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Make sure power  is  OFF before per forming maintenance.

Cor ros ive  Bat tery  E lec t ro ly te  (Potass ium Hydrox ide) .  Wear  rubber  g loves,  apron,  and face sh ie ld  when

handl ing leak ing bat ter ies .  I f  potass ium hydrox ide is  sp i l led on c lo th ing,  or  o ther  mater ia l  wash immedi -

a te ly  w i th  c lean water .  I f  sp i l led  on personnel ,  immedia te ly  s tar t  f lush ing the a f fec ted area wi th  c lean

water .  Cont inue wash ing unt i l  med ica l  ass is tance ar r ives .

When operat ing in  the dark ,  l igh t  f rom the cage-uncage ind icator  is  v is ib le  a t  45 meters .  The ind icator

should be shielded to avoid detection when security is required.

Dry  c lean ing so lvent ,  P-D-680 used to  c lean par ts  is  potent ia l l y  dangerous to  personne l  and proper ty .

Avoid repeated or prolonged skin contact. Do not use near open flame or excessive heat. Flash point of

solvent is 100°-138°F (38°-59°C).

Wear  safety  goggles when us ing gr ind ing wheel .

a / ( b  b l a n k )
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TECHNICAL MANUAL HEADQUARTERS
DEPARTMENT OF THE ARMY

NO. 5-6675-250-20 WASHINGTON, D.C., 22 April 1987

O R G A N I Z A T I O N A L  M A I N T E N A N C E  M A N U A L

S U R V E Y  I N S T R U M E N T :  A Z I M U T H

G Y R O ,  L I G H T W E I G H T

M O D E L  A G - 8 ,  T Y P E 1 - N S N  6 6 7 5 - 0 0 - 0 6 2 - 8 5 7 9

R E P O R T  E R R O R S  A N D

R E C O M M E N D E D  I M P R O V E M E N T S

You can help improve this manual. l f  you f ind any mistake or if  you know of a

w a y  t o  i m p r o v e  t h e  p r o c e d u r e s ,  p l e a s e  l e t  u s  k n o w .  M a i l  D A  F o r m  2 0 2 8

( R e c o m m e n d e d  C h a n g e s  t o  P u b l i c a t i o n s  a n d  B l a n k  F o r m s )  o r  D A  F o r m

2028-2 located in  the back o f  th is  manual  d i rec t  to :  Commander ,  U.S.  Army

Troop Suppor t  Command,  ATTN:  AMSTR-MCTS,  4300 Goodfe l low Boulevard,

St. Louis, MO 63120-1798. A reply wil l  refurnished directly to you.

TABLE OF CONTENTS

C H A P T E R  1 . INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

P A G E

S e c t i o n  I . General Information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-1

S e c t i o n  I l . Equipment Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-3

S e c t i o n Ill. Technical Principles of Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-10

C H A P T E R  2 . MAINTENANCE INSTRUCTIONS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2-1

S e c t i o n  I .

S e c t i o n  I l .

S e c t i o n Ill.

S e c t i o n  I V .

S e c t i o n  V .

Repair Parts, Special Tools, TMDE and Support Equipment . . . . . . . . . . . . . . . . .2-1

Service Upon Receipt . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Prevent ive  Main tenance Checks and Serv ices (PMCS)

Troubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Maintenance Procedures . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . 2 -2

. . . . . . . . . . . . . . . . . . . . 2 -15

. . . . . . . . . . . . . . . . . . . . 2 -18

. . . . . . . . . . . . . . . . . . . . 2 -39

APPENDIX A. REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A-1

APPENDIX B. MAINTENANCE ALLOCATION CHART (MAC) . . . . . . . . . . . . . . . . . . . . . . . . . . . .B-1

APPENDIX C. EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST . . . . . . . . . . . . . . . .C-1

i



TM 5-6675-250-20

T a b l e

2-1

2-2

2-3

LIST OF TABLES

Tit le

Parts Listing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

P a g e

2-3

O r g a n i z a t i o n a l  P r e v e n t i v e  M a i n t e n a n c e

Checks and Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-16

Troubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-19

ii



TM 5-6675-250-20

CHAPTER 1

I N T R O D U C T I O N

Section I. GENERAL INFORMATION

1 - 1 .  S C O P E

a. Type of Manual . . . . . . . . . . . . . . . . . . O r g a n i z a t i o n a l  M a i n t e n a n c e  M a n u a l

b . Model Number and . . . . . . . . . . . . . . . S u r v e y  I n s t r u m e n t :  A z i m u t h ,  G y r o ,  L i g h t w e i g h t

E q u i p m e n t  N a m e Lear Siegler, Inc. Model AG-8, Type 1-NSN 6675-00-

062-8579

c . Purpose of Equipment . . . . . . . . . . . . . N o r t h - s e e k i n g  G y r o s c o p e  C a p a b l e  o f  D e t e r m i n i n g

True For th  Wi th  H igh Accuracy Wi thout  the Ass is -

tance of  Celest ia l  or  Landmark Sight ings
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1 - 2 .  M A I N T E N A N C E  F O R M S ,  R E C O R D S  A N D  R E P O R T S

Depar tment  o f  the Army forms and procedures used for  equ ipment  main tenance wi l l  be  those prescr ibed

by DA PAM 738-750,  The Army Maintenance Management  System (TAMMS).

1-3 .  DESTRUCTION OF ARMY MATERIAL TO PREVENT ENEMY USE

Dest ruct ion o f  Army mater ie l  to  prevent  enemy use sha l l  be accompl ished upon order  o f  the Uni t  Com-

mander I.A.W. TM 750-244-3.

1-4 .  PREPARATION FOR STORAGE OR SHIPMENT

Procedures necessary  for  s torage or  sh ipment  and rece ip t  o f  equ ipment  are  conta ined in  Chapter  2 ,

O r g a n i z a t i o n a l  M a i n t e n a n c e  I n s t r u c t i o n s .

1 - 5 .  H A N D  R E C E I P T  M A N U A L S

This  manual  has a  companion document  w i th  a  TM number  fo l lowed by “ -HR”  (wh ich s tands for  Hand

Receipt). The TM 5-6675-250-10-HR consists of preprinted hand receipts (DA Form 2062) that l ist end item

re la ted equ ipment  ( i .e . ,  COEI ,  B l l ,  and AAL)  you must  account  fo r .  As  a id  to  proper ty  accountab i l i t y ,

a d d i t i o n a l  “ - H R ”  m a n u a l s  m a y  b e  r e q u i s i t i o n e d  f r o m  t h e  f o l l o w i n g  s o u r c e  i n  a c c o r d a n c e  w i t h  p r o c e -

dures  in  Chapter  3 ,  AR310-2:  Commander  U.S.  Army AG Publ ica t ions  Center ,  ATTN:  AGLD-OD,  2800

Eastern  Boulevard,  Ba l t imore,  MD 21220

1 - 6 .  R E P O R T I N G  O F  E Q U I P M E N T  I M P R O V E M E N T  R E C O M M E N D A T I O N S  ( E I R )

I f  your instrument needs improvement, let us know. Send us an EIR. You, the user, are the only one who

can te l l  us  what  you don ’ t  l i ke  about  your  equ ipment .  Let  us  know why you don ’ t  l i ke  the des ign or

per formance.  Put  i t  on  an SF368 (Qual i ty  Def ic iency Repor t ) .  E IRs shou ld  be mai led d i rec t ly  to  Com-

mander ,  U.S.  Army Troop Suppor t  Command,  ATTN:  AMSTR-QX,  4300 Goodfe l low Boulevard,  St .  Lou is ,

MO 63120-1798. A reply wil l  be furnished directly to you.
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1 - 7 .  L I S T  O F  A B B R E V I A T I O N S

1-8 .  EQUIPMENT CHARACTERISTICS,  CAPABILIT IES,  AND FEATURES

AC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . alternating current

amp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .a m p e r e

BRT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .BRIGHT

C  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . C e l s i u s

CCW  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . counterclockwise

cm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C e n t i m e t e r s

CW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    clockwise

DC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .       direc t current

ECU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Electronic Control Unit

F .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .F a h r e n h e i t

GC .  .  .  .  .  .  .  .  .  .  .  .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .   Gyro Compass

GRU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Gyroscop ic  Reference Un i t

hex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . h e x a g o n

hvywt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .heavyweight

Hz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Hertz

ILEUM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .llluminate

in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i n c h ( e s )

Kg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Kilogram

kHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Kilohertz

kmph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Kilometer per hour

MHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M e g a h e r t z

mil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .thousandths of an inch

mph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .milesperhour

PWR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Power

SIAGL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Survey Instrument: Azimuth, Gyro, Lightweight

SYNC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S y n c h r o n o u s

THEO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T h e o d o l i t e

V . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V e r t i c a l , V o l t

Vac . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Volt(s) alternating current

Vdc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . Vo l t (s )  d i rec t  cur ren t

V/M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Volt/Meter

Sect ion I l .  EQUIPMENT DESCRIPTION

●  M a n  p o r t a b l e

●  H i g h l y  a c c u r a t e

●  A l l  w e a t h e r  o p e r a t i o n a l

●   B u i l t - i n - s e l f - t e s t  c i r c u i t s

●  Capable o f  determin ing and ind icat ing t rue nor th  wi th in  15 minutes af ter  power  is  appl ied.
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1-9. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS

GYROSCOPIC REFERENCE UNIT(GRU)(1) . . . . . . . . . . .

THEODOLITE (2) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

TRIPOD ASSEMBLY (3) . . . . . . . . . . . . . . . . . . . . . . . .

Pendulous nor th  seek ing gyro,  which automat ica l ly

references the readout theodolite to true north.

Survey ing ins t rument  used to  measure  ver t ica l  and

hor izonta l  angles.

Supports and provides leveling for the GRU.
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1 - 9 .  L O C A T I O N  A N D  D E S C R I P T I O N  O F  M A J O R  C O M P O N E N T S  ( C o n t i n u e d )

ELECTRONICS CONTROL UNIT (ECU) (4) . . . . . . . . . Conta ins  opera t ing  cont ro ls ,  ind ica tors  and cont ro l

e l e c t r o n i c s .

TRANSPORT CASE (5) . . . . . . . . . . . . . . . . . . . . . . . . . Prov ides means for  sh ipp ing,  s torage o f  the Survey

I n s t r u m e n t ,  A z i m u t h ,  G y r o ,  L i g h t w e i g h t  ( S I A G L )

and spare  par ts .

1-5
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1 . 9 .  L O C A T I O N  A N D  D E S C R I P T I O N  O F  M A J O R  C O M P O N E N T S  ( C o n t i n u e d )

AC-DC CONVERTER (6) . . . . . . . . . . . . . . . . . . . . . . . . Used to convert 115 ± 10 Vat, 60 or 400 Hz power

to the 24 Vdc power required to operate the equip-

m e n t .

BATTERY (7) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Used as source of power for the SIAGL.
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1 - 9 .  L O C A T I O N  A N D  D E S C R I P T I O N  O F  M A J O R  C O M P O N E N T S  ( C o n t i n u e d )

WIND SHELTER (8) . . . . . . . . . . . . . . . . . . . . . . . . . . . U s e d  t o  p r o t e c t  t h e  e q u i p m e n t  a n d  m a i n t a i n

per formance dur ing operat ions in  w inds exceeding

20 mph (32 kmph).

RAIN AND DUST COVER (9) . . . . . . . . . . . . . . . . . . . . Prov ides protect ion for  the theodol i te  when operat -

ing in  adverse weather  condi t ions.
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1 - 9 .  L O C A T I O N  A N D  D E S C R I P T I O N  O F  M A J O R  C O M P O N E N T S  ( C o n t i n u e d )

BACKBOARD (10) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P r o v i d e s  m e a n s  f o r  b a c k p a c k i n g  t h e  E C U ,  c o n -

v e r t e r ,  a n d  o t h e r  a s s o c i a t e d  c o m p o n e n t s  o f  t h e

SIAGL se t .

AUXILIARY TRIPOD ASSEMBLY (11) . . . . . . . . . . . . . . U s e d  t o  e l e v a t e  t h e  i n s t r u m e n t  w h e n  o p e r a t i o n s

from a standing position are desired.

1-8
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1 - 1 0 .  E Q U I P M E N T  D A T A

Dimensions and Weights:

TRANSPORT CASE (packed)

Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36.9 inches

Width . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.8 inches

Height . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.4 inches

Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125 pounds

TRANSIT CASE (packed-weight ,  inc lud ing Transpor t  case)

Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.7 inches

Width . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.5 inches

Height . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.5 inches

Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28.5 pounds

ELECTRONIC CONTROL UNIT WITH COVER (packed-weight ,  inc lud ing t ranspor t  case)

(93.7 cm)

(55.4 cm)

(46.7 cm)

(56.7 Kg)

(50.0 cm)

(29.2 cm)

(24.1 cm)

(12.9 Kg)

Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Width . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Height . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

W I N D S H E L T E R  ( p a c k e d )

Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Width . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Height . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

AUXILIARY TRIPOD (packed)

Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BATTERY, s torage,  BB-442/U

Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Width . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Height . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1 2 . 1  i n c h e s

1 0 . 3  i n c h e s

6 . 1  i n c h e s

1 3 . 5  p o u n d s

2 9  i n c h e s

5  i n c h e s

1 5 . 5  i n c h e s

1 8  p o u n d s

3 8  i n c h e s

1 5  p o u n d s

1 2 . 5  i n c h e s

5 . 8  i n c h e s

7 . 4  i n c h e s

3 0 . 0  p o u n d s

P A C K B O A R D

Width . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5  i n c h e s

Height . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4  i n c h e s

Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6  p o u n d s

(30.7 cm)

(26.2 cm)

(15.5 cm)

(6.1 Kg)

(73.7 cm)

(12.7 cm)

(39.4 cm)

(8.1 Kg)

(96.5 cm)

(6.8 Kg)

(31.8 cm)

(14.7 cm)

(18.8 cm)

(13.6 Kg)

(38.1 cm)

(61.0 cm)

(2.70 Kg)

1-9



TM 5-6675-250-20

Section Ill. TECHNICAL PRINCIPALS OF OPERATION

1-11. TECHNICAL PRINCIPLES OF OPERATION

a. Gyroscop ic  Reference Uni t  (GRU)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

U n c a g e d  i n d i c a t o r ( 1 ) . I l luminates dur ing operat ions when the pendulum is  uncaged.

Caging knob (2) .  Used to  uncage the pendulum in  the b ias mode and af ter  the gyro motor

attains synchronous speed in the gyro compass (GC) mode. Also used for caging the pendu-

lum af ter  b ias  and af ter  GC has been completed.  I l luminat ion o f  the GYRO SYNC ind icator

on the ECU is necessary prior to activating the CAGE-UNCAGE knob when in GC mode.

Ver t ica l  lock  (3) .  Permi ts  opera tor  to  lock  te lescope a t  any  des i red ver t ica l  pos i t ion .  When

vertical lock is released (turned counterclockwise), the telescope is free to be moved to any

ver t ica l  pos i t ion .

Elevation control (4). Permi ts  operator  to  cont ro l  ver t ica l  pos i t ion ing o f  the  te lescope.  The

control is used to center target image vertically in the reticle pattern of the telescope.

Horizontal lock (5). Permi ts  operator  to  lock theodol i te  a t  any des i red hor izonta l  pos i t ion.

The lock  is  re leased when i t  i s  necessary  to  ro ta te  the theodol i te ;  l igh t  f inger  torque is

applied to lock the theodolite at the desired posit ion.

Az imuth cont ro l  (6) .  Permi ts  the operator  to  ad just  the hor izonta l  pos i t ion o f  the theodol -

i te .  The cont ro l  i s  used to  center  the target  image hor izonta l ly  in  the re t ic le  pat tern  o f  the

t e l e s c o p e .

Micrometer  cont ro l  (7 ) . Permits the operator to adjust the full range of the vernier scale to

obta in  an accurate  hor izonta l  and ver t ica l  sca le  read ing.

A l t i tude leve l  cont ro l  (8) .  Ad jus ts  the pos i t ion  o f  the a l t i tude leve l  and V c i rc le  (ver t ica l )

op t ica l  sca le .

Altitude level mirror (9). Manually adjustable to permit the operator to see the alt i tude level

wi thout  changing f rom a te lescope and az imuth sca le  reading pos i t ion.

Theodol i te  sca le  lamp eyepiece (10) . Used to view the optical scales. The eyepiece can be

swiveled to al low the optical scales to be viewed from any posit ion.
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1 - 1 1 .  T E C H N I C A L  P R I N C I P L E S  O F  O P E R A T I O N  ( C o n t i n u e d )

(11)

(12)

(13)

(14)

Te lescope focus cont ro l  (11) . Permi ts  the operator  to  ad just  the foca l  length o f  the te le-

scope to see a target.

Ret ic le  i l luminat ion cont ro l  (12) . Ad jus ts  the in tens i ty  o f  the l igh t ing o f  the re t ic le  pat tern

d u r i n g  n i g h t  o p e r a t i o n s .

M i c r o s c o p e  f o c u s  ( 1 3 ) . Permi ts  the  opera tor  to  ad jus t  the  focus o f  the  microscope to

present a clear, sharp image of the optical scales.

Magnet ic  compass p lunger  (14) . Locks the compass needle in a f ixed posit ion to protect i t

from vibration and shock when not in use. Pressing the plunger releases the locking mecha-

n ism and permi ts  the spr ing-mounted needle to  move f ree ly .

Plate level (15). Indicates the level of the theodolite and the GRU.

Hor izonta l  c i rc le  se t t ing  cont ro l  (16) . U s e d  t o  s e t  t h e  h o r i z o n t a l  c i r c l e  d u r i n g  t h e o d o l i t e

c a l i b r a t i o n .

Mount ing p la te and reference mir ror  (17) . Used for  a l ign ing the theodol i te  hor izonta l  c i rc le

with the follow-up by providing a f ixed reference point.

R e t i c l e  f o c u s  c o n t r o l  ( 1 8 ) . Permi ts  the operator  to  ad jus t  the re t ic le  pat tern  to  a  sharp

f o c u s .  T h e  r e t i c l e  f o c u s  c o n t r o l  i s  u s e d  i n  c o n j u n c t i o n  w i t h  t h e  r e t i c l e  l a m p  i l l u m i n a t i o n

contro l  dur ing n ight  use.
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b . Elect ron ic  Cont ro l  Uni t  (ECU)

(1)

(2)

(3)

(4)

(5)

Panel  i l luminat ion contro l  (1) . E n a b l e s  t h e  o p e r a t o r  t o  i l l u m i n a t e  t h e  p a n e l  d u r i n g  n i g h t

use.  Dur ing day opera t ions  the cont ro l  i s  ro ta ted fu l ly  counterc lockwise.  To i l luminate  the

panel  fo r  n ight  opera t ions,  the  cont ro l  i s  ro ta ted c lockwise.

Mode select switch (2). The MODE SELECT swi tch  is  main ta ined in  the  PWR OFF pos i t ion

when the equipment  is  not  in  operat ion.  P lac ing the swi tch in  THEO ILLUM pos i t ion l ights

the te lescope re t ic le ,  the  sca les  and the autoco l l imat ion eyep iece.  P lac ing the swi tch  in  the

S E L F  T E S T  p o s i t i o n  e n a b l e s  t h e  o p e r a t o r  t o  p e r f o r m  a s s u r a n c e  t e s t s  o f  t h e  e q u i p m e n t

b e f o r e  a n d  d u r i n g  o p e r a t i o n .  T h e  d e t e r m i n a t i o n  a n d  s e t t i n g  o f  b i a s  c o n d i t i o n s  i s  a c c o m -

plished with the use of the MODE SELECT switch in the BIAS posit ion. Placing the switch in

GC (gyro compass ing)  app l ies  power  to  the gyro motor  and ind icates the a l ignment  opera-

t ion o f  the ins t rument .  Through the BRAKE ON pos i t ion,  the gyro motor  is  s topped when i t

i s  d e s i r e d  t o  r e p e a t  a l i g n m e n t s  o r  s h u t  d o w n  t h e  i n s t r u m e n t .  W i t h  t h e  M O D E  S E L E C T

switch in the THEO ILLUM posit ion, al l  system power is off except to the theodolite. In this

mode the theodol i te  may be used for  determin ing az imuths f rom the or ig ina l  nor th  determi-

nat ion,  but  the az imuth should  be ver i f ied by rereading to  the target  a f ter  cag ing and brak-

ing of the gyro wheel. In this mode the theodolite can also be used for any normal theodolite

p r o c e d u r e .

Power on indicator (3). The application of power to the system is indicated by the i l lumina-

tion of the PWR ON indicator. Failure of the indicator to l ight when the ECU is connected to

t h e  p o w e r  s o u r c e ,  a n d  w h e n  t h e  M O D E  S E L E C T  s w i t c h  i s  m o v e d  f r o m  t h e  P W R  O F F  o r

THEO ILLUM pos i t ions ,  ind ica tes  a  mal funct ion  in  the  sys tem.

Press to test switch (4). Press  to  obta in  a  TEST METER ind ica t ion  for  each tes t  pos i t ion

sett ing of this TEST SELECT switch. Operation of the PRESS TO TEST switch is needed only

during the self-test procedure to obtain an indication on the TEST METER.

Test select switch (5). Used in  con junc t ion  w i th  the  TEST METER to  check  subsys tems o f

the equ ipment  and s tages o f  operat ion.  Dur ing se l f - tes t  operat ions,  the se lec tor  swi tch is

placed to each of i ts posit ions; at each posit ion the PRESS TO TEST switch is pressed and

operab i l i t y  o f  the  assoc ia ted c i rcu i t  i s  ind ica ted on the TEST METER (po in ter  in  green area

for  a l l  bu t  SOURCE VOLTAGE,  wh ich  is  d isp layed on the  upper  meter  sca le  and GYRO,

which should center in yellow area).
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(6)

(7)

(8)

(9)

Brake on ind ica tor  (6) . I l l u m i n a t e s  w h e n  t h e  M O D E  S E L E C T  s w i t c h  i s  p l a c e d  t o  B R A K E

O N ,  i n d i c a t i n g  t h e  b r a k i n g  s e q u e n c e .  A t  t h e  c o m p l e t i o n  o f  t h e  s e q u e n c e ,  a  9 0 - s e c o n d

dynamic braking of the gyro motor, the BRAKE ON indicator l ight wil l  be extinguished.

Theodol i te  br ightness cont ro l  (7) . R o t a t i n g  t h e  c o n t r o l  c l o c k w i s e  i n c r e a s e s  t h e  i n t e n s i t y

of the light.

Reset switch (8). Enab les  the opera tor  to  re in i t ia te  the gyrocompass in terva l .  Press ing the

R E S E T  s w i t c h  e x t i n g u i s h e s  t h e  R E A D  A Z I M U T H  i n d i c a t o r  a n d  r e i n i t i a t e s  g y r o c o m p a s s

action for a minimum of 45 seconds.

Bias control (9). Fo l lowing se l f - tes t  operat ions,  the ins t rument  is  ad jus ted for  b ias  through

the BIAS control. Rotating the BIAS control clockwise wil l  move the pointer to the right, and

counterc lockwise ro ta t ion wi l l  move the po in ter  to  the le f t .  Carefu l  a t tent ion should  be g iv -

en to posit ioning the pointer in the center of the scale to ensure the highest degree of accu-

r a c y .

(10)  B ias  lock  (10) . Mechan ica l ly  ho lds  the  BIAS CONTROL in  the  se t  pos i t ion  to  prevent  an

a c c i d e n t a l  m o v e m e n t .

( 1 1 )  R e a d  a z i m u t h  i n d i c a t o r  ( 1 1 ) . I l l u m i n a t e s  w h e n  t r u e  n o r t h  h a s  b e e n  o b t a i n e d ;  l i g h t  i s

appl ied automat ica l ly  to  the theodol i te  sca le  for  az imuth reading.

(12) Gyro sync indicator (12). I l luminat ion ind icates that  the gyro motor  has a t ta ined synchron-

ous speed.  When the GYRO SYNC ind ica tor  i l luminates  the CAGE-UNCAGE knob the GRU

is to be rotated to UNCAGE (clockwise rotation).

(13)  Lat i tude se lec t  swi tch  (13) . Prov ided to  mainta in  ins t rument  operat ing t ime at  d i f ferent  la t -

i tudes o f  operat ion.  The swi tch is  ad jus tab le  wi th  a  screwdr iver  and conta ins  e ight  pos i -

t ions .  The swi tch  pos i t ions  and cor respond ing la t i tudes o f  opera t ion  areas fo l lows:

Switch Posi t ion Latitude of Operation

0

2 5

4 0

5 0

6 0

6 5

7 0

7 5

0-15 degrees

15-30 degrees

30-45 degrees

45-55 degrees

55-63 degrees

63-67 degrees

67-73 degrees

73-75 degrees
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(14)

(15)

(16)

(17)

(18)

(19)

Test meter (14). Prov ides a  v isua l  ind icat ion o f  operat iona l  s ta tus  o f  the ins t rument  in  both

t e s t i n g  a n d  o p e r a t i n g  m o d e s .  S a t i s f a c t o r y  o p e r a t i o n  o f  t h e  c i r c u i t s  a s s o c i a t e d  w i t h  T E S T

SELECT swi tch pos i t ion is  ind icated by the meter  po in ter .  The meter  and the TEST SELECT

switch are used in conjunction with the PRESS TO TEST switch, which must be actuated to

obta in  meter  ind ica t ions dur ing se l f - tes t  opera t ion .  When the TEST SELECT swi tch  is  in  the

SOURCE VOLTAGE posit ion, the input voltage may be read on the voltage scale on the right

side of the meter scale. When the TEST SELECT switch is in the GYRO posit ion, the meter

pointer should center in the yellow area. When the TEST SELECT switch is in any other posi-

t ion, the meter pointer should be in the green area.

Hand- lamp swi tch  (15) . Provided to turn the hand-lamp on or off.

Hand- lamp connector  (A2J1)  (16) . The connector  for  connect ing the hand- lamp to  the ECU.

Input  power  connector  (A2J2)  (17) .  The connector  by  wh ich  the  ECU is  connected to  the

e lec t r ica l  power  source.

In terconnect  connector  (A2J3)  (18) . The connector  by  wh ich  the  GRU is  connected to  the

e lec t ron ic  cont ro l  un i t .

Fuse holder (19). A receptacle for the 24 Vdc, 3 amp fuse which is used to protect the elec-

tric parts from damage in the event of a power overload.
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c . T r i p o d .

( 1 )  H o l d - d o w n  c l a m p  ( 1 ) . The three ho ld-down c lamps on the t r ipod assembly  are  prov ided to

(2)

(3)

(4)

secure  the  GRU to  the  t r ipod assembly .  A  lever  on each c lamp is  prov ided to  re lease the

GRU when it is necessary to rotate or laterally move the GRU for preorientation or plumbing.

Tripod leg clamps (2). Leg clamps are provided on each leg of the tripod for controll ing the

e levat ion o f  the assembly .  Loosening the leg c lamps permi ts  the center  sect ion o f  the legs

to be extended or retracted for coarse adjustment.

F ine- leve l  ad justment  knob (3) . Provisions for leveling the tr ipod assembly are provided by

f ine- leve l  ad justment  knobs on each leg.

Tripod circular level (4). A level vial is provided on the base plate of the tripod to indicate

the coarse level of the assembly.
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CHAPTER 2

M A I N T E N A N C E  I N S T R U C T I O N S

P a g e

● L u b r i c a t i o n  I n s t r u c t i o n s 2-4
● M a i n t e n a n c e  P r o c e d u r e s 2-39
● O v e r v i e w 2-1
● Prevent ive  Main tenance Checks and Serv ices 2-15
● Repai r  Par ts  and Specia l  Tools 2-1
● Serv ice  Upon Rece ip t 2-2
● T r o u b l e s h o o t i n g 2-18

O V E R V I E W

This  chapter  conta ins  main tenance and serv ic ing ins t ruc t ions that  are  the respons ib i l i t y  o f  Organ iza-

t iona l  Maintenance.  Operator  maintenance tasks g iven in  TM 5-6675-250-10.

SECTION I .  REPAIR PARTS,  SPECIAL TOOLS,

TMDE AND SUPPORT EQUIPMENT

2 - 1 .  C O M M O N  T O O L S  A N D  T E S T  E Q U I P M E N T

For  author ized common too ls  and equipment  re fer  to  the Modi f ied Table  o f  Organizat ion and Equip-

ment  (MTOE) appl icab le to  your  un i t .

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

There are no spec ia l  too ls  or  suppor t  equ ipment  requ i red at  the organizat iona l  leve l  o f  maintenance.

2-3 .  SPARES AND REPAIR PARTS

Spares and repa i r  par ts  are  l i s ted and i l lus t ra ted in  the repa i r  par ts  and spec ia l  too ls  l i s t  cover ing

organizat ional  maintenance for  th is  equipment  in  TM 5-6675-250-20P.
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SECTION Il. SERVICE UPON RECEIPT

2 - 4 .  S E R V I C E  U P O N  R E C E I P T

The surveying instrument will be inspected and operationally tested before it is placed in everyday
use.

2 - 5 .  S E R V I C E  U P O N  R E C E I P T  C H E C K L I S T

N O T E

Exercise care when unloading the t ransport  case from vehicles.  Do not

stand or walk on the case and do not stack more than three cases high. Use
handles provided for safety and ease of handling.

L O C A T I O N / l T E M A C T I O N R E M A R K S

1 .  T r a n s p o r t a.

c a s e  c o m -

p o n e n t s

b.

2 .  T r a n s i t  c a s e a.

c o m p o n e n t s

b.

3 .  E l e c t r o n i c a.

c o n t r o l  u n i t

c o v e r

b.

Inspect  equipment  for  dents , Refer  to  tab le

defect ive la tches,  pa in t  dam- 2-1 for a list

age, loose or missing parts. of parts con-
ta ined in  t ransport

c a s e .

Reject case if damage prevents it

f rom funct ion ing proper ly .

Inspect  equipment  for  dents ,

defect ive la tches,  pa in t  dam-

age, loose or missing parts.

Reject case if damage prevents it

f rom funct ion ing proper ly .

Inspect  equipment  for  dents ,

defect ive la tches,  pa in t  dam-

age, loose or missing parts.

Reject cover if damage prevents it

f rom funct ion ing proper ly .

Refer  to  tab le

2-1 for a list

o f  par ts  conta ined

in  t rans i t  case.

Refer  to  tab le
2-1 for a list

o f  par ts  conta ined

in cover.
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2-5 .  SERVICE UPON RECEIPT CHECKLIST (Cont inued)

T a b l e  2 - 1 .  P a r t s  L i s t i n g

I T E M

1. T r a n s p o r t  C a s e

2. T r a n s i t  C a s e

a .

b.
c .

d .

e.

f .

g .
h.

i.

j .
k.

1.

m .

n.

a.

b.
c .

d .

e.

f .

g .
h.

AC Power  cab le

Bat tery  adapter  cab le
DC Power  ex tens ion  cab le

DC Power  adapter  cab le

J u m p e r  c a b l e

W i n t e r i z a t i o n  k i t
Shoulder  and wais t  harr ies.

Tr ipod adapter  assembly

Spare fuses

S p a r e  l a m p s

S p a r e  k n o b s

T o o l s

Operator  and organizat iona l  main tenance manual

AC-DC Conver ter

D u s t i n g  b r u s h

P l u m b  b o b  a s s e m b l y
Eyepiece prism (right angle)

Eyepiece sun f i l ter

S p a r e  l a m p s

Hor izonta l  c i rc le  se t t ing  too l
F u s e

Rain and dust cover

3 . E lect ron ic  Cont ro l  Uni t  Cover

a . In terconnect  cab le

b. Power  cab le

c . H a n d  l a m p  a s s e m b l y

2 - 6 .  C H E C K I N G  U N P A C K E D  E Q U I P M E N T

a .  I n s p e c t  t h e  e q u i p m e n t  f o r  d a m a g e  i n c u r r e d  d u r i n g  s h i p m e n t .  I f  t h e  e q u i p m e n t  h a s  b e e n

damaged,  repor t  the damage on DD Form 6,  Packaging Improvement  Repor t .

b .  C h e c k  t h e  e q u i p m e n t  a g a i n s t  t h e  p a c k i n g  s l i p  t o  s e e  i f  t h e  s h i p m e n t  i s  c o m p l e t e .  R e p o r t  a l l

d iscrepanc ies  in  accordance wi th  the  ins t ruc t ions  conta ined in  DA PAM 738-750.

c .  Check to  see whether  the equipment  has been modi f ied.
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2 - 7 .  L U B R I C A T I O N  I N S T R U C T I O N S

a . L u b r i c a t i o n  r e q u i r e m e n t s  a t  t h e  o r g a n i z a t i o n a l  l e v e l  o f  m a i n t e n a n c e  c o n s i s t s  o f  l u b r i c a t i n g  t h e

t r i p o d  a s s e m b l y .

b .  L u b r i c a t i o n  i s  t o  b e  p e r f o r m e d ,  a s  a  m i n i m u m ,  w h e n  a s s e m b l i n g  t h e  t r i p o d  l e g  a s s e m b l i e s

f o l l o w i n g  r e p l a c e m e n t  o f  p a r t s .  C l e a n  l u b r i c a t i o n  a r e a s  w i t h  t r i c h l o r e t h a n e ,  F e d e r a l  S p e c i f i c a t i o n
0-T-620, or an equivalent chlorinated solvent.

c .  W h e n  o p e r a t i n g  i n  w i n d y  a n d  d u s t y  e n v i r o n m e n t s ,  i n s p e c t  t h e  t r i p o d  f i n e - l e v e l i n g  a n d  p i v o t

assembl ies  per iod ica l ly ;  lubr ica te  as  necessary .

d .  L u b r i c a t e  t h e  f i n e - l e v e l i n g  a s s e m b l y

t i o n s .

e .  T r i p o d  p i v o t  a s s e m b l y  l u b r i c a t i o n .

(1) Lubricate pin (1) in the pivot

(2)

assembly (2) by applying a f i lm of

s i l icone grease MIL-S-8660.

w h e n  i n d i c a t i o n s  o f  b i n d i n g  o c c u r  d u r i n g

Wipe o f f  excess  grease w i th  a

c lean l in t  f ree c lo th.

level ing opera-

2-8 .  ASSEMBLY AND PREPARATION FOR USE

U N P A C K I N G  T R A N S P O R T  C A S E

A v o i d  e x p o s u r e  o f  t h e  e q u i p m e n t  t o

d u s t ,  s o i l  o r  o t h e r  a b r a s i v e  m a t e r i a l s .

Press pressure rel ief valve (1) on lower sec-

tion (7).

b .  Unfas ten la tches (2)  secur ing  upper  sec t ion

(3). Remove upper section (3).

c .  Unfas ten  s t rap  la tches  (4) .

d .  R e m o v e  E C U  ( 5 )  a n d  t r a n s i t  c a s e  ( 6 )  f r o m

lower section (7).
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2-8 .  ASSEMBLY AND PREPARATION FOR USE (Cont inued)

U N P A C K I N G  T R A N S P O R T  C A S E  ( C o n t i n u e d )

e .  R e f e r

i n  t r a n s p o r t

f .  P r e s s

(2).

to  Tab le  2-1  and remove i tems s tored

c a s e .

pressure rel ief valve (1) on ECU case

g.  Re lease la tches (3)  on  case (2)  and remove

cover (4).

h .  R e m o v e  c a b l e s  ( 5  a n d  6 )  f r o m  c a s e  c o v e r

(4).

i. R e m o v e  a u x i l i a r y  e q u i p m e n t  r e q u i r e d  f o r

o p e r a t i o n  f r o m  t r a n s p o r t  c a s e  s t o r a g e  c o m p a r t -

m e n t s .

U N P A C K I N G  T R A N S I T  C A S E

A v o i d  e x p o s u r e  o f  t h e  e q u i p m e n t  t o

dust ,  soi l  or  other  abrasive mater ia ls .

a.  Press pressure  re l ie f  va lve  (1)  on lower  sec-

tion (2).

b .  U n f a s t e n  l a t c h e s  ( 3 )  s e c u r i n g  u p p e r  a n d

lower  sec t ions  and remove upper  sec t ion  (4) .

c .  U n f a s t e n  l a t c h e s  ( 5 )  a n d  o p e n  c l a m p s  ( 6 )

securing GRU (7) in lower section (2).

d .  Remove GRU (7)  f rom lower  sec t ion .

e . Refer to table 2-1 and remove items stored

in  t rans i t  case.
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2-8 .  ASSEMBLY AND PREPARATION FOR USE (Cont inued)

SETTING-UP GYROSCOPIC REFERENCE

Loosen leg c lamp (1)  on each leg of

( 2 ) .

UNIT AND TRIPOD

t r i p o d

b .  E x t e n d  e a c h  l e g  a b o u t  o n e - q u a r t e r  i n c h
from fu l l  extension.

c .  T ighten c lamps (1)  to  secure  the ad jus tab le

l e g s .

d.  Release three ho ld-down c lamps (3) .

e .  I n s t a l l  G R U  ( 4 )  i n  t r i p o d  a n d  t i g h t e n  t h r e e

ho ld-down c lamps (3) .

The legs of the tripod assembly are
hinge-mounted and can swing beyond a
normal standing position. Exercise care
to avoid spreading the legs excessively
and knocking the GRU against the
ground.

f .  Spread t r ipod legs outward to  obta in  a  leve l

c o n d i t i o n  w h i l e  s t a n d i n g  t h e  u n i t  i n  a  v e r t i c a l

pos i t ion  over  a  se lec ted locat ion .

C O A R S E  L E V E L I N G

a.  Release one of  the t r ipod leg c lamps (1) .

b .  Ad jus t  leg (2)  to  obta in  a  leve l  ind icat ion on

tripod circular level (3). Repeat procedure for each

of  the other  two t r ipod legs.
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2-8 .  ASSEMBLY AND PREPARATION FOR USE (Cont inued)

C O A R S E  L E V E L i N G  ( C o n t i n u e d )

c .  I f  t h e  u n i t  i s  t o  b e  c e n t e r e d  o v e r  a  f i x e d

reference po in t ,  ex tend p lumb po in ter  (1)  located

on the bot tom of  the GRU housing (2) .

d. Place the GRU (1) on the ground so that the

po in ter  is  c lose to  the f ixed po in t  and press  the

leg spades (2) into the ground.

e .  R e l e a s e  h o l d d o w n  c l a m p s  ( 3 )  o n  t h e  t r i p o d

(4)  and sh i f t  GRU (1)  in  the t r ipod (4)  to  pos i t ion

pointer  over  the f ixed re ference po in t .

f .  Rotate  the theodol i te  a l idade (5)  to  pos i t ion

t h e  o b j e c t i v e  e n d  o f  t h e  t e l e s c o p e  ( 6 )  o v e r  t h e

NORTH mark on the GRU (1)  and t ighten hor izon-

ta l  lock .

g . Preor ient  the  GRU (1)  to  nor th  by  re leas ing

t h e  t r i p o d  h o l d d o w n  c l a m p s  ( 3 )  a n d  r o t a t e  t h e

GRU (1)  in  the t r ipod (4)  unt i l  the two magnet ic

c o m p a s s  n e e d l e  i m a g e s  a r e  i n  c o i n c i d e n c e .  W i t h

the telescope (6) level, depress the plunger (7) on

the magnet ic  compass (8) .

h .  C h e c k  t o  e n s u r e  t h a t  p l u m b i n g  p o i n t e r  i s

s t i l l  over  the f ixed re ference po in t .  T ighten each

of the three holddown clamps (3) on the tripod (4).

i .  C o n n e c t  t h e  i n t e r c o n n e c t  c a b l e  ( 1 )  b e t w e e n

the ECU (2) and GRU (3).

C o n n e c t  p o w e r  c a b l e  ( 4 )  b e t w e e n  t h e

POWER receptacle (5) on the ECU (2) and a 22-33

Vdc power  source .
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2-8 .  ASSEMBLY AND PREPARATION FOR USE (Cont inued)

A C - D C  C O N V E R T E R  A S S E M B L Y

N O T E

The AC-DC converter  assembly is  pro-
vided to permit  the surveying instru-
ment to be powered from a 115 Vac, 60

o r  4 0 0  H z  p o w e r  s o u r c e .  W h e n  c o n -
netted to the AC power source, the con-
v e r t e r  s u p p l i e s  t h e  D C  v o l t a g e
n e c e s s a r y  t o  o p e r a t e  t h e  i n s t r u m e n t .
The converter and interconnecting elec-

trical cables are stored in the transport
case.  Cap assemblies are provided on
the converter  to  protect  the e lectr ical
receptacles when the equipment is not

in use.

a. R e m o v e  c o n v e r t e r  a n d  a s s o c i a t e d  c a b l e s

from the transport case when it is needed for use.

b .  R e m o v e  p r o t e c t i v e  c a p s  ( 1  a n d  2 )  f r o m

receptacles (3 and 4) on converter (5).

c .  Connect  the  115 Vac cab le  (6)  between the

AC power  source and input  receptac le  (3)  on con-

verter (5).

d .  C o n n e c t  p o w e r  c a b l e  ( 7 )  b e t w e e n  o u t p u t

receptac le  (4)  on conver ter  (5)  and power  recep-

tacle (8) on ECU (9).

F I N E - L E V E L I N G

a . R o t a t e  t h e o d o l i t e  a l i d a d e  ( 1 )  s o  t h a t  t h e

long axis of the plate level (2) is in the same plane

as one of the tripod legs (3).
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2-6 .  ASSEMBLY AND PREPARATION FOR USE (Cont inued)

F I N E - L E V E L I N G  ( C o n t i n u e d )

b .  A d j u s t  f i n e - l e v e l  c o n t r o l  ( 4 )  t o  p l a c e  t h e

bubble in the center of the level vial.

N O T E

If adjustment cannot be made, proceed

to next step.

c.  Release one of  the t r ipod leg c lamps (1) .

d .  Ad jus t  leg (2)  to  obta in  a  leve l  ind icat ion on

tripod circular level (3). Repeat procedure for each

of  the other  two t r ipod legs.

e .  R o t a t e  t h e  a l i d a d e  9 0  d e g r e e s  a n d  a d j u s t

b o t h  t h e  r e m a i n i n g  l e g s  ( 4  a n d  5 ) .  C o n t i n u e  t h e

p r o c e s s  u n t i l  t h e  a l i d a d e  c a n  b e  r o t a t e d  3 6 0

d e g r e e s  w i t h  n o  m o r e  t h a n  ±  1 / 2  d i v i s i o n

disp lacement  of  the bubble.

SETUP PROCEDURE WITH AUXILIARY TRIPOD

Ensure that the auxiliary tripod is level.
ed when setting up the equipment. Bin-
ding of the SIAGL tripod legs may occur
during adjustment if the auxiliary tripod
is not Ieveled.

a. Spread auxil iary tr ipod legs (1, 2 and 3) out-

w a r d  t o  o b t a i n  a  l e v e l  c o n d i t i o n  w h i l e  s t a n d i n g

the tr ipod assembly (4) in a vertical posit ion over a

s e l e c t e d  l o c a t i o n .

2-9



TM 5-6675-250-20

2-8. ASSEMBLY AND PREPARATION FOR USE (Continued)

SETUP PROCEDURE WITH AUXILIARY TRIPOD (Cont inued)

b .  R e m o v e  t r i p o d  a d a p t e r  a s s e m b l y  ( 5 )  f r o m

transpor t  case s torage compar tment  and p lace on

top of auxil iary tripod (4).

c .  Center  and pos i t ion  each t r ipod adapter  leg

(1, 2 and 3) at the apex of the auxiliary tripod plate

(6)  and secure  w i th  br idge screw (7)  a t tached to
p l a t e .

d .  P l a c e  G R U  ( 8 )  a n d  t r i p o d  ( 9 )  o n  t r i p o d

adapter  assembly  (5) .

e. P lace t r ipod leg spades (10,  11 and 12)  in

r e c e p t a c l e s  p r o v i d e d  i n  e a c h  l e g  o f  t h e  a d a p t e r

assembly  (5)  and secure  t r ipod

(5) with spade latches (13).

N O T E

(9)  to the adapter

If a plumb bob is to be used for center-

i n g  t h e  i n s t r u m e n t  o v e r  a  f i x e d
r e f e r e n c e  p o i n t ,  u s e  p l u m b  b o b
assembly stored in the transit case.

f .  I n s e r t  e x t e n s i o n  h o o k  ( 1 )  t h r o u g h  b r i d g e

screw and attach to pointer (2) on the underside of

GRU housing (3).

g .  A t t a c h  p l u m b  b o b  a s s e m b l y  ( 4 )  t o  p l u m b

p o i n t e r  ( 2 )  a n d  a d j u s t  c o r d  l e n g t h  t o  p o s i t i o n

p l u m b  b o b  a p p r o x i m a t e l y  o v e r  f i x e d  r e f e r e n c e d

p o i n t .
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2-8 .  ASSEMBLY AND PREPARATION FOR USE (Cont inued)

SETUP PROCEDURE WITH AUXILIARY TRIPOD (Cont inued)

Make sure adapter is firmly attached.

N O T E

Maneuver the auxi l iary t r ipod to posi-

tion the point of the plumb bob over the
f i x e d  r e f e r e n c e  p o i n t .  V e r i f y  t h a t  t h e
p l u m b  b o b  e x t e n s i o n  h o o k  d o e s  n o t

touch the sides of the bridge screw. if
necessary,  adjust  the te lescoping legs

of the tripod to obtain level condition.

h.  Rotate  the theodol i te  a l idade (1)  to  pos i t ion

t h e  o b j e c t i v e  e n d  o f  t h e  t e l e s c o p e  ( 2 )  o v e r  t h e

NORTH mark on the GRU (3)  and t ighten hor izon-

ta l  lock .

i .  Preor ient  the  GRU (3)  to  nor th  by  re leas ing

t h e  t r i p o d  h o l d - d o w n  c l a m p s  ( 4 )  a n d  r o t a t e  t h e

GRU (3)  in  the t r ipod (5)  unt i l  the two magnet ic

c o m p a s s  n e e d l e  i m a g e s  a r e  i n  c o i n c i d e n c e .  W i t h

the telescope (2) level, depress the plunger (6) on

the magnet ic  compass (7) .

j .  C h e c k  t o  e n s u r e  t h a t  p l u m b i n g  p o i n t e r  i s

s t i l l  over  the f ixed re ference po in t .  T ighten each

of the three holddown clamps (4) on the tripod (5).
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2-8 .  ASSEMBLY AND PREPARATION FOR USE (Cont inued)

SETUP PROCEDURE WITH AUXILIARY TRIPOD (Cont inued)

k .  Connect  the  in terconnect  cab le  (1)  between

the ECU (2) and GRU (3).

l .  C o n n e c t  p o w e r  c a b l e  ( 4 )  b e t w e e n  t h e

POWER receptacle (5) on the ECU (2) and a 22-33

Vdc power  source .

A C - D C  C O N V E R T E R  A S S E M B L Y

N O T E

The AC-DC converter  assembly
vialed to permit  the surveying

is pro-
instru-

ment to be powered from a 115 Vat, 60

o r  4 0 0  H z  p o w e r  s o u r c e .  W h e n  c o n -
nected to the AC power source, the con-

v e r t e r  s u p p l i e s  t h e  D C  v o l t a g e

n e c e s s a r y  t o  o p e r a t e  t h e  i n s t r u m e n t .
The converter and interconnecting elec-

trical cables are stored in the transport
case.  Cap assemblies are provided on
the converter  to  protect  the e lectr ical
receptacles when the equipment is not
in use.

a. R e m o v e  c o n v e r t e r  a n d  a s s o c i a t e d  c a b l e s

from the transport case when it is needed for use.

b .  R e m o v e  p r o t e c t i v e  c a p s  ( 1  a n d  2 )  f r o m

receptacles (3 and 4) on converter (5).

c .  Connect  the  115 Vac cab le  (6)  between the

AC power source and input receptacle (3) on

converter (5).

d .  C o n n e c t  p o w e r  c a b l e  ( 7 )  b e t w e e n  o u t p u t

receptac le  (4)  on conver ter  (5)  and power  recep-

tacle (8) on ECU (9).
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2-8 .  ASSEMBLY AND PREPARATION FOR USE (Cont inued)

F I N E - L E V E L I N G

a .  R o t a t e  t h e o d o l i t e  a l i d a d e  ( 1 )  s o  t h a t  t h e

long axis of the plate level (2) is in the same plane

as one of the tripod legs (3).

b .  A d j u s t  f i n e - l e v e l  c o n t r o l  ( 4 )  t o  p l a c e  t h e

bubble in the center of the level vial.

N O T E

If adjustment cannot be made, proceed

to next step.

c. Release one of the tripod leg clamps (1).

d. Adjust leg (2) to obtain a level indication on

tripod circular level (3). Repeat procedure for each

of the other two tripod legs.

e. R o t a t e  t h e  a l i d a d e  9 0  d e g r e e s  a n d  a d j u s t

both  the remain ing legs (4  and 5) .  Cont inue the

p r o c e s s  u n t i l  t h e  a l i d a d e  c a n  b e  r o t a t e d  3 6 0

d e g r e e s  w i t h  n o  m o r e  t h a n  ±  1 / 2  d i v i s i o n  d i s -

p lacement  of  the bubble.

N I G H T  O P E R A T I O N

N O T E

A  h a n d - l a m p  a s s e m b l y  m a y  b e  u s e d

dur ing night  operat ions.  A hand- lamp
switch and receptacle are provided on
ECU to accommodate the assembly.

a .  R e m o v e  c a p  a n d  c h a i n  ( 1 )  f r o m  h a n d  l a m p

connector (2) on ECU case (3).
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2-8 .  ASSEMBLY AND PREPARATION FOR USE (Cont inued)

NIGHT OPERATION (Cont inued)

b.  Remove hand lamp assembly  f rom ECU l id .

c . I n s t a l l  h a n d  l a m p  a s s e m b l y  o n  c o n n e c t o r

( 2 )

B A T T E R Y  I N S T A L L A T I O N

C o r r o s i v e  B a t t e r y  E l e c t r o l y t e  ( P o t a s -

s ium Hydroxide) .  Wear  rubber  g loves,

apron,  and face shield when handl ing
leaking batter ies.  I f  potassium hydrox-
i d e  i s  s p i l l e d  o n  c l o t h i n g ,  o r  o t h e r
mater ia l  wash immediately with clean

w a t e r . I f  s p i l l e d  o n  p e r s o n n e l ,  i m -
m e d i a t e l y  s t a r t  f l u s h i n g  t h e  a f f e c t e d

a r e a  w i t h  c l e a n  w a t e r .  C o n t i n u e
w a s h i n g  u n t i l  m e d i c a l  a s s i s t a n c e

arrives.

a.  Remove cap and chain  assembl ies  (1  and 2)

from electrical connectors (3 and 4) on battery (5).

b .  C o n n e c t  b a t t e r y  a d a p t e r  c a b l e  t o  t h e  b a t -

te ry  and power  cab le .

c .  Connect  power  cab le  to  the  ECU.
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SECTION I l l .  PREVENTIVE MAINTENANCE

CHECKS AND SERVICES (PMCS)

2 - 9 .  P M C S

a.  Prevent ive  Main tenance Checks and Serv ices  (PMCS),  Tab le  2-2 ,  a re  to  be done to  be sure  the

s u r v e y i n g  i n s t r u m e n t  i s  r e a d y  t o  u s e  a t  a l l  t i m e s .  T h e s e  c h e c k s  a n d  s e r v i c e s  h e l p  y o u  f i n d  a n d  f i x

defec ts  before  the survey ing ins t rument  is  damaged or  fa i ls .

b. Item numbers in the first column of Table 2-2 are the order in which things are to be done. Column

two “ In terva l ”  l i s ts  when to  do them.

c.  I f  minor  defects  are  found when the survey ing ins t rument  is  operat ing,  take notes on what  they

are.  F ix  them,  or  have them f ixed a f ter  you have s topped operat ing the survey ing ins t rument .

N O T E

While the surveying instrument is operating, if any defect develops that you

think will damage the surveying instrument, stop operation at once.

d .  R e c o r d  a l l  d e f e c t s  a n d  s t e p s  t a k e n  t o  f i x  t h e m  o n  D A  F o r m  2 4 0 4  ( E q u i p m e n t  I n s p e c t i o n  a n d

Main tenance Work  Sheet )  as  soon as  poss ib le .

N O T E

Always keep in mind the WARNINGS and CAUTIONS located on the inside

front cover.
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2 - 9 .  P M C S  ( C o n t i n u e d )

Table  2-2 .  Organ izat iona l  Prevent ive  Main tenance

B - Before Operation

Checks and Serv ices

L E G E N D

A - After Operation

I t e m

N o .

I n t e r v a l

1

2

3

4

B

●

●

●

●

A

●

●

●

●

Item to be

I n s p e c t e d

T r a n s p o r t

c a s e

A c c e s s o r i e s

C a b l e

a c c e s s o r i e s

A C - D C

c o n v e r t e r

P r o c e d u r e

Inspect  fo r  inoperab le

handles,  la tches or

m o u n t i n g .  I n s p e c t
case interior for con-

d i t ion of  iso lators,

bumpers ,  sea ls ,  la tch

suppor ts  and s t ruc-

ture.  Inspect  for

inoperable re l ie f

valve. Replace an
inoperable re l ie f

va lve .

Replace damaged or
m i s s i n g  a c c e s s o r i e s

with serviceable equip-

m e n t .

Inspect for severed

cable,  cracked or

o t h e r w i s e  d a m a g e d

connectors ,  and bent

or broken pins.

Ensure  tha t  p ro tec t ive

caps are  ins ta l led  on e lec t r ica l

c o n n e c t o r s .  R e p o r t  d a m a g e d

c a b l e  a s s e m b l i e s  t o  D i r e c t

S u p p o r t  M a i n t e n a n c e .

Inspect  e lec t r i ca l
connectors  fo r  loose

mount ing and check

to see if protective

caps are  ins ta l led .
Check to see that

cover is securely in-

s ta l led.  Repor t  any

damage to Di rect  Sup-
p o r t  M a i n t e n a n c e .

Equipment  Is  Not

R e a d y / A v a i l a b l e

I f :

Hand les  or  la tches are

inoperable.  Rel ief
valve is defective or

i n t e r i o r  c o m p o n e n t s

are damaged or  mis-

sing or case is

d a m a g e d .

C o m p o n e n t s  a r e
damaged or  mis-

s i n g .

Cables or con-

nec tors  a re

damaged or de-

fect ive.  Caps

are damaged or

m i s s i n g .

E l e c t r i c a l  c o n n e c t o r s

are damaged or

pro tec t ive  caps  are

miss ing or  damaged.

Conver te r  i s  o therwise

damaged in any way.
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2 - 9 .  P M C S  ( C o n t i n u e d )

Checks and Serv ices (Cont inued)

I t e m I n t e r v a l

N o .

5

6

7

B

●

●

●

A

●

●

●

Item to be

I n s p e c t e d

T r a n s i t

c a s e

G y r o s c o p i c

r e f e r e n c e

u n i t

T h e o d o l i t e

2-2. Organizational Preventive Maintenance

P r o c e d u r e

Inspect  fo r  inoperab le

handles,  la tches or

loose mount ing.  Check

to see that GRU and

tr ipod are proper ly

pos i t ioned and secured

in case. Inspect case

in ter ior  fo r  cond i t ion

of  iso la tors ,  bumpers ,

sea ls ,  la tch  suppor ts ,  and

st ructure.  Inspect  for  inoper-
able relief valve. Replace an

inoperable re l ie f  va lve.

Inspect tr ipod for pro-

per  operat ion of  c lamps

and Ievel  adjustment .

Check that  leg assem-
blies extend and re-

t rac t  p roper ly  and do

not  b ind.  Inspect

e lec t r i ca l  receptac le ,  sw i tch
and ind ica tor  fo r  secure

mount ing and damage.  Replace

damaged or  miss ing knobs or

leg assembl ies.  Repor t  o ther

damage or  mal funct ions to

Di rect  Suppor t  Maintenance.

Inspect  for  damaged or

burned out  lamps.

Rep lace  as  necessary .

Repor t  any add i t iona l

damage to Direct
M a i n t e n a n c e .

s u p p o r t

E q u i p m e n t  i s  N o t

R e a d y / A v a i l a b l e

If:

Hand les  or  la tches are

inoperable.  Rel ief

valve is defective or
i n t e r i o r  c o m p o n e n t s

are damaged or  mis-

sing or case is

d a m a g e d .

Tr ipod does not

operate proper ly ,

e l e c t r i c a l

r e c e p t a c l e  s w i t c h

or  ind icator  is

damaged or  defec-

t i ve .

A n y  d a m a g e  o t h e r

than lamp re-

p l a c e m e n t  i s

n o t e d .
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2 - 9 .  P M C S  ( C o n t i n u e d )

Table  2-2 .  Organ izat iona l  Prevent ive  Main tenance

I t e m

N o .

I n t e r v a l

8

9

1 0

B

●

●

●

A

●

●

●

Checks and Serv ices (Cont inued)

Item to be

I n s p e c t e d

E l e c t r i c a l

c o n t r o l

u n i t

I d e n t i f i c a t i o n

p la tes  and

m a r k i n g s

W i n d

s h e l t e r

S E C T I O N  I V .  T R O U B L E S H O O T I N G

P r o c e d u r e

Inspect  cont ro l  pane l

for  secure mount ing.

T ighten or  rep lace

secur ing par ts  as

necessary .  Inspec t  fo r  de fec t ive

ind icator  lamps.  Replace as
necessary .  Inspect  case for

damage.  Repor t  any other  dam-

age to Di rect  Suppor t

M a i n t e n a n c e .

Inspect  for  leg ib i l i ty

and secure mount ing.

Replace miss ing or  dam-

aged ident i f icat ion p lates.
Restore  i l leg ib le  mark ings to

d u p l i c a t e  o r i g i n a l  e q u i p m e n t

m a r k i n g .

Inspect for wear, bent

or f lat pins, or loose rivets.

Equipment  Is  Not

R e a d y / A v a i l a b l e

If:

M a l f u n c t i o n  c a n -

not  be  cor rec ted

by replacement  of

l a m p s .

2 - 1 0 .  T R O U B L E S H O O T I N G

Table  2-3 conta ins  t roub leshoot ing in format ion usefu l  to  you in  d iagnos ing and cor rect ing mal func-

t ions  or  unsat is fac tory  opera t ion  o f  the  survey ing ins t rument .

a .  T h e  t r o u b l e s h o o t i n g  t a b l e  l i s t s  t h e  c o m m o n  m a l f u n c t i o n s  a n d  u n s a t i s f a c t o r y  c o n d i t i o n s  y o u  a r e

most  l i ke ly  to  encounter .

b .  You shou ld  f i rs t  f ind  the mal funct ion in  the tab le  which most  c lose ly  descr ibes the prob lem;  then

perform the tests, inspections and corrective actions in the order in which they are l isted.
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2 - 1 0 .  T R O U B L E S H O O T I N G  ( C o n t i n u e d )

c.  Th is  manual  cannot  l i s t  a l l  poss ib le  symptoms which may occur .  I f  a  cond i t ion  ex is ts  wh ich can-

not be solved by you, notify your supervisor.

d .  You should  ver i fy  the fau l t  before per forming Troubleshoot ing.

N O T E

Malfunct ions which cannot  be remedied through the procedures in  th is

section are to be reported to Direct Support Maintenance.

T a b l e  2 - 3 .  T r o u b l e s h o o t i n g

M A L F U N C T I O N

TEST OR INSPECTION

CORRECTIVE ACTION

GYROSCOPIC REFERENCE UNIT  (GRU)

1 .  B I N D I N G  O F  T R I P O D  L E G  A S S E M B L I E S .

Step 1. Lubr ica te  t r ipod p ivo t  assembly .

a. Apply a f i lm of si l icone grease, MIL-S-8660, item 7, Appendix C, at

the pivot pin (1).

b .  Wipe excess grease f rom the assembly  us ing a  c lean c lo th .
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2 - 1 0 .  T R O U B L E S H O O T I N G  ( C o n t i n u e d )

Table 2-3. Troubleshoot ing (Cont inued)

M A L F U N C T I O N
TEST OR INSPECTION

CORRECTIVE ACTION

Step 2 .  Check fo r  excess ive  c lamping in  t r ipod p ivo t  (1 ) .

Loosen screws (2) sl ightly to rel ieve tension.

Step 3 .  Check for  s t ruc tura l  damage to  the leg  assembl ies .

a. Spread and retract leg assembly (1). If pivot action is not smooth

rep lace the leg  assembly .

b. Remove four screws (2) and pivot cap (3).

c .  Remove t r ipod leg  assembly  (4) .

d .  App ly  a  f i lm o f  s i l i cone grease,  MIL-S-8660,  i tem 7,  Appendix  C,  to

pivot pin of new leg (4).

e .  Wipe excess grease f rom the leg  assembly  us ing a  c lean c lo th .

f. Posit ion leg assembly (4) by base (5) and install  rectangular nut (6)

and pivot cap (3) under pivot pin located on upper portion of leg
assembly using four screws (2).
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2 - 1 0 .  T R O U B L E S H O O T I N G  ( C o n t i n u e d )

Table 2-3.  Troubleshoot ing (Cont inued) .

M A L F U N C T I O N

TEST OR INSPECTION

CORRECTIVE ACTION

GYROSCOPIC REFERENCE UNIT (GRU)  (Cont inued)

2 .  B I N D I N G  O F  F I N E - L E V E L I N G  A S S E M B L Y .

Step 1. Check f ine- leve l ing  fo r  lack  o f  lubr ica t ion .

a .  App ly  a  f i lm o f  s i l i cone lubr icant ,  MIL-S-8660,  i tem 7,  Appendix  C,  to

shaft surface of spade (1).

b .  Ret rac t  and ex tend spade severa l  t imes to  spread lubr icant .

c .  Wipe excess  lubr icant  f rom assembly  us ing  a  c lean c lo th .

d .  Remove setscrew (2)  f rom ex tens ion leg  (3) .

e .  Inser t  molyd isu l f ide  lubr icant ,  MIL-G-21164,  i tem 4,  Appendix  C,  in to

se tscrew ho le .

f .  Ex tend and re t rac t  spade severa l  t imes to  spread lubr icant .

g .  Ins ta l l  se tscrew (2) .
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2 - 1 0 .  T R O U B L E S H O O T I N G  ( C o n t i n u e d )

Table 2-3. Troubleshoot ing (Cont inued)

M A L F U N C T I O N

TEST OR INSPECTION

CORRECTIVE ACTION

GYROSCOPIC REFERENCE UNIT (GRU)  (Cont inued)

Step 2. Inspect  fo r  s t ruc tura l  damage to  t r ipod leg  assembly .

a .  Ex tend and re t rac t  spade (1) .

b .  I f  a c t i o n  i s  n o t  s m o o t h ,  w i t h  n o  e v i d e n c e  o f  b i n d i n g ,  r e p l a c e  l e g

a s s e m b l y .

c. Remove four screws (2), pivot cap (3), and leg assembly (4).

d. Apply a f i lm of si l icone grease, MIL-S-8660, item 7, Appendix C, to

pivot pin of a new leg assembly (4).

e. Wipe excess grease from the leg assembly using a clean cloth.

f. Position leg assembly (4) by base (5) and install rectangular nut (6)
and pivot cap (3) under pivot pin located on upper portion of leg
assembly using four screws (2).
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2 - 1 0 .  T R O U B L E S H O O T I N G  -  ( C o n t i n u e d )

T a b l e  2 - 3 .  T r o u b l e s h o o t i n g  ( C o n t i n u e d )

M A L F U N C T I O N

TEST OR INSPECTION

CORRECTIVE ACTION

GYROSCOPIC REFERENCE UNIT (GRU)  (Cont inued)

3 .  G R U  I N S E C U R E  I N  T R I P O D  A S S E M B L Y .

Step 1. Check to see if hold-down clamp(s) are loose.

T i g h t e n .

Step 2 .  Check fo r  de fec t ive  ho ld-down c lamp(s) .

a. Visually inspect hold-down clamp(s) (1, 2, and 3) for wear or other

d e f e c t s .

b .  Remove screw (4)  a t tach ing GRU (5) to lower clamps (6).

P lace su i tab le  mater ia l  under  base o f  GRU to  suppor t  weight  o f  the GRU

unit. Damage can result to GRU if dropped.

c .  Rota te  lock ing arm (7)  counterc lockwise and s l ide  c lamp outward
from GRU (5).

d. Remove GRU (5) from tripod (8).

e .  Rota te  lock ing arm (7)  counterc lockwise and d isengage f rom rec-

tangular nut (9).

f. Raise locking arm (7) with bolt (10) attached from the base (11).

g. Remove washer (12), upper clamp (13), lower clamp (6), and rec-

tangular nut (9) from the base (11).

h. Remove screw (14) and separate bolt (10) from locking arm (7).

i .  App ly  MIL-G-21164 molyd isu l f ide  lubr icant ,  i tem 4,  Appendix  C,  to

threads of bolt (10).

j. Engage tang on upper clamp (13) in slot in lower clamp (6).
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2 - 1 0 .  T R O U B L E S H O O T I N G  ( C o n t i n u e d )

Table 2-3.  Troubleshoot ing (Cont inued)

M A L F U N C T I O N

TEST OR INSPECTION

CORRECTIVE ACTION

GYROSCOPIC REFERENCE UNIT (GRU)  (Cont inued)

k. Install  washer (12) on bolt (10) and insert bolt (10) thru clamps (13

and 6) and base (11) into rectangular nut (9).

N O T E

Final adjustment of bolt (10) is performed at installation of GRU into tripod.

l. Install GRU (5) into tripod base (11).

m. Secure each lower clamp (6) to GRU with screw (4).

n. Slide GRU to approximate center of base (11) and rotate bolt (10) to
tighten clamps.

o. Install locking arms (7) so that arm is approximately tangent to GRU
housing, when clamps are tight.

p. Apply MIL-S-22473 Grade N, Form R primer, item 5, Appendix C, to
threads of screws (14), and allow to dry 5 seconds. Apply MIL-S-46163,
Grade N, Type II, locking sealant, item 2, Appendix C , to the first few
threads of screws. Install screws (14).
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2.10. TROUBLESHOOTING (Continued)

T a b l e  2 - 3 .  T r o u b l e s h o o t i n g  ( C o n t i n u e d )

M A L F U N C T I O N

TEST OR INSPECTION

CORRECTIVE ACTION

GYROSCOPIC REFERENCE UNIT (GRU)  (Cont inued)

4 .  C A G E - U N C A G E  C O N T R O L  I N O P E R A T I V E .

Step 1. Check fo r  loose knob.

Tighten set screws (1 and 2) in knob (3).

S tep 2 .  Check fo r  de fec t ive  cont ro l .

a .  Rep lace ex is t ing  GRU wi th  one that  i s  operab le .  I f  the  sys tem

operates  cor rec t ly  w i th  new GRU,  th is  ind ica tes  or ig ina l  GRU was defec-

t i ve .
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2 - 1 0 .  T R O U B L E S H O O T I N G  ( C o n t i n u e d )

Table 2-3.  Troubleshoot ing (Cont inued)

M A L F U N C T I O N

TEST OR I N S P E C T I O N

CORRECTIVE ACTION

GYROSCOPIC REFERENCE UNIT (GRU)  (Cont inued)

b. Replace a defective GRU (1) with a new one, by placing Mode Select

Switch (2) in PWR OFF posit ion (3) and disconnecting and connect-

ing power cable (4) to GRU (1).

c. Repor t  de fec t ive  GRU to  D i rec t  Suppor t  Main tenance.
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2 - 1 0 .  T R O U B L E S H O O T I N G  ( C o n t i n u e d )

T a b l e  2 - 3 .  T r o u b l e s h o o t i n g  ( C o n t i n u e d )

M A L F U N C T I O N

TEST OR INSPECTION

CORRECTIVE ACTION

GYROSCOPIC REFERENCE UNIT (GRU)  (Cont inued)

5 .  T H E O D O L I T E  I N O P E R A T I V E .

S t e p  1 .  C h e c k  f o r  d e f e c t i v e  l a m p s .

a .

b .

c .

d .

e .

f .

g .

Place MODE SELECT SWITCH (1) in PWR OFF posit ion (2).

Turn  pro tec t ive  cap (3)  counterc lockwise  and remove.

Remove lamp (4) from socket.

Inspect  lamp for  burned out  f i lament .

Replace defective lamp with a good one.

Install lamp (4) in socket.

Install protective cap (3) f inger t ight.
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2 - 1 0 .  T R O U B L E S H O O T I N G  ( C o n t i n u e d )

Table 2-3.  Troubleshoot ing (Cont inued)

M A L F U N C T I O N

TEST OR INSPECTION

CORRECTIVE ACTION

GYROSCOPIC REFERENCE UNIT (GRU)  (Cont inued)

Step 2. Check fo r  de fec t ive  cont ro l .

a .  Rep lace ex is t ing  GRU wi th  one that  i s  operab le .  I f  the  sys tem

operates  cor rec t ly  w i th  new GRU,  th is  ind ica tes  or ig ina l  GRU was defec-
t i ve .

b. Replace a defective GRU (1) with a new one, by placing Mode Select

Switch (2) in PWR OFF posit ion (3) and disconnecting and connecting

power cable (4) to GRU (1).

c. Repor t  de fec t ive  GRU to  D i rec t  Suppor t  Main tenance.
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2 - 1 0 .  T R O U B L E S H O O T I N G  ( C o n t i n u e d )

T a b l e  2 - 3 .  T r o u b l e s h o o t i n g  ( C o n t i n u e d )

M A L F U N C T I O N

TEST OR INSPECTION

CORRECTIVE ACTION

GYROSCOPIC REFERENCE UNIT (GRU)  (Cont inued)

6 .  I N A C C U R A T E  T H E O D O L I T E  R E A D I N G  I N D I C A T I O N S .

Step 1. Check re ference mir ror  for  improper  a l ignment .

a. Set-up the SIAGL with the GRU over a base l ine of a known azimuth.

b .  P e r f o r m  o n e  a z i m u t h  d e t e r m i n a t i o n .

c .  Set  the theodol i te  hor izonta l  c i rc le  to  the az imuth o f  the known l ine,

wi th  the theodol i te  on target .

d. Place the MODE SELECT switch (1) on the ECU (2) to SELF TEST (3)

and the TEST SELECT switch (4) to CW (5), and turn the GRU output

shaft 5 to 10 degrees clockwise from the posit ion of the previous

azimuth determination. Switch the SELF TEST switch (3) out of the SER-
VO posit ion (6) to stop the turning action.

e .  P e r f o r m  a n  a d d i t i o n a l  a z i m u t h  d e t e r m i n a t i o n .

f .  Read and record the az imuth to  the target  and the re ference mir ror

angle, using both direct and reverse readings.

g .  Repeat  s tep f  fo r  the  counterc lockwise tu rn  d i rec t ion .

h.  Repeat  s teps f  and g for  a  to ta l  o f  ten az imuth determinat ions.

i .  Calcu la te  the ar i thmet ic  mean of  the determined az imuths and sub-

t rac t  f rom the known va lue.

j .  Calcu la te  the ar i thmet ic  mean of  the measured re ference mir ror

angle and algebraically add to the resultant of step (i). The result of this

ca lcu la t ion is  the new re ference mi r ror  az imuth va lue.
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2 - 1 0 .  T R O U B L E S H O O T I N G  ( C o n t i n u e d )

Table 2-3.  Troubleshoot ing (Cont inued)

M A L F U N C T I O N
TEST OR INSPECTION

CORRECTIVE ACTION

Step 2. Check for defective GRU.

GYROSCOPIC REFERENCE UNIT (GRU)  (Cont inued)

k .  A l ign the theodol i te  hor izonta l  c i rc le  to  the re ference mi r ror .

a .  Rep lace ex is t ing  GRU wi th  one that  i s  operab le .  I f  the  sys tem

operates  cor rec t ly  w i th  new GRU,  th is  ind ica tes  or ig ina l  GRU was defec-
t i ve .

b. Replace a defective GRU (1) with a new one, by placing Mode Select

Switch (2) in PWR OFF posit ion (3) and disconnecting and connecting
p o w e r  c a b l e  ( 4 )  t o  t h e  G R U  ( 1 ) .

c .  Repor t  de fec t ive  GRU to  D i rec t  Suppor t M a i n t e n a n c e .
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2 - 1 0 .  T R O U B L E S H O O T I N G  ( C o n t i n u e d )

T a b l e  2 - 3 .  T r o u b l e s h o o t i n g  ( C o n t i n u e d )

M A L F U N C T I O N

TEST OR INSPECTION

CORRECTIVE ACTION

ELECTRONIC CONTROL UNIT

1 .  E C U  S W I T C H E S  I N O P E R A T I V E .

Step 1. Check  fo r  loose knobs.

a.  Rotate knob (1) .

b. I f  knob tu rns  w i thout  opera t ing  swi tch ,  t igh ten se tscrews (2) .

S t e p  2. C h e c k  f o r  d e f e c t i v e  s w i t c h e s .

a. Disconnect power cables (1, 2 and 3) from ECU (4).

b .  Replace ex is t ing ECU wi th  one that  is  operab le .  I f  sys tem operates

cor rec t ly  w i th  new ECU,  th is  ind ica tes  or ig ina l  was defec t ive .

c. Reconnect power cables (1, 2 and 3) to ECU (4).

d .  Repor t  de fec t ive  ECU to  D i rec t  Suppor t  Main tenance.
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2 - 1 0 .  T R O U B L E S H O O T I N G  ( C o n t i n u e d )

Table 2-3.  Troubleshoot ing (Cont inued)

M A L F U N C T I O N

TEST OR INSPECTION

CORRECTIVE ACTION

ELECTRONIC CONTROL UNIT (Cont inued)

2. E C U  P A N E L  L O O S E  I N  C A S E .

Check fo r  damaged pane l ,  loose or  miss ing  capt ive  screws.

a .  V isua l l y  check  fo r  miss ing  capt ive  screws.

b .  Turn  capt ive  screw c lockwise.  I f  no  tens ion is  fe l t ,  capt ive  screw is

d e f e c t i v e .

c . If  captive screws are defective, report defective ECU to Direct Sup-

p o r t  M a i n t e n a n c e .

C A S E S

1. IMPROPER SEALING OF TRANSPORT,  TRANSIT OR

Step 1. inspect  fo r  loose fas teners .

T igh ten  screws.

Step 2. Inspect  fo r  de fec t ive  fas teners .

ECU CASES.

a.  Operate  la tch  (2)  and check for  b ind ing or  o ther  mechanica l  defec ts .

b. If  defective, remove screws (1) attaching latch (2) and spacer (3) to

lower section of case (4).

c. Remove latch (2) and spacer (3) from lower section of case (4).

d. Remove screws (5) and latch (6) from upper section of case (7).

e .  Apply  a  coat ing o f  sea lant  pr imer ,  Mi l i ta ry  Spec i f ica t ion,

MIL-S-22473, Grade N, Form R, item 5, Appendix C, to the threads of at-

taching screws. Allow to air dry for 5 seconds. Apply MIL-S-46163, Grade

N, type II locking sealant, i tem 2, Appendix C, to the f irst few threads of

the  sc rews.
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2 - 1 0 .  T R O U B L E S H O O T I N G  ( C o n t i n u e d )

T a b l e  2 - 3 .  T r o u b l e s h o o t i n g  ( C o n t i n u e d )

M A L F U N C T I O N

TEST OR INSPECTION

CORRECTIVE ACTION

CASES (Cont inued)

f. Instal l  latch (6) to upper section of case (7) with screws (5).

g. Instal l  spacer (3) and latch (2) to lower section of case (4) with

screws (1).
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2 - 1 0 .  T R O U B L E S H O O T I N G  ( C o n t i n u e d )

Table 2-3.  Troubleshoot ing (Cont inued)

M A L F U N C T I O N

TEST OR INSPECTION

CORRECTIVE ACTION

CASES (Cont inued)

Step 3 .  Inspect  fo r  de fec t ive  sea l .

a .  U s i n g  a  b l u n t

case (2).

instrument, remove the seal (1) from the recess in the

b.  Scrape a l l  sea l  and adhes ive  res idue f rom the sea l  cav i ty .

c. Cut a length of seal material equal to the length of the seal cavity in

the lower case (2).

d .  Apply  a  cont inuous bead of  RTV sealant ,  Mi l i ta ry  Spec i f ica t ion,  MIL-
A-46106 RTV103BLA, item 6, Appendix C, into the seal cavity.

e. Press the seal (1) into the cavity.

f .  Wipe excess  sea lant  f rom the case (2) .
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2 - 1 0 .  T R O U B L E S H O O T I N G  ( C o n t i n u e d )

T a b l e  2 - 3 .  T r o u b l e s h o o t i n g  ( C o n t i n u e d )

M A L F U N C T I O N

TEST OR INSPECTION

CORRECTIVE ACTION

CASES (Cont inued)

2 .  I N O P E R A T I V E  P R E S S U R E  R E L I E F  V A L V E .

Step 1. Check for defective pressure rel ief valve (1).

a. Apply air pressure to the inside end (2) of the pressure rel ief valve

(1). If  the air pressure is not completely stopped, replace the pressure

relief valve.

b .  Wi th  a i r  pressure appl ied to  the ins ide end of  the pressure re l ie f

valve, press on the outside end (3). If  the air pressure is not rel ieved,

replace the pressure relief valve (1).

c .  U n s c r e w  t h e

the case (5), and

pressure relief valve retaining nut (4) from the interior of
remove the valve (1).

d. Install the pressure relief valve (1) with retainer nut (4). Tighten the

nut so that the seal in the valve is compressed and the valve body (6) is

in contact with the l id.

S t e p  2. C h e c k  f o r  s t r u c t u r a l  d a m a g e  t o  c a s e .

a .  V isua l ly  examine the case for  dents  or  o ther  s t ruc tura l  damage.

b .  R e p o r t  c o n d i t i o n  t o  D i r e c t  S u p p o r t  M a i n t e n a n c e .
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2 - 1 0 .  T R O U B L E S H O O T I N G  ( C o n t i n u e d )

Table 2-3.  Troubleshoot ing (Cont inued)

M A L F U N C T I O N

TEST OR INSPECTION

CORRECTIVE ACTION

CASES (Cont inued)

3 .  ELECTRONIC CONTROL UNIT AND TRANSIT CASE MOVE

Step 1. Inspect for defective isolators (1).

IN  TRANSPORT CASE.

a. Visually inspect isolators (1) for broken spring (2).

b. Remove screws (3) securing isolator (1) to case bracket (4).

c. Hold attaching nut (5) with a hex wrench, remove screws (6) and

isolator (1) from mounting rack (7).

d .  Pos i ton  new iso la tor  (1 )  aga ins t  case bracket  (4 )  and secure  w i th

screws (3).

e. Secure isolator to mounting rack (7) with screws (6) and nuts (5).
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2 - 1 0 .  T R O U B L E S H O O T I N G  ( C o n t i n u e d )

Table 2-3.  Troubleshoot ing (Cont inued)

M A L F U N C T I O N

TEST OR INSPECTION

CORRECTIVE ACTION

CASES (Cont inued)

Step 2. Inspect  fo r  de fec t ive  re ta in ing c lamps.

a. With retaining clamp (1) on ECU case (2) in locked posit ion, pull on

ECU.

b.  I f  re ta in ing c lamp re leases under  pressure,  repor t  condi t ion to  Di rec t

S u p p o r t  M a i n t e n a n c e .

c. With retaining clamps (3 and 4) on transit case (5) in locked posit ion,

pu l l  on  t rans i t  case.

d .  I f  re ta in ing c lamp(s)  re lease under  pressure ,  repor t  cond i t ion  to

Di rect  Suppor t  Maintenance.
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S E C T I O N  V .  M A I N T E N A N C E  P R O C E D U R E S

Auxiliary Cable Assemblies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Cap and Chain Assembly, AC-DC Converter . . . . . . . . . . . . . . . . . . . . . .

Cap and Chain Assembly, ECU Panel . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Caging Knob . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Control Knobs, ECU Panel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Determination of Azimuth Value for Reference Mirror . . . . . . . . . . . . . . .

Electronic Control Unit Case. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Rain and Dust Cover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Shoulder Harness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Theodolite Lamps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Theodolite Lens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Time Totalizing Meter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Transit Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Transport Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Tripod Adapter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Tripod Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Waist Strap Harness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Wind Shelter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

P a r a g r a p h
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2 - 1 1 .  C A G I N G  K N O B

Th is  task  covers :

a .  R e m o v a l b .  Repai r /Rep lace c .  I n s t a l l a t i o n

INITIAL SETUP

T o o l s

Key set ,  hexagon head

NSN 5120-01-017-9535

M a t e r i a l / p a r t s

MIL-S-22473, Grade N, Form R

Primer, Item 5, Appendix C

Locking Sealant  MIL-S-46163,

Grade N, Type II, Item 2,

A p p e n d i x  C

P e r s o n n e l  R e q u i r e d

MOS 82E Survey ing

I n s t r u m e n t  M e c h a n i c

L O C A T I O N / l T E M A C T I O N R E M A R K S

1 .  C a g i n g  K n o b a.  Remove two se tscrews (1)  f rom cag ing

k n o b .

b .  Remove cag ing knob (2)  f rom cag ing

shaft (3).

Replace defective caging knob with a ser-

v iceable l ike i tem.
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2-11.  CAGING KNOB (Cont inued) .

L O C A T I O N / l T E M A C T I O N R E M A R K S

2 .  C a g i n g  K n o b a. Instal l  two setscrews (1)

partial ly into caging knob (2).

b . Place caging knob (2) onto

caging shaft (3).

A p p l y

MIL-S-22473,

Grade N, Form R

pr imer,  i tem 5,

Appendix  C to  the

t w o  s e t s c r e w s  a n d

allow to air dry for 5

seconds.  Apply  lock-
i n g  s e a l a n t ,

MIL-S-46163, Grade N,

Type II, item 2, Ap-

pendix C, to the first
few threads o f  two

set screws.
N O T E

Allow sufficient space between caging knob and GRU housing to prevent

binding.

c . T igh ten  two se tscrews.
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TM 5-6675-250-20

2 - 1 2 .  T I M E  T O T A L I Z I N G  M E T E R

Th is  task  covers :

I n s p e c t i o n

INITIAL SETUP

M a t e r i a l / p a r t s

S t o p w a t c h

P e r s o n n e l  R e q u i r e d

MOS 82E Survey ing

I n s t r u m e n t  M e c h a n i c

L O C A T I O N / l T E M A C T I O N R E M A R K S

a . Apply power to GRU (1).

b . Observe t ime to ta l iz ing meter  (2)  and compare

e lapsed t ime wi th  s topwatch (3) .

c . If elapsed time differs, report

Di rect  Suppor t  Maintenance.

c o n d i t i o n  t o
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2 - 1 3 .  T R I P O D  A S S E M B L Y

Th is  task  covers :
a . R e m o v a l b. D i s a s s e m b l y c. I n s p e c t i o n

d . R e p a i r e. R e a s s e m b l y f. I n s t a l l a t i o n

INITIAL SETUP

T o o l s

Screwdr iver ,  c ross  t ip

NSN 5120-00-965-0626

Screwdr iver ,  f la t  t ip

NSN 5120-00-236-2127

Key se t ,  hexagon

NSN 5120-01-017-9535

M a t e r i a l / p a r t s

MIL-S-8660 Silicone grease,

Item 7, Appendix C

MIL-S-22473 Grade N, Form R

Primer, Item 5, Appendix C

MIL-G-21164 Molydisulfide,

Lubricant, Item 4, Appendix C

MIL-S-46163 Grade N, Type II,

Locking sealant, Item 2,

A p p e n d i x  C

P e r s o n n e l  R e q u i r e d

MOS 82E Survey ing

I n s t r u m e n t  M e c h a n i c

L O C A T I O N / l T E M A C T I O N R E M A R K S

 R E M O V A L  

1 .  G R U a. Remove screws (1) attaching GRU (2) to lower

clamp (3).

Place suitable material under base of GRU to support weight of the GRU

unit. Damage can result to GRU if dropped.

b. Rota te  lock ing-arm (4)  counter -c lockwise  and

slide clamps (3) outward from GRU (2).
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2-13.  TRIPOD ASSEMBLY (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

REMOVAL (Cont inued)

D I S A S S E M B L Y

2 .  T r i p o d

c . Lift GRU (2) from tripod (5).

a .

b.

c .

d .

e.

Rota te  lock ing  arm (1)  counter -c lockwise  and

disengage f rom rectangular  nut  (2) .

Raise locking arm with bolt (3) attached from

base (4).

Remove washer (5), upper clamp (6), lower

clamp (7) and rectangular nut (2) from base

(4).

Remove screw (8) and separate bolt (3) from

locking arm (1).

Invert tr ipod and spread legs as far as possi-

ble.
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2-13.  TRIPOD ASSEMBLY (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

D I S A S S E M B L Y  ( C o n t i n u e d )

f.

g.

h.

i.

j.

k.

l.

m .

n.

o.

p.

q.

r.

Remove screws (9) and remove leg assembly

(10) and pivot cap (11) from base.

Remove screw (12), washer (13), knob (14), and

thrust washer (15).

Remove extension leg (16) with attached

parts, from leg assembly (17).

Remove setscrew (18) and pull cam lock (19)

from leg assembly (17).

Remove screw (20) and pull clamping band
(21) from ends of leg.

Remove two screws (22), plate (23) and

washer (24) from leg assembly (16).

Turn f ine leveling nut (25) clockwise and

remove from bushing (31).

Remove screw (26).

Remove screw (27) and pull spade (28) from

e x t e n s i o n  l e g  ( 1 6 ) .

Remove O-ring (29) from exten-

sion leg.

Remove O-ring (30), bushing

(31), O-ring (32), and spring

(33) from extension leg (16).

Spread rings (34) and disengage

Remove handle (35) from rings.

Remove level (36) from base (4).

from base (4).

D iscard  O- r ing .

D i s c a r d

O-r ings .
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2 - 1 3 .  T R I P O D  A S S E M B L Y  ( C o n t i n u e d )

L O C A T I O N / I T E M A C T I O N R E M A R K S

DISASSEMBLY (Cont inued)
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2 - 1 3 .  T R I P O D  A S S E M B L Y  ( C o n t i n u e d )

L O C A T I O N / l T E M A C T I O N R E M A R K S

a. Inspect  th readed

t h r e a d s .

par ts  fo r  c rossed or  s t r ipped

b. Inspect  spr ing  fo r  loss  o f  tens ion  or  c racked

or  broken co i ls .

c . Inspect al l  other parts for evidence of wear or

d a m a g e .

Replace O-rings and defective parts with a ser-

v iceable l ike i tem.

3 .  T r i p o d a.

b.

c .

d .

e.

Install level (36) in base (4).

Spread rings (34) and thread through loops in

handle (35) and holes in the base (4).

Apply a f i lm of MIL-S-8660 sil icone grease,

item 7, Appendix C, to shaft surface of spade

(28) and O-rings (29, 30 and 32).

Install O-rings (29, 30 and 32) into respective

grooves and slide spade (28) into extension

leg (16).

Install setscrew (26) into leg

extension (16) so that spade

(28) is restrained from

rotating but sl ides freely in

and out of extension (16).

Apply MIL-S-22473,

Grade N,  Form R

pr imer,  i tem 5,

Appendix  C,  to  the

t h r e a d s  o f  s e t s c r e w

(26), and allow to air

dry.  Then apply

MIL-S-46163, Grade

N, Type 11, locking

sealant ,  i tem 2,

Appendix  C,  to  the

f i rs t  few threads o f

t h e  s e t s c r e w .
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2-13.  TRIPOD ASSEMBLY (Cont inued)

L O C A T I O N / I T E M A C T I O N R E M A R K S
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2-13.  TRIPOD ASSEMBLY (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

f. Drop spring (33) into the extension leg cavity,

over the spade shaft.

g. Apply  MIL-G-21164 molyd isu l f ide lubr icant ,

item 4, Appendix C, to the threads of bushing

(31), and install into the extension leg cavity.

h. Depress bushing (31) and spring

(33), and install screw (27).

Apply MIL-S-22473,

Grade N, Form R

primer, item 5, Ap-

pendix C, to the

threads on screw (27),
and allow to air dry

for  5  seconds.  Apply

MIL-S-46163, Grade N,

Type II locking

sealant, item 2, Ap-

pendix C, to the first

few threads o f  the

s c r e w .

i. Screw fine-level nut (25) onto bushing (31).

j. Place washer (24) and plate (23) on the shaft

of fine level nut (25).

k. Instal l  screws (22) to secure Apply MlL-S-22473,

plate (23). Grade N, Form R

primer, item 5,

Appendix C, to the

threads of  screws

(12), (22) and (20), and

allow to air dry for 5

s e c o n d s .  A p p l y

MIL-S-46163, Grade N,

Type II locking seal-

ant ,  i tem 2,  Appendix

C, to the first few

threads o f  the  screw.
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2-13.  TRIPOD ASSEMBLY (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S
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2-13. TRIPOD ASSEMBLY (Continued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

l. Install clamping band (21) over the leg, with the

screw hole aligned, and install screw (20)

through the clamping band into leg (17).

m . Insert locking cam (19) into

the end cavity of leg (17).

A p p l y

MIL-G-21164,

m o l y d i s u l f i d e

l u b r i c a n t ,
item 4, Appendix C, to

the bear ing sur faces

of  lock ing cam (19) .
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2-13.  TRIPOD ASSEMBLY (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

n. Install setscrew (18) into the clampling band,

and slide the extension leg assembly into the

leg.

o . Install thrust washer (15), knob (14), and

washer (13) with screw (12).
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2-13.  TRIPOD ASSEMBLY (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

REASSEMBLY (Cont inued)

p. Ad jus t  the  setscrew in to  the c lamping band

unti l  the extension leg is securely locked

within the leg as shown.

q. Posit ion the leg assembly (10)

parallel with base (4).

r. Place pivot cap (11) over pivot

rod, against the base, and

secure with screws (9).

App ly  a  th in

f i lm of  MIL-S-8660

s i l i cone grease,  i tem

7, Appendix C, to the

pivot rod of leg (17).

A p p l y

MIL-S-22473,

Grade N, Form R

primer, item 5, Ap-

pendix C, to the

threads of screws (9),

and allow to air dry

for  5  seconds.  Apply

MIL-S-46163, Grade N,

Type I I  lock ing

sealant, item 2, Ap-

pendix C, to the first

few threads o f  the

s c r e w s .
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2-13.  TRIPOD ASSEMBLY (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

R E A S S E M B L Y  ( C o n t i n u e d )

s . Adjust screws (9) so that the tr ipod legs are

sel f  suppor t ing when hor izonta l  and at  r ight

angles to the tripod base.
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2-13.  TRIPOD ASSEMBLY (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

R E A S S E M B L Y  ( C o n t i n u e d )

t. Engage the tange on the upper

clamp (6) in the slot in lower

A p p l y

MIL-G-21164

clamp (7). Insert bolt (3) m o l y d i s u l f i d e

through the c lamps and base, l u b r i c a n t ,  i t e m

into the rectangular nut (2). 7, Appendix C, to the

threads of bolt (3).

N O T E

Final adjustment of bolt (3) and installation is performed at installation of

the GRU into the tripod.
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2-13.  TRIPOD ASSEMBLY (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

I N S T A L L A T I O N

4 .  G R U a.

b.

c .

d .

e.

Place the GRU (1) into the tripod base (2).

Secure each lower clamp (3) to the reference

unit with screw (4).

Slide the GRU to the approximate center of

the case and rotate bolt (5) to t ighten the

c l a m p s .

Install locking arms (6) so that the arm is ap-

prox imate ly  tangent  to  the GRU hous ing,

when the c lamps are t ight .

Instal l  screws (7) to secure

lock ing arm.

A p p l y

MlL-S-22473, Grade N,

Form R pr imer ,  i tem

5, Appendix C, to the
threads of screws (7),

and allow to air dry 5

s e c o n d s .  A p p l y

MIL-S-46163, Grade N,
T y p e  I I ,  l o c k i n g

sealant, item 2, Ap-

pendix C, to the first

few threads o f  the

s c r e w s .
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2-14. THEODOLITE LAMPS.

Th is  task  covers :

a. R e m o v a l b .  I n s t a l l a t i o n

INITIAL SETUP

P e r s o n n e l  R e q u i r e d

MOS 82E Survey ing

I n s t r u m e n t  M e c h a n i c

L O C A T I O N / l T E M A C T I O N R E M A R K S

Make sure power is OFF before performing maintenance.

1.

2 .

Maintenance is

O p t i c a l a.

s c a l e  l a m p

b.

N O T E

to be performed with theodolite installed on the GRU.

Rotate protective cap (1)

counterc lockwise  and remove.

Remove lamp (2) from socket (3).

A u t o c o l - Remove re t ic le  and autoco l l imat ion

l i m a t i o n lamp (4) in the same manner.

l a m p

I N S T A L L A T I O N

3. O p t i c a l a. Place new lamp (2) in socket

s c a l e  l a m p (3).

b. Posit ion protective cap (1) over socket and

turn  c lockwise unt i l  f inger - t igh t .

4. A u t o c o l - Insta l l  re t ic le  and autocol l ima-

I i m a t i o n tion lamp (4) in the same manner.

l a m p

2-58



TM 5-6675-250-20

L O C A T I O N / l T E M A C T I O N R E M A R K S

2-59/(2-60 blank)





2-15.

TM 5-6675-250-20

Th is  task  covers :
S e r v i c e

INITIAL SETUP

M a t e r i a l / P a r t s

L e n s  t i s s u e

(NSN 6640-00-597-6745)

P e r s o n n e l  R e q u i r e d

MOS 82E Survey ing

I n s t r u m e n t  M e c h a n i c

L O C A T I O N / l T E M A C T I O N R E M A R K S

Make sure power is OFF before performing maintenance.

N O T E

Maintenance is  to  be performed with theodol i te  insta l led on the GRU.

L e n s a. Clean lenses (1) with lens cleaning t issue.

b . Repor t  excess ive ly  d i r ty  o r  damaged lenses to

Di rect  Suppor t  Maintenance.
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2-16 .  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR.

Th is  task  covers :

S e r v i c e

INITIAL SETUP

M a t e r i a l / P a r t s

M e t h e l e t h e l k e y t o n  ( M E K )

F e d e r a l  S p e c i f i c a t i o n

TT-M-261, Item 3, Appendix C

P e r s o n n e l  R e q u i r e d

MOS 82E Survey ing

I n s t r u m e n t  M e c h a n i c

L O C A T I O N / l T E M A C T I O N R E M A R K S

N O T E

At 100-hour intervals (approximate) the reference mirror shall be checked

and a new azimuth reference determined if needed. Determination of the

azimuth value for  the reference mirror  shal l  a lso be performed upon
reassembly of the GRU after major repairs and maintenance. The azimuth
reference shall also be verified if the instrument sustains a severe shock or

o t h e r  d i s t u r b a n c e  g r e a t e r  t h a n  e n c o u n t e r e d  i n  n o r m a l  h a n d l i n g .

S e t  u p  t h e  i n s t r u m e n t  w i t h  G R U  o v e r  a  b a s e  l i n e  o f  k n o w n  a z i m u t h .

1. C o a r s e a. Coarse leve l  the  ins t rument  by  re leas ing one

level ing of of the tripod leg clamps (1).

u n i t

b. Adjust the leg (2) to obtain a level indication
on the tripod circular level (3). Repeat pro-
cedure for each of the other two legs.
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L O C A T I O N / l T E M A C T I O N R E M A R K S

c . If the unit is to be centered over a f ixed

reference point, extend the plumb pointer (1)

located on the bottom of the GRU housing (2).
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2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

S E R V I C E  ( C o n t i n u e d )

d. Place the GRU on the ground so that the

pointer is close to the f ixed point and press

leg spades (1) into the ground.

e. Release hold-down clamps (2) on tripod (3)

and shift GRU in the tripod to posit ion the

pointer over the fixed reference point.

f . Rotate theodolite alidade (1) to posit ion objec-

t ive end of telescope over the NORTH mark

on GRU. Tighten horizontal lock (2).

g. Preorient GRU (3) to north by

re leas ing t r ipod ho ld-down c lamps (4)  and

rotate GRU in the tripod unti l the two

magnet ic  compass images are in  co in-

c i d e n c e .

h. With telescope level, depress plunger (5) on

magnet ic  compass (6) .
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2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

N O T E

Check to ensure that the plumbing position is still over the fixed reference
point .

i. T ighten each of  the three ho ld-down c lamps

(4) on the tripod.

2 . P o w e r  c a b l e

i n s t a l l a t i o n

a . Connect interconnect cable (1) to the ECU (2)

and GRU (3).

b . Connect DC Power cable (4) to the POWER

receptacle (5) on ECU (2) and a 22-33 Vdc
power  source .
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2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

SERVICE (Cont inued)

N O T E

Auxiliary cables and an AC-DC converter are stored in the transport case
for use as needed.

c . Remove AC-DC conver te r  and assoc ia ted

cab les  f rom t ranspor t  case.

d . Remove protective caps (1 and 2) from recep-

tacles (3 and 4).

e. Connect the 115 Vac cable (5) between AC

power source and input receptacle (3).

f. Connect  power  cable  (6)  between output

receptacle (4) on the converter (7) and the

power receptacle on the ECU.
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2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR (Cont inued)

L O C A T I O N / I T E M A C T I O N R E M A R K S

SERVICE (Cont inued)  

3. F i n e - l e v e l i n g

o f  u n i t

a. Rotate theodolite alidade (1) so that the long

axis of the plate level (2) is in the same plane

as one of the tripod legs (3).

b. Adjust f ine-level control (4) to place the bub-

ble in the center of the level vial.

N O T E

If adjustment can not be made proceed to steps c. and d.

2 - 6 7



TM 5-6675-250-20

2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

SERVICE (Cont inued)

c. Coarse leve l  the  ins t rument  by  re leas ing one

of the tripod leg clamps (1).

d. Adjust the leg (2) to obtain a level indication

on the tripod circular level (3). Repeat pro-

cedure for each of the other two legs.

e. Rotate the alidade 90 degrees and adjust both
the remain ing legs.

f. Cont inue the process unt i l  the  a l idade can be

rotated 360 degrees with no more than ± 1/2

d iv is ion d isp lacement  o f  the bubble.

N O T E

Prior to starting an azimuth determination, the alignment of the horizontal

circle shall be checked and adjusted if necessary. Instructions for perform-
ing the alignment procedure are provided in the following paragraph.
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2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

S E R V I C E  ( C o n t i n u e d )

4. A l i g n m e n t  o f

t h e o d o l i t e

h o r i z o n t a l  c i r c l e

to reference mir -

r o r

a. P lace  the  MODE SELECT swi tch

(1) to THEO ILLUM (2).

b. Adjust reticle focus (1) to obtain a sharp, clear

focus of the reticle seen through the tele-

scope eyepiece (2).

c . Release horizontal (1) and vertical locks (2) on

the theodolite (3).

d . Align telescope (4) to the mirror and tighten

horizontal (1) and vertical locks (2).
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2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR [Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

S E R V I C E  ( C o n t i n u e d )

e. Adjust telescope focus (1) unti l

autoco l l imated image (a  br ight  green cross)

appears  in  c lear  focus.

f. Adjust azimuth (1) and elevation (2) controls

to  center  image accurate ly in  ret ic le  pat tern.

g. Ad jus t  mic roscope focus  cont ro l  (1 )  and

THEO BRT control (2) unti l  the horizontal

scale image (3) appears in clear focus.
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2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

SERVICE (Continued) 

h. Ad jus t  the  micrometer  cont ro l  (1)  to  pos i t ion

the fixed index mark of the horizontal scale to

the center of the nearest double l ine.

i. If the vernier scale does not appear under the

f ixed index,  ad jus t  the  micrometer  cont ro l  to

pos i t ion  the f ixed index mark  o f  the hor izonta l

scale to the center of the second nearest

double l ine.

j. Record the hor izonta l  sca le  reading as

f o l l o w s :

(1)

(2)

If the fixed index is

over a three-digit

number ,  record the

number as i t  appears
and add a zero as the

fourth d ig i t .

If the fixed index is

over a number 5, record

the preceding three-

d ig i t  number  and add a

5 as the fourth digit.
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2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

S E R V I C E  ( C o n t i n u e d )

k. R e c o r d

l . O b t a i n

the vernier scale reading (1).

the d i rec t  hor izonta l  read ing by add ing

the recorded read ings o f  the hor izonta l  and

vern ie r  sca les .

m . Obtain reverse readings by doing the follow-

ing:

(1)

(2)

Release the vertical lock

( 1 )  a n d  r a p i d l y  r o t a t e

t e l e s c o p e  1 8 0  d e g r e e s

a b o u t  t h e  h o r i z o n t a l

ax is ;  t igh ten the  ver t ica l

lock .

R e l e a s e  t h e  h o r i z o n t a l
l o c k  ( 2 )  a n d  r o t a t e  t h e

t h e o d o l i t e  a l i d a d e  1 8 0

d e g r e e s  ( c l o c k w i s e ) ;

t i g h t e n  t h e  h o r i z o n t a l
lock .
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2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR (Cont inued)

L O C A T I O N / I T E M A C T I O N R E M A R K S

S E R V I C E  ( C o n t i n u e d )

(3)  Record the reverse hor i -

zonta l  and vern ier  sca le

r e a d i n g s  i n  t h e  s a m e

m a n n e r  a s  u s e d  f o r

d i rec t  read ings.

( 4 )  A d d  h o r i z o n t a l  a n d  v e r -

n i e r  s c a l e  r e a d i n g s  t o

o b t a i n  r e v e r s e  h o r i z o n -

ta l  reading.

n. Obtain the mirror reading (1) by doing the

f o l l o w i n g :

( 1 )  A d d  3 2 0 0 . 0 0  t o  t h e

reverse read ing.

( 2 )  A d d  t h e  d i r e c t  a n d

reverse read ings .

(3) Divide (2) by 2 to obtain

t h e  m e a n  m i r r o r

r e a d i n g .
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2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

SERVICE (Cont inued)

o . I f  the mir ror  reading determined in  s tep n.  is

wi th in  0 .04 mi l  o f  the va lue d isp layed on the

mir ror  az imuth p la te  jus t  be low the re ference

mir ror  window,  then no ad justment  is  neces-

sary. If the error is greater than 0.04 mil, the

f o l l o w i n g  a d j u s t m e n t  p r o c e d u r e s  a r e  t o  b e

f o l l o w e d .

( 1 )  S u b t r a c t  t h e  l a s t  f o u r  d i g i t s  o f

the reverse reading from the last

four  d ig i ts  o f  the d i rec t  read ing

(disregard the f irst two digits).

( 2 )  D i v i d e  t h i s  v a l u e  b y  t w o  t o

d e t e r m i n e  t h e  c o l l i m a t i o n

er ror .

( 3 )  A l g e b r a i c a l l y  a d d  t h e  c o l -

l imation error to the value on

the mir ror  az imuth p late.

( 4 )  W i t h  t h e  t e l e s c o p e  i n  t h e

d i r e c t  p o s i t i o n ,  c e n t e r  t h e

image accurate ly  in  the re t i -

c l e  p a t t e r n .  A d j u s t  a z i m u t h

a n d  e l e v a t i o n  c o n t r o l s  a s

n e c e s s a r y  t o  c e n t e r  i m a g e .

U s i n g  t h e  h o r i z o n t a l  c i r c l e

ad jus t ing too l  (1) ,  ad jus t  the

m i c r o m e t e r  a n d  h o r i z o n t a l

c i r c l e  ( 1 )  t o  t h e  v a l u e

calculated in step 3.
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2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR (Cont inued)

L O C A T I O N / I T E M A C T I O N R E M A R K S

SERVICE (Cont inued)
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2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

SERVICE (Cont inued)

p. Place the MODE SELECT switch (1) on the

ECU (2) to SELF TEST (3) and the TEST

SELECT switch (4) to CW (5), and turn the

GRU output shaft 5 to 10 degrees clockwise

f rom the pos i t ion  o f  the prev ious az imuth

determinat ion .  Swi tch  the SELF TEST swi tch

out of the SERVO posit ion to stop the turning

a c t i o n .

2-76



TM 5-6675-250-20

2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

q. Place the MODE SELECT switch (1) to BIAS (6)

(aud ib le  c l i ck ) .

r. Rotate the CAGE-UNCAGE knob (7) on the

reference unit (8) clock-wise unti l  the UN-

CAGED ind ica tor  (9 )  l igh ts .

When operat ing in  the dark ,  l igh t  f rom the cage-uncage ind icator  is  v is ib le

a t  4 5  m e t e r s .  T h e  i n d i c a t o r  s h o u l d  b e  s h i e l d e d  t o  a v o i d  d e t e c t i o n  w h e n

secur i ty  i s  requ i red .
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2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

S E R V I C E  ( C o n t i n u e d )

s. Observe TEST METER pointer (10) swing left

and right from zero, at a rate of about one

reversal every f ive seconds. When the pointer

comes to a stop, verify that i t  is posit ioned at

zero; i f  necessary use the Bias control (11) to

obtain the required posit ion. This is done by

ro ta t ing  the outer  r ing  counterc lockwise to

un lock the inner  knob,  ro ta t ing the inner  knob

to center the pointer and rotating the outer

ring clockwise to relock the inner knob.
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2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

S E R V I C E  ( C o n t i n u e d )

t . Rotate the CAGE-UNCAGE knob (12) on the

GRU (13)  counterc lockwise unt i l  the  UNCAGE

indicator (14) is out (audible cl ick).
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2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

SERVICE (Cont inued)

u. Place the MODE SELECT switch (15) to GC

(gyro compass) (16); verify that the GYRO
SYNC ind ica tor  (17)  i l luminates  wi th in  two

minutes,  a t  normal  ambient  temperature

(above ± 15°F).

During the first azimuth determination on a new site the operator should in-

sure the follow up index mask does not remain at either end of the servo
operating range. Continuous operation of the instrument in this condition
c o u l d  c a u s e  e x c e s s i v e  w e a r  o f  t h e  s e r v o  g e a r t r a i n  s l i p  c l u t c h .  T h i s
situation can exist in areas of excessive magnetic anomalies which cause
the GRU to be preoriented in excess of 40 degrees of true north.
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2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

v. Rotate the CAGE-UNCAGE knob (18)

c lockwise unt i l  the  UNCAGED ind icator  (19)  i l -

l u m i n a t e s .

w . Verify that the READ AZIMUTH indicator (20)

i l luminates 15 minutes a f ter  uncaging the

gyro (21).

2-81



TM 5-6675-250-20

2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

SERVICE (Cont inued)

N O T E

Actuation of the RESET switch reinstates the servo mechanism so that it

m a y  c o n t i n u e  t o  t r a c k  a n d  d a m p  t h e  p e n d u l u m  f o r  a  m i n i m u m  o f  4 5

seconds. Under normal operating conditions, it is not required to use the

reset, for it would only delay the azimuth determination with little improve-
ment in azimuth determination accuracy. Three possible examples of when
to use the reset are: (1) an abnormally short alignment time, (2) when the
GRU or tripod has been disturbed after the READ AZIMUTH indicator illumi-

nates, or (3) after an immediate full scale deflection in either direction on

the TEST METER FOLLOWING ILLUMINATION OF the READ AZIMUTH in-

dicator. Considering time available to establish azimuth and accuracy re-
quired, the operator must exercise judgment prior to performing the reset
operation. In order to avoid error accumulation, it is recommended that the
RESET not be used later than 20 minutes after biasing.

x . Read and record the azimuth to

the target and the reference mirror angle, us-

ing both direct and reverse readings.

y. Repeat step (x) for the counter-clockwise turn

d i r e c t i o n .

z. Repeat steps (x) and (y) for a total of ten

a z i m u t h  d e t e r m i n a t i o n s .

a a . Calcu la te the ar i thmet ic  mean of  the deter -

mined az imuths and subt rac t  f rom the known
value.

a b . Calcu la te  the ar i thmet ic  mean of  the

measured re ference mi r ror  ang le  and
algebraically add to the resultant of step (aa).

The result of this calculation is the new refer-

ence mir ror  az imuth va lue.
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2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

a c . Inscr ibe the mi r ror  az imuth,  determined in

step (ab), onto a new reference mirror decal,

using a typewriter or ball point pen.

a d . Secure this decal (22) to the mirror mounting

plate (23), by moistening the back with

methe le the lkeyton (MEK),  Federa l  Spec i f ica-

tion TT-M-261. Apply the decal to the plate
where the  prev ious deca l  was located.

a e . Place the mode select switch (24) to THEO lL-

LUM (25).
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2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

SERVICE (Cont inued)

af. Adjust reticle focus (26) to obtain a sharp,

clear focus of the reticle seen through the

telescope eyepiece (27).

a g . Release horizontal (28) and vertical locks (29)

on the theodolite (30).

a h . Align telescope (31) to the mirror and tighten

horizontal (28) and vertical locks (29).

ai. Adjust telescope focus (32) unti l

autoco l l imated image (a  br ight  green cross)

appears  in  c lear  focus.
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2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

SERVICE (Cont inued)

aj. Adjust azimuth (33) and elevation (34) controls

to  center  image accurate ly  in  re t ic le  pat tern .

a k . Ad jus t  mic roscope focus cont ro l  (35)  and
THEO BRT control (36) unti l  the horizontal

sca le  image (37)  appears  in  c lear  focus.
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2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

SERVICE (Cont inued)

al. Ad jus t  the micrometer  cont ro l  (38)  to  pos i t ion

the fixed index mark of the horizontal scale to

the center of the nearest double l ine.

a m . If the vernier scale does not appear under the

f ixed index,  ad jus t  the  micrometer  cont ro l  to

pos i t ion  the f ixed index mark  o f  the hor izonta l

scale to the center of the second nearest dou-

ble line.

a n . Record the horizontal scale reading as

f o l l o w s :

(1)  i f  the f ixed index is

over a three-digit

number ,  record the

number as it ap-

pears and add a

zero as the fourth

d i g i t .

(2)  I f  the f ixed index is

over a number 5,

record  the

preceding three-

d ig i t  number  and

add a 5 as the

fourth d ig i t .
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2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

a o . Record the vernier scale reading (39).

a p . Obta in  the d i rec t  hor izonta l  read ing by add ing

the recorded read ings o f  the hor izonta l  and
vern ie r  sca les .
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2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

a q . Obtain reverse readings by doing the follow-

ing:

(1)  Release the ver t ica l  lock

(40) and rapidly rotate

te lescope 180 degrees about

the hor izonta l  ax is ;  t igh ten

the ver t i ca l  lock .

(2)  Release the hor izonta l  lock

(41) and rotate the theodolite

al idade 180 degrees

(c lockwise) ;  t igh ten the

hor izonta l  lock .

(3)  Record the reverse hor izon-

tal and vernier scale
readings in  the same man-

ner as used for direct

r e a d i n g s .

(4)  Add hor izonta l  and vern ier

sca le  read ings to  obta in

reverse hor izonta l  read ing.
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2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR (Cont inued)

L O C A T I O N / I T E M A C T I O N R E M A R K S

ar . Obtain the mirror reading (42) by doing the

f o l l o w i n g :

(1)  Add 3200.00 to  the reverse
r e a d i n g .

(2)  Add the d i rec t  and reverse

r e a d i n g s .

( 3 )  D i v i d e  t h e  r e s u l t s  o f  s t e p

(2) by 2 to obtain the mean

mirror  reading.

2-89



TM 5-6675-250-20

2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

as. If the mirror reading determined in step ar. is

within 0.04 mil of the value displayed on the

mirror azimuth plate just below the reference

mirror window, then no adjustment is neces-

sary. If the error is greater than 0.04 mil, the

fo l lowing ad jus tment  procedures are  to  be

f o l l o w e d .

(1)

(2)

(3)

(4)

Subtract the last four digits of

the reverse reading from the last

four digits of the direct reading

(disregard the f irst two digits).

Divide this value by two to deter-

mine the co l l imat ion error .

A lgebra ica l ly  add the co l l imat ion

error to the value on the mirror

azimuth p late.

With the telescope in the direct

pos i t ion,  center  the image

accura te ly  in  re t ic le  pat tern .

Ad jus t  az imuth and e levat ion

controls as necessary to center

image. Using the horizontal cir-

cle adjusting tool (43), adjust the

micrometer  and hor izonta l  c i rc le

(44) to the value calculated in

step (3).
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2-16.  DETERMINATION OF AZIMUTH VALUE FOR REFERENCE MIRROR (Cont inued)

L O C A T I O N / I T E M A C T I O N R E M A R K S
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2-17 .  CAP AND CHAIN ASSEMBLY,  ECU PANEL

Th is  task  covers :

a .  R e m o v a l b .  R e p a i r / R e p l a c e c .  I n s t a l l a t i o n

INITIAL SETUP

T o o l s

Screwdr iver ,  c ross  t ip

NSN 5120-00-965-0626

M a t e r i a l / p a r t s

MIL-S-22473, Grade N, Form R

Pr imer,  i tem 5,  Appendix  C

Locking Sealant  MIL-S-46163,

Grade N, Type II, Item 2,

A p p e n d i x  C

P e r s o n n e l  R e q u i r e d

MOS 82E Survey ing

I n s t r u m e n t  M e c h a n i c

L O C A T I O N / l T E M A C T I O N R E M A R K S

1. C a p  a n d

c h a i n

a. Remove screw (1) securing cap

and cha in  assembly  to  ECU pane l .

b. Remove cap and chain assembly (2).

Rep lace defec t ive  cap and cha in  assembly  w i th  a

serv iceab le  l i ke  i tem.

2. C a p  a n d

c h a i n

a. Pos i t ion cap and chain  assembly

(2) in place on ECU panel.
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2-17.  CAP AND CHAIN ASSEMBLY,  ECU PANEL (Cont inued)

L O C A T I O N / I T E M A C T I O N R E M A R K S

b. Install screw (1) and tighten. Apply MIL-S-22473,

Grade N,  Form R

primer, item 5, Ap-

pendix C, to the

screw and a l low to

air dry for 5 seconds.

A p p l y  l o c k i n g

s e a l a n t ,  M I L G 4 6 1 6 3 ,

Grade N, Type II, i tem

2, Appendix C, to the

f i rs t  few threads o f

s c r e w .
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2-18 .  CONTROL KNOBS,  ECU PANEL.

Th is  task  covers :

a .  R e m o v a l b .  R e p a i r / R e p l a c e c . I n s t a l l a t i o n

I N I T I A L S E T U P

T o o l s

K e y s e t ,  h e x h e a d

NSN 5120-01-017-9535

Hex wrench, Size 0.050 inch

M a t e r i a l / p a r t s

MIL-S-22473, Grade N, Form R

Primer, Item 5, Appendix C

Lock ing sealant  MIL-S-46163,

Grade N, Type II, Item 2,

A p p e n d i x  C

P e r s o n n e l  R e q u i r e d

MOS 82E Survey ing

I n s t r u m e n t  M e c h a n i c

L O C A T I O N / l T E M A C T I O N R E M A R K S

Maintenance instruct ions given

control knobs on the ECU.

N O T E

in the following procedures apply to al l

1 .  C o n t r o l  k n o b a. Remove two setscrews (1) recessed into con-

t ro l  knob.

b. Remove control knob (2) from control shaft.

Replace defective control knob or setscrew(s) with a

serv iceab le  l i ke  i tem.
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2-18.  CONTROL KNOBS,  ECU PANEL (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

I N S T A L L A T I O N

2 .  C o n t r o l  k n o b a.

Allow suff ic ient

binding.

b.

Install control knob (2) on control shaft.

N O T E

space between control  knob and ECU panel  to  prevent

Tighten setscrews (1). Apply MIL-S-22473,
Grade N,  Form R

primer, item 5, Ap-

pendix C, to the two

set -screws and a l low

to air dry for 5 sec-

ends.  App ly  lock ing

sealant  MlL-S-46163,

Grade N, Type II, i tem
2, Appendix C, to the

f i rs t  few threads o f

two se tsc rews.  Ins ta l l

the setscrews par t ia l -
ly  in to  the cont ro l

k n o b .
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2 - 1 9 .  E L E C T R O N I C  C O N T R O L  U N I T  C A S E

Th is  task  covers :

a.  Disassembly b .  C l e a n i n g c .  I n s p e c t i o n

d .  R e p a i r e .  R e a s s e m b l y

INITIAL SETUP

T o o l s

K n i f e

Screwdr iver ,  c ross- t ip

NSN 5120-00-965-0626

Screwdr iver ,  f la t - t ip

NSN 5120-00-236-2127

M a t e r i a l / p a r t s

D e t e r g e n t

W a t e r

P a i l

C l e a n  c l o t h s

T r i c h l o r o e t h a n e

Fed. Spec. 0-T-620 or

equivalent ,  I tem 8,

A p p e n d i x  C

MIL-A-46106 RTV103BLA

Sealant ,  I tem 6,  Appendix  C

MIL-S-22473, Grade N, Form R

Pr imer,  I tem 5,  Appendix  C

MIL-S-46163, Grade N, Type II,

Lock ing sealant ,  I tem 2,

A p p e n d i x  C

P e r s o n n e l  R e q u i r e d

MOS 82E Survey ing

I n s t r u m e n t  M e c h a n i c

L O C A T I O N / l T E M A C T I O N R E M A R K S

1 .  U p p e r  c a s e

(3)

a. Press pressure rel ief valve (1)

on case cover (3) to rel ieve internal pressure.

b . Release latches (2) and separate case cover

(3) from lower section (23).
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2-19.  ELECTRONIC CONTROL UNIT CASE (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

D I S A S S E M B L Y  ( C o n t i n u e d )

c . Loosen eight captive screws (4) and remove

d.

e.

f.

2. L o w e r

sect ion (23)

g.

h.

i.

j.

k.

l.

m .

ECU (5) from case.

Remove retainer nut (6) from pressure relief

valve (1).

Remove pressure rel ief valve (1).

Remove pressure relief valve

decal (7).

Remove eight screws (8) and catches (9).

Remove rivets (10) securing hinge (12) to case

cover (3).

Remove rivets (11) securing hinge to l id (13)

and remove hinge (12) and lid (13).

Remove pushbut ton fas teners  (14)  f rom l id

(13).

Remove eight screws (15) from

twist lock fasteners (16) and remove twist lock

fasteners (16) and spacers (17).

Remove three screws (18) from handle and

remove handle (19).

Remove sil icone tubing (20).

Remove on ly  i f

i l leg ib le or  defaced.

Use b lunt  inst rument
to remove tubing.
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2-19.  ELECTRONIC CONTROL UNIT CASE (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

n. Remove insert (21).

o . Remove ident i f i ca t ion p la te

(22) from bottom of lower

section (23).

Remove on ly  i f

i l legible or

d e f a c e d .

Scrape a l l  tub ing and adhes ive res idue f rom lower Dry  thorough ly .
s e c t i o n .  C l e a n  c a s e  s e c t i o n s  w i t h  c l e a n  c l o t h s

dampened in  detergent  and water  so lu t ion.  C lean

l a t c h e s ,  h i n g e s  a n d  h a n d l e  w i t h  t r i c h l o r o e t h a n e

Fed. Spec. 0-T-620 or equivalent.

2-99



TM 5-6675-250-20

2-19.  ELECTRONIC CONTROL UNIT CASE (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

Inspect case sections for cracks, breaks, dents or

other  v is ib le  damage.  Inspect  threaded par ts  for

c rossed or  s t r ipped th reads.  Opera te  la tches to

check for  b ind ing or  o ther  mechanica l  mal funct ions.

Replace defective parts with a serviceable l ike item.

5. L o w e r a.

sect ion (23)

b.

c .

d.

e.

Ins ta l l  ident i f i ca t ion p la te

(22) if removed.

Install inserts (21).

Cut a length of tubing

ing cavity in the lower

equal to length of tub-

c a s e .

Apply  cont inuous bead of  RTV sealant ,  MIL.

SPEC. MIL-A-46106 RTV103BLA, item 6, Ap-

pendix C, to tubing cavity.

Press tubing (20) into cavity. W i p e  e x c e s s

sea lant  f rom case.

N O T E

Apply a  coat ing of  sealant  pr imer,  Mi l i tary Speci f icat ion MIL-S-22473,

Grade N, Form R, item 5, Appendix C, to threads of all attaching screws. Air
dry for five (5) seconds.
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2-19.  ELECTRONIC CONTROL UNIT CASE (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

f . Install handle (19) with screws

(18) and tighten.

App ly  a  smal l

a m o u n t  o f  t h r e a d

sea lant ,  MIL .  SPEC.

MIL-S-46163, Grade N,

Type II, item 2, Ap-

pendix C, to the first

few threads o f  hand le

a t t a c h i n g  s c r e w s .
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2-19.  ELECTRONIC CONTROL UNIT CASE (Cont inued)

L O C A T I O N / I T E M A C T I O N R E M A R K S

 REASSEMBLY (Cont inued)  

4 . U p p e r

sect ion (3)

g. Install  spacers (17) and fas- App ly  a  smal l

teners (16) with screws (15). a m o u n t  o f

L o o s e l y  a t t a c h  l a t c h . thread sealant ,  MIL.

SPEC. MIL-S-46163,

Grade N, Type II, i tem

2, Appendix C, to the

f i rs t  few threads o f

t w i s t  l o c k  f a s t e n e r

s c r e w s .

h. Insta l l  pushbut ton fasteners

(14) in lid (13).

i. Install hinge (12) to lid (13) with rivets (11).

j. Secure hinge (12) to case cover (3) with r ivets

(10).

k. Install catches (9) using

screws (8).

l. Install  pressure rel ief valve decal (7) i f

r e m o v e d .

m . Install pressure relief valve
(1) with retainer nut (6).

App ly  a  smal l

a m o u n t  o f  t h r e a d

sea lant ,  MIL .  SPEC.

MlL-S-46163, Grade N,
Type II, item 2, Ap-

pendix C, to the first

few th reads o f  ca tch

a t t a c h i n g  s c r e w s .

Tighten reta iner  nut
so that seal in the

va lve  i s  compressed

and valve body is in

contac t  w i th  the l id .
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2-19.  ELECTRONIC CONTROL UNIT CASE (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

REASSEMBLY (Cont inued)

n. Posit ion ECU (5) in place in lower case and

secure with captive screws (4).

o . Adjust fasteners (16) so that cover (3) com-

presses the tubing (20) when closed, then

tighten screws (15).
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2 - 2 0 .  T R A N S P O R T  C A S E

Th is  task  covers :

a .  D i s a s s e m b l y b .  C l e a n i n g c .  I n s p e c t i o n

d .  R e p a i r e .  R e a s s e m b l y

INITIAL SETUP

T o o l s

K n i f e

Screwdr iver ,  c ross- t ip

NSN 5120-00-965-0626

Screwdr iver ,  f la t - t ip

NSN 5120-00-236-2127

C o m b i n a t i o n  w r e n c h  7 / 1 6 ”

NSN 5120-00-228-9505

Key se t  hexagon

NSN 5120-01-017-9535

M a t e r i a l / p a r t s

D e t e r g e n t

P a i l

C l e a n  c l o t h s

T r i c h l o r o e t h a n e

Fed. Spec. 0-T-620 or

equivalent ,  I tem 8,

A p p e n d i x  C

MIL-A-46106 RTV103BLA

Sealant ,  I tem 6,  Appendix  C

MIL-S-22473;, Grade N, Form R

Pr imer,  I tem 5,  Appendix  C

MIL-S-46163, Grade N, Type II,

Lock ing sealant ,  I tem 2,

A p p e n d i x  C

P e r s o n n e l  R e q u i r e d

MOS 82E Survey ing

I n s t r u m e n t  M e c h a n i c

L O C A T i O N / I T E M A C T I O N R E M A R K S

1. Top cover

(4)

a . Press pressure rel ief valve (1)

on bottom case (2) to relieve internal

p r e s s u r e .

b . Release latches (3) and separate top cover (4)

from bottom case (2).
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2-20.  TRANSPORT CASE (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

D I S A S S E M B L Y  ( C o n t i n u e d )

c.

d.

e.

2. B o t t o m  c a s e f.

(2)

g.

h.

i.

j.

k.

l.

Open compartments in l id (5) and remove
cab le  assembl ies ,  car ry ing  harnesses,  and

tr ipod adapter  assembly.

Remove push button fasteners (6) and l id (5).

Remove screws (7) and catches (8).

Remove screws (9), catches

(10), and standoff’s (11 and 12).

Remove rivets (13), handles (14) and backup

plates (15).

Remove ident i f i ca t ion p la te
(16).

Remove pressure relief valve

decal (17).

Remove retaining nut (18) from interior of

c a s e .

Remove pressure rel ief valve (1).

Remove sil icone tubing (19)

from recess in bottom of case.

Remove on ly  i f
i l leg ib le or  defaced.

Remove only if
illegible or defaced.

Use b lunt

ins t rument  to  remove

t u b i n g .
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2-20.  TRANSPORT CASE (Cont inued)

L O C A T I O N / I T E M A C T I O N R E M A R K S
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2-20.  TRANSPORT CASE (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

 D ISASSEMBLY (Cont inued)  

3. C a s e  m o u n t i n g m. Hold self- locking nut (20) to prevent Use 7/16”  combi-

rack (22) turn ing and remove

(21) and nuts (20).

recessed screws nat ion wrench to

ho ld  se l f - lock ing

nut  and a l len

wrench to  remove

s c r e w s .

n. Remove case mounting rack (22) from

bottom case (2).

o. Remove recessed screws (23) securing

isolators (24) to bottom case and remove
isolators (24).

p. Remove four support screws (25) and

washers (26) from support (27). Remove
support (27).

q. Remove four support screws (28) and

washers (29) from support (30). Remove

support (30).

r. Remove edge cushions (31 and 32).

s . Remove corner cushions (33 and 34).

Scrape a l l  tub ing and adhes ive res idue f rom

bot tom case.  C lean case sec t ions  us ing  c lean

c loths dampened wi th  detergent  and water

so lu t ion.  C lean la tches and handles  wi th
trichloroethane Fed. Spec. 0-T-620, item 8,

Appendix  C or  equiva lent .

Inspect case sections for cracks, breaks, dents, or

o ther  v isab le  damage.  Inspect  threaded par ts  for

c rossed or  s t r ipped th reads.

Use a l len  wrench

to  remove screws.

Dry  thorough ly .
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2-20.  TRANSPORT CASE (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

I N S P E C T I O N  ( C o n t i n u e d )

Operate  la tches to  check for  b ind ing or  o ther

m e c h a n i c a l  m a l f u n c t i o n s .  I n s p e c t  c a r r y i n g  h a r n e s s

for  f rayed mater ia l  and damaged fasteners .  Inspect

cab le  assembl ies  for  bent ,  burned,  or  o therwise

damaged p ins and worn insulat ion.
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2-20.  TRANSPORT CASE (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

Replace damaged or defective parts with a serviceable

l ike i tem.

4 .  C a s e  m o u n t i n g a.

r a c k

b.

c .

d .

e.

5 .  B o t t o m  c a s e f.

g .

h.

Install corner cushions (34 and 33) and edge cush-

ions (32 and 31) in case mounting rack (22).

Install support (30) using four washers (29) and

screws (28) and t ighten screws.

Install support (27) using four washers (26) and

screws (25) and tighten.

Instal l  isolators (24) in bottom case (2) with screws

(23).

Place case mounting rack (22) in bottom case (2)

and secure isolators (24) to case mounting rack (22)

with screws (21) and self- locking nuts (20).

Cut a length of tubing (19) equal to length of tubing

cavity in bottom of case (2).

Apply continuous bead of RTV sealant, MIL. SPEC.

MIL-A-46106 RTV103BLA, item 6, Appendix C, to

tub ing  cav i ty .

Press tubing (19) into cavity. Wipe excess  sea lan t

f rom case.
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2-20.  TRANSPORT CASE (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

REASSEMBLY (Continued)
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2-20.  TRANSPORT CASE (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

REASSEMBLY (Cont inued)

i. Install pressure relief valve Tighten reta iner  nut

(1) with retainer nut (18). so that seal in valve

is  compressed and

valve body is in con-

tac t  w i th  case.

j . Install pressure relief valve decal (17) and

identif ication plate (16) if removed.

k. Posit ion backup plates (15) in place and in-

stall handles (14) using rivets (13).

N O T E

Apply a  coat ing of  sealant  pr imer,  Mi l i tary Speci f icat ion MIL-S-22473,

Grade N, Form R, item 5, Appendix C, to threads of all attaching screws. Air
dry for five (5) seconds.

l. Install standoff’s (12 and 11), Apply a smal l  amount

catches (10) with screws (9) of locking sealant, Mil.
and t ighten. Spec. MIL-S-46163,

Grade N, Type II,

item 2, Appendix C,

to the first few threads

of  ca tch  a t tach ing

s c r e w s .

6 . Top cover m . Install catches (8) to top

cover (4) with screws (7) and

t i g h t e n .

Apply a smal l  amount

of locking sealant, Mil.

Spec. MIL-S-46163,

Grade N, Type II,

item 2, Appendix C,

to the first few threads

of  ca tch  a t tach ing

s c r e w s .
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2-20.  TRANSPORT CASE (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

REASSEMBLY (Cont inued)
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2-20.  TRANSPORT CASE (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

REASSEMBLY (Cont inued)

n. Install pushbutton fasteners (6) in l id (5).

o. P lace cab le  assembl ies ,  car ry ing  harnesses,

and tripod adapter assembly in their ap-

plicable compartment in l id (5).

p. Place top cover (4) in place on bottom case (2)

and secure with latches (3).
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2 - 2 1 .  T R A N S I T  C A S E

Th is  task  covers :

a. Disassembly b .  C l e a n i n g c .  inspect ion

d .  R e p a i r e.  Reassembly

l N I T I A L  S E T U P

T o o l s

K n i f e

Screwdr iver ,  c ross- t ip

NSN 5120-00-965-0626

Screwdr iver ,  f ia t - t ip

NSN 5120-00-236-2127

M a t e r i a l / p a r t s

D e t e r g e n t

W a t e r

Pai l

C l e a n  c l o t h s

T r i c h i o r o e t h a n e

Fed. Spec. 0-T-620 or

equivalent ,  i tem 8,

A p p e n d i x  C

Sealant ,  MIL-A-46106 RTV103BLA

item 6, Appendix C

Primer,

MIL-S-22473, Grade N, Form R

item 5, Appendix C

Thread sealant ,

MlL-S-46163, Grade N, Type II,

Item 2, Appendix C

P e r s o n n e I  R e q u i r e d

MOS 82E Survey ing

I n s t r u m e n t  M e c h a n i c

L O C A T I O N / I T E M A C T I O N R E M A R K S

1. Lid (1) a . Press pressure rel ief valve (14) to release

pressure  on  t rans i t  case.

b . Unfasten latches (17) and remove l id (1) from

bot tom sect ion  (2) .

c . Remove ident i f i ca t ion p la te Remove on ly  i f

(3) from lid. i l leg ib le or  defaced.
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4-21.  TRANSIT CASE (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

D I S A S S E M B L Y  ( C o n t i n u e d )

d.

2. B o t t o m e.

sect ion (2)

f.

g.

h.

i.

j.

k.

Remove screws (4) and latches (5).

Remove rain and dust cover (6),

lens brush (7), theodolite prism eyepiece (8),

theodolite eyepiece fi l ter (9), plumb bob

assembly (10), lamp (11), and fuses (12) from

s t o r a g e  c o m p a r t m e n t s .

Unscrew retaining nut (13) and remove relief

valve (14).

Remove pressure relief valve Remove on ly  i f

decal (15). defaced or  i l leg ib le.

Remove screws (16), latches (17), and spacers

(18) from bottom section (2).

Remove screws (19) securing lower support

(20) and remove support.

Remove screws (21) and catch (22) from lower
lef t  c lamp.

Remove pins (23) from right and left clamps

(24 and 25) and remove clamps (24 and 25)

and retainer pads (26).
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2-21.  TRANSIT CASE (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

D I S A S S E M B L Y  ( C o n t i n u e d )
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2-21.  TRANSIT CASE (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

D I S A S S E M B L Y  ( C o n t i n u e d )

l.

m .

n.

o.

p.

q.

r.

s.

t.

u.

Remove screws (31) securing upper support

and remove upper support (32) and spacers
(33).

Remove screws (34) and catch (35) from upper

lef t  c lamp.

Remove straight headless pins (36) from pivot

a r m s .

Remove screws (37), washers (38), pivot arms

(39 and 40) and springs (41) from upper sup-

port (32).

Remove straight headless pin (42) and upper

clamp (43) from upper support (32).

Remove straight headless pin (42) and upper

right clamp (44).

Remove liners (45, 46 and 47).

Remove eight screws (31) and two each

isolators (48 and 49) from bottom section.

Clean l id and bottom section with clean cloths Dry  thorough ly .

dampened wi th  detergent  and water  so lu t ion.

Clean meta l  par ts  wi th  t r ich loroethane,  Fed.  Spec.

0-T-620, item 8, Appendix C, or equivalent.
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2.21. TRANSIT CASE (Continued)

LOCATION/lTEM ACTION REMARKS

CLEANING (Continued)
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2-21.  TRANSIT CASE (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

Inspect  th readed par ts  fo r  c rossed or  s t r ipped

threads. Inspect springs for loss of tension or

broken co i ls .  Inspect  l id  and bot tom sect ion for

dents, cracks, breaks or other visible damage. in-

spect  la tches for  b ind ing or  o ther  mechanica l

m a l f u n c t i o n .

Replace damaged or defective parts with a ser-

v iceable l ike i tem.

3 . B o t t o m

s e c t i o n

a.

b.

c .

d .

e.

f.

g .

h.

Install isolators (49 and 48)

in bottom section (2) with screws (31). Tighten

s c r e w s .

Install liners (47, 46 and 45).

Posit ion upper right clamp (44) on upper sup-

port (32) and install pin (42).

Posit ion upper clamp (43) on upper support

(32) and install pin (42).

Install springs (41), pivot arms (40 and 39),

washers (38) and screws (37) in upper support

(32).

Install pins (36).

Instal l  catch (35) with screws (34) and t ighten.

Install spacers (33) and upper support (32)

with screws (31) and tighten.
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2-21.  TRANSIT CASE (Cont inued)

L O C A T I O N / I T E M A C T I O N R E M A R K S

REASSEMBLY (Cont inued)
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2-21.  TRANSIT CASE (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

REASSEMBLY (Cont inued)

i.

j.

k.

l.

m .

n.

o.

Install snubbing bumper (30).

Install retainer pad (29) and liners (28 and 27).

Install retainer pads (26) in right and left

clamps (25 and 24).

Install r ight and left clamps (25 and 24) using

pins (23).

Install catch (22) onto left clamp (25) with

screws (21) and tighten.

Instal l  lower support (20) with screws (19) and

t i g h t e n .

Posit ion spacers (18) and Apply pr imer,  MIL.
latches (17) in place and SPEC. MIL-S-22473,

install  screws (16). Grade N, Form R,

item 5, Appendix C,

to the threads of

screws prior to in-

s ta l la t ion .  A l low to

air dry for five (5)

s e c o n d s .  A p p l y
thread sealant ,  MIL.

SPEC. MIL-S-46163,

Grade N, Type II, i tem

2, Appendix C, to the
f i rs t  few threads o f

l a t c h  a t t a c h i n g

s c r e w s .

p. Install  pressure relief valve decal (15) if

removed.
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2-21.  TRANSIT CASE (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

REASSEMBLY (Cont inued)

q . Install rel ief valve (14) using retainer nut (13)

and t ighten.
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2-21.  TRANSIT CASE (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

4. L i d

r. Place fuses (12), lamps (11) plumb bob

assembly  (10) ,  theodol i te  eyepiece f i l te r

(9), theodolite prism eyepiece (8), lens brush (7)

and rain and dust cover (6) in their proper
c o m p a r t m e n t .

s. Posit ion latches (5) in place

on l id  and ins ta l l  us ing screws
(4) and tighten.

t . Install identif ication plate (3), i f removed.

A p p l y  p r i m e r ,

MIL .  SPEC.

MIL-S-22473, Grade N,

Form R, item 5, Ap-

pendix C, to the

threads of  screws

pr ior  to  insta l la t ion.

Allow to air dry for

f ive (5) seconds. App-

ly  thread sealant ,

MIL .  SPEC.

MIL-S-46163, Grade N,

Type II, item 2, Ap-

pendix C, to the first

few threads o f  la tch

a t t a c h i n g  s c r e w s .
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2-21.  TRANSIT CASE (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S
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2 - 2 2 .  T R I P O D  A D A P T E R

Th is  task  covers :

a. D i s a s s e m b l y b .  C l e a n i n g c .  I n s p e c t i o n

d .  R e p a i r / R e p l a c e e .  R e a s s e m b l y

INITIAL SETUP

T o o l s

H a m m e r

D r i f t

P l i e r s

Key se t ,  hexagon

NSN 5120-01-017-9535

M a t e r i a l / p a r t s

Dry  c lean ing so lvent  P-D-680

Item 1, Appendix C

C l e a n  c l o t h s

P e r s o n n e l  R e q u i r e d

MOS 82E Survey ing

I n s t r u m e n t  M e c h a n i c

L O C A T I O N / l T E M A C T I O N R E M A R K S

D I S A S S E M B L Y

1. S u p p o r t  a r m

2. P ivot  hub

a. Remove four spring pins (1).

b. Remove spring pin (2) releasing

spade latch (3).

c . Remove spring pin (4) releasing

extension spring (5).

d. Remove setscrew (6).

e. Remove retaining rings (7) from pivot pin.

Use hammer and dr i f t

to  remove p ins .

Use hammer and
drift to remove pin.

Use hammer and

drift to remove pin.
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2-22.  TRIPOD ADAPTER (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

f . Remove pivot pin (8) releasing

support arm (9) from pivot hub

(10).

g . D isassemble  o ther  two suppor t

m a n n e r .

U s e  h a m m e r  a n d

dr i f t  to  remove

pivot  p in.

arms in  same

S O L V E N T

Dry cleaning solvent, P-D-680 used to clean parts is potentially dangerous
to personnel and property. Avoid repeated or prolonged skin contact. Do
not use near open frame or excessive heat. Flash point of solvent is 100°
-136°F (38° -  59°C).

Clean all metal parts using dry-cleaning solvent
P-D-680, item 1, Appendix C, and dry thoroughly.
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2-22.  TRIPOD ADAPTER (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

Inspect pins for burrs. Inspect springs for loss of

tens ion or  b roken co i ls .  Inspect  suppor t  a rms and

pivot hub for nicks, breaks, burrs or distort ion. In-

spec t  se tscrews fo r  c rossed or  s t r ipped th reads .

Replace damaged or defective parts with a ser-

v iceable l ike i tem.

3. Pivot hub (10) a.

b.

c .

4. Support arm (9) d .

e .

f .

g .

h .

i.

Position support arm (9) in

place on pivot hub (10) and secure with pivot

pin (8).

Install retaining rings (7) onto pivot pin (8).

Install  setscrew (6).

Insert spring pin (4) partial ly

into support arm (9) and place one end of ex-

tension spring (5) over spring pin.

Install spring pin (4).

Posit ion spade latch (3) in place in support

a r m .

Insert spring pin (2) partial ly into spade latch

(3) and place other end of extension spring (5)

over spring pin (2).

Install spring pin (2).

Install four spring pins (1).

j . Reassemble  o ther  two suppor t  a rms in  same

m a n n e r .
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2-22.  TRIPOD ADAPTER (Cont inued)

L O C A T I O N / I T E M A C T I O N R E M A R K S

REASSEMBLY (Cont inued)
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2 - 2 3 .  A U X I L I A R Y  C A B L E  A S S E M B L I E S

Th is  task  covers :

a .  I n s p e c t i o n b .  R e p l a c e m e n t

INITIAL SETUP

P e r s o n n e l  R e q u i r e d

MOS 82E Survey ing

I n s t r u m e n t  M e c h a n i c

L O C A T I O N / l T E M A C T I O N R E M A R K S

Inspect  cab le  assembl ies  for  deter iora t ion,  bent  or

broken p ins ,  damaged connectors  or  c racked or

severed insu la t ion .

Replace damaged or defective cables with a ser-

v iceable l ike i tem.
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2 - 2 4 .  W I N D  S H E L T E R

Th is  task  covers :

a .  l n s p e c t i o n b .  R e p a i r / R e p l a c e

INITIAL SETUP

T o o l s

C e n t e r  p u n c h

S m a l I  h a m m e r

M e t a l  f i l e

G r i n d i n g  s t o n e

G o g g l e s

M a t e r i a l / p a r t s

W e a t h e r  r e s i s t a n t  n y l o n

t h r e a d

Large needle

P e r s o n n e l  R e q u i r e d

MOS 82E Survey ing

I n s t r u m e n t  M e c h a n i c

Genera l  Safety  Ins t ruct ions

Wear  sa fe ty  gogg les  when us ing

gr inding wheel .

L O C A T I O N / l T E M A C T I O N R E M A R K S

Inspect cotton duct components (1, 2, and 3) for

ripped seams, torn or frayed edges, r ips, tears,

holes, loose or missing rivets. Inspect pins (4)

for  d is tor t ion or  f la t tened points .

1. C o t t o n  D u c t

c o m p o n e n t s

a. Patch ho les  us ing la rge needle

and weather  res is tant  ny lon thread.

b. Restitch torn or frayed edges, seams and rips
using a large needle and weather resistant
nylon thread.
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2 - 2 4 .  W I N D  S H E L T E R  ( C o n t i n u e d )

L O C A T I O N / l T E M A C T I O N R E M A R K S

c . If damage is beyond repair, replace defective

c o m p o n e n t .

2. Loose r ivets d . T ighten loose r ive ts  us ing a  center  punch and

s m a l l  h a m m e r .

3. P i n s

Wear safety goggles when using grinding wheel.

e. Round f la t tened points  on p ins

us ing a  meta l  f i le  or  gr ind ing

w h e e l .

f . St ra ighten bent  p in  shaf t  us ing a hammer

while shaft is laying on a f lat, hard surface.

g . Replace a l l  p ins damaged beyond repai r .
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2 - 2 5 .  R A I N  A N D  D U S T  C O V E R

Th is  task  covers :

a. I n s p e c t i o n b .  R e p a i r / R e p l a c e

INITIAL SETUP

M a t e r i a l / p a r t s

W e a t h e r  r e s i s t a n t  n y l o n

t h r e a d

Large needle

P e r s o n n e l  R e q u i r e d

MOS 82E Survey ing

I n s t r u m e n t  M e c h a n i c

L O C A T I O N / l T E M A C T I O N R E M A R K S

Inspect for frayed stitching, r ips, holes, tears and

d e t e r i o r a t i o n .

1. Rain  and

dust  cover  (1)

a. Patch ho les  us ing la rge needle

and weather  res is tant  ny lon

t h r e a d .

b. Restitch torn or frayed edges, seams or r ips

us ing a large needle and weather  res is tant

nylon thread.

c . If damage is beyond repair, replace rain and

dus t  cover .
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2-25.  RAIN AND DUST COVER (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S
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2-26.  CAP AND CHAIN ASSEMBLY,  AC-DC CONVERTER

Th is  task  covers :

a .  R e m o v a l b .  R e p l a c e m e n t c. I n s t a l l a t i o n

INITIAL SETUP

T o o l s

Screwdr iver ,  c ross- t ip

NSN 5120-00-965-0626

P e r s o n n e l  R e q u i r e d

MOS 82E Survey ing

I n s t r u m e n t  M e c h a n i c

L O C A T I O N / l T E M A C T I O N R E M A R K S

1. C a p  a n d

c h a i n

assembly (2)

a. Remove phil l ips head screw (1)

secur ing cap and cha in  assembly

(2) to converter (4).

b. Unscrew cap and cha in  assembly  f rom con-

nector (3) if attached.

c . Remove cap and chain assembly (2).

Rep lace defec t ive  cap and cha in  assembly  w i th  a

serv iceab le  l i ke  i tem.

2 . C a p  a n d

c h a i n

a s s e m b l y

a. Screw cap and cha in  assembly

(2) onto connector (3).

b. Secure cap and cha in  assembly  to  conver ter

(4) with screw (1) and tighten.
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2-26.  CAP AND CHAIN ASSEMBLY,  AC-DC CONVERTER (Cont inued)

L O C A T I O N / I T E M A C T I O N R E M A R K S

I N S T A L L A T I O N  ( C o n t i n u e d )
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2 - 2 7 .  W A I S T  S T R A P  H A R N E S S

Th is  task  covers :

a .  R e m o v a l b .  I n s p e c t i o n

c .  R e p a i r / R e p l a c e d .  I n s t a l l a t i o n

INITIAL SETUP

P e r s o n n e l  R e q u i r e d

MOS 82E Survey ing

I n s t r u m e n t  M e c h a n i c

L O C A T I O N / I T E M A C T I O N R E M A R K S

1. W a i s t  s t r a p a. Remove waist strap (1) from right bottom side

strap anchor (2) on back pack.

b. Remove other end of waist strap (1) from left
bottom side strap anchor (2) on backpack.

Inspect  wa is t  s t rap  harness  fo r  f rayed s t i t ch ing ,

tears ,  deter iorat ion or  o ther  v is ib le  damage.

Replace defective waist strap harness with a ser-

v iceable l ike i tem.

2. W a i s t  s t r a p a. Install waist strap (1) onto left bottom side

anchor (2) on backpack.

b. Install other end of waist strap onto right bot-

tom s ide  anchor  on  backpack.
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2-27.  WAIST STRAP HARNESS (Cont inued)

L O C A T I O N / l T E M A C T I O N R E M A R K S

I N S T A L L A T I O N  ( C o n t i n u e d )
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2 - 2 8 .  S H O U L D E R  H A R N E S S

Th is  task  covers :

a. R e m o v a l b .  I n s p e c t i o n
c . R e p a i r / R e p l a c e d .  I n s t a l l a t i o n

INITIAL SETUP

P e r s o n n e l  R e q u i r e d

MOS 82E Survey ing

I n s t r u m e n t  M e c h a n i c

L O C A T I O N / l T E M A C T I O N R E M A R K S

1. S h o u l d e r

straps (1)

a. Remove short strap end from the top center

anchor on transit case (2).

b. Remove long s t rap end f rom the bot tom s ide

anchor on transit case (2).

Inspect  shou lder  harness  fo r  f rayed s t i tch ing ,  tears ,

deter iorat ion or  o ther  v is ib le  damage.

Replace defective shoulder harness with a ser-

v iceable l ike i tem.

2. S h o u l d e r

straps (1)

a. Secure short strap end to top center anchor

on transit case (2).

b. Secure long s t rap end to  bot tom s ide anchor

on transit case (2).
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2 - 2 8 .  S H O U L D E R  H A R N E S S  ( C o n t i n u e d )

L O C A T I O N / l T E M A C T I O N R E M A R K S

I N S T A L L A T I O N  ( C o n t i n u e d )

2 - 1 4 1 / ( 2 - 1 4 2  B l a n k )
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APPENDIX A

R E F E R E N C E S

A - 1 .  S H I P M E N T  A N D  S T O R A G E

TM 740-90-1 A d m i n i s t r a t i v e  S t o r a g e  o f  E q u i p m e n t .

A-2.  DESTRUCTION TO PREVENT ENEMY USE

TM 750-244-3 Procedures for  Dest ruc t ion  o f  Equ ipment .

to Prevent Enemy Use.

A - 3 .  T E C H N I C A L  M A N U A L S

DA PAM 738-750 T h e  A r m y  M a i n t e n a n c e  M a n a g e m e n t  S y s t e m

TM 11-6140-203-15-3 Operator ,  Organ izat iona l ,  D i rec t  Suppor t  and Genera l

S u p p o r t  a n d  D e p o t  M a i n t e n a n c e  M a n u a l  I n c l u d i n g

Repair Parts and Special Tool List. Nonaircraft Nickel-

C a d m i u m  B a t t e r i e s .

TM 5-6675-250-10 O p e r a t o r ’ s  M a n u a l ,  S u r v e y  I n s t r u m e n t :  A z i m u t h ,

GYRO, L ightweight ,  Model  AG-8,  Type I  (6675-00-062-

8579).

TM 5-6675-250-20P

TM 5-6675-250-34

TM 5-6675-250-34P

O r g a n i z a t i o n a l  M a i n t e n a n c e  R e p a i r  P a r t s  a n d  S p e c i a l

T o o l s  L i s t  S u r v e y  I n s t r u m e n t :  A z i m u t h ,  G y r o ,  L i g h t -

weight (Model AG-8) NSN 6675-00-062-8579

D i r e c t  S u p p o r t  a n d  G e n e r a l  S u p p o r t  M a i n t e n a n c e

Manual  Survey ins t rument :  Az imuth ,  Gyro ,  L ightweight

(Model AG-8) NSN 6675-00-062-8579

D i r e c t  S u p p o r t  a n d  G e n e r a l  S u p p o r t  M a i n t e n a n c e

R e p a i r  P a r t s  a n d  S p e c i a l  T o o l s  L i s t  ( I n c l u d i n g  D e p o t

M a i n t e n a n c e  R e p a i r  P a r t s  a n d  S p e c i a l  T o o l s )  S u r v e y

I n s t r u m e n t :  A z i m u t h ,  G y r o ,  L i g h t w e i g h t  ( M o d e l  A G - 8 )

NSN 6675-00-062-8579

A-1/(A-2 blank)
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APPENDIX B

M A I N T E N A N C E  A L L O C A T I O N  C H A R T

Sect ion I .  INTRODUCTION

B - 1 .  G E N E R A L

a . Th is  sect ion prov ides a  genera l  exp lanat ion o f  a l l  main tenance and repa i r  funct ions author ized

at  var ious main tenance leve ls .

b . The Main tenance A l locat ion Char t  (MAC) in  Sect ion I I  des ignates  overa l l  respons ib i l i t y  fo r  the

per formance of  maintenance funct ions on the ident i f ied end i tem or  component .  The implemen-

ta t ion o f  the main tenance funct ions upon the end i tem or  component  w i l l  be cons is tent  w i th  the

a s s i g n e d  m a i n t e n a n c e  f u n c t i o n s .

c . Sect ion I l l  conta ins  supp lementa l  ins t ruc t ions or  exp lanatory  notes  for  a  par t icu lar  main tenance

f u n c t i o n .

B - 2 .  M A I N T E N A N C E  F U N C T I O N S

a.

b .

c .

d .

e .

f .

g .

Inspect .  To determine the serv iceab i l i t y  o f  an i tem by compar ing i ts  phys ica l ,  mechanica l  and/

or  e lec t r ica l  charac ter is t ics  w i th  es tab l ished s tandards  th rough examinat ion .

Test .  To ver i fy  serv iceab i l i ty  and detec t  inc ip ient  fa i lu re  by  measur ing the mechanica l  or  e lec-

t r i ca l  charac ter is t i cs  o f  an  i tem and compar ing  those charac ter is t i cs  w i th  prescr ibed s tandards .

Serv ice.  Operat ions requ i red per iod ica l ly  to  keep an i tem in  proper  operat ing cond i t ion ,  i .e . ,  to

c lean (decontaminate) ,  to  preserve,  to  dra in ,  to  pa in t ,  or  to  rep len ish fue l ,  lubr icants ,  hydrau l ic

f lu ids ,  o r  compressed a i r  supp l ies .

A d j u s t .  T o  m a i n t a i n ,  w i t h i n  p r e s c r i b e d  l i m i t s ,  b y  b r i n g i n g  i n t o  p r o p e r  o r  e x a c t  p o s i t i o n ,  o r  b y

set t ing  the  opera t ing  charac ter is t ics  to  spec i f ied  parameters .

A l i g n .  T o  a d j u s t  s p e c i f i e d  v a r i a b l e  e l e m e n t s  o f  a n  i t e m  t o  b r i n g  a b o u t  o p t i m u m  o r  d e s i r e d

p e r f o r m a n c e .

Cal ibra te .  To determine and cause cor rect ions to  be made or  to  be ad justed on ins t ruments  or

tes t  measur ing and d iagnost ic  equ ipment  used in  prec is ion measurement .  Cons is ts  o f  compar i -

sons o f  two ins t ruments ,  one o f  wh ich  is  a  cer t i f ied  s tandard  o f  known accuracy ,  to  detec t  and

ad jus t  any  d iscrepancy in  the  accuracy  o f  the  ins t rument  be ing compared.

Ins ta l l .  The act  o f  emplac ing,  seat ing,  or  f ix ing in to  pos i t ion an i tem,  par t ,  or  module  (compo-

nent or assembly) in a manner to allow the proper functioning of the equipment.
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B - 2 .  M A I N T E N A N C E  F U N C T I O N S  ( C o n t i n u e d )

h. Replace.  The act  o f  subst i tu t ing  a  serv iceab le  l i ke  type par t ,  subassembly ,  or  module  (compo-

nent  or  assembly)  fo r  an unserv iceab le  counterpar t .

i. Repair . The app l ica t ion  o f  main tenance serv ices  ( inspect ,  tes t ,  serv ice ,  ad jus t ,  a l ign ,  ca l ib ra te ,

or  rep lace)  or  o ther  main tenance act ions (weld ing,  gr ind ing,  r ive t ing,  s t ra ighten ing,  fac ing,  rema-

ch in ing,  or  resur fac ing to  res tore  serv iceab i l i t y  to  an i tem by cor rec t ing  spec i f i c  damage,  fau l t ,

malfunction, or fai lure in a part, subassembly, module (component or assembly), end item, or sys-

t e m .

j. O v e r h a u l . That maintenance effort (service/actions) necessary to restore an item to a complete-

l y  s e r v i c e a b l e / o p e r a t i o n a l  c o n d i t i o n  a s  p r e s c r i b e d  b y  m a i n t e n a n c e  s t a n d a r d s  ( i . e . ,  D M W R )  i n

appropr ia te  techn ica l  pub l ica t ions.  Overhaul  is  normal ly  the h ighest  degree o f  main tenance per-

formed by the Army. Overhaul does not normally return an item to l ike new condit ion.

k. R e b u i l d . C o n s i s t s  o f  t h o s e  s e r v i c e s / a c t i o n s  n e c e s s a r y  f o r  t h e  r e s t o r a t i o n  o f  u n s e r v i c e a b l e

equipment  to  a  l i ke  new condi t ion  in  accordance wi th  or ig ina l  manufactur ing s tandards.  Rebui ld

is  the h ighest  degree of  mater ie l  main tenance appl ied to  Army equipment .  The rebu i ld  operat ion

inc ludes the ac t  o f  re turn ing to  zero  those age measurements  (hours /mi les ,  e tc ) ,  cons idered in

c l a s s i f y i n g  A r m y  e q u i p m e n t / c o m p o n e n t s .

B-3.  COLUMN ENTRIES USED IN THE MAC

a. Column 1,  Group Number .  Column 1 l is ts  group numbers ,  the purpose of  which is  to  ident i fy

components ,  assembl ies ,  subassembl ies ,  and modules  w i th  the  next  h igher  assembly .

b. C o l u m n  2 ,  C o m p o n e n t / A s s e m b l y . C o l u m n  2  c o n t a i n s  t h e  n a m e s  o f  c o m p o n e n t s ,  a s s e m b l i e s ,

subassembl ies ,  and modules for  which maintenance is  author ized.

c . C o l u m n  3 ,  M a i n t e n a n c e  F u n c t i o n s . Column 3 l is ts  the funct ions to  be per formed on the i tem

listed in column 2. (For detailed explanation of these functions, see paragraph B-2.)
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B-3.  COLUMN ENTRIES USED IN THE MAC (Cont inued)

d . C o l u m n  4 ,  M a i n t e n a n c e  L e v e l . Co lumn 4 spec i f ies ,  by  the l i s t ing  o f  a  work / t ime f igure  in  the

a p p r o p r i a t e  s u b c o l u m n ( s ) ,  t h e  l o w e s t  l e v e l  o f  m a i n t e n a n c e  a u t h o r i z e d  t o  p e r f o r m  t h e  f u n c t i o n

l is ted in  co lumn 3.  Th is  f igure  represents  the ac t ive  t ime requ i red to  per form the main tenance

funct ion a t  the ind icated leve l  o f  main tenance.  I f  the  number  or  complex i ty  o f  the tasks wi th in

the l is ted main tenance funct ion vary  a t  d i f fe rent  main tenance leve ls ,  appropr ia te  work / t ime f ig -

ures represents  the average t ime requ i red to  res tore  an i tem (assembly ,  subassembly ,  compo-

n e n t ,  m o d u l e ,  e n d  i t e m ,  o r  s y s t e m )  t o  a  s e r v i c e a b l e  c o n d i t i o n  u n d e r  t y p i c a l  f i e l d  o p e r a t i n g

c o n d i t i o n s .  T h i s  t i m e  i n c l u d e s  p r e p a r a t i o n  t i m e ,  t r o u b l e s h o o t i n g  t i m e  a n d  q u a l i t y  a s s u r a n c e /

qual i ty  cont ro l  t ime in  add i t ion to  the t ime requ i red to  per form the spec i f ic  tasks ident i f ied for

the maintenance funct ions author ized in  the Maintenance Al locat ion Char t .  The symbol  des igna-

tions for the various maintenance levels are as fol lows:

C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Operator  or  Crew

O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O r g a n i z a t i o n a l  M a i n t e n a n c e

F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D i r e c t  S u p p o r t  M a i n t e n a n c e

H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G e n e r a l  S u p p o r t  M a i n t e n a n c e

D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D e p o t  M a i n t e n a n c e

e . C o l u m n  5 ,  T o o l s  a n d  E q u i p m e n t . Co lumn 5  spec i f ies ,  by  code,  those common too l  se ts  (not

ind iv idua l  too ls)  and spec ia l  too ls ,  tes t ,  and suppor t  equ ipment  requ i red to  per form the des ignat -

e d  f u n c t i o n .

f . Co lumn 6,  Remarks.  Th is  co lumn sha l l  conta in  a  le t te r  code in  a lphabet ica l  o rder  wh ich sha l l

be keyed to the remarks contained in Section I l l .

B-4.  COLUMN ENTRIES USED IN TOOL AND TEST EQUIPMENT REQUIREMENTS

a . Column 1,  Reference Code.  Th is  code scheme recorded in  co lumn 5,  Sect ion I l .

b . C o l u m n  2 ,  M a i n t e n a n c e  C a t e g o r y . Th is  co lumn shows the lowest  leve l  o f  main tenance author-

ized to use the tool or test equipment.

c . Column 3,  Nomencla ture .  Th is  co lumn l is ts  the name or  ident i f i ca t ion o f  the too l  or  tes t  equ ip

m e n t .

d . C o l u m n  4 ,  N a t i o n a l / N A T O  S t o c k  N u m b e r .  T h i s  c o l u m n  l i s t s  t h e  N a t i o n a l / N A T O  S t o c k  N u m b e r

of the tool or test equipment.

e . Column 5,  Too l  Number .  Th is  co lumn l is ts  the manufacturer ’s  code or  par t  number  o f  the too l

or  test  equipment .
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Sect ion I l .  MAINTENANCE ALLOCATION CHART

(1) (2) (3) (4) (5) (6)
G r o u p M a i n t e n a n c e M a i n t e n a n c e  l e v e l Too ls  and

N u m b e r C o m p o n e n t / A s s e m b l y f u n c t i o n C O F H D e q u i p m e n t R e m a r k s

01 G Y R O S C O P I C

R E F E R E N C E  U N I T

0101 T h e o d o l i t e I n s p e c t 0.1 4,5,6 ,10

S e r v i c e 0.2

A d j u s t 0 .2

A l i g n 0.2

R e p l a c e 0.3

R e p a i r 4 .0

R e b u i l d 5.0

L a m p s I n s p e c t 0.1

Replace 0.1

0 1 0 2 U p p e r  H o u s i n g

A s s e m b l y I n s p e c t 0.1

S e r v i c e 0.1

R e p l a c e 8.0

O v e r h a u l 8 .0

C o n t r o l  K n o b , R e p l a c e 0.1

C a g e - U n c a g e

Servo Motor -Tach R e p l a c e 2.0 1,8

Gear  Box Assembly I n s p e c t 0.5

T e s t 1.0

A d j u s t 0 .3

R e p l a c e 1.0

R e p a i r 1.0

C a g i n g  M e c h a n i s m I n s p e c t 1.0

A d j u s t 0 .5

R e p a i r 2 .0

Upper  Band Clamp

A s s e m b l y I n s p e c t 0.2 10

A d j u s t 0 .4

R e p l a c e 8.0
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Section II. MAINTENANCE ALLOCATION (Continued)

(1) (2) (3) (4) (5) (6)

G r o u p M a i n t e n a n c e M a i n t e n a n c e  l e v e l Too ls  and

N u m b e r C o m p o n e n t / A s s e m b l y f u n c t i o n C O F H D e q u i p m e n t R e m a r k s

01 G Y R O S C O P I C

R E F E R E N C E  U N I T

( C o n t )

0 1 0 2 U p p e r  H o u s i n g

A s s e m b l y  ( C o n t )

P r e a m p l i f i e r

A s s e m b l y T e s t 1.0

R e p l a c e 10.0

T i l t  S w i t c h

A s s e m b l y I n s p e c t 0.1 4 , 6

R e p l a c e 1.0

T i m e  T o t a l i z i n g

M e t e r I n s p e c t 0.1

R e p l a c e 1.0

Relay, K1 T e s t 0 . 3 3

R e p l a c e 1.5

C a g i n g  L i n k I n s p e c t 0 . 2

A d j u s t 0 . 4

R e p l a c e 0 . 5

C a g i n g  S o l e n o i d i n s p e c t 0 . 2 7

T e s t 0 . 2

A d j u s t 0 . 8

R e p l a c e 2 . 0

U n c a g e d  I n d i c a t o r

L i g h t I n s p e c t 0.1 4 , 6

T e s t 0 . 3

R e p l a c e 0 . 5

C a g i n g  M e c h a n i s m

C o n t r o l  S w i t c h e s I n s p e c t 0 . 2

A d j u s t 0 . 5

R e p l a c e 1.0
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Sect ion I l .  MAINTENANCE ALLOCATION CHART (Cont inued)

(1) (2) (3) (4) (5) (6)

G r o u p M a i n t e n a n c e M a i n t e n a n c e  l e v e l Too ls  and

N u m b e r C o m p o n e n t / A s s e m b l y f u n c t i o n C O F H D e q u i p m e n t R e m a r k s

01 G Y R O S C O P I C

R E F E R E N C E  U N I T

( C o n t )

0 1 0 2 U p p e r  H o u s i n g

A s s e m b l y  ( C o n t )

U p p e r  H o u s i n g

S e a l s I n s p e c t 0.2

R e p l a c e 2.0

0 1 0 3 P e n d u l u m  a n d

F o l l o w u p  A s s e m b l y I n s p e c t 0.2 4,6

R e p l a c e 4.0

P e n d u l u m  S u s p e n -

s i o n  B a n d I n s p e c t 0.2

R e p l a c e 8.0 4,6

Outer  Sh ie ld I n s p e c t 0.1 0.1

R e p l a c e 0.3

P e n d u l u m  S h i e l d I n s p e c t 0.2

R e p l a c e 0.4

Gyro  Wheel

A s s e m b l y T e s t 0.2 4,6

R e p l a c e 1.0

0 1 0 4 T r i p o d  A s s e m b l y I n s p e c t 0.1

S e r v i c e 0.3

R e p l a c e 0.2

R e p a i r 0 .3

0 2 E L E C T R O N I C

C O N T R O L  U N I T I n s p e c t 0 . 2 4,6

T e s t 0.3

S e r v i c e 0.5

R e p l a c e 0.3

R e p a i r 0 .8

O v e r h a u l 2 .0
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S e c t i o n  I l .  M A I N T E N A N C E  A L L O C A T I O N  C H A R T  ( C o n t i n u e d )

(1) (2) (3) (4) (5) (6)

G r o u p M a i n t e n a n c e M a i n t e n a n c e  l e v e l T o o l s  a n d

Number C o m p o n e n t / A s s e m b l y f u n c t i o n C O F H D e q u i p m e n t R e m a r k s

0 2 E L E C T R O N I C

C O N T R O L  U N I T

( C o n t )

0201 C a s e I n s p e c t 0 . 2

S e r v i c e 0 . 2

R e p l a c e 0 . 2

R e p a i r 0 . 5

C a b l e  A s s e m b l i e s I n s p e c t 0.1 0.1

T e s t 0 . 2

R e p l a c e 0.1

H a n d  L a m p

A s s e m b l y I n s p e c t 0.1 0.1

T e s t 0 . 2

R e p l a c e 0.1

0 2 0 2 Pr in ted Ci rcu i t

B o a r d  A s s e m b l y I n s p e c t 0 . 3 8

R e p l a c e 0 . 5

R e p a i r 1 .0

0 2 0 3 P a n e l  A s s e m b l y I n s p e c t 0 . 2 0 . 2 7,8

T e s t 0 . 5

R e p l a c e 0 . 5

R e p a i r 1 .0

M e t e r I n s p e c t 0 . 2

R e p l a c e 0 . 5

C o n t r o l  S w i t c h e s I n s p e c t 0 . 2

R e p l a c e 1.0

R o t a r y  S w i t c h e s I n s p e c t 0 . 2

R e p l a c e 0 . 5

P o t e n t i o m e t e r s I n s p e c t 0 . 2

R e p l a c e 0 . 5

F u s e R e p l a c e 0.1
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S e c t i o n  I l .  M A I N T E N A N C E  A L L O C A T I O N  C H A R T  ( C o n t i n u e d

(1) (2) (3) (4) (5) (6)
G r o u p M a i n t e n a n c e M a i n t e n a n c e  l e v e l Too ls  and

N u m b e r C o m p o n e n t / A s s e m b l y f u n c t i o n C O F H D e q u i p m e n t R e m a r k s

0 2 E L E C T R O N I C

C O N T R O L  U N I T

( C o n t )

0 2 0 3 P a n e l  A s s e m b l y

( C o n t )

L a m p s R e p l a c e 0.1

C o n t r o l  K n o b s R e p l a c e 0.1

Cap and Chain

A s s e m b l y R e p l a c e 0.1

E d g e - l i g h t e d

P a n e l I n s p e c t 0 .3 0.3

R e p l a c e 0.5

R e p a i r 1.0

0 3 T R A N S P O R T  C A S E I n s p e c t 0.2

R e p l a c e 0.1

R e p a i r 0 .5

C a b l e  A s s e m b l i e s I n s p e c t 0.1

T e s t 0.2

R e p l a c e 0.1

Pressure  Re l ie f

V a l v e I n s p e c t 0 . 3

R e p l a c e 0.3

L a t c h e s I n s p e c t 0.2

R e p l a c e 0.3

S e a l I n s p e c t 0.1

R e p l a c e 0.5

H a r n e s s ,  W a i s t

S t r a p I n s p e c t 0.1

R e p l a c e 0.1
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S e c t i o n  I l .  M A I N T E N A N C E  A L L O C A T I O N  C H A R T  ( C o n t i n u e d )

(1)

G r o u p

N u m b e r

(4)

Maintenance level

 0 3

0 4

0 5

(2)

C o m p o n e n t / A s s e m b l y

T R A N S P O R T  C A S E

( C o n t )

H a r n e s s ,  S h o u l d e r

T r i p o d  A d a p t e r

A s s e m b l y

A C - D C  C O N V E R T E R

A S S E M B L Y

F u s e

Cap and Chain

A s s e m b l y

Transformer ,  T1

D i o d e s

Capac i to r ,  C1

Resistor, R1

Filter, FL1

T R A N S I T  C A S E

(3)

M a i n t e n a n c e

f u n c t i o n

I n s p e c t

R e p l a c e

I n s p e c t

R e p l a c e

R e p a i r

I n s p e c t

T e s t

R e p l a c e

R e p a i r

R e p l a c e

R e p l a c e

T e s t

R e p l a c e

T e s t

R e p l a c e

T e s t

R e p l a c e

T e s t

R e p l a c e

T e s t

R e p l a c e

I n s p e c t

S e r v i c e

R e p l a c e

R e p a i r

C

0.1

0.2

0.1

O

0.1

0.1

0.1

0.3

0.2

0.5

0.1

0.2

0.2

0.5

F

0 . 5

1.0

0 . 3

0 . 5

0 . 3

0 . 4

0 . 2

0 . 4

0 . 2

0 . 4

0.2

0.5

H D

(5)

Tools  and

e q u i p m e n t

1,7,8

(6)

R e m a r k s
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Section Ill .  SPECIAL TOOLS AND TEST EQUIPMENT REQUIREMENTS

N a t i o n a l /

Reference M a i n t e n a n c e NATO Stock T o o l

C o d e C a t e g o r y N o m e n c l a t u r e N u m b e r N u m b e r

1 F A C  V o l t m e t e r

2 F A n t i - b a c k l a s h  S e t t i n g

T o o l

3 F DC Current  Meter 5 0 3

Dynamics  Co.

4 F Extender Cables (2)

Pr in ted Ci rcu i t  Board

5 O H o r i z o n t a l  C i r c l e

A d j u s t i n g  T o o l

6 F I n t e r c o n n e c t  B r e a k o u t

B o x

7 O M u l t i m e t e r T5-325U

8 F O s c i l l o s c o p e ,

T e k t r o n i c s 5 0 2

9 F T o r q u e  W r e n c h ,

60 in. lb.

1 0 F Upper  Band Clamp

A d j u s t i n g  T o o l
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APPENDIX C

EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST

Sect ion I .  INTRODUCTION

C - 1 .  S C O P E

This  appendix  l i s ts  expendable  suppl ies  and mater ia ls  you wi l l  need to  main ta in  the survey ing ins t ru-

ment .  These i tems are  author ized to  you by  CTA 50-970,  Expendable  I tems (Except  Medica l ,  C lass  V,

Repair Parts, and Heraldic Items).

C - 2 .  E X P L A N A T I O N  O F  C O L U M N S

a .

b .

c .

d .

e .

C o l u m n  ( 1 )  - Item number. This number is assigned to the entry in the l ist ing and is referenced

in  the narra t ive ins t ruct ions to  ident i fy  the mater ia l  (e .g . , “Use c leaning compound,  I tem 5,  App-

E ” ) .

Column (2)  -Leve l .  Th is  co lumn ident i f ies  the lowest  leve l  o f  main tenance that  requ i res  the l is t -

ed i tem.

C -

O -

F -

H -

Column (3)

O p e r a t o r / C r e w

O r g a n i z a t i o n a l  M a i n t e n a n c e

D i r e c t  S u p p o r t  M a i n t e n a n c e

G e n e r a l  S u p p o r t  M a i n t e n a n c e

- N a t i o n a l  S t o c k  N u m b e r .  T h i s is  the Nat iona l  s tock number  ass igned to  the i tem;

use it to request or requisit ion the item.

Column (4)  -Descr ip t ion.  Ind icates the Federa l  i tem name and,  i f  requ i red,  a  descr ip t ion to  iden-

t i fy  the i tem.  The las t  l ine for  each i tem ind icates the Federa l  Supply  Code for  Manufacturer

(FSCM) in parentheses followed by the part number.

Column (5)  -Uni t  o f  Measure (U/M)  ind icates the measure used in  per forming the actua l  main te-

nance function. This measure is expressed by a two character alphabetical abbreviation (e.g., ea.

in , .  p r ) .  I f  the  un i t  o f  measure d i f fe rs  f rom the un i t  o f  i ssue,  requ is i t ion  the lowest  un i t  o f  i ssue

that  w i l l  sa t is fy  your  requ i rements .
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Section Il.  EXPENDABLE/DURABLE SUPPLIES AND MATERIALS LIST

(1) (2) (3) (4) ( 5 )

I t e m N a t i o n a l  S t o c k

N u m b e r L e v e l N u m b e r D e s c r i p t i o n U / M

1 O Dry Cleaning Solvent, P-D-680

2 O Lock ing Sealant ,  MIL-S-46163

Grade N, Type II

3 O M e t h e l e t h e l k e y t o n  ( M E K )

Fed. Spec. TT-M-261

4 O M o l y d i s u l f i d e  L u b r i c a n t

MIL-G-21164

5 O Primer, MIL-S-22473 Grade N,

Form R

6 O RTV Sealant, MIL-SPEC.

MIL-A-46106 RTV103BLA

7 O Si l icone Grease,  MIL-S-8660

8 O 6810-00-664-0387 Tr ich lorethane Fed.  Spec.

0-T-620
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