.7 V dc.

10. Unkey the RT, and set  va r iable power
supply to zero ou tpu t  volt age.

11. Set  RT POWER cont rol to HI PWR.
12. Key the RT.
13. Adjust  va r iable power  supply un t il RF

outpu t  is 40.0 V ac, a s read on  RF voltmeter .
14. Mea su r e volt a ge a t  TP 1 on  1A1A25

wit h  oscilloscope. P ea k  ou t pu t  sh ou ld r ea d 5.3
±1.0 V dc.

15. Mea su r e volt a ge a t  TP 2 on  1A1A25
with  oscilloscope. Peak ou tpu t  shou ld read less
than  0.7 V dc.

16. Unkey the RT.
(d) ALC T est, A25.

1. Connect  equ ipment  as shown in  figure
4-62.1.

2. Remove va r iable power  supply.
3. E n su r e s ign a l gen er a t or  is  a t  sa m e

level a s in  pa ragraph  4-7b(6)(a).
4. Ensure st ep a t t enua tor  is set  to 33 dB.
5. Set  RT POWER cont rol to LO PWR.
6. Key the RT.
7. Using RF voltmeter , measure RF out -

pu t  level. Reading shou ld be between  9.0 and 15.0
V. Record th is ou tpu t  level.

8. Set  st ep a t t enua tor  to 30 dB.
9. Using RF voltmeter , measure RF out -

pu t  level. Reading should not  change more than  0.5
V from the level r ead in  st ep 7 above.

10. Unkey the RT.
c. T ransm it IF S ignal Path  T roubleshooting T ests,

(1) T ransm it IF signal path  test setup (see fig.
FO-11).

(a) Equipm ent setup.
1. Set u p equ ipm en t  a s  sh own  in  figu r e

4-63.
(2) R T  and  equipm ent control settings.

(a) R T  control settings.
1. POWER - LO PWR
2. MODE - SSB
3. FREQUENCY - 2.1500 MHz
4. SQUELCH - OFF

(b) Equipm ent control settings.
1. Adjust  Power  Supply to +24 ±0.5 V dc

outpu t .
2. Unplug module A19.
3. Connect  Step At tenua tor  (set  to 50 dB)

to 1A1A17P5.
4. Connect  Signa l Genera tor  to Step At -

t en u a t or .
5. Set  Signa l Genera tor  to 11.4550 MHz

±10 Hz, and ou tpu t  level of 1.0 V.
6. Connect  1A1A17 Extender  Card pin  K

to ground.
(3) T ransm it IF signal path  test.

1. Set  Step At tenua tor  to 50 dB.
2. Key RT.
3. Using probe, check to see tha t  signa l

level a t  XA15P2 is more than  65 mV rms (use RF
voltmeter ).

4. Unkey RT.
(b) DC Control 1A1A20 output test.

1. Check to see tha t  the CW Key Line ou t -
pu t  a t  XA20, pin  10, is less than  0.5 V dc on
Mult imeter  (see fig. 4-65).

(c). Phase Detector 1A1A8 out of lock  test.
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Figu r e 4-64. Tr a n sm i t  IF sign a l  p a t h  t r ou blesh oot in g  d ia gr a m
(sh eet  1 of 2).
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Figur e 4-64. Tr a nsm it  IF signa l  p a th  t r oubleshoot ing d ia gr a m
(sh eet  2 of 2).

4-106



TM 11-5820-553-23/EE150-SN-MMO-010/E110 PRC70

Figu r e 4-65. Tr a n sm it  IF sign a l  p a t h  t est  p oin t  loca t ion s
(sh eet  1 of 2).
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Figu r e 4-65. Tr a n sm it  IF sign a l  p a t h  t est  p oin t  loca t ion s
(sh eet  2 of 2).

Check to see tha t  ou tpu t  a t  XA8, pin  9, is +5 ±1 V
dc on  mult imeter  a ft er  3 second delay (see fig.
4-62).

(d) S econd  IF 1A1A17 output test.
1. Set  Step At tenua tor  to 50 dB.
2. Using a  standard BNC cable, connect

Oscilloscope to A17 Extender  Card, P1 (see fig.
4-66).

3. Check to see tha t  ou tpu t  level is more
than  100 mV p-p.

(e) Filter Assem bly 1A1AFL1 output test.
1. Set  st ep a t t enua tor  to 45 dB.
2. Check the ou tpu t  FL1-J 2 for  a  signa l

level grea ter  than  80 mV p-p (see fig. 4-67). Ensure
tha t  oscilloscope is t ermina ted in to 50 ohm load.

d. T ransm it Audio S ignal Path  (fig. 4-69).
(1) T ransm it audio signal path  test setup.

(a) Equipm ent setup. Set u p equ ipm en t  a s
shown in  figure 4-69.

(b) R T  and  equipm ent control settings.

1.

2.

dc.

RT cont rol set t ings:
POWER - LO PWR
MODE - SSB
FREQUENCY - 2.1500 MHz
Equipment  con t rol set t ings:
Adjust  POWER SUPPLY to +24 ±0.5 V

Set  Audio Oscilla tor  No. 1 to 1500 Hz.
Adjust  level to 2.0 mV ou t  of Isola t ion  Box.

Set  audio Oscilla tor  No. 2 to 2800 Hz.
Adjust  level to 2.0 mV ou t  of Isola t ion  Box.

(2) Audio m odulation  signal path  test.
(a) Modulator/ S quelch  A21 output test.

1. Con n ect  Oscilloscope t o XA21P 3 (see
fig. 4-70).

2. Disconnect  Audio Oscilla tor  No. 2.
3. Key the RT.
4. Check to see tha t  the 455 kHz upper  and

lower  s id eba n d , p ea k  t o r m s  ou t p u t  level a t
XA21P3, is between  250 and 500 mV p-p.
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Figu r e 4-62. Tr a n sm i t  a u d io sign a l  p a t h  t r ou blesh oot in g  d ia gr a m .

4-111



Figure 4-69.

TM
 11-5820-553-23/EE150-SN

-M
M

O
-010/E110 PR

C
70

4-112



TM 11-5820-553-23/EE150-SN-MMO-010/E110 PRC70

Figu r e 4-70. Tr a n sm i t  a u d io sign a l  p a t h  t est  p oin t  loca t ion s.
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5. Unkey the RT.
(b) Audio A23 output test.

1. Key the RT.
2. Check to see tha t  voltage a t  XA21P1,

pin  1, is more than  1.8 V p-p.
3. Unkey the RT.

(c) S econd IF A17 output test.
1. Reconnect  Audio Oscilla tor  No. 2. Con-

nect  Oscilloscope to A17P1 on  extender  Card (fig.
4-71), or  A31 Motherboard (fig. 4-70).

2. Key the RT.
3. Check to see tha t  volt age level is more

than  0.8 V p-p.
4. Unkey the RT.

e. N o-T une T one T ests (fig. 4-72).
(1) N o-tune tone test setup.

(a) Equipm ent setup.
1 . Set u p equ ipm en t  a s  sh own  in  figu r e

4-73.
(2) R T  and  equipm ent control settings.

(a) R T  control settings.
1. POWER - LO PWR
2. MODE - AM
3. FREQUENCY - 2.1500 MHz

(b) Equipm ent control settings.
1. Adjust  POWER SUPPLY for  24 ±0.5 V

dc.
(3) N o-T une tone troubleshooting tests.

(a) A11 ou tpu t, no-tune test.
1. Connect  30 dB a t t enua tor  to ANT con-

nector .
2. Key the RT.
3. Using Oscilloscope, check to see tha t  no.

2 kHz signa l level less than  100 mV is presen t  a t
A11TP5, see figure 4-74, sheet  1. Do not u n k ey
RT.

4. At  the same test  poin t , check the burst
waveform by removing the 50-ohm load from the
ANT termina l. See figure 4-74, sheet  1, indica t ing
test  limit s for  the burst  waveshape.

5. Unkev the RT.
(b) A11 N o-T une “CON T R OL LIN E”.

1. Connect  50-ohm At tenua tor  to RT.
2. K e y  t h e  R T .
3. Check to see tha t  the “No-Tune Tone”

cont rol voltage a t  A31E68 is less than  0.3 V dc, see
figure 4-74. Do not unkey RT.

4. Discon n ect  At t en u a t or  fr om  RT, a n d
check to see tha t  voltage a t  A31E68 is more than
6.0 V dc.

5. Unkey the RT.
(c) A27, VS WR  detector.

1. Connect  30 dB At tenua tor  to RT.
2. Key the RT.
3. Check to see tha t  voltage a t  A32WT12 is

less than  0.5 V dc (indica tes a  low VSWR), see
figure 4-74. Unkey RT.

4. Disconnect  the 30 dB At tenua tor  from
the RT. Key RT and check to see tha t  voltage a t
A32WT12 is more than  6.0 V dc (indica tes a  h igh
VSWR). Unkey RT.

f. S idetone T ests (see fig. 4-75, sheet s 1 and 2).
(1) S idetone test setup. Set u p equ ipm en t  a s

shown in  figure 4-76.
(2) R T  and  equipm ent control settings.

(a) R T  control settings.
1. POWER - LO PWR
2. MODE - SSB
3. FREQUENCY - 2.1500 MHz
4. SQUELCH - OFF
5. VOLUME - MIDRANGE

(b) Equipm ent control settings.
1. Adjust  audio oscilla tor  No. 1 to 2000 Hz

and measure ou tpu t  level of 2.0 mV ac a t  J 3 of
Isola t ion  Box (audio oscilla tor  No. 2 disconnected)
then  reconnect  audio oscilla tor  No. 1 to J 1.

(3) S idetone tests.
(a) S idetone con trol at rated  ou tpu t power.

1. Key the RT.
2. Ch eck  t o s ee  t h a t  volt a ge  level a t

A31E64 is less than  -1.0 V dc, see figure 4-77.
3. Unkey the RT.

(b) Presence of sidetone at rated  output power.
1. Key the RT.
2. A sidetone shou ld be hea rd.
3. Unkey the RT.

(c) S idetone control at low output power.
1. Set  Audio Oscilla tor  No. 1 to 5000 Hz.
2. Key the RT.
3. Ch eck  t o s ee  t h a t  volt a ge  level a t

A31E64 is grea ter  than  6.0 V dc.
4. Unkey the RT.

(d) Absence of sidetone at low output power.
1. Key the RT.
2. No sidetone shou ld be hea rd.
3. Unkey the RT.

g. N B FM T ransm it Audio T ests (fig. 4-78, sheet s
1 and 2).

(1) NB FM t ransmit  audio t est  setup. Setup
equipment  as shown in  figure 4-79.

(2) R T  and  equipm ent control settings.
(a) R T  control settings.

1. POWER - LO PWR
2. MODE - FM
3. FREQUENCY - 35.055 MHZ
4. SQUELCH - OFF

(b) Equipm ent control settings.
1. Power  Supply to +24 ±0.5 V dc ou tpu t .
2. Audio Oscilla tors No. 1 and No. 2 a re

disconnected.
(3) N B FM m odulation  tests.

(a) Oscillator Distributor A10 output test.
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Figu r e 4-72. N o-Tu n e t on e t r ou blesh oot in g  d ia gr a m .
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Figu r e 4-73. N o-Tu n e t on e t r a n sm i t  t est  set u p .
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Figu r e 4-74. N o-Tu n e t est  p oin t  loca t ion s (sh eet  1 of 3).
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Figu r e 4-74. N o-Tu n e t est  p oin t  loca t ion s (sh eet  2 of 3).
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Figu r e 4-75. S id et on e t est  flow  d ia gr a m  (sh eet  1 of 2).
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Figure 4-75. S id etone t est  flow  d ia gra m  (sheet  2 of 2).
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Figu r e 4-76. S id et on e t est  set u p .
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Figu r e 4-77. S id et on e t est  p oin t  loca t ion .
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Figure 4-78. NB FM t ra nsm it  a ud io flow  d ia gra m  (sheet  1 of 2).
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Figure 4-78. NB FM t ra nsm it  a ud io flow  d ia gra m  (sheet  2 of 2).
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Figu r e 4-79. N B FM t r a n sm i t  a u d io t est  set u p .

1. Connect  Oscilloscope to A10 TP3 (fig.
4-80, sheet  2).

2. Check to see tha t  the 150 Hz frequency
a t  A19TP3 is 1.0 ±0.2 V p-p in  amplitude.

(b) Modulu tor/ S quelch  A21 ou tpu t test.
1. Insure two audio signa ls a t  inpu t  to RT

are disconnected.
2. Key RT.
3. Usin g m u lt im et er , m ea su r e F M ga t e

con t rol level a t  A21P1-PIN 9, see fig. 4-80 (sheet
1). Level should be grea ter  than  9.0 V dc.

4. Using oscilloscope, measure audio level
(150 Hz) a t  A21P1-PIN 12 (fig. 4-80, sheet  1).
Audio level shou ld be 0.6 ±0.2 V p-p.

5. Unkey RT.
(c) Digital Divider All ou tput test.

1. Connect  Oscilloscope to A 11TP4 (fig.
4-80, sheet  2).

2. Check to see tha t  waveform a t  A11TP4
has a  frequency of 150 ±2 Hz and is more than  9.0
V p-p.

k . T ransm it CW/ FS K T roubleshooting T est (see
fig. 4-81). CW/FSK t roubleshoot ing test  is per -
formed when  either  t r ansmit  eva lua t ion  CW test
No. 6 or  FSK test  No. 7 of t able 4-3 fa ils.

(1) In itial CW/ FS K test setup.
(a) Equipm ent setup.

1. Set u p equ ipm en t  a s  sh own  in  figu r e
4-82.

(2) R T  and  equipm ent control settings.
(a) R T  control settings.

1. POWER - LO PWR
2. MODE - CW
3. FREQUENCY - 2.1500 MHZ

(b) Equipm ent control settings. Adjust  power
su pply t o +24 +0.5 V dc ou t pu t  wit h  cu r r en t
limited to 10.0 amperes.

(3) T ransm it CW/ FS K tests.
(a) All test.

1. U s e os cillos cope  t o m on it or  volt a ge
waveforms a t  A11TP2 (fig. 4-83, sheet  1). Ensure
oscilloscope ver t ica l amplifier  is set  a t  DC.
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Figu r e 4-80. N B FM t r a n sm it  a u d io t est  p oin t  loca t ion
(sheet  1 of 2).
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Figu r e 4-80. N B FM t r a n sm i t  a u d io t est  p oin t  loca t ion
(sh eet  2 of 2).

2. Key the RT.
3. Check to see tha t  waveform a t  A11TP2

is a  squarewave; with  an  amplitude grea ter  than
9.0 V p-p, and a  frequency of 1580 Hz ±100 Hz. Set
frequency counter  channel A impedance switch  to
1M.

4. Unkey the RT, and check to see tha t  a
2430 Hz ±100 Hz signa l remains about  one second
after  unkeying RT. Check to see tha t  level is more
than  9.0 V ac p-p.

(b) A10 test.
1. Set  RT MODE cont rol to CW.
2. Key the RT.
3. Check to see tha t  voltage a t  A19TP4 is

more than  60 mV (fig. 4-83, sheet  2).
4. Unkey the RT.

(c) A20 test. Set  RT MODE con t rol to the
m ode given  below. U s in g Oscilloscope, ch eck
voltage levels a t  the proper  t est  poin t  in  the list .
Key RT dur ing each  check then  unkey.

Mode T est poin t Voltage level
CW A20TP1 Less than  0.5 V dc
FSK A20TP2 More than  9.0 V dc

Unkey) FSK A20TP2 More than  9.0 V dc
(should remain  for  about  1 second
after  unkeying)

FSK A20TP3 More than  9.0 V dc
Unkey) FSK A20TP3 Less than  0.3 V dc

(immedia tely a fter  unkeying)
CW A20TP4 More than  9.0 V dc

i. T ransm it Power Output T ests (fig. 4-84).
(1) T ransm it power output test setup. S e t u p

equipment  as shown in  figure 4-85.
(2) R T  and  equipm ent control settings.

(a) R T  control settings.
1. POWER - HI POWER
2. MODE - SSB
3. FREQUENCY - fa iled frequency

(b) Equipm ent control settings.
1. Adjust  power  supply to +24 ±0.5 V dc

ou t pu t .
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Figu r e 4-81. Tr a n sm i t  CW/FS K t r ou blesh oot in g  d ia gr a m .
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Figu r e 4-83. Tr a n sm it  CW/FS K t est  p oin t  loca t ion s.
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Figu r e 4-84. Tr a n sm i t  p ow er  ou t  t r ou blesh oot in g  d ia gr a m
(sh eet  1 of 2).
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Figu r e 4-84. Tr a n sm i t  p ow er  ou t  t r ou blesh oot in g  d ia gr a m
(sh eet  2 of 2).
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2. Set  audio genera tor  No. 1 to 1000 Hz
(audio genera tor  No. 2 is disconnected).

(3) T ransm it R F power output tests.
(a) Broadband  Am plifier A12 ou tpu t, closed

loop.
1. Set u p equ ipm en t  a s  sh own  in  figu r e

4-85.
2. Set  audio oscilla tor  No. 1 to a  frequency

of 1000 Hz (audio oscilla tor  No. 2 disconnected).
3. Set  RT Mode to SSB and fa iled fr equen-

cy.
4. Key the RT.
5. Using RF voltmeter , check to see tha t

RF ou tpu t  level reads between  1.4 and 2.2 Vrms.
6. Unkey the RT.

(b) Broadband Am plifier A12 output, open  loop.
1. Set u p equ ipm en t  a s  sh own  in  figu r e

4-86.
2. Set  signa l genera tor  to 300 mV.
3. Set  st ep a t t enua tor  to 26 dB.
4. Set  RT to LO PWR a t  fa iled frequency.
5. Key the RT and slowly change signa l

gen er a t or  ou t pu t  u n t il RF  volt m et er  r ea ds 1.6
Vrms.

6. Check to see tha t  Signa l Genera tor  ou t -
pu t  level reads less than  1.1 Vrms.

7. Unkey the RT.
(c) Detector output test.

1. Return  RT to standard configura t ion .
2. Bypa ss  An t en n a  Cou pler , u s in g Test

Cable 3 (TC 3). See figure 4-87.
3. Key the RT in  HI PWR opera t ion .

4. Measure power  ou tpu t .
5. Power  limit s a re between  28.0 and 50.0

Vrms.
6. Unkey the RT.

(d) Harm onic Filter A28 test.
1. Bypa ss  P A by m od ifyin g ca ble  con -

figura t ion  as shown in  figure 4-87 to tha t  shown in
figure 4-88.

2. Key the RT.
3. Check to see tha t  RF ou tpu t  voltage is

more than  1.0 Vrms.
4. Unkey the RT.
5. Rest or e ca bles  W8 a n d 1A1A29P 1 t o

or igina l connect ions.
(e) Open Loop PA test.

1. Dr ive the PA (A29), from the Broad-
band Amplifier  (A12), a s shown in  figure 4-89. See
figure 4-87 for  loca t ion  of 1A1A25 test  poin t s.

2. Set  voltage a t  A25-TP3 to zero.
3. Key the RT.
4. Slowly increase the voltage a t  A25-TP3

unt il an  RF ou tpu t  of 35.0 Vrms is obta ined.
5. Voltage a t  A25-TP3 shou ld be between

2.5 and 6.0 V dc.
6. Unkey the RT.

(f) Detector test.
1.

above.
2.
3.

dc.
4.

Per form steps 1 th rough  4 of 4-7i(3)(e)

Measure Detector  Outpu t  a t  A25-TP1.
Level shou ld read between  4.0 and 7.0 V

Unkey the RT.

Section IV. Maintenance of Receiver-Transmitter RT-1133/PRC-70

4-8. Adjustment and Alignment
The RT unit  requ ires no adjustment  or  a lign-

ment .

4-9 . Repa ir
Repa ir  of t h e  RT u n it  is  a ccom plish ed  by

replacement  of fau lty modules with  ones known to
be good and a  limited number  of pa r t s or  the RT
case. Replacement  of pa r t s not  given  in  th is sec-
t ion  is per formed by depot  main tenance.

CAUTION

The min icoax cable connect ions on  the
bot tom of the RT un it  a re held in  their
jacks with  cr imped coax reta iners. To
disconnect  the coax cable when  test ing,
use a  pa ir  of needle nose plier s. Bend up
the reta in ing “ears” on  the spr ing clips
just  enough  to permit  the cable connec-
t ion  to be pa r ted.

4-10. Assembly and Disassembly

a. R em oving and R eplacing R adio S et T op and Bot-
tom  Cover.

(1) R em oval of top and bottom  covers.
(a) Alt er n a t ely loosen  16 ca pt ive scr ews

secur ing each  cover  to RT case.
(b) Remove cover .

(2) R eplacem ent of top and bottom  cover.
(a) Posit ion  cover  on  RT case.
(b) Alterna tely t igh ten  16 screws secur ing

cover  to RT case.
b. R em oving and  R eplacing Modules. See figure

4-90, sheet  1 for  module loca t ion .

(1) R em oval of Frequency S elector 1A1A1.
(a) Loosen  11 ca pt ive scr ews t h a t  secu r e

module to case assembly of RT un it .
(b) Remove module by gen t ly pu lling a t  bot -

tom of module to separa te two mult ipin  connec-
t or s.
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Figu r e 4-87. Closed  Loop  P A t est  set u p  (sh eet  1 of 2).
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Figu r e 4-88. Ha r m on ic Fi l t er /Ba n d sw i t ch  t est  set u p .
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Figu r e 4-90. Mod u le loca t ion s (sh eet  1 of 2).
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Figu r e 4-90. Mod u le loca t ion s (sh eet  2 of 2).
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(2) R eplacem ent of Frequency S elector 1A1A1. bot tom of RT un it  connect  cable 1A1W7 to
(a) Inser t  module in to case assembly of RT 1 A1 F L 1 J 1  a n d  con t a ct  K 1 -(com ) ca b l e  a t

un it , and ca refu lly mate two mult ipin  connectors. 1A1FL1J 2.
(b) Tighten  11 screws to secure module to (5) R em oval of Coupler 1A1A24.

case assembly.
(3) R em oval of 1A1A2 through  1A1A23, 1A1A25

(a) Rem ove t op a n d bot t om  cover s  (pa r a
4-10a(1)).

and  1A1FL1 (fig. 4-91). (b) Select  either  au tomat ic or  manua l pro-
(a) Rem ove t op a n d bot t om  cover s  (pa r a cedures below to a lign  coupling posit ions between

4-10a(1)). coupler  1A1A24 and bandswitch  1A1A26:
Au tom atic.

CAUTION 1. Connect  ba t t ery or  externa l power  to RT
unit .

W h e n  r e m o v i n g  m o d u l e  w i t h
screwdr iver  be ca refu l not  to bend or

2. Set  POWER switch  to RCV ONLY posi-

bow the pr in ted circu it  ca rd.
t ion . Set  FREQUENCY Selectors to read 10.000
MH z.

(b) Inser t  screwdr iver  t ip in  slot  from compo-
3. Set  POWER switch  to OFF and discon-

nect  side of PC board. nect  ba t t ery or  externa l power .

(c) Using compar tment  edge for  leverage, pry 4. Remove top and bot tom covers from RT
module from connector . u n it .

(4) R eplacem en t  of M od u les 1A1A2 th rou gh Manual.
1A1A23, 1A1A25 and  1A1FL1. To replace a  module, 1. I f ba t t e r y of ext er n a l p ower  is  n ot
inser t  it  in  slides and push  down un t il module con- ava ilable remove top and bot tom covers from RT
nector  mates firmly. After  replacing 1A1FL1, from unit  and meta l cover  (it em No. 3, fig. 4-90, sheet  1).

Figure 4-91. Mod u le r em ova l .
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2. Loca t e gea r  (fig. F O-7, view A) n ea r
ba n dswit ch  m ot or  on  u n der s ide  of RT u n it .
Manua lly rota te gear  un t il coupling posit ions in -
dica ted in  figure FO-7, view A is ach ieved.

(c) Remove connector  1A1A27P2 (fig. 4-90,
sheet  1) from 1A1A24J 1.

(d ) Remove 1A1A28 (pa ra  4-10b(10)).
(e) Remove 1A1A27 (pa ra  4-10b(8)).
(f) R e m ove  1 A1 A2 4 P 3  fr om  1 A1 A3 3 J 1

shown in  figure 4-90, sheet  2.
(g) From top of RT un it , losen  six screws

holding module in  plce (fig. FO-7, view B).

CAUTION

The six screws tha t  hold the coupler
module in to the chassis a lso reta in  the
mult ilayered circu it  boards tha t  com-
p r is e  t h e  cou p ler  m odu le . To a void
d a m a gin g  ci r cu i t  b oa r d s  a n d  com -
pon en t s  wh en  r em ovin g t h e cou pler
module from the chassis, hold the loose
por t ions of the module so tha t  the circu it
boards a re not  a llowed to separa te.

(h ) F r om  t op of t h e RT u n it , gen t ly t a p
module ou t  with  fla t -blade screwdr iver  by a lt er -
na t ing t aps on  fron t -left  corner  and r igh t -rea r  cor -
ner  of module. With  a  small screwdr iver  Fed Spec
GGG-S-121 Type 1 Class 2, gen t ly pry connector
P1 un t il it  separa tes from the chassis side. See
figure FO-7, view B.

(i) Rem ove m odu le t h r ou gh  bot t om  of RT
unit .

(6) R eplacem ent of Coupler 1A1A24. See figure
F O-7.

(a) P er for m  s t ep 4-10b(5)(a) (a u t om a t ic)
a n d /or  4-10b(5)(a ) (m a n u a l) t o a lign  cou p ler
1A1A24 and bandswitch  1A1A26 coupling posi-
t ions.

(b) Inser t  module th rough  bot tom of RT un it
and push  up to mate connectors.

(c) Secure six screws and washers removed
in  st ep 4-10b(5)(d ). Tighten  screws un t il module is
pu lled up in to RT un it .

(d ) Con n ect  1A1A24P 3 t o 1A1A33J 1 a n d
1A1A27P2/1A1A24J 1. Replace RT un it  top and bot -
tom covers a s descr ibed in  pa ragraph  4-10a(2).

(7) R em oval and  R eplacem ent of Bandswitch
1A1A26. Remova l and replacement  of th is
assembly is per formed a t  depot  level ma in tenance
only.

(8) R em oval of Detector 1A1A27. See figu r e
F O-7.

(a) Rem ove t op a n d bot t om  cover s  (pa r a
10a(1)).

(b) Set  Frequency Selectors to 10.0000 MHz.
(c) Remove connectors between K2 (Com) and

1A1A27J 1; 1A1A27P2/1A1A24J 1 (fig. 4-90 Sh t  1).
(d ) Rem ove det ect or  1A1A27 by in ser t in g

screwdr iver  in to slot  and ca refu lly prying upward
unt il module is r eleased.

(9) R eplacem ent of Detector 1A1A27.
(a) Align  cou p lin g p os it ion s  of d e t ect or

1A1A27 and bandswitch  1A1A26 (fig. FO-7, view
A) as shown.

(b) Inser t  detector  1A1A27 in to slides and
press down un t il 1A1A27P1 connector  mates
firmly.

(c) Connect  1A1A27P2/1A1A24J 1 and coaxia l
connector  from K2-common to 1A1A27J 1.

(d ) Replace top and bot tom RT covers and
meta l cover  as descr ibed in  pa ragraph  4-10a(2).

(10) R em oval of Harm onic Filter 1A1A28. (See
fig. FO-7, view A.)

(a) Select  either  au tomat ic or  manua l pro-
cedures below to a lign  coupling posit ions between
coupler  1A1A24 and bandswitch  1A1A26:

Au tom atic.
1. Connect  ba t t ery or  externa l power  to RT

u n it .
2. Set  POWER switch  to RCV ONLY posi-

t ion . Set  FREQUENCY Selectors to read 17.0000 MHz.

3. Set  POWER switch  to OFF and discon-
nect  ba t t ery or  externa l power .

4. Remove top and bot tom covers from RT
unit  a s descr ibed in  pa ragraph  4-10a(1).

Manual.
1. I f ba t t e r y or  ext er n a l p ower  is  n ot

ava ilable remove top and bot tom covers from RT
unit  a s descr ibed in  pa ragraph  4-10a(1).

2. Loca t e gea r  (fig. F O-7, view A) n ea r
ba n dswit ch  m ot or  on  u n der s ide  of RT u n it .
Manua lly rota te gear  un t il couplings a re posit ion-
ed 180 degrees opposit e of posit ion  indica ted for
coupler  1A1A24.

(b) Disconnect  cable between  1A1A28P1 (fig.
4-90, sh eet  1) a n d con t a ct  K2-(NO) wh ich  is
loca t ed on  sh ield  a ssem bly bet ween  h a r m on ic
filt er  1A1A28 and detector  1A1A27, and cable
1A1W8 a t  1A1A28P2.

(c) R e m ove  h a r m on ic fi l t e r  1 A1 A2 8  b y
inser t ing screwdr iver  in to slot  and ca refu lly pry-
ing upward un t il filt er  is r eleased.

(11) R eplacem ent of Harm onic Filter 1A1A28.
(a Align  RT un it  and filt er  couplings as in -

dica ted in  pa ragraph  4-10b(10)(a) (au tomat ic or
4-10b(10)(a) (manua l).

(b) Inser t  module in to proper  t r ack and press
down un t il 1A1A28P2 mates with  coaxia l connec-
tor  on  underside of RT un it .
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(c) Connect  cable from 1A1A28P1 to con tact
K2-(NO) loca ted on  sh ield assembly between  ha r -
monic filt er  1A1A28 and detector  1A1A27.

(d ) Replace RT un it  top and bot tom covers a s
descr ibed in  pa ragraph  4-10a(2).

(12) R em oval of Power Am plifier and  Driver
1A1A29.

(a) Remove top and bot tom covers from RT
unit  a s descr ibed in  pa ragraph  4-10a(1).

(b) Use a  9/64-inch  Allen  wrench  and remove
six screws with  sea l washers, on  ou tside of RT
unit , tha t  a re used to a t t ach  power  amplifier  and
dr iver  1A1A29 to RT case. Reta in  ha rdware for
reassembly.

(c) Remove cable 1A1W9 from connector .
(d ) Rem ove p ower  a m p lifie r  a n d  d r iver

1A1A29 from RT un it  by push ing up from bot tom
unt il module connectors a re released.

(13) R eplacem ent of Power Am plifier and  Driver
1A1A29.

(a) I n s e r t  p ow e r  a m p l i fie r  a n d  d r ive r
1A1A29 in t o RT m odu le en closu r e, a n d pr ess
carefu lly to sea t  module connectors.

CAUTION

Wh en  m ou n t in g power  a m plifier  a n d
dr iver  1A1A29 do not  use any ha rdware
other  than  tha t  designed for  mount ing.
Screws of improper  length  will cause
mechanica l or  elect r ica l damage to the
RT unit .

(b) Align  module with  mount ing holes and in -
ser t  six screws with  sea l washers.

(c) Tigh t en  scr ews wit h  9/64-in ch  Allen
wrench  to secure module to RT un it .

(d ) Replace cable 1A1W9 on  connector .
(e) Replace top and bot tom covers on  RT un it

as descr ibed in  pa ragraph  4-10a(2).
(14) R em oval an d  R eplacem en t  of 1A1A30,

1A1A32 assem blies. Remova l and replacement  pro-
cedures for  these assemblies a re per formed a t
depot  level ma in tenance on ly.

(15) R em oval of Quad Assem bly 1A1A33.
(a) Remove coupler  1A1A24 as indica ted in

paragraph  4-10b(5).
(b) Remove quad assembly 1A1A33 with  two

screws from bandswitch  1A1A26. The two screws
are different  sizes.

(16) R eplacem ent of Quad Assem bly 1A1A33.
(a) Place quad assembly 1A1A33 on to band.

switch  1A1A26 and t igh ten  with  two screws. En-
sure the screws are in  the proper  slots.

(b) Replace coupler  1A1A24 as descr ibed in
paragraph  4-10b(6).

c R em oving and  R eplacing R T  Case Parts and
Assem blies. See figure FO-8 for  loca t ion  of pa r t s.

(1) R em oval of Lam ps in  Frequency S elector
1A1A1.

(a) Remove RT un it  top cover  as descr ibed in
step 4-10a(1).

(b) Remove lamp using tweezers.
(2) R eplacem ent of Lam ps in  Frequency S elector

1A1A1.
(a) Replace lamp using tweezers.
(b) Replace RT un it  top cover  a s descr ibed in

Step 4-10a(2).
(3) R em oval of Cable 1A1W9. Unsolder  cable

1A1W9 fr om  pa r en t  boa r d 1A1A31. Refer  t o
figures 4-90, sheet  2 and FO-5, sheet  1.

(4) R eplacem ent of Cable 1A1W9. Solder  cable
1A1W9 on t o pa r en t  boa r d 1A1A31. Refer  t o
figures 4-90, sheet  2 and FO-5, sheet  1.

(5) R em oval of Fuse 1A1A2F1 and  1A1A2F2.
(a) Remove module 1A1A2 from RT un it .

Refer  to pa ragraph  4-10b(3) and figure 4-90, sheet
1.

(b) Unsolder  and remove fuse from module
1A1A2.

(6) R eplacem ent of Fuse 1A1A2F1.
(a) Solder  fuse on to module 1A1A2.
(b) Inser t  module 1A1A2 in to RT un it . Refer

to pa ragraph  4-10b(4) and figure 4-90, sheet  1.
(7) R em oval of Zener Diode 1A1A2CR 4.

(a) Remove module 1A1A2 from RT un it .
Refer  to pa ragraph  4-10b(3) and figure 4-90, sheet
1.

(b) U n s old e r  ze n e r  d iod e  fr om  m od u le
1A1A2. Not ice direct ion  of zener  diode.

(8) R eplacem ent of Zener Diode 1A1A2CR 4.
(a) Solder  zener  diode on to module 1A1A2 in

the cor rect  direct ion .
(b) In ser t  m odu le in t o RT u n it . Refer  t o

paragraph  4-10b(4).
(9) R em oval of BN C AN T  Connector 1A1A30J 1.

(a) Remove RT un it  top cover  as descr ibed in
paragraph  4-10a(1).

(b) Remove RT un it  bot tom cover  as descr ib-
ed in  paragraph 4-10a(1).

(c) Rem ove fr equ en cy select or  1A1A1 a s
descr ibed in  pa ragraph  4-10b(1).

(d ) Usin g specia l wr en ch , loosen  h ex n u t
secur ing ANT connector  to RT case (figure FO-8,
view A) and slide hex nu t  on to wires from connec-
tor .

(e) Slide t ermina l lug and lockwasher  off con-
nector  on to wires.

(f) Pull connector  th rough  hole in  RT case to
ga in  access to wires soldered to in terna l com-
ponen ts of RT case.
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(g) Iden t ify and tempora r ily t ag wires con-
nected from connector  to in terna l components of
RT case.

(h ) Unsolder  two wires from connector  to in -
terna l components of RT case.

(i) Rem ove con n ect or  fr om  ca se (in clu din g
preformed gasket ).

(j) Rem ove lockwa sh er , t er m in a l lu g, a n d
hex nu t  from unsoldered wires.

(10) R eplacem ent of  B N C  A N T  C on n ect or
1A1A3W1.

(a) Assem ble h ex n u t , t er m in a l lu g, a n d
lockwa sh er  t o wir es  u n solder ed in  pa r a gr a ph
4-10c(9).

(b) As s e m b l e  p r e for m e d  p a ck i n g  ov e r
th reads of BNC connector , figure FO-8, view A.

(c) Posit ion  BNC connector  for  inser t ion  in to
hole in  RT case, observing loca t ion  of fla t  cu t  ou t
bu t  do not  inser t .

(d ) S old er  t wo wir es  t o com p on en t s  u n -
soldered in  pa ragraph  4-10c(9)(h ).

(e) Rem ove t a gs  t em por a r ily a t t a ch ed t o
wires in  pa ragraph  4-10c(9)(g).

(f) Apply sea lin g com pou n d MIL-S-46163,
Type II Grade N to th reads of BNC connector .

(g) Inser t  BNC connector  in to hole in  RT
case, preformed packing t igh t  aga inst  case.

(h ) Slide lockwasher  and termina l lug on to
connector .

(i) Assem ble  h ex n u t  t o con n ect or  a n d
t igh ten  with  specia l wrench .

(j) Rep la ce  fr equ en cy s e lect or  1A1A1 a s
descr ibed in  pa ragraph  4-10b(2).

(k ) Replace RT un it  top and bot tom covers a s
descr ibed in  pa ragraph  4-10a(2).

(11) R em ova l  of  W H IP A n ten n a  Con n ector
Assem bly 1A1A30A2.

(a) Remove RT un it  top cover  as descr ibed in
paragraph  4-10a(1).

(b) Remove RT un it  bot tom cover  as descr ib-
ed in  pa ragraph  4-10a(1).

(c) Rem ove fr equ en cy s e lect or  1A1A1 a s
descr ibed in  pa ragraph  4-10b.

(d ) Remove red wire from E5 (figure FO-8,
view A).

(e) Rem ove fou r  s cr ews  s ecu r in g WH IP
antenna  connector  to RT case (figure FO-8, view
A).

(f) Pull WHIP an tenna  connector  assembly
away from case fa r  enough  to ga in  access to wires
con n ect in g s w i t ch  1 A1 A3 0 S 1  on  con n e ct or
assembly to in terna l components of RT case.

(g) Unsolder  the two wires connect ing switch
to in terna l BNC connector .

(h ) R e m ov e  W H I P  a n t e n n a  con n e ct or
assembly 1A1A30A2 and preformed packing.

(12) R eplacem ent of WHIP Antenna Connector
Assem bly 1A1A30A2.

(a) Check to see tha t  preformed packing is in
place over  switch  to sea l space between  WHIP
antenna  connector  and RT case (figure FO-8, view
A).

(b) P os i t i on  W H I P  a n t e n n a  con n e ct or
assembly for  inser t ion  in to hole in  RT case bu t  do
not  inser t .

NOTE

Switch  and bracket  must  be posit ioned
n ea r est  t o GND a n d WIRE  t er m in a l
post s on  RT case.

(c) S old er  t wo wir es  t o com p on en t s  u n -
soldered in  pa ragraph  4-10c(11)(g).

(d ) Inser t  WHIP an tenna  connector  in to hole
in  case, make sure preformed packing is sea ted.

(e) Inser t  and a lt erna tely t igh ten  four  screws
secur ing WHIP an tenna  connector  to RT case.

(f) Rep la ce  fr equ en cy s e lect or  1A1A1 a s
descr ibed in  pa ragraph  4-10b(2).

(g) Replace RT un it  top and bot tom covers a s
descr ibed in  pa ragraph  4-10a(2).

(13) R em oval of WIR E Binding Post.
(a) R e m ove  t op  a n d  b ot t om  cove r s  a s

descr ibed in  pa ragraph  4-10a(1).
(b) Rem ove F r equ en cy Select or  1A1A1 a s

descr ibed in  pa ragraph  4-10b(1).
(c) Use 7/16-inch  open-end wrench  to hold

the wire binding post  then  use 3/8-inch  open-end
wrench  to gen t ly loosen  nu t  (inside the RT) on  the
binding post  without  removing nu t .

(d ) Gen t ly pu ll bin din g post  ou t s ide t h e
radio (wire st ill a t t ached).

(e) Unsolder  wire from end of binding post .
(f) Remove nu t .
(g) Remove binding post  and piece pa r t s.

(14) R eplacem ent of WIR E binding post.
(a) Attach  piece pa r t s to binding post .
(b) Gent ly slide nu t  on to wire.
(c) Guide wire th rough  binding post  slot  on

RT a n d solder  wir e t o bin din g post  befor e a t -
t ach ing binding post  to RT.

(d ) Secure nu t  to binding post  (inside of RT)
using a  3/8-inch  open-end wrench  and 7/16-inch
open-end wrench .

(e) Repla ce F r equ en cy Select or  1A1A1 a s
descr ibed in  pa ragraph  4-10b(2).

(f) Replace top and bot tom covers a s descr ib-
ed in  pa ragraph  4-10a(2).

(15) R em oval of GN D binding post.
(a) R e m ove  t op  a n d  b ot t om  cove r s  a s

descr ibed in  pa ragraph  4-10a(1).
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(b) Rem ove F r equ en cy Select or  1A1A1 a s
descr ibed in  pa ragraph  4-10b(1).

(c) R e m ov e  W H I P  An t e n n a  C on n e ct or
Assembly as descr ibed in  pa ragraph  4-10c(11),
steps (a) th rough (f).

(d ) Remove WIRE Binding Post  a s descr ibed
in  paragraph  4-10c(13).

(e) Use 7/16-inch  open-end wrench  to hold
the GND binding post  then  use 3/8-inch  open-end
wrench  to gen t ly loosen  nu t  (inside the RT) on
binding post  without  removing nu t .

(j) Gent ly pu ll binding post  ou t side the radio
(wire st ill a t tached).

(g) Unsolder  wire from end of binding post .
(h ) Remove connector  and piece pa r t s.
(i) Remove nu t .

(16) R eplacem ent of GN D binding post.
(a) Attach  piece pa r t s to binding post .
(b) Gent ly slide nu t  on to wire.
(c) Guide wire th rough  binding post  slot  on

RT a n d solder  wir e t o bin din g post  befor e a t -
t ach ing binding post  to RT.

(d ) Secure nu t  to binding post  (inside the RT)
using a  3/8-inch  open-end wrench  and 7/16-inch
open-end wrench .

(e) Replace WIRE binding post  a s descr ibed
in  paragraph  4-10c(14).

(f) Rep la ce W H I P  An t e n n a  C on n e ct or
Assembly as descr ibed in  pa ragraph  4-10c(12),
steps (a) th rough (e).

(g) Repla ce F r equ en cy Select or  1A1A1 a s
descr ibed in  pa ragraph  4-10a(2).

(h ) Secure RT un it  top and bot tom covers as
descr ibed in  pa ragraph  4-10a(2).

(17) R em oval of battery connector.
(a) Remove RT un it  top cover  as descr ibed in

paragraph  4-10a(1).
(b) Remove RT un it  bot tom cover  as descr ib-

ed in  pa ragraph  4-10a(1).
(c) Remove two screws secur ing ba t tery con-

nector  to RT case and to sh ield assembly (figure
FO-8, view B).

(d ) P u ll ba t t er y con n ect or  a wa y fr om  RT
unit .

(e) Iden t ify and temporar ily t ag connector
pins on  inside of connector .

(f) Pull connector  pins (with  wires a t t ached)
free of ba t t ery connector .

(g) Rem ove ba t t er y con n ect or  a n d ga sket
free from RT case.

(h ) Remove a ll r esidue of damaged gasket
and adhesive from gasket  groove.

(18) R eplacem ent of battery connector (figu r e
FO-4 and FO-8, view B).

CAUTION

Con n ect or  ca n  be  p os it ion ed  u p s id e
down .

(a) Apply adhesive RTV-734 to both  sides of
ba t tery connector  gasket .

(b) Remove iden t ifica t ion  t ags t empora r ily
a t t ached to ba t t ery connector  pins in  pa ragraph
4-10c(17)(e).

(c) Posit ion  ba t tery connector  and gasket  on
RT case.

(d ) Inser t  two screws th rough  ba t tery con-
nector , gasket , and RT case and th read in to holes
in  sh ield assembly.

(e) Alterna tely t igh ten  two screws to secure
ba t tery connector  to RT case and sh ield assembly.

(f) Replace RT un it  top and bot tom covers a s
descr ibed in  pa ragraph  4-10a(2).

(19) R em oval of battery case preform ed gasket.
(a) Remove ba t t ery case from

unit .
(b) Rem ove da m a ged ba t t er y

fr om  gr oove on  in s ide edge of RT
FO-8, view B).

r ea r  of RT

ca se ga sk et
ca se (figu r e

(c) Remove a ll r esidue of damaged gasket
and adhesive from gasket  groove in  RT case.

(20) R eplacem ent of new battery case preform ed
gasket.

(a) Clea n  pr efor m ed ba t t er y ca se ga sket
groove on  inside of RT case, (figure- FO-8, view B),
of a ll du st , d ir t , m oist u r e, a n d ot h er  for eign
mater ia l.

(b) Apply sm a ll a m ou n t s  of Scot ch gr ip
adhesive a t  approximate two-inch  spacing on  bot -
tom of gasket  groove.

(c) Insta ll preformed gasket  in  groove of RT
ca se.

(d ) Press gasket  firmly in  place.
(e) After  Scotchgr ip adhesive has cured, app-

ly lubr ican t  FS3452 between  preformed gasket  and
RT case.

(f) Replace ba t t ery case on  rea r  of RT un it .
(21) R em oval of R T  cover gaskets for top and bot-

tom  covers.
(a) R em ove top and bot tom covers of RT un it

as descr ibed in  pa ragraph  4-10a(1).
(b) Remove damaged gasket  mater ia l from

groove on  inside edge of RT case (figure FO-8,
view B).

(c) Remove a ll r esidue of damaged gasket
mater ia l and adhesive from gasket  groove in  RT
case.

(22) R eplacem ent of R T  cover gasket for top and
bottom  covers.
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(a) Clean  gasket  groove on  inside of RT case (d ) Loosen  and remove locknut  from AUDIO
of a ll du st , d ir t , m oist u r e, a n d ot h er  for eign connector  1A1A30J 4 (figure FO-8, view C).
mater ia l (figure FO-8, view B). (e) Loosen  and remove locknut  from RXMT

(b) A p p l y  s m a l l  a m o u n t  o f  R T V - 7 3 4 connector  1A1A30J 3.
a dh esive a lon g bot t om  of ga sket  gr oove in  RT (f) Loos en a n d  r e m ov e  l ock n u t  f r o m
ca se. XMODE connector  1A1A30J 5.

NOTE

Meta l edge of gasket  mater ia l must  be
toward inside edge of gasket  groove in
RT case.

(c) Insta ll gasket  mater ia l in  groove of RT
case, when  t r imming to proper  length  cu t  diago-
na lly.

(d ) Press gasket  mater ia l firmly in  place.
(e) Replace RT un it  top and bot tom covers a s

descr ibed in  pa ragraph  4-10a(2).
(23) R em ova l  of  gask et  f rom  Fron t  Pan el

Assem bly 1A1A1.
(a) R em ove fr equ en cy s e lect or  1A1A1 a s

descr ibed in  pa ragraph  4-10b(1).
(b) Remove damaged gasket  mater ia l from

groove on  inside edge of fron t  panel a ssembly.
(c) Remove a ll r esidue of damaged gasket

mater ia l and adhesive from gasket  groove in  fron t
panel assembly.

(24) R eplacem en t  of gask et  on  Fron t  Pan el
Assem bly 1A1A1.

(a) Clean  ga sket  gr oove on  edge of fr on t
panel assembly of a ll dust , dir t , moistu re, and
other  foreign  mater ia l.

(b) A p p l y  s m a l l  a m o u n t  o f  R T V - 7 3 4
adhesive a long bot tom of gasket  groove in  fron t
panel assembly.

NOTE

Meta l edge of gasket  mater ia l must  be
toward inside edge of gasket  groove in
fron t  panel assembly.

(c) Insta ll gasket  mater ia l in  groove of fron t
panel assembly, when  t r imming to proper  length
cu t  diagona lly.

(d ) Press gasket  mater ia l firmly in  place.
(e) Rep la ce  fr equ en cy s e lect or  1A1A1 a s

descr ibed in  pa ragraph  4-10b(2).
(25) R em oval of Connector Assem bly 1A1A30A1.

(a) Remove RT un it  top cover  as descr ibed in
paragraph  4-10a(1).

(b) Rem ove fr equ en cy select or  1A1A1 a s
descr ibed in  pa ragraph  4-10b(1).

(c) Disconnect  connector  1A1A30A1P1 from
r e c e i v e r / e x c i t e r  p a r e n t  b o a r d  c o n n e c t o r
1A1A31J 1 (figure FO-5, sheet  1).

(g) Rem ove con n ect or  a s sem bly fr om  RT
u n it .

(26) R eplacem en t of  C on n ect or  A s s em b l y
1A1A30A1.

(a) Posit ion  connector  assembly for  inser t ion
through  frequency selector  open ing in to RT case
(figure FO-8, view C).

NOTE

C on n e ct or  1 A1 A3 0 A1 P 1  s h ou ld  b e
toward rea r  of RT case and AUDIO, RX-
MT, and XMODE connectors shou ld be
towards fron t  of RT case.

(b) Inser t  connector  assembly in to RT case.
(c) F eed  con n ect or  AU DIO, RXMT, a n d

XMODE connectors from inside RT case th rough
their  r espect ive open ings to ou t side of RT case.

(d ) Apply sea lin g com pou n d MIL-S-46163,
Type II, Grade N to th reads of connectors.

(e) Assem ble lockn u t  t o AUDIO con n ect or
and t igh ten  finger -t igh t .

(f) Assem ble lockn u t  t o RXMT con n ect or
and t igh ten  finger -t igh t .

(g) Assemble locknut  to XMODE connector
and t igh ten  finger -t igh t .

(h ) Mate connector  1A1A30A1P1 of connec-
t or  a s s e m b ly  w i t h  con n e ct or  1 A1 A3 1 J 1  on
receiver /exciter  pa ren t  board (figure FO-5, sheet
1) and secure.

(i) Tighten  locknuts on  AUDIO, RXMT, and
XMODE connectors.

(j) Rep la ce  fr equ en cy s e lect or  1A1A1 a s
descr ibed in  pa ragraph  4-10b(2).

(k ) Replace RT un it  top cover  a s descr ibed in
paragraph  4-10a(2).

(27) R em oval of R T  unit top and  bottom  cover
dam peners.

(a) Remove RT un it  top and bot tom covers as
descr ibed in  pa ragraph  4-10a(1).

(b) Remove damaged dampener  from cover
(figure FO-8, view D).

(c) Remove a ll r esidue of damaged dampener
mater ia l from cover .

(28) R eplacem ent of R T  unit top and  bottom  cover
dam peners.

(a) C le a n  a r e a  of r e m ove d  or  m is s in g
dampener  on  cover  of a ll dust , dir t , moistu re, and
other  foreign  mater ia l (figure FO-8, view D).
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(b) Apply small amount  of EC1300 adhesive underside of cover  and remove screw (figure FO-8,
to underside of dampener . view D).

(c) Posit ion  dampener  a t  same loca t ion  of (30) R eplacem ent of self-lock ing screws in  R T  unit
removed or  missing dampener  and press firmly in top and bottom  covers.
place.

(d ) Replace RT un it  top and bot tom covers a s
(a) In ser t  self-lock in g scr ew in t o h ole in

descr ibed in  pa ragraph  4-10a(2).
cover , head of screw facing ou tside (figure FO-8,

(29) R em oval of self-lock ing screws from  R T  unit
view D).

top and bottom  covers. (b) Press screw firmly in to place to sea t  col-
(a) Remove RT un it  top and bot tom covers as la r  on  underside of cover .

descr ibed in  pa ragraph  4-10a(1). (c) Replace RT un it  top and bot tom covers a s
(b) Compress colla r  of self-locking screw on descr ibed in  pa ragraph  4-10a(2).

Sect ion V. Direct  Support  Test ing Procedures
4 -1 1 . Ge ne ra l

 

This sect ion  conta ins F ina l Per formance test s
which  sa t isfy two basic requ irements:

(1) To confirm repa ir  of the RT un it  upon  iden-
t ifying a  fau lty module and

(2) To insure operability of the RT un it  pr ior  to
return  to organ iza t iona l main tenance.

4-12. Final Performance
Per form the procedura l st eps in  the order  given

and set  a ll con t rols accura tely. The RT unit  fron t
panel con t rols a re shown in  figure 4-4. If the RT
unit  fa ils any test , r efer  to the t roubleshoot ing
test s. If RT un it  fa ils a ft er  the second a t t empt  to
repa ir , send RT to h igher  level main tenance.

a. Final R eceiver Perform ance T est.
(1) Prelim inary setup.

(a) I n s p e ct  R T  for  e x t e r n a l  d e fe ct s  or
damage (see chapter  2).

(b ) C h e c k  t o  s e e  t h a t  P O W E R  a n d
SQUELCH switches on  RT are OFF.

CAUTION

Be sure pola r ity is cor rect  when  connec-
t ing the power  supply to the radio.

(c) Connect  RT and test  equ ipment  as shown
in  figure 4-92.

(d ) Turn  on  test  equ ipment  and a llow a t  least
30 minutes for  warmup.

(e) Prepare fina l r eceive per formance da ta
sheet s simila r  to t able 4-7 for  use dur ing fina l
receive t est ing. Do not  wr ite in  th is book.

(f) As each  t est  is completed, one or  more
quest ions about  tha t  t est  must  be answered by in -
ser t ion  of P  (Pass) or  F  (Fa il) on  the da ta  sheet .

(g) The next  procedure is to determine the ac-
t ion  requ ired from the answer (s) to quest ions of (f)
above.

(h ) Do not  begin  t roubleshoot ing procedures
un t il directed to do so in  t ext  or  figure dur ing per -
formance test ing. If a  pa r t icu la r  t rouble is in -
dica ted dur ing the t est s, and fu r ther  direct ion  is
not  given , it  must  be noted a long with  t est  da ta  for
la ter  eva lua t ion .

(i) Follow direct ions to and from addit iona l
flow diagrams and/or  inst ruct ions in  the t ext  dur -
ing a ll t est ing.

(j) F igu r e  4-93 s h ows  t h e  p a t h  followed
while receive per formance test ing.

(2) S ensitivity test.

CAUTION

E n su r e t h e 30 dB a t t en u a t or  is  con -
net t ed between  the ANT connector  and
the signa l genera tor  before tu rn ing on
the RT for  t est ing.

(a) S ensitivity test setup.
1. Adjust  power  supply to +24 ±0.5 V dc

ou t pu t .
2. Turn  on  RT unit .
3. Set  VOLUME cont rol to midrange.
4 .  S e t  d i s t o r t i o n  a n a l y z e r  t o

VOLTME TE R fu n ct ion  a n d  ME TE R RAN GE
switch  to 3 volt s,

(b) Low level sensitivity tests (N o. 1, 2, and  3).
1. Check SINAD by per forming the follow-

ing steps.

CAUTION

For  each  t est  to be per formed in  t able
4-7 the RT must  be set  to the indica ted
fr equ en cy a n d m ode, a n d t h e s ign a l
genera tor  must  be set  to the indica ted
frequency, modula t ion , and level with
POWER switch  in  posit ion  shown.
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(sh eet  1 of 2).
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Figu r e 4-93. Fin a l  r eceive p er for m a n ce t est  d ia gr a m
(sh eet  2 of 2).
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(a) Set  RT and signa l genera tor  con t rols
and switches to posit ions given  in  t able 4-7 for
test  No. 1.

(b) Adjust  RT VOLUME cont rol for  1.5
±0.5 V rms as measured on  distor t ion  ana lyzer .

(c) Set  distor t ion  ana lyzer  con t rol to SET
LEVEL and adjust  SET LEVEL cont rol for  zero
dB reference.

(d ) Set  dis t or t ion  a n a lyzer  con t r ol t o
DISTORTION and nu ll 1 kHz signa l with  distor -
t ion  ana lyzer  frequency con t rol.

(e) SINAD is difference in  dB between
steps (c) and (d ) above.

(f) An acceptable SINAD limit  is 10 dB
or  more. Record P  (Pass) or  F  (Fa il).

2. Repea t  st ep 1 above for  t est  No. 2 and 3.
3. If t est  No. 1, 2 and 3 a ll pass, go to AGC

Test  pa ragraph  4-12a(3) below. If t est s No. 1, 2 and
3 a ll  fa il , go t o H igh  Level Sen s it ivit y Tes t
paragraph  4-6c.

(c) High level sensitivity test (N o. 4)
1. Set  RT and signa l genera tor  con t rols and

switches to posit ions given  in  t able 4-7 t est  No. 4.
2. Per form Low Level Sensit ivity Test  (No.

1, 2, and 3) to check SINAD for  t est  No. 4. Record P
(Pass) or  F  (Fa il).

(3) AGC test (N o. 5).
(a) AGC test setup.

CAUTION

Do not  tune the RT or  key the handset  PTT
switch  when  the signa l genera tor  is connected
direct ly to the ANT connector .

1. S e t u p  e q u i p m e n t  a s  d i s cu s s e d  i n
paragraph  4-12a(1) and shown in  figure 4-92 ex-
cept  for  the step a t t enua tor . Connect  the signa l
genera tor  direct ly to the RT ANT connector  for
th is t est  on ly.

2. Set  RT SQUELCH switch  to OFF.
(b) AGC test.

1. Set  RT a n d s ign a l gen er a t or  con t r ols
and switches to posit ions given  in  t able 4-7 t est
No. 5.

2. Adju s t  RT VOLU ME  con t r ol for  a n
audio ou tpu t  level of 1.5 ±0.5 V rms as measured
on  dist rot ion  ana lyzer .

3. Check to see tha t  distor t ion  level is less
than  10 percen t . Record P  (Pass or  F  (Fa il).

(4) N arrow band  audio test (N o. 6, 7, and  8).
(a) N arrow band audio test setup.

1. S e t u p  e q u i p m e n t  a s  d i s cu s s e d  i n
paragraph  4-12a(1) and shown in  figure 4-92.

2. Set  RT SQUELCH switch  to OFF.
(b) N arrow band audio test.

1. Set  RT and signa l genera tor  con t rols

and switches to posit ions given  in  t able 4-7 t est
No. 6.

2. Set  d is t or t ion ana lyzer t o VOLT-
METER funct ion  and METER RANGE switch  to
3 volt s.

3. Check to see tha t  audio ou tpu t  level is
m or e t h a n  2.3 V r m s m ea su r ed on  dis t or t ion
ana lyzer . Record P  (Pass) and F  (Fa il).

4. Adju st  RT VOLUME  con t r ol for  a n
audio ou tpu t  level of 2.2 V rms measured on  distor -
t ion  ana lyzer .

5. Check to see tha t  audio distor t ion  is
less than  10 percen t . Record P  (Pass) or  F  (Fa il).

6. Set  RT and Signa l Genera tor  con t rols
and switches to posit ions given  in  t able 4-7 t est
No. 7.

7. Check to see tha t  audio ou tpu t  level is
m or e t h a n  2.3 V r m s m ea su r ed on  dis t or t ion
ana lyzer . Record P  (Pass) or  F  (Fa il).

8. Adju st  RT VOLUME  con t r ol for  a n
audio ou tpu t  level of 2.2 V rms measure don  distor -
t ion  ana lyzer .

9. Check to see tha t  audio distor t ion  is
less than  10 percen t . Record P  (Pass) or  F  (Fa il).

10. Set  RT and signa l genera tor  con t rols
and switches to posit ions given  in  t able 4-7 t est
No. 8.

11. Check to see tha t  audio ou tpu t  level is
m or e t h a n  2.3 V r m s m ea su r ed on  dis t or t ion
ana lyzer . Record P  (Pass) or  F  (Fa il).

12. Adju st  RT VOLUME  con t r ol for  a n
audio ou tpu t  level of 2.2 V rms measure on  distor -
t ion  ana lyzer .

13. Check to see tha t  audio distor t ion  is
less than  10 percen t . Record P  (Pass) or  F  (Fa il).

(5) S quelch  test (N o. 9).
(a) S quelch  test setup.

1. S e t u p  e q u i p m e n t  a s  d i s cu s s e d  i n
paragraph  4-12a(1) and shown in  figure 4-92.

2. Set  RT POWER switch  to RCV ONLY.
3. Set  RT SQUELCH switch  to OFF.

(b) S quelch  test.
1. Set  RT a n d s ign a l gen er a t or  con t r ols

and switches to posit ion  given  in  t able 4-7 t est  No.
9. (For  th is t est  on ly, set  signa l genera tor  to 30 per -
cen t  AM modula t ion  a t  500 Hz. )

2. Adjust  audio ou tpu t  level to 1.5 V rms
as measured on  distor t ion  ana lyzer .

3. Set  RT SQUELCH switch  to ON.
4. Check to see tha t  audio ou tpu t  level r e-

mains a t  1.5 V rms as in  step 2 above. Record P
(Pass) or  F  (Fa il).

5. Disconnect  RF Signa l Genera tor  inpu t
to RT. Audio ou tpu t  level shou ld drop by a t  least
20 dB. Record P  (Pass) or  F  (Fa il).

(6) R etransm it test (N o. 10).
(a) R etransm it test setup.
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1. S e t u p  e q u ip m e n t  a s  d i s cu s s e d  in
paragraph  4-12a(1) and shown in  figure 4-92.

2. Set  switch  S2 on  Isola t ion  Box to the
1000 ohms posit ion .

3. Set  RT SQUELCH switch  to RXMT.
4. Set  RT POWER switch  to RCV ONLY.
5. Set  RT VOLUME cont rol to midrange.
6. Set  RT a n d s ign a l gen er a t or  con t r ols

and switches to posit ions given  in  t able 4-7 t est
No. 10. (For  th is t est  on ly, set  signa l genera tor  to
30 percen t  AM modula t ion  a t  500 Hz modula t ing
frequency.)

(b) R etransm it level test.
1. Check to see tha t  audio ou tpu t  level is

more than  150 mV rms measured on  distor t ion
ana lyzer . Record P  (Pass) or  F  (Fa il).

2. Set  RT VOLUME cont rol to min imum
(fu lly CCW).

3. Check to see tha t  audio ou tpu t  level is
same as in  step 1 above. Record P  (Pass) or  F  (Fa il).

(c) R etransm it key test.
1. Set  signa l genera tor  to AM modula t ion

a t  30 percen t  and 500 Hz.
2. Set  ou tpu t  level of signa l genera tor  to

3500 mV.
3. Check to see tha t  r esist ance between

Isola t ion  Box J 5 and J 6 is less than  50 ohms using
mult imeter . Record P  (Pass) or  F  (Fa il).

4. Disconnect  signa l genera tor .
5. Mea su r e r es is t a n ce bet ween  Isola t ion

Box J 5 and J 6. Resistance sha ll be grea ter  than  10
kilohms. Record P  (Pass) or  F  (Fa il).

(7) Wide band  x-m ode audio response test (N o.
11).

(a) Wide band audio response test setup.
1. S e t u p  e q u ip m e n t  a s  d i s cu s s e d  in

paragraph  4-12a(1) and shown in  figure 4-92.
2. Connect  distor t ion  ana lyzer  to X-Mode

test  box connector  J 2.
3. Set  RT SQUELCH switch  to OFF.

(b) Wide band audio response test.
1. Set  RT a n d s ign a l gen er a t or  con t r ols

and switches to posit ions given  in  t able 4-7 t est
No. 11. FM devia t ion  is set  a t  5 kHz on  signa l
genera tor .

2. Check to see tha t  audio ou tpu t  level a t
X-mode connector  J 2 is more than  250 mV rms
measured on  distor t ion  ana lyzer . Record P  (Pass)
or  F  (Fa il).

3. Set  s ign a l gen er a t or  m odu la t ion  fr e-
quency to 20 Hz.

4. Check to see tha t  audio ou tpu t  level is
with in  2.5 dB from level of st ep 2 above. Record P
(Pass) or  F  (Fa il).

5. Set  s ign a l gen er a t or  m odu la t ion  fr e-
quency to 8 kHz.

6. Check to see tha t  audio ou tpu t  level is
with in  0 to -5 dB from level of st ep 2 a b ov e .
Record P  (Pass) or  F  (Fa il).

(8) FS K/ CW sensitivity tests (N o. 12 and  13).
(a) FS K/ CW sensitivity test setup.

1. S e t u p  e q u ip m e n t  a s  d i s cu s s e d  in
paragraph  4-12a(1) and shown in  figure 4-92.

2. Set  RT SQUELCH switch  to OFF.
(b) FS K/ CW sensitivity test.

NOTE

The POWER switch  is spr ing-loaded in  the
TUNE posit ion  and au tomat ica lly retu rns to
the HI PWR posit ion  when  released.

1. Set  RT a n d s ign a l gen er a t or  con t r ols
and switches to posit ions given  in  t able 4-7 t est
No. 12.

2. Tune RT. If RT will not  tune, set  RT
POWER cont rol selector  to RCV ONLY.

3. Per form low level sensit ivity t est  (No. 1)
to check SINAD for  t est  No. 12. Record P  (Pass) or
F  (Fa il).

4. Set  RF  a n d s ign a l gen er a t or  con t r ols
and switches to posit ions given  in  t able 4-7 t est
No. 13.

5. Per form steps as in  2 and 3 a bove t o
check SINAD for  t est  No. 13. Record P  (Pass) or  F
(Fa il).

(9) S S B sensitivity tests (N o. 14 through N o. 18).
(a) S S B sensitivity test setup.

1. S e t u p  e q u ip m e n t  a s  d i s cu s s e d  in
paragraph  4-12a(1) and shown in  figure 4-92.

2. Set  RT SQUELCH switch  to OFF.
(b) S S B sensitivity tests.

NOTE

The POWER switch  is spr ing-loaded in  the
TUNE posit ion  and au tomat ica lly retu rns to
HI PWR posit ion  when  released.

1. Set  RT a n d s ign a l gen er a t or  con t r ols
and switches to posit ions given  in  t able 4-7 for
test  No. 14.

2. Tune RT. If RT un it  will not  tune set  RT
POWER cont rols selector  to RCV ONLY.

3. Per form low level sensit ivity t est s (No.
1) to check SINAD for  t est  no. 14. Record P  (Pass)
or  F  (Fa il).

4. Repea t  st eps 1, 2, and 3 above to check
SINAD for  t es t s  No. 15 t h r ou gh  18. Recor d P
(Pass) or  F  (Fa il) for  each  test .

(10) FM sensitivity tests (N o. 19 through  N o. 23).
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NOTE

For  t est  No. 23 use on ly un tuned RCV ONLY
posit ion  of RT POWER selector .

(a) FM sensitivity test setup.
1. Set u p equipment a s  d is cu s s e d  in

paragraph  4-12a(1) and shown in  figure 4-92.
2. Set  RT SQUELCH switch  to OFF.

(b) FM sensitivity tests.

NOTE

The POWER switch  is spr ing-loaded in  the
TUNE posit ion  and au tomat ica lly retu rns to
HI PWR posit ion  when  released.

1. Set  RT and signa l genera tor  con t rols
and switches to posit ions given  in  t able 4-7 for
test  No. 19.

2. Tune RT. If RT unit  will not  tune, set  RT
POWER cont rol selector  to RCV ONLY.

3. Per form low level sensit ivity t est s (No.
1) to check SINAD for  t est  No. 19. Record P  (Pass)
or  F  (Fa il).

4. Repea t  st eps 1, 2, and 3 above to check
SINAD for  t est s No. 20 th rough  23. Record P
(Pass) or  F  (Fa il) for  each  test .

b. Final T ransm it Perform ance T ests. If Receive
Test s have a ll passed, proceed with  fina l t r ansmit
per formance test s. After  receive and t ransmit  per -
formance test s have passed, the RT may be retu rn-
ed to service. If t r ansmit  per formance test s fa il,
follow t roubleshoot ing procedures given  in  the
text  and diagrams for  the next  act ion  to be t aken .
See figure 4-95. After  per forming t roubleshoot ing
and fina l t est s if RT will not  pass a  second t ime,
send RT to h igher  level main tenance.

(1) Final transm it perform ance test setup.
(a) Inspect  RT for  externa l defect s or  dam-

age (see chap 2).
(b ) C h e c k  t o  s e e  t h a t  P O W E R  a n d

SQUELCH switches on  RT are OFF.

CAUTION

Be sure pola r ity is cor rect  when  connect ing
the power  supply to the radio.

(c) Connect  RT and test  equ ipment  as shown
in  figure 4-94.

(d ) Turn  on  test  equ ipment  and a llow a t  least
30 minutes warmup.

(e) P r e p a r e  t r a n s m i t  p e r for m a n ce  d a t a
sheet s simila r  to t able 4-8 for  use dur ing t ransmit
per formance test ing. Do not  wr ite in  th is book.

(f) As each  t est  is completed, one or  more
quest ions about  tha t  t est  must  be answered by in -
ser t ion  of P  (Pass) or  F  (Fa il) on  the da ta  sheet .

(g) The next  procedure is to determine the ac-
t ion  requ ired from the answer (s) to quest ions of (f)
above.

(h ) Do not  begin  t roubleshoot ing procedures
un t il directed to do so in  t ext  or  figure dur ing per -
formance test ing. If a  par t icu lar  t rouble is indica ted
dur ing the test s, and fur ther  direct ion  is not  given , it
must  be noted a long with  t est  da ta  for  la ter  eva lu -
a t ion .

(i) Follow direct ions to and from addit iona l
flow diagrams and/or  inst ruct ions in  the t ext  dur -
ing a ll t est ing.

(j) Figure 4-95 shows the pa th  followed dur -
ing fina l t ransmit  per formance test ing.

(2) AM and S S B output test (N o. 1 and  2).
(a) AM power output test (N o. 1).

1. Set  RT con t rols a s follows:
Control S etting

P OWE R RCV ONLY
MODE AM
FREQUENCY 2.1500 MHz
VOLUME Midr a n ge

2. Adjust  audio oscilla tor  No. 1 for  a  fre-
quency of 1.5 kHz and level ou t  of Isola t ion  Box of
2 mV measured on  the distor t ion  ana lyzer .

3. Place RT in to coupler  Home posit ion .

NOTE

Coupler  Home is a t t a ined by set t ing RT
POWER cont rol from RCV ONLY to a
power  pos it ion w i t h ou t  t u n in g.  I f
coupler  Home test  fa ils dur ing any of
test s in  t able 4-8, r eplace 1A1A24 and
repeat  test .

4. Key RT in  LO PWR. Check to see tha t
ou tpu t  volt age is 7 to 16 V ac as measured on
mult imeter  and cur ren t  is less than  2.5 amperes as
measured on  power  supply meter . Unkey RT.

5. Set  RT POWER cont rol to HI PWR. Key
RT and check to see tha t  ou tpu t  voltage is between
30 and 50 V ac and cur ren t  is less than  7 amperes.
Unkey RT.

6. If power  output  fa ils, go to t ransmit  signa l
pa th  t roubleshoot ing t est  pa ragraph  4-7a.

7. If power  ou tpu t  passes, proceed
No. 2.

(b) S S B d istortion  test (N o. 2).
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Figu r e 4-95. Fin a l  Tr a n sm i t  p er for m a n ce flow  d ia gr a m
(sh eet  1 of 3).
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Figu r e 4-95. Fin a l  Tr a n sm i t  p er for m a n ce flow  d ia gr a m
(sh eet  2 of 3).
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Figu r e 4-95. Fin a l  Tr a n sm i t  p er for m a n ce flow  d ia gr a m
(sh eet  3 of 3).
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Figure 4-96. S ingle sid e ba nd  d istor t ion  w a veform .

1. Set  RT con t rols a s follows:
Control S etting

POWER RCV ONLY
MODE SSB
FREQUENCY 2.1500 MHz
VOLUME Midr a n ge

2. Disconnect  audio oscilla tor  No. 1. Con-
nect  audio oscilla tor  No. 2 and adjust  for  2.8 kHz
a t  a  level of 2 mV ou t  of Isola t ion  Box.

3. Reconnect  audio oscilla tor  No. 1.
4. Place RT in to coupler  Home posit ion  by

set t ing POWER cont rol to LO PWR.
5. Key RT and check to see tha t  ou tpu t

voltage is more than  7 V ac and cur ren t  is less than
2.5 amperes. Unkey RT.

6. Set  RT POWER cont rol to HI PWR. Key
RT and check to see tha t  ou tpu t  voltage is between
32 a n d 50 V a c a n d cu r r en t  is  less  t h a n  5.5
amperes, Unkey RT.

7. Connect  oscilloscope to the ou tpu t  of the
30 dB a t tenua tor .

8. Key RT.

9. Adjust  oscilloscope for  a  waveform base
width  of 4 to 6 divisions.

10. Check to see tha t  waveform width  a t  75
percen t  amplitude is less than  70 percen t  of width ,
a t  base. F igure 4-96 shows th is waveform.

11. Unkey RT.
12. If test  passes proceed to AM modula t ion

test  No. 3.
13. If t est  fa ils go to t ransmit  signa l pa th

t roubleshoot ing t est s pa ragraph  4-7a.
(3) AM m odulation  test (no. 3).

(a) Set  RT POWER cont rol to RCV ONLY,
MODE to AM, and FREQUENCY to 2.150 MHz.

(b) Set  audio oscilla tor  to 1 kHz a t  a  level ou t
of Isola t ion  Box of 2 mV.

(c) Place RT in  coupler  Home posit ion .
(d ) Con n ect  oscilloscope t o r ea r  of 30 dB

Attenuator .
(e) Key RT. Check to see tha t  ra t io of max-

imum voltage to min imum voltage is more than  3
to 1. F igure 4-97 shows th is waveform.

(f) Unkey RT.

Change 2 4-163



TM 11-5820-553-23/EE150-SN-MMO-010/E110 PRC70

Figu r e 4-97. AM m od u la t ion  w a vefor m .

(4) S idetone/ N o-T une tone test (N o. 4 and  5).
(a) T est setup.

1. Set  RT con t rols a s follows:
Control S et t in g

P OWE R RCV ONLY
MODE SSB
F RE QU E N CY 2.150 MHz

2. Set  audio oscilla tor  No. 1 to 2 kHz and
adjust  for  an  ou tpu t  level of 2 mV out  of Isola t ion  Box.

3. Disconnect  audio oscilla tor  No. 2.
4. Set  RT POWER cont rol to LO PWR.

(b) S idetone test (N o. 4).
1. Part 1.

                       (a) Key RT. A sidetone shou ld be hea rd in
handset .

(b) Unkey RT.
(c) If t est  fa ils, go to t roubleshoot ing t est ,

paragraph  4-7f(3)(a).
2. Part 2.
(a) Adjust  audio oscilla tor  No. 1 to 5 kHz

while RT remains keyed.
(b) A sidetone should be heard. Check tha t

output  voltage is less than  4 VAC as measured on  r f
voltmeter .

(c) After  approximately 10 seconds, sidetone
shou ld not  be hea r d.

(d ) Unkey RT.
(e) If t est  fa ils, go to t roubleshoot ing t est ,

pa ragrah  4-7f(3)(c).
(c) N o-T une tone test (N o. 5).

NOTE
Par t  1 is applicable on ly to RT un it s with
n ewer  cou pler  con t r ol logic m odu les
1A1A24A2A2 (in  coupler  1A1A24), Con t ract
No. DAAB07-84-C-K582.

1. Part 1 (Built-in-T est) (BIT ).
(a) Set  RT con t rols a s follows:

Con trol S et t in g
P OWE R OF F
MODE AM
F RE QU E N CY 2.150 MHz

(b) Set  RT POWER switch  to TUNE and
h old

(c) Listen  in  handset . A No-Tune tone
should not be heard.

(d ) Release RT POWER switch .
(e) If No-Tune tone is hea rd, r eplace 1A1A24

and repea t  t est  st eps (a) th rough  (d ).
(f) If No-Tune tone is not  heard, proceed to

par t  2 t est .
2. Part 2.
(a) Set  RT POWER cont rol to RCV ONLY

(coupler  home posit ion), and then  to LO PWR.
(b) Key RT and list en  in  handset  for  a  No-

Tune tone (a  2 kHz tone burst  a t  2.4 Hz ra te). A No-
Tune tone shou ld not be heard.

(c) Unkey RT.
3. Part 3.
(a) Open an tenna  lead by removing coax

from RT an tenna
(b) Set  RT POWER switch  to RCV and then

Lo P WR.
(c) Key RT.

NOTE
Two key opera t ions may be required.

(d ) Listen  in  handset  for  No-Tune tone. The
No-Tune tone should  be heard.

(e) Unkey RT.
4. Part 4.
(a) Reconnect  50 ohm RF cable with  30 dB

At tenua tor  to ANT connector .
(b) Set  RT POWER switch  to TUNE po-

sit ion  and release.
(c) Aft er  t u n in g is  com plet e , s e t  RT

POWER switch  to LO PWR.
(d ) Key RT. Listen  for  No-Tune tone.
(e) Unkey RT.
(f) I f No-Tu n e t on e is  h ea r d, r epla ce

1A1A24 and repea t  t est  st ep (b) th rough  (e) above.
(g) If No-Tune tone is not  hea rd, proceed

to Test  No. 6 of t able 4-8, pa ragraph  (5).
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(5) CW/ FS K m odulation  test (N o. 6 and  7).
(a) CW test (N o. 6).

1. Connect  frequency counter  to 30 dB
at tenua tor  and set  r esolu t ion  to 10 Hz. Disconnect
both  audio oscilla tors.

2. Set  RT MODE to CW and POWER con-
rol to HI PWR.

3. Key RT. Check to see tha t  ou tpu t  fre-
quency is 2.1520 MHz ±200 Hz.

4. Check to see tha t  ou tpu t  volt age is be-
tween  32 and 50 V ac and cur ren t  is less than  7
amperes.

5. Unkey RT.
6. If t est  passes, con t inue with  FSK test ,

pa ragraph  (b).
7. If t est  fa ils, go to t roubleshoot ing t est ,

pa ragraph  4-7 h

(b) FS K test (N o. 7).
1. Connect  frequency counter  to 30 dB a t -

t enua tor . Set  RT MODE to FSK, and POWER con-
t rol selector  to HI PWR.

2. Key RT and check to see tha t  ou tpu t  fre-
quency is 2.1516 MHz ±200 Hz.

3. Unkey RT. Check to see tha t  immedia te-
ly a fter  unkeying, the ou tpu t  frequency momen-
ta r ily indica tes 2.1524 MHz ±200 Hz.

4. If t est  passes, con t inue with  SSB ou tpu t
test s (No. 8 th rough  14), pa ragraph  (6).

5. If t est  fa ils, go to t roubleshoot ing t est ,
pa ragraph  4-7 h

(6) S S B outpu t tests (N o. 8 through  14).
(a) T est setup

1. Connect  both  audio oscilla tor s to the
Isola t ion  Box.

2. Adjust  audio oscilla tor  No. 1 to 1500 Hz
a t  2 mV outpu t .

3. Set  RT MODE cont rol to SSB.
4. Set  RT POWER cont rol to HI PWR.

(b) T est N o. 8
1. Set  RT FREQUENCY to 3.900 MHz.
2. Tune RT.
3. Key RT.
4. Check to see tha t  ou tpu t  volt age is be-

tween  28 and 49 V ac and cur ren t  is less than  7
amperes.

5. unkey RT.
6. If t est  passes, con t inue with  t est s No. 9

through  14, pa ragraph  (c).
7. If voltage and cur ren t  a re not  with in

limit s, go to t roubleshoot ing test , pa ragraph  4-7 i.
(c) T ests N o. 9 through  14. Repea t  t est  procedures

of t est  No. 8 for  t est s No. 9 th rough  14 a t  the
respect ive frequency given  in  t able 4-8.

(7) FM m odulation  test (N o. 15).
(a) T est setup.

1. Disconnect  audio oscilla tor  No. 2 and
set  audio oscilla tor  No. 1 for  a  frequency of 1 kHz
with  Isola t ion  Box ou tpu t  of 2 mV ±0.3 mV.

2. Connect  mult imeter  to rea r  of 30 dB a t -
tenua tor .

3. Set  RT POWER cont rol to HI PWR and
MODE  con t r ol t o F M, a n d  F RE QU E N CY t o
35.055 MHz.

4. Tune RT.
(b) Output test.

1. Key RT.
2. Check to see tha t  ou tpu t  volt age is be-

tween  28 and 49 V ac and cur ren t  is less than  7
amperes.

3. Unkey RT.
4. If t est  passes, con t inue with  modula t ion

test  of composite, pa ragraph  (c).
5. If voltage and cur ren t  a re not  with in

limit s, go to t roubleshoot ing test , pa ragraph  4-7 i.
(c) Modulation  test of com posite.

1. Connect  devia t ion  meter  to rear  of 30 dB
at tenua tor .

2. Set  RT POWER cont rol to LO PWR.
3. Key RT. Check to see tha t  modula t ion  is

is between  8 kHz and 13 kHz.

(d ) 150 Hz test.
1. Disconnect  audio oscilla tor .
2. Key RT.
3. Check to see tha t  150 Hz signa l is be-

tween  2.4 kHz and 4.0 kHz on  devia t ion  meter .
4. Unkey RT.
5. If t est  passes, con t inue with  wideband

X-mode test  No. 16, pa ragraph  (8).
6. If t est  fa ils, go to t roubleshoot ing t est ,

pa ragraph  4-7 g.

(8) Wide band  X-m ode test N o. 16.
(a) T est setup.

1. Connect  audio oscilla tor  No. 1 ou tpu t  to
X-Mode Test  Box and oscilloscope.

2. Set  audio oscilla tor  frequency to 1000
H z.

3. Adju st  ou t pu t  level t o 12 V p-p on
oscilloscope.

4. Set  RT POWER cont rol to LO PWR.
5. Set  MODE cont rol to FM.
6. Set  FREQUENCY to 35.055 MHz.

(b) Wide band  deviation  test.
1. Tune RT.
2. Key RT. 
3. Measure FM devia t ion .
4. Test  passes if peak devia t ion  is between

3 and 7 kHZ.
5. Unkey RT.

(9) FM outpu t tests (N o. 17, 18 and  19).
(a) T est setup.

1. Recon n ect  a u dio oscilla t or  No. 1 t o
Isola t ion  Box.

2. Adjust  audio oscilla tor  No. 1 level to 2 mV
into RT.

3. Set  RT MODE cont rol to FM.

(b) T est N o. 17.
1. Set  RT FREQUENCY to 30.055 MHz.
2. Tune RT.
3. Key RT.
4. Check to see tha t  ou tpu t  volt age is 28 to

49 V ac and cur ren t  is less than  7 amperes.
5. Unkey RT.
6. If t est  passes, con t inue with  t est  No. 18

and 19, pa ragraph  (c).
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7. If t est  fa ils, go to t roubleshoot ing t est ,
pa ragraph  4-7 i.

(c) T est N o. 18 and  19.
1. Repea t  t est  procedures of t est  No. 17 for

test s No. 18 and 19 a t  the respect ive frequency.
2. If test  No. 19 passes and a ll previous test s

pass, retu rn  RT to service.

4-13. Performance Standards
Table 4-9 provides a  list ing of per formance stan-

dards tha t  must  be a t t a ined before the RT un it  can
be considered to be opera t ing proper ly. If these
standards a re not  reached, refer  to paragraph 4-9 for
t roubleshoot ing procedures.

T able 4-9. Minim um  Perform ance  S tandards

Funct ion Minimum  performance  standard

Receive  AM
SSB
FSK
Cw
FM
AGC

Squelch
Transmit :  AM

Cw
FSK

SSB

FM (30 to 76 MHz)

AM  modula t ion
FM modula t ion

Ret ransmit :  Audio
Resistance

10 dB minimum  (para  4-12a(2))
10  dB minimum  (para  4-12a(2))
10  dB minimum  (para  4-12a(8))
10 dB minimum  (para  4-12a(8))
10  dB  minimum (para  4-12a(2))
Audio  level  is  more than  1000  mV and  less
than  10% distor t ion  (para  4-12a(3))
Operates  proper ly  (pa ra  4-12b(5))
LO PWR:  7 to 16  V ac, <2.5A  (pa ra  4-12b(2))
H1 PWR:  30 to 50 V ac, <7A (para  4-12b(2))
HI  PWR:  32  to 50  V ac,  <7A (para  4-12b(5))
HI  PWR:  Output  frequency  momentar ily
increases  8 kHz  immedia tely  a fter
unkeying  (pa ra  4-12b(5))
LO PWR:  >7 V ac, <2.5A (pa ra  4-12b(2))
HI PWR: 32 to 50 V ac, <5.5A  (para
4-12b(2)), 28 to 49  V ac, <7A (pa ra  4-12b(6))
HI PWR: 28 to 49 V ac, >7A (para
4-12b(7), (9))
Grea ter  than  50% (para  4-12b(3))
8 to 13 kHz (pa ra  4-12b(7)),
3 to 7 kHz (pa ra  4-12b(8))
150 mV (pa ra  4-12a (6))
<50 ohm  with  signal  input  (pa ra
4-12a (6))
> ~OK  without  signal  input  (pa ra
4-12a (6))

4-13.1 . Frequency Stability Test  for AN/PRC-70
at  DS Level (fig. 4-98)

NOTE

Before per forming th is t est , a llow the de-
energized radio to t empera tu re st abilize for
a t  least  2 hours with  the top cover  removed.
(See ch  4, sec IV, pa ra  4-10a(1) of TM 11-
5820-553-23 for  disassembly inst ruct ions).

a. This t est  is to be per formed a t  a  t empera tu re
not  less than  18°C (65°F) nor  more than  28°C (82°F).

b. Turn  on  Frequency Counter  AN/USM-459 and
ensure it  has been  warmed up a t  least  20 minu tes before
use.

c. Ensure Radio Set  AN/PRC-70 is off pr ior  to con-
nect ing power  supply.

d. Connect  the AN/PRC-70 to the power  supply
(HR40-7.5B, PP-4838/U), using main tenance cable
NSN 5995-01-092-5943.

e. Connect  coaxia l cable with  a t tenuator  from the
an tenna  coaxia l connect ion  of the AN/PRC-70, to
Frequency Counter  AN/USM-459 Channel A inpu t  (fig.
4-98).

f Set  the frequency selector  of the AN/PRC-70 to
45000.00 KHz.

g. Set  Frequency Counter  AN/USM-459 as follows:

Funct ion  Switch : F req A.
Frequency Resolu t ion  Switch : 1 Hz, 10 6.
Sample Ra te Knob: Fu lly coun terclockwise.
Level A Cont rol: Adjust  un t il t r igger  ligh t
blinks.

Input  Coupler : AC.
Slope: E ither  + or  –.
In it ia lly set  the Channel A a t t enua t ion  to
x100 posit ion . Reduce if necessa ry for  proper
opera t ion .

CAUTION

Check a ll connect ions and dia l set t ings a t
th is t ime.

h. Turn  on  power  supply and adjust  voltage to 24
±0.5 VDC.

i. Turn  on  the AN/PRC-70 and per form coupler
tune, coupler  tune is complete when  2 KHz beep ceases.

j. Upon complet ion  of coupler  tune, set  ou tpu t
power  to LO POWER.

k . Set  the AN/PRC-70 mode switch  to AM.

CAUTION
Check aga in  to be sure ou tpu t  power  is set  to
LO POWER.

l. Do not  proceed un t il the AN/USM-459 has 
warmed up for  a t  least  20 minutes.

m . Key the t ransmit ter  for  a t  least  5 seconds and
measure the car r ier  frequency on  the counter .

n . If the frequency is with in  the range of 44999.982
KHz to 45000.018 KHz (45000.000 KHz ±18 Hz), the
AN/PRC-70 is opera t iona l and can  be returned to the
field a fter  replacing the top cover . (See TM 11-5820-
553-23, ch  4, sec IV, pa ra  4-10a(2).)

o. If the frequency is not  with in  the above limits (n
above) the oscilla tor  digita l divider  module 1A1A11
should be removed and returned to depot  for  ca libra-
t ion . (See ch  4, Sec IV, para  4-10b(3) of TM 11-5820-
553-23 for  remova l inst ruct ions.) Replace with  a
ca libra ted module and repea t  t est  to ensure tha t  the fre-
quency is with in  the above limits.
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Section VI . Addit ional Maintenance Instruct ions

4-14. Scope of Maintenance
This sect ion  descr ibes addit iona l main tenance

requirements for  the radio set . These requ irements
include clean ing, inspect ion , repa ir , r emova l and
replacement , t est ing, and modifica t ions. F igure
F O -4  s h ow s  t h e  r e ce ive r -t r a n s m i t t e r  ca s e
assembly in terconnect ing wir ing diagram. If the
main tenance inst ruct ions have been  followed, and
a  pa r t icu la r  radio set  is st ill not  opera t ing proper -
l y ,  p r oce e d  a s d i r e ct e d  in  t h e  fol low in g
paragraphs.

4-15. Repair Parts
A list  of repa ir  pa r t s normally stocked for  genera l

main tenance may be found in  TM 11-5820-553-23P. A
list  of tools and test  equ ipment  may be found in  appen-
dix B, Main tenance Alloca t ion , of th is manual.

4-16. Tools and Equipment
The tools and t est  equ ipment  requ ired for  the addi-
t iona l main tenance a re Tool Kit , E lect ron ic Equip-
ment  TK-105/G and Mult imeter  ME-26B/U.

4-17. Troubleshooting
If a  problem st ill exist s in  the case assembly, the

fau lt  exist s either  in  the pa ren t  board assemblies
figures FO-5 and FO-6 or  the wir ing and com-
pon en t s  (figu r e F O-4) ext er n a l t o t h e pa r en t
boa r ds. Wh ile keepin g in  m in d t h e sym pt om s
discovered dur ing the system test ing of pa ragraph

4-12, use a  mult imeter  to t est  the wir ing between
paren t  board assemblies 1A1A31 and 1A1A32 and
the accessible components and wir ing mounted on
the case assembly. If the defect  cannot  be loca ted
and repa ired, the RT un it  must  be forwarded to
depot  main tenance for  repa ir .

4-18 . Cleaning
Clean and lubr ica te preformed packing and gaskets
with insu la t ing silicon compound (NSN
6850-00-880-7616).

4-19. Inspection
In terna l visua l and mechanica l inspect ion .

4-20. General Test ing Procedures
a. Paren t Boards 1A1A31 and  1A1A32. Test  con-

t inu ity of pa ren t  boards (figures FO-5, FO-6).
b. Fuses 1A1A2F1 and  1A1A2F2. Check fuses F1

and F2 on  circu it  ca rd 1A1A2 for  con t inu ity using
Mult imeter  AN/USM-223.

C. Zener Diode 1A1A2CR 4. Check zener  diode for
forward and reverse resistance using Mult imeter
AN/USM-223 .

d. BN C AN T  Connector 1A1A30J 1.
(1) Measure resistance between  ANT connec-

tor  1A1A30J 1 and WIRE connector  on  fron t  of RT
unit . Resistance should be near  zero ohms, See
figure FO-4.

(2) Connect  a  BNC-T adapter  to ANT connec-
tor  1A1A30J 1 and measure resist ance between
BNC-T adapter  and WIRE connector  on  fron t  of
RT un it . Resistance should be in fin ite, indica t ing
open  circu it .

e. WHIP Antenna Connector 1A1A30J 2.
(1) Remove top cover  of RT un it .
(2) Measure resistance between  WHIP an ten-

na  connector  base and termina l E5. (Red wire from
connector  t ermina tes a t  E5). Resistance should be
infin ite, indica t ing open  circu it . See figure FO-4.

(3) Screw base of whip an tenna  in to WHIP
connector  base and measure resistance between ,
WHIP an tenna  connector  base and termina l E5.
Resistance should be near  zero ohms, indica t ing
complete circu it  th rough  switch .

4-21. Modificat ions
Modifica t ions of the radio set  will normally be

per formed a t  depot  level. In  the even t  of modifica -
t ion  is to be per formed a t  direct  suppor t  level, ap-
propr ia te inst ruct ions and par t s requ ired will be
supplied.

4-168 Change 1
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CHAPTER 5
MATERIEL USED IN CONJUNCTION WITH MAJOR ITEM

5 -1 . Ge ne ra l 1 1 - 5 8 2 0 - 5 5 3 - 1 0 . F o r  m a i n t e n a n c e  a n d
t r ou blesh oot in g in for m a t ion  on  t h e  a u xilia r y

Opera t ing inst ruct ions for  the auxilia ry equ ip- equ ipm en t , con su lt  t h e  a pp lica ble  t ech n ica l
ment  used with  the radio set  a re provided in  TM manua l given  in  appendix A.

5-1
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APPENDIX A

REFERENCES

DA Pam 310-1
DA Pam 738-750
SB 11-573

SB 38-100

SB 700-20

Consolida ted Index of Army Publica t ions and Blank Forms.
The Army Main tenance Management  System (TAMMS).
Pa in t ing and Preserva t ion  Supplies Ava ilable for  F ield Use for  E lect ron ics

Command Equipment .
Preserva t ion , Packaging, Packing, and Marking Mater ia ls, Supplies, and

Equipment  Used by the Army.
Army Adopted/Other  It ems Selected for  Author iza t ion /List  of Repor table

Items.
TB43-0118

TM 11-5820-477-12

TM 11-5820-553-10
TM 11-5820-553-23P

TM 11-5835-224-12

TM 11-5985-237-14P

TM 11-6130-268-15

TM 11-6140-203-14-3

TM 11-6625-355-45

TM 11-6625-446-15

TM 11-6625-504-15-1

TM 11-6625-1576-15

TM 750-244-2

Field Inst ruct ions for  Pa in t ing and Preserving Communica t ions-Elect ron ics
Equipment .

Opera tor ’s and Organ iza t iona l Main tenance Manua l, Radio Set  Cont rol
Groups AN/GRA-39 (NSN 5820-00-889-3860) and AN/GRA-39A (NSN
5820-00-082-3998) and AN/GRA-39B (NSN 5820-00–949-9909).

Opera tor ’s Manua l, Radio Set  AN/PRC-70 (NSN 5820-01-062-8246).
Organ iza t iona l and Direct  Suppor t  Main tenance Repa ir  Par t s and Specia l

Tools (Including Depot  Main tenance Repa ir  Par t s and Specia l Tools List ),
Radio Set  AN/ PRC-70 (NSN 5820-01-062-8246) (To be published).

Opera tor ’s and Organiza t iona l Main tenance Manua l: Coderburst  Transmis-
sion  Group AN/GRA-71 (NSN 5820-00-056-6860).

Opera tor ’s, Organ iza t ion , Direct  Suppor t , and Genera l Suppor t  Main tenance
Repa ir  Par t s and Specia l Tools List s (Including Depot  Main tenance
Repa ir  Par t s and Specia l Tools): At tenua tor , Var iable CN-7961/U,
(NSN 5985-00-831-5991).

Opera tor , Organ iza t iona l, Direct  Suppor t , Genera l Suppor t  and Depot
Main tenance Manua l (Including Repa ir  Par t s and Specia l Tools List s):
Power  Supply PP-4838/U.

Opera tor ’s, Organ iza t iona l, Direct  Suppor t  and Genera l Suppor t  Manua l:
Nona ircra ft  Nickel-Cadmium Bat ter ies.

Genera l Suppor t  and Depot  Main tenance Manua l; Audio Oscilla tor s
TS-421/U a n d TS-421A/U.

Opera tor ’s, Organ iza t iona l, Direct  Suppor t , Genera l Suppor t , and Depot
Main tenance Manua l: Wat tmeter  AN/URM-120 (NSN 6625-00-813-8430).

Opera tor , Organ iza t iona l, Direct  Suppor t , Genera l Suppor t , and Depot
Main tenance Manua l: E lect ron ic Voltmeter , AN/USM-145 (NSN
6625-00-973-3986).

Organ iza t iona l, Direct  Suppor t , Genera l Suppor t , and Depot  Main tenance
Manua l: Distor t ion  Ana lyzer , Hewlet t -Packard Model 333A and 334A.

Procedures for  Dest ruct ion  of E lect ron ics Mater iel to Preven t  Enemy Use
(Communica t ions-Elect ron ics Command).

Change 2 A-1/(A-2 blank)
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APPENDIX B

MAINTENANCE ALLOCATION

Sect ion I .

B-1 . Genera l
T h is  a p p e n d ix  p r ovid e s  a  s u m m a r y  of t h e
m a in t en a n ce  oper a t ion s  for  AN / P RC-70. I t
au thor izes ca tegor ies of main tenance for  specific
main tenance funct ions on  repa irable it ems and
components and the tools and equ ipment  requ ired
to per form each  funct ion . Th is appendix may be
used as an  a id in  plann ing main tenance opera -
t ions.

B-2. Maintenance Function
Main tenance funct ions will be limited to and defin -
ed as follows:

a. Inspect. To determine the serviceability of an
it em  by com pa r in g it s  ph ys ica l, m ech a n ica l,
and/or  elect r ica l character ist ics with  established
standards th rough  examina t ion .

b. Test. To ver ify serviceability and to detect  in -
cipien t  fa ilu re by measur ing the mechanica l or
elect r ica l character ist ics of an  it em and compar ing
those character ist ics with  prescr ibed standards.

c. S ervice. Oper a t ion s  r equ ir ed per iodica lly t o
keep an  it em in  proper  opera t ing condit ion , i.e., to
clean  (decontamina te), to preserve, to dra in , to
pa in t , or  to replen ish  fuel, lubr ican ts, hydrau lic
flu ids, or  compressed a ir  supplies.

d. Adjust. To main ta in , with in  prescr ibed limit s,
by br inging in to proper  or  exact  posit ion , or  by set -
t ing the opera t ing character ist ics to the specified
parameters.

e. Align . To adjust  specified va r iable elements of
an  it em to br ing about  opt imum or  desired per -
formance.

f. Calibrate. To determine and cause cor rect ions
to be made or  to be adjusted on  inst ruments or  t est
m ea su r in g a n d dia gn ost ic equ ipm en t s  u sed in
precision  measurement . Consist s of compar isons
of two inst ruments, one of which  is a  cer t ified stan-
dard of known accuracy, to detect  and adjust  any
discrepancy in  the accuracy of the inst rument  be-
ing compared.

g. Install. The act  of emplacing, sea t ing, or  fixing
in to posit ion  an  it em, pa r t , module (component  or
assembly) in  a  manner  to a llow the proper  func-
t ion ing of the equ ipment  or  system.

h. R eplace. The act  of subst itu t ing a  serviceable
like type par t , subassembly, or  module (component
or  assembly) for  an  unserviceable counterpar t .

Introduct ion

i. R epair. The applica t ion  of main tenance ser -
vices (inspect , t est , service, adjust , a lign , ca libra te,
replace) or  other  main tenance act ions (welding,
gr inding, r ivet ing, st ra igh ten ing, facing, remachin-
ing, or  resur facing) to restore serviceability to an
item by cor rect ing specific damage, fau lt , malfunc-
t ion , or  fa ilu re in  a  par t , subassembly, module
(component  or  assembly), end it em, or  system.

j. Overhaul. That  main tenance effor t  (service/ac-
t ion) necessa ry to restore an  it em to a  completely
ser vicea ble/oper a t ion a l con dit ion  a s  pr escr ibed
by main tenance standards (i.e., DMWR) in  ap-
propr ia te t echn ica l publica t ions. Overhau l is nor -
rea lly the h ighest  degree of main tenance per form-
ed by t h e Ar m y. Over h a u l does n ot  n or m a lly
return  an  it em to like new condit ion .

k . R ebuild . Con sis t s  of t h ose ser vices/a ct ion s
n ecessa r y for  t h e r es t or a t ion  of u n ser vicea ble
equ ipment  to a  like new condit ion  in  accordance
with  or igina l manufactur ing standards. Rebuild is
the h ighest  degree of ma ter iel ma in tenance applied
t o Ar m y equ ipm en t . Th e r ebu ild  oper a t ion  in -
clu des  t h e a ct  of r et u r n in g t o zer o t h ose a ge
measurements (hours, miles, etc.) considered in
classifying Army equipments/components.

B-3. Column Entries
a. Colum n 1, Group N um ber. Column 1 list s group

numbers, the purpose of which  is to iden t ify com-
ponents, a ssemblies, subassemblies, and modules
with  the next  h igher  assembly.

b. Colum n 2, Com ponent/ Assem bly. Column 2 con-
ta ins the noun  names of components, a ssemblies,
subassemblies, a n d  m odu les  for  wh ich  m a in -
tenance is au thor ized.

c. Colum n 3, Main tenance Functions. Column 3
list s the funct ions to be per formed on  the it em
listed in  column 2. When  it ems a re list ed without
main tenance funct ions, it  is solely for  purpose of
having the group numbers in  the MAC and RPSTL
coincide.

d. Colum n 4, Main tenance Category. Column b
specifies, by the list ing of a  “work t ime” figure in
the appropr ia te subcolumn(s), the lowest  level of
main tenance au thor ized to per form the funct ion
listed in  column 3. This figure represen ts the ac-
t ive t ime requ ired to per form tha t  main tenance
funct ion  a t  the indica ted ca tegory of main tenance.

B - 1
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SECTION II MAINTENANCE  ALLOUTIONCNART
FOR

RAD1O SET  AN/PRC-70

(4)

J
MAINTENANCE  C4TEG0RY (5)

TOOM
(1)

GRCll  P
NLIA6ER

(2)
COMPONENT /ASSEMBLY

(3)
WINTENANCE

Ill NCTI ON o Ic F H

0113

0114

0115

0116

0117

0118

0119

cm CARO ASSY  - UP Conv (IA1A13)

CKT CARO ASSV - IF SELECTOR  (1 AIA14)

Bemove
Align

Test

Repair

Rem ve
Align

Test

Repai  v

Rennve
Align

Test

Repair

Renm ve
AIIqn

‘est

Reoair

F!emo “e
Al Ian

Test

Reval  r

Renmve
Align

Test

Repair

Remove
Align

Test

ReDai  r

1.01

1.01

1,01

.01

.01

,01

,.01

—

0.63

f3.76

0.98

7
12,13,24,49,
74,85,94
12,13,22,24,
49,85
7,12,13,24,
25,49,74,75,
85,94

7
3,7,12,13,21
50,74,75,85,
97
3,12,13,18,
21,24,25,50,
85,94,97
3,7,12,13,18
21,24,25,50,
74,75,85,94,
97

0,98

0.57

0.87

CKT CARO ASSY - IF h w (IAIA15)
0.79

0.96 1;,1?,13,21,574,85
3,12,13,18,1
21,24,25,51,
5,94

3,7,12,13,18
19,21,24,25,
51,74,75,85,
94

1.08

CKT CARD ASSV - SECONO  MIX (IA1A16)
0.40

0.53

0.86

CKT CARO ASSY - SELECTOR  IF (I AIA17)
0.70

0.61

1.17

CKT CARO ASSV - PUMP vFO (1 A1A18)

CKT CARO ASSY - IF SELECTION  (1 A1A19)

0.38

0.59

0.94 1 ,12,54,74,
5,96
,5,12,21,54
5,96
,5,7,12,21,
4,74,75.85,
6

O.Ll6

1.16

1.15

1

B-5
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SECTI ON I I  MAlNTEN4NCE ALLO~T10NCliART
FOR

RADIO SET AN/PRC-70

(1) (2)
GROUP
NUMBER

COMPONENT/ASSEMBLY

RAO1O SET Af4/PRC-70

MAINTENANCE
I=JNCTION ‘lnlul EQPT. l

00

01

Inspect
Install
Service

Test
Test
Repair

Service
Remove
Test

RECEIVER-TRANSMITTER  RT-1133/PRC-70 (lAl)
0.07

0.58

0.53

0.01
0.91

1 thru 5.10,
12 thru 15,
18,19,20,27,
95
1 thru 5.9.
10,12,15,18,
19,20,85,100
101,103-111,
113-115
2,3,4.9,10,
12,13,15,20,
24,30,32,71
thru 74,85,
99-111,113-

115
6
1 th ru  5,  7
th ru  15,  17
th ru  21

Test
Test

Align

Repair
Repair

K

K

Reoair

0.06

0.14

0.01
0.02

0.08

1.76

1.15

1,54

0.25

1 thru 5,7
thru 15,17
thru 21, 67,
74.75,85

7
12,37,85
7
5,7.12,20,36
37,75,85

0101 SELECTOR ASSV,  FREO (IAIA1) Remove
Test
Repair
ReDair

o

010101

010102

01010201

E

E

E

E
0102 CKT CARO ASSV.  P!dR 6 TR (1 A1A2) Remove 7

11,12
11,12,38,85
7.11.12

Test
Test
Reoair

F

F

I I Reoai  r

0103 CKT CARO ASSY - IF GAIN (IAIA3) Remove
Aliqn

Test

Reoai  r

0104

0.01

0.01

0.01

17
0,44 3,12,13,21,

39,74,85
1.30 3,12,13,21.

39,85
1.51 3,7,12,13,20,

21,39,74,75,
85

7
0.56 7,12,20,40,

75,85
0.66 7,12,20,40,

75,85

7

CKT CARO ASSV - PuR SUP (1 A1A4)

CKT CAROASSV - PkJR SUP (1 A1A5)

Remove
Test

Repair

0 1 0 5 Remove
Test

Repair

0.42

i

5,7,12,20,
28,41,75,85

0.86 ,7,12,20,28,
1,75,85

Change 2 B -3
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0106

010601

010602

0107

0108

0109

0110

0111

0112

SECTION II MAINTENANCE  ALLOCXTIONCNART
FOR

RAOIO  SET  AN/PRC-70

(2)
COMPONENT/ASSEMSLY

ELECT  CCMPASSV (1A1A6)

CKT  cARDASSY  - UPPER LP (1AIA7)

CKT CARO  ASSY - UPPER  LP (IAIA8)

CKT  CAROASSY - LUR LP (1 A1A9)

CKT CARO ASSY - OSC 06S (1 A1A1O)

CKT CARO ASSV - OSC OIV (lAlAll)

CKT  CAROASSY - XMT BB (1 A1A12)

(3)
MAINTENANCE

FUNCTION

Remove
Align

Test

Remove
Align

Test

Repair

Remove
Align
Test

Repair

Remove
Align

Test

Repair

Remove
Align

Test

ReDai r

Remove
Align

Test
Test
Repair

Remove
Test

Repair

(6)
:MAR3(

I I
(1) (4) (5)

GROUP MAl NTENANCE  mTEGORY
TOOLS I?E

NUMBER c o F H o AND
EQPT.

0.01 7
0.59 3,12,13,23,

24,25,42,74,
94

0.72 3,12,13,23,
24,25,42,85,
04

1.11 3,7,12,23,24,
25,42,74,75,
85,94

0.01
0.57 <,7,12,13,1B,

20,28,43,75,
83,85

2.02 5,12,13,1B,2Q
43, B3,85

2.19 5,7,12,13,18,
20,36,43,75,
83,B5

0.01 7
0.33 12,44,74,85
1.07 12,20.23,44,

83,B5
1.14 7,12,20,23,

44,74,75,83,
85

0.01 7
0.42 12,23 thru 26,

45,74,  B3,85,
94

1.13 3,5,12,1B,21,
23 thru 26,
45, B3,85,94

1.35 3,5,7,12,18,
20,21,23  thru
26,45,74,75,
83,85,94

0“.01 7
1.58 3,5,7,12,19,

20,21,23,29,
46,74,75,85

0.88 3,5,12,13, 18
thru 21,23,
24,25,29,46,
85,94

1.75 3,5,7,12, 18
thru  21,23,
24,25,29,46,
74,75,85,94

0.01
0.46 :,7,12,20,47,

74,85
0.53 3,5,12,20,21,

0.54 47 ,B5
0.79 3,5,7,12,20,

21,47,74,75,
85

0.01 7
9.70 3,12,13,20,

48,85,92,93,
96

0.80 3,7,12,13,20,
4B,75,B5,92,
93,96

E

E

B - 4 Change 1
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SECTION II MAINTENANCE  ALLOUTIONCNART
FOR

RAD1O SET  AN/PRC-70

(4)

J
MAINTENANCE  C4TEG0RY (5)

TOOM
(1)

GROUP
NUMBER

(2)
COMPONENT /ASSEMBLY

(3)
WINTENANCE

Ill NCTI ON o Ic F H

0113

0114

0115

0116

0117

0118

0119

cm CARO ASSY  - UP Conv (IA1A13)

CKT CARO ASSV - IF SELECTOR  (1 AIA14)

Bemove
Align

Test

Repair

Rem ve
Align

Test

Repai  v

Rennve
Align

Test

Repair

Renm ve
AIIqn

‘est

Reoair

F!emo “e
Al Ian

Test

Reval  r

Renmve
Align

Test

Repair

Remove
Align

Test

ReDai  r

1.01

1.01

1,01

.01

.01

,01

,.01

—

0.63

f3.76

0.98

7
12,13,24,49,
74,85,94
12,13,22,24,
49,85
7,12,13,24,
25,49,74,75,
85,94

7
3,7,12,13,21
50,74,75,85,
97
3,12,13,18,
21,24,25,50,
85,94,97
3,7,12,13,18
21,24,25,50,
74,75,85,94,
97

0,98

0.57

0.87

CKT CARO ASSY - IF h w (IAIA15)
0.79

0.96 1;,1?,13,21,574,85
3,12,13,18,1
21,24,25,51,
5,94

3,7,12,13,18
19,21,24,25,
51,74,75,85,
94

1.08

CKT CARD ASSV - SECONO  MIX (IA1A16)
0.40

0.53

0.86

CKT CARO ASSY - SELECTOR  IF (I AIA17)
0.70

0.61

1.17

CKT CARO ASSV - PUMP vFO (1 A1A18)

CKT CARO ASSY - IF SELECTION  (1 A1A19)

0.38

0.59

0.94 1 ,12,54,74,
5,96
,5,12,21,54
5,96
,5,7,12,21,
4,74,75.85,
6

O.Ll6

1.16

1.15

1

B-5
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(1)
GROUP
NUMBER

0120

0121

0122

0123

0124

012401

012402

01240201

01240202

0125

0126

0127

SECTION II AWNTENANCE  ALLO~TiONCNART
FOR

RADIO SET ANIPRC-70

(2) (3)
COMPONENT ASSEMBLY WI NTENANCE

FIJ  NCTI ON

CKT CARO ASSV . oc CONTROL  (IA1A20)

CKT CAROASSV  - N30SWELCH  (1 AIA21)

CKT  CARO ASSV  - IF OET (1 A1A22)

CKT CAROASSY  - AUOIO (1 A1A23)

COUPLER ASSY (1 A1A24)

coupLER  NETWORK (1A1A24A1)

ELEC  COMPONENT  AS5EMBLY (IA1A24A2)

CKT  CARO ASSY,  COUPLER  (1A1A24A2A1)

CKT CARD ASW,  COUPLER (IA1A24A2A2)

Renwe
Test
Repair

Remove
Align

Test

Repair

Test

Rena  i r

Align

Remove
Test

Reoair

Remove
penair

Test

Repair

Rem  ve

Test
Repair

(4)
MAINTENANCE  @TE~RY (s)

T00U5
c o F n o AND

EQPT.

0.01
0.75 ;0,56,79,85
1.00 7,20,56,75,

79,85

0.01
1.49 ;,4,7,12,13,

18,20,21.57,
74,75,85

0.88 2,4,12,18,20,
21,24,25,57,
85,94

1.02 2,4,7,12,13,
18,20,’21,23,
25,26,57,74.
75,B5

0.01
0.90 :,5,12,20,23,

59,85
1.31 4.5,7,12,20,

23,59,75,85,
112

1.35 3,7,12,13,20,,
21,23,28,58,
74,75,85,112

0.01
0.90 :,5,12,20,23,

59,85
1.31 4,5,7,12,20,

23,59,75,85

0.19 7,12,14
0.08 7

1.48 )2,33,60,76,

1.23 !:12,33,60,
75,76,85

0.02 7

0.47 12,20,68,85
0.70 7,12,20,68,

75 ,B5

Test 1.71 12,20,69,85 J
98

Align 0.86 ?,12.69,74, I .3
85,98

JI I Revair I I I I 1.37 7,12,20,S
69,74,75,85. I,, , . .

CKT CAROASSV  - ALC (IA1A25)

WITCH, RF XMfSS  LINE  (1 AIA26)

CKT CARD ASSY - OET (1 AIA27)

Remove
Align
Test

Reoai  r

Remove
Test
Repair

Remove
Align

0.01

!).25

[

0.39
0.47

0.53

1.20
0.44
0.65

1.34

98

:1,74,79,B5
20,61 ,7B,79.
B2,B5
7,20,61,74,
75,1B,79,82,
85

7,14,79
14,62,79
7,62,75,79,8S

7,12,14
7,12,13,22,31
35,63,64,74,
75,77,80,81,
84,85,88,90
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SECTI ON I I  MAINTENANCE ALLOfXTIONCNART

RADIO SpAN/PRC-70

(1) (2) (3)
(4)

GROUP MAINTENANcE C4TEGORY (s)
COMPONENT/ASSEMS.LY

(6)
MAINTENANCE

NUMBER
T@bS RSMARK:

FUNCTION c o F H o ANO
EQPT.

Test 1.05 1,6,12,13,31,
35,63,64,77,
80,81,84,85,

Repair
88,90

2.24 6,7,12,13,31,
35,63,64,74,
75,77,80,81,
84,88,9o

0128 cKT wIDAssY - W43NIC FILTER  (IA1A28) Remove 0.11 7,12,14
Align 0.10 12,65,88,89,

90
Test 1.12 12,65,88,89,

90
Repair 0.94 3,7,12,20,65,

75,85,88,89,
90

0129 CKl CARO ASSY - PA 6’DRIVER(IAIA29) Remove 0.05 10
Test 1.51 6,8,12,13,24,

2S,29,31 ,35,
66,76,77,85,
86,87,91,94

Repair 2.24 6,7,8,12,13,
24,25,29,31,
3S,66,75,76
77,85,86,87,
91,94

012901 E

012902 E

0130 cAsE,  RcIIR-xWR  (lAlA30) Test 0.11 7
Repair 0.32 7,10 G
Repair 1.64 7,10,11

013001 coNNEcToR  A55Y,  RF (lAIA30Al) Remove 0.22
Renai  r

7
0.29 7,85

013002 CONNECTOR ASSV, ELEC (1 A1A30J2) Remove 0.33
Repair

7
0.01 7;75,85

0131 CKT CARO ASSY - INT 80 (1 AIA31) Remove
Test

2.57 7,75

Repair
1.97 85
0.41 7,75,85

0132 CKT CARO ASSY - pA 8oARo (1 AIA3z) Remove 0.77 7,10,12,14,

Tht 0.53 :;

013201 RELAY ASSV Remove 0.01 7,10,12,14,
75

Repair 0.25 7,75
013202 E

013203 E

0133 ELECT CCS4POWNT ASSY (IA1A33) Renmve 0.22 7
Test
Repair

0.42 11,12,70,85
0.48 7,11,12,70,

75,85
013301 E
013302 E
0134 FILTER, 8MI0 PASS (lAIFL1) E
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SECTION II MAINTENANCE  ALLOCATION  CHART
FOR

Rbnrn <cl m4mm.7n. ..-.

(1) (2) (3) (4) (5)
GROUP MAINTENANCE  ~TE@RY (6)

COMPONENT/ASSEMBLY MAINTENANCE TcX3LS REMRKS
NUMBER FUNCTION c o F H o AND

EQPT.

     02 ANTENNA  AS-2974  /PRC-70 Repair 0.03 I

03 ANTENNA  AS-29751  PRC-70 Repair 0.03 I

0301 8ALUN  ASS~ Remove 0.03
Repair 0.26 7
Test 0.08 3,13

20 MAINTENANCE  KIT Test 0.03 11
Repair 0.28 H
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SECTION III TOOL AND TEST  EQUIPMENT  REQUIREMENTS
FOR

PADIO SET ANJPRC-70

20L OR TEST MAINTENANCE
EQUIPMENT NOMENCLATURE NATIONAVNATO

CATEGORY
REF COOE

STOCK NUMBER TOOL  NUMBER

1 F,O RF VOLTAGE OIVIOER  91-7C 6625-00-070-4032

2 F,O AUOIO  OSCILLATOR AN/uFw127 6625-00-783-5965

3 F,o VOLTMETER,  ELECTRONIC  AN/URM-r45 6625-00-973-3986

4 F,O O1STORTION  ANALYZER  AN/URM-184A 6625-00-802-8718

5 F,O ELECTRONIC COUNTER AN/USM.459 662S-01 .121 .6924

6 O,F,D TCOL KIT,  ELECTRONIC  EQUIPMENT  TK-101/G 5180-00-064-5178

7 F ,0 TOOL  KIT,  ELECTRONIC  EQUIPMENT  TK-105/G 5180-00-610-8177

8 F,O ATTENUATOR,  VARIA8LE CN-796/U 5985-00-831-5991

9 F,D ATTENUATOR,  FIXED 8322 5985-00-763-8025

10 F,O MAINTENANCE  KIT 04024860

11 F,D MULTIMETER  AN/USM-223 6625-00-999-7465

12 F,O POWER SUPPLY PP-4838/u 6625-00-931-6793

13 F,O SIGNAL  GENERATOR  SG-1093/U 5625-00-318-6304

14 F,D MAINTENANCE  CABLE P/O AN/PRC.70SM-C.744221  (1 A9W2) 5995-01-092-5943

15 F,O FM DEVIATION METER  TF-791O 6625-00-060-3320

16 0 MuLTIMETER AN/URM-105C 6625-00-999-6282

17 F,O AOAPTER uG-201/u 6625-00-498-4747

18 F,O AOAPTER CONNECTOR  UG-274/U 5935-00-926-7523

19 F,o AOAPTER CONNECTOR  uG-914A/u 5935-01-037-3746

20 F,o OSCILLOSCOPE  AN/USM-281C 6625-00-106-9622

21 F,O AOAPTER CONNECTOR  91-6C 5935-00-892-9773

22 0 COUPLER,  8101 SECTIONAL  CO-920-4 5985-01-024-5331

23 0 GENERATOR.  SWEEP  FG-504T 6625-01-054-1399

24 0 SPECTRUM  ANALYZER  IP-1216/GR 6625-00-424-4370

25 0 PLUG  IN UNIT PL-1399/U 6625-00-432-5055

26 D TRACKER GENERATOR  SG-1122/U 6625-00-155-5990

27 F,o POWER  SUPPLY  HP-6214A 6130-01-063-4933

28 0 DECAOE RESISTOR 80X ZM-57/U 6625-00-935-1470

29 0 DUMMY LOAD, ELECTRIC 011-0049-01 5985-00-087-4954

30 0 ATTENUATOR,  40 dB 0171-874

31 0 POWER  METER  1045

32 0 AOAPTER,  PROBE  11042A 5985-00-713-4856
33 0 POWER TRANSFORMER  116B 6120-00-772-7917
34 0 ADAPTER,  CONNECTOR  1269 5935-00-053-9454
35 D POWER SENSOR 1393B

36 0 LOGIC  ANALYZER  1601L 6625-00-595-7642
37 0 TEST  FIXTURE,  lAIA1 2301-874

38 0 TEST  FIXTURE,  1A1A2 2302-874

39 0 TEST  FIXTURE,  1AIA3 2303-874

40 0 TEST  FIXTURE,  1A1A4 2304-874
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SECTION I I I TOOL ANO TEST EQUIPMENT REQUIREMENTS
FOR

RADIO SET 141i\PRc-70

CCIL OR TEST
SQUIPMENT

MAINTENANCE NOMENCLATURE NATIONAUNATO
CATEGORY

REF_ COOE
STOCK NUMBER 70CL NUMBER

41 0 TEST FIxTURE,  1AIA5 2305-874

42 D TtST FIXTURE,  1A1A6 2306-874

43 D TEST FIXTURE,  1A1A7 2307-874

44 D TEST FIXTUF!E,  1A1A8 2308-874

45 0 TEST FIXTURE,  1A1A9 2309-874

46 0 TEST FIXTURE,  1A1A1O 2310  -FJ74

47 0 TEST FIXTURE,  lAIAII 2311-874

48 0 TEST FIXTURE,  IAIA12 2312-874

49 0 TEST FIXTURE,  IPIA13 2313-874

50 0 TfST  FIXTURE.  IA1A14  2314-874

51 D TEST FIxTuRE, IA1A15  2315-874

52 0 TEST FIXTURE,  IAIA16 2316 -FJ74

53 0 TEST FIXTUR[, 1A1A17 2317-874

54 0 TEST FIXTURE,  1A1A18 2318-874

55 0 TEST FIXTUR[. IA1A19  2319-874

56 0 TEST FIXTURE,  IA1A20  2320-874

57 0 TEST FIxTURE,  IAIA21 2321-874

58 0 TEST FIxTuRE, IAIA22 ?322-874

59 n TEST flxTUR[, lfll A?3 2323-874

60 0 TEST FIXTURE,  IA IA24AI 2’J?4-E174

61 D TEST FIXTURF,  lAl A75 7325-874

62 0 TEST FIXTURE,  IAIA?6 2326-874

63 0 TEST FIXTURf. IAIA27 2327-874

64 D ANALYZER OVIRLAY 2327-874-10

65 0 TEST FIxTuRE, IA1A28  ?328-874

66 0 TE$T FIxTuRE, IA IA29  2329-874

67 D TE$T flXTIJRE, IA IFII 2330-874

68 0 TEST FIXTURE,  IA1A?4A?AI  2331-1174

69 0 TFST FIXTUR[, IA IA?4A2A2  .?332.874

70 0 TEST FIX TURF. IAIA33 2333-874

71 0 ExTENOER CARD, IF f[l ECTOR 2359  -fJ74

72 0 ExTENOIR  CARD, MOO SnkICICN 2369-/774

73 0 POWIR CABLE 2378-874

74 0 ALIGNMENT TCi3L 2520 5120-00-778-6241

75 0 snLDERlw 5TAT10N mt40~ 3489-00-907-5806

76 0 IF! PEIJANCE flETER 4R15A 6625-00-061-0225

77 0 SIGNAL GENERATOR 550L 6625-01-112-1926

78 0 POUER SUPPLY 6111A 6130-01 -CK3-5642

79 0 POWER SUPPLY 721A 6625-00-445-6933

80 0 ATTENuATOR  757C 5985 -00-7 ~2-0465
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SECTION III TOOL ANO TEST  EQUIPMENT  REQUIREMENTS
FOR

RADIO  SET AN/PRC-70

,
OOL OR TEST MAINTENANCE
EOUIPMENT CATEGORY NOMENCLATURE NATIONAW4AT0

REF COOE
STOCK NUMEER TOOL NUMBER

81 D ATTENUATOR 766-6 6625-00-140-8316

82 D PULSE GENE8AT0R 8005B 6625-01-045-6274

83 D UORO  GENERATOR  BOIBA
B4 D DUNNY LOAO B135
B5 D

6625-00-773-7311

DIGITAL MULTIMETER  B300A 6625-00-262-4072

86 D FIxED ATTENUATOR 8325 S985-00-433-0067

B7 D POWER  ATTENUATOR 8341-030

BB D STORAGE  NORMALIZER 8501A
B9 D

6625-01-113-7358

TEST SET, S-PARAMETER 8503A

90 D
,6625-01 -OB1-4094

NETUORK  ANALYZER 8505A
91 0

6625-01-103-7001

ATTENUATOR, 0-10  dB 905
92 D

59B5-OO-840-2394

TEST ADAPTER 91-14A
93 D

6625 -OD-1O4-B967

50 OHM TERMINATION  91-15A
94 0

6625-00-104-8990

PLUG  IN UNIT PL-13BB/u
95 D

6625-00-431-9339

HANOSET  H-250A/U
96 D

5965-00-043-3463

OUNNY LOAO DA-75/U
97 0

6625-00-177-1639

POUER OIVIDER  THV-50-9011
9B D TEST FIXTURE,  1A1A24A2A2 A3049458
99 D ExTENDER CARD  249B-B74

100 D ADAPTER CONNECTOR  0161-874

101 0 ADAPTER ASSEMBLY 0162-874
102 D AGC SIIITCH BOX  2345-874
103 D PUSH-TO-KEY  BOX  2375-B74

104 D ADAPTER ASSY 24B6-874
105 D ANTENNA  SIMULATDR  2484-874-3
106 0 ANTENNA SIMULATOR  24B4-874-5

107 D ANTENNA SINULATOR  2459-B74
10B D ADAPTER CONNECTDR  UG-491A/U

109 D
5935-00-681-5013

CABLE, LEPNA-CON TO  BNC 0174-B74-4
110 0 PO!4ER  SUPPLY 6002A
111 D VOLTMETER, AC ME-30wU

112 D BRIDGE, IMPEDANCE ZM-71/U
113 0

6625-00-236-1536

CAPACITOR, LOAO 24B7-B74

114 D TEST  FIXTURE, lA1  2355-B74

115 *
D TEST  FIXTURE, lA1 2445-874
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SECTION IV. REMARKS

REFERENCE
CODE REMARKS

A REPAIR BY REPLACEMENT  OF COMPONENTS (RT-1133,  BAG, POWER CABLE, HANOSET, HEADSET,  KY-562/U,
CX. I3101).

B REPAIR BY REPLACEMENT OF DUST COVER, ANTENNA  COVER, KNOBS, CONNECTOR PLUG.

c REPAIR BY REPLACEMENT  OF MODULES, HANDLES, GASKETS, CABLES,

D REPAIR BY REPLACEMENT OF INDICATOR LAMPS.

E REQUIRED AGAINST NEXT HIGHER ASSEMBLY.

F REPAIR BY REPLACEMENT OF FUSE AND ZENER.

G REPAIR BY REPLACEMENT OF 1A1A30J1, 1A1A30J2, 1A1A30A2, WIRE TERMINALS, BATTERY CONNECTORS.

H REPAIR BY REPLACEMENT OF PIECE PARTS (CABLES, WRENCH,  BOXES,  CARO).

I REPAIR BY Replacement  OF PIECE PARTS.

J rEST FIXTURE 2332-874 IS REQUIRED FOR 1A1A24A2A2
P/N SN-D-746481. TEST FIXTURE A3049458 IS REQUIREO FOR
1A1A24A2A2 P/N B4029214.

K TEST FIXTURE 2355-874 IS REQUIREO  FOR 1A1A24A2A2
P/N SM-D-746481. TEST FIXTURE 2445-874 IS REQUIRED FOR 1AIA24A2A2 P/N B4029214.
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APPENDIX C

EXPENDABLE SUPPLIES AND MATERIALS LIST

Sect ion I .

C-1. Scope
This appendix list s expendable supplies and ma-
ter ia ls you  will need to opera te and main ta in  the
AN/PRC-70. These it ems a re au thor ized to you
b y  C T A 5 0 -9 7 0 ,  E xp e n d a b le  I t e m s  (E xce p t
Medica l, Cla ss  V, Repa ir  P a r t s , a n d H er a ldic
Items).

C-2. Explanat ion of Columns
a. Colum n 1 – I tem  N u m ber. Th is n u m ber  is

assigned to the en t ry in  the list ing and is referenc-
ed in  the na r ra t ive inst ruct ions to iden t ify the
mater ia l (e.g., “Use clean ing compound, it em 5,
App. D“).

b. Colum n 2 – Level. This column iden t ifies the
lowest  level of main tenance tha t  r equ ires the list ed
item.

C - Opera tor /Crew

Introduct ion

O - Organiza t iona l Main tenance
F  - Direct  Suppor t  Main tenance
H - Genera l Suppor t  Main tenance

c. Colum n 3 - N ational S tock  N um ber. This is the
Nat iona l stock number  assigned to the it em; use it
to request  or  requ isit ion  the it em.

d. Colum n 4 - Description . Indica tes the Federa l
it em name and, if r equ ired, a  descr ipt ion  to iden-
t ify the it em. The last  line for  each  it em indica tes
the pa r t  number  followed by the Federa l Supply
Code for  Manufactu rer  (FSCM) in  pa ren theses, if
applicable.

e. Colum n 5 - Unit of Measure (U/ M). Indica tes
the measure used in  per forming the actua l main-
tenance funct ion . Th is measure is expressed by a
two-character  a lphabet ica l abbrevia t ion  (e.g., ea ,
in , pr ). If the un it  of measure differ s from the un it
of issue, r equ isit ion  the lowest  un it  of issue tha t
will sa t isfy your  requ irements.

(Next  printed page is C-2)
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SECTION I I EXPENDABLE SUPPLIES AND MATE RIA!S LIST

(1)
TEM
NO.

1

2

3

4

5

6

7

8

9

10

11

12

13

(2’!
.EVEL

O,F

O,F

O,F

O,F

O,F

O,F

O,F

O,F

O ,F

O,F

O,F

F

c

(3
NATIONAL

STOCK
NUMBER

;650-00-  105-3084

%50-00-984-5853

i850-00-880-7616

(4)
DESCRIPTION

PART NO AND FSCM

TRICHOLOROTRI  FLUOROETHAN[
16 OZ
0T620

TR ICHOLOROTR1  FL UOROETHANE
5 GAL

SANOPAPER
P-C-451

ZINC CHROMATE PRIMER PAINT
FINISH NO. P513/2 PLR MIL-F-
14072, FINAL FILM PER TT-E-529

SILICON  COMPOUNO
0C4 (71984)

PAINT,  OLIVE ORAB NO.
24087  PER STANOARO
FEO-STO-595

CLOTH
CCC-C-440

SEALING COMPOUNO
PER MI L-S-46163
TYPE 11
GRAOE M

AOHESIVE,  SCOTCHGRIP
1300L (04963)

LUBRICANT
FS3452  (71984)

AOHESIVE
RTV-734  (71984)

AOHISIVE
Ec 1300

GASKET
W-B-746737

SOLOER 5N60wRMAP2
PER SPECIFICATION  Q13-s-571

,5
JNIT
OF

rlEAS

Oz

GL

EA

Oz

Oz

02

EA
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INDEX

Subject

Adjustment  and Alignment  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Admin ist ra t ive Storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Au tomat ic Level Cont rol (ALC) Module (1A1A25)

Funct iona l Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Assembly and Disassembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Audio Module (1A1A23)

Funct iona l Ana lysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Remova l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Bandswitch  Assembly (1A1A26)
Funct iona l Ana lysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Remova l and Replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Ca libr a t ion  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Chassis Assembly (1A1A30)

Removal and Replacement  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Consolida ted Index of Army Publica t ions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Coupler  Module (1A1A24)

Funct iona l Ana lysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Replacement  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Coupler  Pa ren t  Board (1A1A32)
Remova l and Replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Cross Reference . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Da ta , Tabula ted . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
DC Cont rol Module (1A1A20)

Funct iona l Ana lysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Rem ova l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Descr ipt ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Dest ruct ion  of Mater iel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Deta iled Block Diagram Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Detector  Module (1A1A27)

Funct iona l Ana lysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Replacement  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Digit a l Divider  Module (1A1A11)

Funct iona l Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

E r rors, Repor t ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Eva lua t ion  Tests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Expendable Supplies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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F O-11

4-7i, F4-84, F4-85,
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Figu r e FO-1. R T u n i t , sim p l i fied  b lock  d ia gr a m .

Figure  FO-1
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Figu r e FO-3. Fr eq u en cy select or  1A1A1, b lock  d ia gr a m .

Figure  FO-3
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Figu r e FO-4. Ca se a ssem bly 1A1A30, in t er con n ect ion  d ia gr a m .

Change 2 Figure FO-4
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Change 2 Figure  FO-5
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Figu r e FO-5. R eceiver  exci t er  p a r en t  boa r d  1A1A31, in t er con n ect ion  d ia gr a m  (sh eet  2 of 5).

Figure FO-6



TM 11–5820–553-23/EE150-SN-MMO–0110 PRC70

Figure F0-5. Re c e ive r e xc it e r pare nt  board 1A1A31, in t er con n ect ion  d ia gr a m  (sh eet  3 of 5).

Figure FO-7
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Figu r e FO-5. R eceiver  exci t er  p a r en t  boa r d  1A1A31, in t er con n ect ion  d ia gr a m  (sh eet  4 of 5).

Figure FO-8
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FIGURE FO-9
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CHANGE 2 Figure FO-10
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Change 2 Figure FO-11
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Figure FO-6. Power amplifier coupler parent board 1A1A32, interconnection diagram (sheet 3 of 3). 

Change 2 Figure FO-12
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Figu r e FO-7. Mod u les 1A1A24, 1A1A26, 1A1A27, a n d  1A1A28, r em ova l  a n d  r ep la cem en t  d ia gr a m .

Figure FO-13
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Figu r e FO-8. R eceiver -t r a n sm i t t er  ca se, r ep la cea ble p a r t s .
Figure FO-14
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Figu r e FO-9. Vol t a ge d ist r ibu t ion  d et a i led  b lock  d ia gr a m  (S h eet  1 of 2).

Figure FO-15
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Figu r e FO-9. Vol t a ge d i st r ibu t ion  d et a i led  b lock  d ia gr a m  (sh eet  2 of 2).

Figure FO-16
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Figu r e FO-10. S yn t h esiz er  d et a i led  b lock  d ia gr a m . Figure FO-17
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Figu r e FO-12. Au d io (R CU) d et a i led  b lock  d ia gr a m .

Figure FO-19



TM 11-5820-553-23/EE150-SN-MMO-010/E110 PRC70

Figu r e FO-13. Tr a n sm i t  R F/IF d et a i led  b lock  d ia gr a m .

Figure FO-20



TM 11-5820-553-23/EE150-SN-MMO-010/E110 PRC70

Figu r e FO-14. Tr a n sm i t  IF d et a i led  b lock  d ia gr a m .

Figure FO-21
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Figu r e FO-15. Tr a n sm it  a u d io d et a i led  b lock  d ia gr a m .

Figure FO-22
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