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SAFETY PRECAUTIONS

WARNING

HIGH VOLTAGE
Is used in the operation of this equipment
DEATH ON CONTACT
may result if personnel fail to observe safety precautions.

Never work on electronic equipment unless there is another person nearby. He should be familiar with the
operation and hazards of the equipment. He should also be competent in giving first aid, When the technician is
helped by operators, he must warn them about dangerous areas.

Whenever possible, the power supply to the equipment must be shut off before beginning work on the equipment.
Take special care to ground every capacitor likely to hold a dangerous potential. When working inside the
equipment, after the power has been turned off, always ground every part before touching it.

Be careful not to contact high-voltage connections when installing or operating this equipment.

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

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

For artificial respiration, refer to FM 21-11.

WARNING
RADIATION HAZARD

The antireflective coating on all infrared optics contain
thorium fluoride which is slightly radioactive. The only
potential hazard involves ingestion (swallowing or inhaling)
of this coating material. Dispose of broken lens, etc., in
accordance with AR 755-15.

DON'T TAKE CHANCES!

WARNING

Space in vehicle is limited. Use lifting handles when
placing the TC in vehicle and be careful to avoid possible
injury to personnel or equipment damage.



TM 9-4935-474-14

b

Change 7

WARNING

Removing and installing the TC, MS, and D/NSC are
awkward tasks involving heavy lifts. When handling this
equipment, use proper lifting techniques - Lift with the
arms and legs, not the back - Do not twist the torso while
lifting or holding a heavy load, turn with the legs. Insure

sound footing. Two persons are required to safely accom-
plish removal and installation of D/NSC.

WARNING

Space in vehicle is limited. When removing the TC from the
vehicle, use care to avoid possible injury or equipment
damage. Use lifting handles provided.

WARNING

Set POWER switch to OFF before removing or installing
circuit cards or components to prevent possible injury to
personnel.

WARNING

Methyl alcohol is a toxic and flammable material. Use only
in a well ventilated area. Avoid prolonged or repeated
breathing of the vapor or contact with the skin. Keep away
from heat and open flames.

WARNING

Solvents are toxic and flammable materials. Use only in a
well ventilated area. Avoid prolonged or repeated breathing
of the vapors or contact with the skin. Keep away from heat
and open flame.

WARNING

Tilt stage assembly is spring loaded and will move outward
with great force when retaining socket head screws and are
loosened. Be sure tilt stage assembly is secure before last
screw is loosened to prevent damage to equipment and
possible injury to personnel.

WARNING

Solvents and alcohol are toxic and flammable materials.
Use only in a well ventilated area. Avoid prolonged or
repeated breathing of the vapor or contact with the skin,
Keep away from heat and open flame.



WARNING

High voltage is used in the operation of this equipment.
Death on contact may result if personnel fail to observe
safety precautions.

WARNING

Dropping cylinder of compressed nitrogen gas in enclosed
areas can cause suffocation. Use extreme care not to drop
cylinder.

WARNING

Leak test compound will irritate eyes. Avoid contact with
eyes. If contact is made, flush with water and call a
physician.

WARNING

Missile simulator in transit case is heavy, Use caution
when lifting missile simulator in transit case. Have helper
assist.
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Insert the latest changed pages in accordance with the
instructions on the transmittal sheet.

LIST OF EFFECTIVE PAGES

NOTE:

Dates of issue for the original and changed pages are:

Original . ..o 0. 12 August 83
change............ovies Lo, 16 March 84
Change................ 2o, 13 December 84
Change................. o 5 September 85
Change. .. ............ oo, 30 June 87
Change.................. D 28 June 88

Total number of pages in this manual is 497 consisting of the following:

Page * Change Page | Change Page | Change
No. No. No. No. No. No.
Cover............oooii il 0 2-land 2-2....... ........... 1 32 10
AthruC ......................... 11 2-3and 2-4................ 10 3-2.1 thru 3-25............... 10
Dblank ... 11 2-4.0 2 3-2.6 blank.......ccccoeuvennn... 10
A 0 242blank. ... .. 2 3-3and 3-4 .o, 11
b ........................................ 7 2D 2 35 and 3-6...cccevevvciireen. 3
........................................ 8 26 .0 3-7 and 3-8.......cceevevee .0
d blank.....................ooo 8 2-6.1 2 3-9 and 3-10......ccccevveernnnen. 7
ithruvi..........o 10 2-6.2blank . .......... . 2 311 l
viiandwiii. ... 1 2T 4 3-12 thru 3-15.....cccceeeee. 0
iXand X ..., 10 2-8 0 316 5
1o, 8 29and2-10............... 10 F7and3-18.............. 11
1-2 ! 2-11and 2-12 . ... 9 3-19and3-20............... 2
3thruls. o 10 2-12.1 9 321 0
6and1-7.............oo.s L, 9 2-12.2blank ... ... 9 322 3
1-8 1 2-13and2-14 ................ 5 323thru3-26............... 0
1-81 1 2-141thru2-144 ............ 5 3-27 3
1:82blank ... I 2-15 5 328thru3-33...... ......... 0
1-9 0 2-16 9 3-34 3
1-10thru2-12. 00 4 2-17and 2-18.............. 0 3-35 9
3thrul-19. .. 0 2-181and 2-18.2. .......... 9 3-36 0
1-20 1 2-19 1 3-37 and 3-38 ....oceeeveennnn. 3
1-21 0 2-20 i, 0 3-39thru3-42............. 0
1-22blank . ..o 0 31 9 3-43 . 3

*Zero in this column indicates an original page.

On a changed page, the portion of the text
affected by the latest change is indicated by a
vertical bar in the margin.  An illustration
change is indicated by a miniature pointing
hand. However, change symbols are not used
when a complete part, chapter, section or
troubleshooting procedure is changed. A new
illustration is indicated by a miniature pointing
hand.

Change................ B 24 April 89
Change............ 7o, 1 December 89
Change.............. 8. 9 July 91
Change.............. 9 . . 18 August 92
Change................ 10.. .. ... .15 November 93
Change ............... no...... 30 December 94
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REPORTING OF ERRORS

You can help improve this publication. If you find any mistakes, or if you
know of a way to improve the procedures, please let us know. Mail your
letter, DA Form 2028 (Recommended Changes to Publications and Blank
Forms), or DA Form 2028-2 located in back of this manual direct to:
Commander, U.S. Army Missile Command, ATTN: AMSMI-MMC-LE-FPA, |
Redstone Arsenal, AL 35898-5238. A reply will be furnished to you.

Paragraph  Page

[Cist of Mustrations | . .. .. [viidl
........................................................................................
INTRODUCTION
Section I. General

SCOPE o =1
Maintenance forms, records, and reports . ...
Reporting equipment improvement

recommendations (EIR'S). .......... ... i =1
Non-standard abbreviations and

nomenclature cross-references . . .......................
Destruction of Army materiel to prevent

enemy use. . . . . . . . . e e e e e

Section 11. Equipment description and data

Equipment characteristics, capabilities, and

features. . . . . . . ...
Location and description of major components . . .............
Equipment data. ...

Section HI. Principles of operation

OVerall .. ... [1-9 [1-13
TOW subsystemtestset...............oooviiiinnn.... [1-10
Basic sight assembly support equipment . . . . .. .. .. (111
Alignment breakoutbox ............. ... ... ... .. ... ..., 1-12 1-20

Change 10 i



TM 9-4935-474-14

CHAPTER 2

Section |.

Section |1I.

Section I11.

Section IV.

CHAPTER 3

Section |.

Section 1l.

Section I11.

Section IV.

Change 10

OPERATING INSTRUCTIONS

Description and use of controls and indicators
General ... ... .
TOW subsystemtestset....................
Basic sight assembly support equipment

Preventive maintenance checks and services (PMCS)
General . ...

Operation under usual conditions
General .. ...
Preliminary set-up procedures for TSSTS

Preliminary set-up procedures for BSASE

Operation under unusual conditions
General ......... .
TOW subsystem testset..................
Basic sight assembly support equipment

MAINTENANCE PROCEDURES
Repair parts, special tools, test measurement and

diagnostic equipment (TMDE)
General ......... .

Service upon receipt

General ... ... .
Inspection ...
Missile simulator inspection . . ............
Operational test for TSSTS...................o.t.
Operational test for BSASE ........................

Troubleshooting procedures

Introduction .. ......... ...
Troubleshooting tests for TSSTS................oooviis
Troubleshooting tests for BSASE................c.ovntt,

Maintenance procedures

General ........ ..
Cleaning ......... ... i,
Painting.......... ... ..
Lubrication............. ... ... ... ... ..
Test controller maintenance . . ................

TC electronic assembly removal

Initial BOJUSEMENES . ... o\
Operating proceduresS . . .....ovvvrvre e

TC electronic assembly installation
TC front panel assembly repair
TC power conversion assembly removal
TC power conversion assembly installation

Paragraph

Page

BIER

: NEE BHMEH B

98 Epeee

@
=

BEEEAEE

13-59
13-59

d



TM 9-4935-474-14

Paragraph  Page

CHAPTER 3 MAINTENANCE PROCEDURES - continued

TC front panel assembly removal . .. ................. 3-18 3-65
TC front panel assembly installation . . ... ........... 3-19
TC operation instructions removal . .. ....................... 3-20 [3-65]
TC operation instructions installation . .. ................. 321 [3-65]
TChandlesremoval ......... ... . i 3-22
TC handlesinstallation ... ............................ 3-23
TC indicator (POWER, MS, D/NSC) lamp

holders removal.. .. ........... ..., 3-24 [3-66]
TC indicator (POWER, MS, D/NSC) lamp

guards removal . ............ 3-24.1
TC indicator (POWER, MS, D/NSC) lamp

guardsinstallation.................... ... ... ... ..., 3-24.2
TC indicator (POWER, MS, D/NSC) lamp

holders installation . ................ccouiiieeeenno... 3-25 [3-66]
TC indicator lamps replacement . . . . .. ............ 3-26
TC circuit breaker removal . . ........................ 3-27 3-66
TC circuit breaker installation . .. ................. [3-28]
TC power filter assembly removal . . . ... ... ..... [3-29) 366,
TC power filter assembly installation . . . . . .. . .... 3-30 [3-66.1]
TCdisplay card removal . .. ....................... [3-67
TC display card installation. . . . . ... ........... 3-32 3-67
TC display card repair . ...................... 3321 [367
TC EMI window removal . . . .. ... ... ... ....... 3-33
TC EMI window installation . . . . . . . ... .. ... 3-3 3-67
TC keyboard and filter assembly removal . [3-35] [3-67
TC keyboard and filter assembly installation . . [3-67
TC keyboard removal . . . ....................... [3-68]
TC keyboard installation . . . . . ... ... ........ 3-38 [3-69
TC protective caps J2, J3, J4, J5, TEST repair . . [3:39 [3-68
TC circuit card removal ......................... [3-20 3-68
TC circuit card installation . . . . . .. ... ... .. [3-41] [3-68
TC card cage assembly removal . . . . . .. ... .. [3-22 [3-68
TC card cage assembly installation 3-43 [3-68
TC card cage assembly repair . . . . . ... ... ... [3-43.1]
TC top plate assembly repair . . . . . . .. ... ... [3-43.2|
TC cable (W1, W2, W3) repair . . . . ... ... ... [3:68.1]
TC internal harness assembly repair . . . . .... 3-46 [3:68.1]
TC special purpose cable W11 repair . [3-68.3

TC cable adapters (W13, W14) repair . . . .....
Missile simulator maintenance

(PN 13314305, PN 13163005) . . . . . oo oo
Missile simulator maintenance (PN 13143604) . ... ... ..
MS electronic assembly removal . . .................

3-68.4

“RER
IN INJIN
) )| |
(%) N =

x

e
B
(e0)
o fo
~| |O)
S|
| >

MS electronic assembly installation . . ... ........... [3-49

MS case modification removal . . .................... [349.1 [3-704
MS case modification installation . . . ... ... ...... [3-70.4
MS case removal . . . . ... ... [3-70.5]
MS case installation . .. ....................... 3494 [3:70.5
MS case receptacle guard repair . . . .. .. ......... 3-49.
MS case card cage guide repair . . . . ... ... .. .... 3-49.6 3-70.5

Q
0
Q
>
«Q
(]
[EnN
o



TM 9-4935-474-14

CHAPTER 3 MAINTENANCE PROCEDURES - continued

MS DC/DC power supply removal . .. .............. [3-70.6
MS DC/DC power supply installation . . . ... ...... [3-51]
MS circuitcardsremoval ... ....... .. .. [3-52
MS circuit cards installation . .............. ... ... ... ....
MS card cage bracket removal -« . i 3-53.11 3-70.6

MS card cage bracket installation

MS alignment plate removal - . - . . . . . ... ... ..
MS alignment plate installation . . . .. ...............

MS handlcremoval . . ......... oo
MS handle installation

ol |o| |on
| [& B |Cof W (0] [
N N

[3-71]
[3-71]

MS breather valve removal . . .. ................... 3-5
MS breather valve installation . . . ... ... ........ 3-5 3-71
MS cable (W5) F€PaIT . . ..o oot et e 3-58 [3-71]
MS protective caps repair . . . . ... ... .. .. ..... [3-71
MS transit case cushion assembly repair

(units 2145 and up) ...................... 3-60.1 m
MS transit case cover assembly repair

(units 2145 and up) . . . .- oo Im
Day/Night sight collimator maintenance

(PN 13314306, PN 13163006) . . . . . . . . . . .. 3603 [3-72
Day/Night sight collimator maintenance (PN 13143603) . . . . . [3-61]
DINSCremoval . ..... ... i
DINSCinstallation . .......... ... . i
D/NSC tilt stage/optical assembly removal . . ............ 3-64 3-72
D/NSC tilt stage/optical assembly installation . .......... [3-65
D/NSC optical assembly cover removal . ... ............ 3-66
D/NSC optical assembly cover installation . . ........... 3-6
D/NSC daysight collimator removal .. ................
D/NSC daysight collimator installation . . ............. 3-69 3-80.2
D/NSC nightsight collimator removal . . .................
D/NSC nightsight collimator installation . . ............. (371 [3-80.2
D/NSC circuit card (BIT, IR/LED) removal . . ... ... .. [3-72 [3-80.2
D/NSC circuit card (BIT, IR/LED) installation . . . . . .. [3-80.3]
D/NSC optical assembly hand grip(s) removal . . . . . . . 3-74 3-80.31
D/NSC optical assembly hand grip(s) installation . . . . [3-79 [3-80.3]
D/NSC expando grip pin handle removal . . . . . . .. 3- /0 [3-80.3
D/NSC expando grip pin handle installation . . . . . . . [(3-77 [3-80.3
D/NSC cable assembly W4 repair . . . ................ [(3-78 [3-80.3
D/NSC optical harness connector P8 repair . . .. ... .. [3-78.1]
D/NSC optical assembly connector XA2, XA3 repair . . .. 3182
D/NSC tilt stage seal removal . . .- - -« « o o o o oL 3-79
D/NSC tilt stage seal installation . . . ............... 3-80) 3-8
D/NSC tilt stage assembly removal . .. ................ 3-8 [3-81
D/NSC tilt stage assembly installation . . . ............. 3-82 [3.8]
D/NSC azimuth drive assembly removal . .. ............ 3-83 @J
D/NSC azimuth drive assembly installation . . .. ........ 3-84
D/NSC azimuth drive assembly repair . . ............. 3-84.1  [3:82
D/NSC spring plunger removal . . . .................. [3-85] [3-82
D/NSC spring plunger installation . . .. ... ... .. .. [3-86 [3-82]
D/NSC post assembly removal . .. .. ................. [3-87 3-82

iv Change 10



TM 9-4935-474-14

Paragraph  Page

MAINTENANCE PROCEDURES - continued

D/NSC post assembly installation . . . . ... .......
D/NSC preload post repair . . . ........oueereeeennnnnnn... 3-89
D/INSC elevation drive assembly removal . . . . ... ... 390
D/NSC elevation drive assembly installation . . . . . . . [3-91
D/NSC elevation drive assembly repair . . . . . .. .. 3-91.1
D/NSC bearing post/support repair . . . . . . .. .. .. 3-91.2 I
D/NSC electronics assembly cover removal . . . . ... .. 3-92
D/NSC electronics assembly cover installation . . . . . . . 3-93 [3-83
D/NSC power supply removal . .. .................... 3-94
D/NSC power supply installation . . . ... ......... 3-95 [3-84
D/NSC power supply repair . .. ... .. 3951 [3-84
D/NSC motor drive circuit card removal . . . . ... . .. 3-96
D/NSC motor drive circuit card installation . . . . . . . 3-9
D/NSC hand grip repair . .. ........veeriieieaaann. 3-98
D/NSC support standoff removal . .. ............. 3-99
D/NSC support standoff installation . . . . . . . . .. 3-99.1 3-84
D/NSC SUPPOrt POSt FEPAIT . « « v o o e e e e e 31000 [3847 I
D/NSC protective caps repair . . . .. .. ............. 3-101 [3-84.1]
D/NSC connector J5, J6, or J7 repair . . . . ... ...... 3-102.1 3-84.1
D/NSC connector J1 or J2 repair . . . .. ... ......... 3-102.2
D/NSC connector XAL repair . . ... ................ [3-1023 [3:841
D/NSC tilt stage P5/J8 harness assembly removal . . [3-102.4 [3-84.2
D/NSC tilt stage P5/J8 harness assembly installation . [3-102.5 [3-84.2
D/NSC connector PS5 repair . . .. ........ .ot . 3-102.6 [3-84.2]
D/NSC connector J8 repair . . . . ... ..o .. 31027 [3-84.2
D/NSC aluminum foot repair (units 2153 and up) . ............. [3-102.]
D/INSC pressure relief valve repair (units 2153 and up)... [3-102.9 [3-843
D/NSC decal repair (units 2153 and up) . . . .. ....... [3-10210 [3-843
D/NSC base cushion assembly repair

(UNItS 2153 aNd UP) . . .o e e e e
D/NSC cover cushion assembly repair

(UNItS 2153 aNA UP) . o v oo 13-102.12/ [3-84.3
Day/Night sight collimator repair. . . . . . . . . . .. [3-102.13 [3-84.4|
D/NSC daysight collimator valve stem removal . . . 13-102.14)
D/NSC daysight collimator valve stem installation . . 3-84.6
D/NSC daysight collimator valve core removal . . . . [3-102.16] [3-84.6]
D/NSC daysight collimator valve core installation . . . 3-8456
D/NSC nightsight collimator valve stem removal . . .
D/NSC nightsight collimator valve stem installation . .
D/NSC nightsight collimator valve core removal . . . 3-84.7
D/NSC nightsight collimator valve core installation . . 3-102.21] [3-84.7
Day/Night sight collimator service . . . . . .. .. ... 3-102.22| [3-84.7|
D/NSC purging kitremoval .. ...................... (3-84.7]
D/NSC purging kit installation . . . .. ............ 3-102.24 [3-84.7
D/NSC daysight collimator service . . . ... ... ...... [3-102.25 [3-84.10
D/NSC daysight collimator purging kit leak test . .. [3-102.261
D/NSC daysight collimator valve assembly leak test . .
D/NSC daysight collimator machine screw leak test . . . [3-102.2§ [3-84.17
D/NSC nightsight collimator service . . . . ... ... ... 3-102.29
D/NSC nightsight collimator purging kit leak test . . . [3-102.301 [3-84.1

Change 10 v



TM 9-4935-474-14

Vi

CHAPTER 3.

Change 10

Paragraph  Page

MAINTENANCE PROCEDURES - continued
D/INSC nightsight collimator valve assembly leak test . ... [3:102.31 [3-84_[]
D/NSC nightsight collimator machine screw leak test . . . . 3-102.32| [3-84.
Remote position control maintenance . ..................... 3-103 [3-85
Alignment breakout box maintenance . . .................... [3-104 3-86. 1
BSA controller maintenance (PN 13163007) .. .............. 3-104. 3-87
BSA controller maintenance (PN 13154980) .. .............. 3-105 [3-87]
BSAC electronic assembly removal . . ............oereeernnen ... [3-106]  [3-91
BSAC electronic assembly installation . .................... [3-107 39
BSAC front panel assembly removal . . ................ 3-108
BSAC front panel assembly installation . ..............
BSAC multi-voltage power supply removal . . ... ... ... 391
BSAC multi-voltage power supply installation . . . ... ... 3-111
BSAC 17.5 volt power supply removal . . .. ........... [3-112]  [3-91
BSAC 17.5 volt power supply installation . . .. ........ [-113  [3:91
BSAC cool down circuit card Al removal . . ... ......
BSAC cool down circuit card Al installation . . . . ..... [3-116 13-92|
Repairableitems... . . . . . . . . . . ... ... ... ..., 3-117 [3-92]
BSA holding fixture maintenance . . . . ... ........ 3-118
BSAHF base assembly removal . . . ... .............. 3-119 3-92
BSAHF base assembly installation . . . . ... ... ... [3-120] [3-96]
BSAHF rest button and leveling nut removal . . . . . (3121 [3-96]
BSAHF rest button and leveling nut installation . . . . [3-122 [3-99]
BSAHF straight handle repair . . . .. ............... [3-123] [3-96
BSAHF round handle repair . . .. ................... 3-124 [3-99
BSAHF ballway gib removal . . . ... ................. [3-125] [3-96]
BSAHF ballway gib installation . . . . . ... ........ [3-126]  [3-97
BSAHF T-bolt removal . . . . ... ................ 3-127
BSAHF T-bolt installation . .. ......................... 3-128 3-97
BSAHF azimuth yoke removal . . ..................... 3-129
BSAHF azimuth yoke installation . . .. .. ......... 3-130
BSAHF bearing plate removal . . .. .................
BSAHF bearing plate installation . . . .. ......... 3-132
BSAHF yoke drive plate removal . . .. ............ 3-133
BSAHF yoke drive plate installation . . . . . . . . .. 3-134 3-98
BSAHF side mounted microscope stage assembly

removal (PN 13143730) . .. ..ot 3-135
BSAHF side mounted microscope stage assembly

installation (PN 13143730) . . ... oottt et 3-136
BSAHF base mounted microscope stage assembly

removal (PN 13162691) . .......... ...t 3-136.1 3-98.1
BSAHF base mounted microscope stage assembly

installation (PN 13162691) . ... ... ........c.c.oovvn.... 3136.2 [3-98.1
BSAHF microscope eyepiece assembly removal . . ... ... 3-137] [3-98.1]
BSAHF microscope eyepiece assembly installation . . . . . . 3-138
BSAHF reference mirrorremoval .. .................... 3-139
BSAHF reference mirror installation . . . .. ... ....... 3-140 3-98.1
BSAHF autocollimation eyepiece assembly removal . . [3-141 3-98.1
BSAHF autocollimation eyepiece assembly installation . . [3-142
BSAHF autocollimation eyepiece assembly repair . . . . . 3-14 3-98.2



TM 9-4935-474-14

Paragraph  Page

CHAPTER 3 MAINTENANCE PROCEDURES - continued

BSAHF chamfered foot repair (units 2052 and up) . . . . . -1432 [3-98.2
BSAHF pressure relief valve repair (units 2052 and up) . . [3:143.3 [3-98.2
BSAHF decal repair (units 2052 and up) - - - - - - . . . . -143.4] [3-98.2
BSA rail assembly maintenance - - - . . . . . .. -144 3-98.2
Section V. Alinement procedures

BBMBIAL oo 3-145

TSSTS AliNEMENt ...\ o et 3-146 3-99

TCalineMent . .. ... oottt 3-141

MS alinement (PN 13314305, PN 13163005) - - - - - - - - - - 3-147.1
MS alinement (PN 13143604) ... ...t [3-148]  [3-102
D/NSC alignment (PN 13314306, PN 13163006) . . . .. .. .. 3-148.1] 13-103
D/NSC alignment (PN 13143603) - .. ... ..cvovinnn 3-149 3-103
BSA controller alignment . .............. ... ... .. ..., 3-150 3-104

Section VI. 180 day test procedures
GENEral . .ot [3-151]  [3-105]
TSSTS 180 day test . . ...\ttt 3-152 3-105
Section VII. Preparation for movement

General . . . oo [3-153]  [3-109
TOW subsystem test Set. . . . . oo vvv v e 13-154]  [3-105
BSA support equipment. . . . . . . ... [3-155]  [3-107]

>

- EEEDEeE E
o [N | 2 1 N =
D
=<

| APPENDIX A. REFERENCES.
[B] COMPONENTS OF END ITEM AND BASIC ISSUE ITEMS
LISTS . . L

MAINTENANCE ALLOCATION CHART .. ........... .
[DJ REPAIR PARTS AND SPECIAL TOOLS LIST - - - . . .
[E.] ADDITIONAL AUTHORIZATION LIST. . . Lo
[F] EXPENDABLE SUPPLIES AND MATERIALS LIST. ... ..
[GJTEST LOGIC DIAGRAMS . « « « v oo oo
[H. BCHEMATIC DIAGRAMS .

-1

DA FORM 20282 . .« . v v o e e e e e e Rear of Volume

Change 11 vii



TM 9-4935-474-14

LIST OF ILLUSTRATIONS

Figure Page

TOW Subsystem Support Equipment . . . ... ... .. e [1:3]
TOSE CONEIOIET . ..ottt [1-5
Day/Night Sight Collimator . . . . ....... ... . e [1-6
Missile SIMUIALOT . . .. ... [1-7]
BSA Holding Fixture (Serial Numbers 2001 to 2005). . . ... ... ... ... [1-8
BSA Holding Fixture (Serial Numbers 2006 and Up) . . . . . . oo oo .. 150  [18d
RAILASSEMBIY . . . . e [1-6 [1-9
BSA CONMIOIEr . . e |1-7 | 1-10}
AlIGNMENt BreakOUL BOX.. . .o oottt e e e [1-g] [1-12)
TOW Subsystem Test Set BIock Diagram . . .. .. .. .vvree e [1-14]
Test Controller BIOCK DIAQram . . ... ..ot e e e e e 1-15
Power Conversion Assembly Block Diagram . ... ..., 1-11 [1-17]
Missile Simulator BIock DIagram . . ... ........o.uee et 1-12 [1-1§
DINSC BIOCK DIAGIAM . . . . . . oo e e oot e 1-13 [1-20
BSA Controller Block Diagram . ... ...ttt i (114 [1-2]]
Test Controller Front Panel . . ... ..ot %
ABOB Front Panel . . .. ...t [2-4]
BSAHF (Serial Numbers 2001 to 2005) Controls and Indicators . . . . [2-4 2-6.1
BSAHF (Serial Numbers 2006 and Up) Controls and Indicators . . . . [2:4.] [2-6.1]
BSA Controller Front Panel . .. ...ttt 2-5 [2-7]
TSSTS Connections for Normal Operation . . . .. ... ... ... ......... 2-12.1
Autocollimator RetiCles. . . .. ... o [2-7 2-14
Fixture Reticles Out of Alinement. . . ................. e, 2-14
FIXEUTE LOVEIING . . . oottt et e e e e [2-14]
Fixture Reticle Alinement...... . . . . . .. . .. . i 2-14.2]
FIXEUFE RELICIES . . . oottt e e e [2-14.3]
Fixture Leveling . ... oo e [2-9.2 [2-14.4]
Fixture Reticle Alinement . . . .. .. ... ... . . . [2:93 [2-15]
Test Set Self Test Flow Chart .............. O 211 [2-17]
Test Set Typical Operation Flow Chart . [2-11] [2-18]
Alinement Test Set. . . . . . . . . . .
Missile Simulator Inspection Points (2 sheets) 3-0.11 3-2.1]
TSSTS Functional Test Procedure (2 sheets) [3-1] [3-4]
TC Fault Indication 00-Al1 (3 sheets) . . . . . . . . . ... .. ... .... [3-2 [3-6]
TC Fault Indication 00-A2. 3-3 3-9
TC Fault Indication 00-A3 . 3-4 [3-10)
TC Fault Indication 00-B1 (2 sheets) . . . . . . .. ... ... .. ..... 3 [3-11]
TC Fault Indication 00.B2. . . .. ...ttt [3-6] 3-13]
TC Fault Indication 00-C1 . . . .. .. ... e 3-7 3-14
TC Fault Indication 00-C2 . . .. . ..ot i i 3-8 [3-15)
Test 90 TC Fault 1S0lation . . . . ... ..o e 3-9 3-16]
Test 91 Cable Fault Isolation . . . ... ... ... 3-10 [3-35
BTest 97 D/NSC Fault Isolation (8 sheets) . . . . . . . . . . . . [3 3-44
DSC Target PAttern . . .. ..ot ottt e 312 [3-49]
Test 98 MS Fault Isolation (3 sheets) . . . . . . . . . oo 3-13 [3-50
BSAC Fault Indication (7 Sheets) . . . . ..o 314 [3-53
TC Maintenance (7 Sheets) . . . ... ..ot 3-15 3-60
MS Maintenance (5 SNEetS).. . . ... oot t 3-16 13-69
D/NSC Maintenance (11 sheets) . . ...........o .. 3-73

viii Change 11



TM 9-4935-474-14

LIST OF ILLUSTRATIONS - continued

Figure Page
D/NSC Daysight Collimator Repair . ... ... e [3-17.1]  [3-84.4]
D/NSC Nightsight Collimator Repair . . . ... e 3-17.2 3-84.5
DINSC SEIVICE (2 SHEETS) . . . o v vttt ettt e e e 3-17.3 [3-84.8]
RPC Maintenance (2 SNEELS) . . . . ..ottt ittt e et e e e e 3-18 3-8 I
ABOB MaiNteNanCe ... ...t 3-19 3-86.1
BSAC Maintenance (4 Sheets) . . . ... oo vttt . [3220
BSAHF Maintenance (5 Sheets) . . ... ..o 3-93
BSA Rail Assembly Maintenance. . ........... .. i 3-22 3-100
Preparation for MOVEMENT . . ... ...ttt ettt e e 3-106
Test 90 and Test 91 Logic Diagram (18 sheets) . . . . ... ... ... ... ... ... G-29
Test Controller Assembly Schematic Diagram (S5 sheets). . . ........ .. ... ... .. ... .. ...
Front Panel Assembly Schematic Diagram .. ... H-2 H-15
Power Conversion Assembly Schematic Diagram . ............... . ... .. ... ..... H-3
Terminal Board TB101 Schematic Diagram . . ... .. ........ oo H-4
Keyboard and Filter Assembly Schematic Diagram .. ........... ... ... ........ H-5 H-21
Display Card Assembly Schematic Diagram (2 sheets). .. ........... ... i iiiiainn...
Signal Shorting Card Al Schematic Diagram ... ........ .. e H-7 H-27
Signal Selection and Switching A Cards A2,

A4-A7 Schematic Diagram . . . . ... ... .
Signal Selection and Switching C Card A3 Schematic Diagram . ... ...............
Signal Selection and Switching B Card A8 Schematic Diagram . . ................ H-10
DVM Card A9 Schematic Diagram . . . . . . . . . . . . . . . BT
Analog Stimuli Card A10 Schematic Diagram ............ ... iiiiinaennen... H-37
Analog Processor Card Al 1 Schematic Diagram (2 sheets). . . .. ... ...........
D/NSC and MS Interface Card Al12 Schematic Diagram (2 sheets) . . . . . . . . .. H-14 H-43
Programmer Interface Card A13 Schematic Diagram (2 sheets) . . . . . ... ... ... H-15
Interface Buffer Card A14 Schematic Diagram . . . .. ........................ H-16
Processor Card A15 Schematic Diagram . . . . ... ... .. ... H-17
Program Memory 1 Card A16 Schematic Diagram . . . . . . . . ... ... ...... H-18
Program Memory 2 Card Al7 Schematic Diagram . . . . . . . . ... ... ..... H-19
Power Cable W1 Schematic Diagram (2 sheets).............. ... ... .. .. ...... H-20 H-59 I
Turret Cable W2 Schematic Diagram (2 sheets) . . . . . .. ... ... . ... ....... H-2
CGE/ISU Cable W3 Schematic Diagram. .. .......... ..., H-22 H-6
Special Purpose Cable WII Schematic Diagram . . . . . . .. ... ... ... ..... H-22
TC Cable Adapters W13, W14 . . .. e e H-22.2 H-64.3
D/NSC Assembly Schematic Diagram (2 sheets) . . . . . . . . . . . .. .. .... H-23 H-65
Power Supply Schematic Diagram .. ........ ... ..t
Motor Drive Card Al Schematic Diagram . ........... ... ..t
IR LED Control Card A2 Schematic Diagram .. .. ............. ... ........ [H-73
BIT Monitor Card A3 Schematic Diagram .. .. .......uuuuriee it
Remote Position Control Schematic Diagram . . . . . .. ... ... .. .. ... ........ H-28 H-77
D/NSC Cable W4 Schematic Diagram (2 sheets) . . . . ... ... ... ... ... .....
D/NSC Cable W12 Schematic Diagram. . ... ... .. ... ... .. [H-29.1] [H-80.3
Missile Simulator Assembly Schematic Diagram . . . . . . . ... ... ... ...... H-81
DC/DC Power Supply Schematic Diagram (2 sheets) . . . . . . . . . . .. ... .. [H=31] [H-83
Timing and Demodulation Card Al Schematic Diagram . . . . . .. .. ... ... [H-85
BIT and Squib Card A2 Schematic Diagram (4 sheets) . . . . . ... ... ... .... [H33 [H-87
Case Modification Schematic Diagram. . . . . ... ... .. e [H-33.1] [H-90.5
MS Cable W5 Schematic Diagram (2 sheets). . . . . . . . . . ... ... ... ..... H-91
ABOB Front Panel Assembly Schematic Diagram . . . .. ... .. ... .......

Change 10 iX



TM 9-4935-474-14

LIST OF ILLUSTRATIONS - continued

Figure Page
Self Test Cable W7 Schematic Diagram . ... ........... o H-36
TC Auxiliary Power Cable W8 Schematic Diagram . . . ... .................... H-37 H-97
BSAC Front Panel Assembly Schematic Diagram ... .................cciuienon .. H-38
BSA Cable W9 Schematic Diagram . . ... ...ttt e e [H-39] [H-101]
Power Cable W10 Schematic Diagram . ... ...ttt H-40 H-103

LIST OF TABLES

Number Page
Printed Circuit Card ASSemblies . . ... ... o [1-13]
TC Controls and INiCators . ... ... . i e
RPC CONEIOIS & ettt ettt et e e e e e
ABOB Controls and Indicators . . .. ... ...
BSAHF (Serial Numbers 2001 to 2005) Controls and Indicators . . .. ... ..... ...
BSAHF (Serial Numbers 2006 and Up) Controls and Indicators . . . ... ... ... ... 2-4.1
BSAC Controls and Indicators . . . .. ... .. i 2-5
Preventive Maintenance Checks and Services (PMCS) . . .. ..... ... .. ... ... .....
TSSTS CONfIUIALIONS . . . ..ottt e et e et et e e e e e e e 2-6.
TrOUBIESNOOtING TESES « ...\ttt ettt et e e e 3-3
Test 90 TC Fault ISolation . . ... ...ttt ettt
Test 91 Cable Fault Isolation . . .. ... ... ... 3-36
Test 97 D/NSC Fault Isolation . . . . .. ... ... .. . e 3-3.1
Test 97 Step DesCription ....... ..o [3-4
Test 98 MS Fault lIsolation . . . . . . . . . . . . . .. ..o Lo
DC SHMUIT GaAIN. ..ottt e
AC Stimuli Frequency Response Settings . . . . . . . . . . . . . ...
Test 90 and Test 91 Execution Procedure . . . . . .. . . . . .. ... ... ...... G-2

X Change 10



CHAPTER 1
INTRODUCTION

TM 9-4935-474-14

Section L GENERAL

1-1.  Scope. This manual describes the Guided
Missile System Test Set for the Bradley Fighting
Vehicle and provides maintenance instructions for
this equipment at the operator, unit, direct support,
and general support maintenance levels.

1-2. Maintenance Forms, Records, and Reports.
Department of the Army forms and procedures used
for equipment maintenance will be those prescribed
by DA PAM 738-750, the Army Maintenance
Management System (TAMMS). The DA PAM is
published in the maintenance management UP-
DATE. Units may subscribe to maintenance
management UPDATE by submitting a completed
form DA form 12-13.

1-3. Reporting Equipment Improvement Recom-
mendations (EIR’s). EIR’s will be prepared using
SF 368, Quality Deficiency Report. Instructions for
preparing EIR’s are provided in DA PAM 738-750,
the Army Maintenance Management System. EIR'’s
should be mailed directly to: Commander, U.S.
Army Missile Command, ATTN: AMSMI-QA-CF,
Redstone Arsenal AL, 35898-5290. A reply will be
furnished directly to you.

1-4. Non-Standard Abbreviations and Nomencla-
ture Cross-References. The following non-standard
abbreviations are used in this manual:

ABOB Alignment Breakout Box

BFV Bradley Fighting Vehicle

BIT Built In Test

BSA Basic Sight Assembly

BSAC BSA Controller

BSAHF BSA Holding Fixture

BSASE Basic Sight Assembly Support

Equipment

CGE

CSS
D/NSC
or DNSC
DS

EIR

EMI
ENT
EPROM

F
HLT
Hz
Isu
MAC
MRT
MS
NF
NS
NSMF
PCU
PF
PIA
RAM
RPC
RPT
SE
STP
TC
TMDE

TOW
TSS
TSSSE
TSSTS
WC

WF

Command Guidance Electronics
Contact Support Set
Day/Night Sight Collimator

Day Sight

Equipment Improvement
Recommendation
Electromagnetic Interference
Enter

Erasable Program Read

Only Memory

Fire

Halt

Hertz

Integrated Sight Unit
Maintenance Allocation Chart
Minimum Resolvable Temperature
Missile Simulator

Narrow Field

Night Sight

Night Sight Maintenance Facility
Power Control Unit

Prefire

Peripheral Interface Adapter
Random Access Memory
Remote Position Control
Repeat

Support Equipment

Step

Test Controller

Test Measurement and
Diagnostic Equipment

Tube Launched, Optically
Tracked, Wire Guided

TOW Subsystem

TOW Subsystem Support Equipment
TOW Subsystem Test Set
Wire Cut

Wide Field

TM Nomenclature

Official Nomenclature

Contact Support Set

Night Sight Maintenance Facility
TOW Subsystem Test Set

BSA Controller

Autocollimator

Remote Position Control

Contact Support Set Shelter S-250

Night Sight Maintenance Facility Shelter S-280
Test Set, Guided Missile System AN/TSM-154
BSA Control Unit
Autocollimation Eyepiece Assembly
Remote Control
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1-5. Destruction of Army Materiel to Prevent
Enemy Use. Destruction of equipment will be done
only by order of unit commander. Destruction of
equipment by mechanical means, explosives, gun

fire, or burning will make it useless to the enemy.
To keep the enemy from getting useful information,
the equipment should be completely destroyed if
possible.

Section Il. EQUIPMENT DESCRIPTION AND DATA

1-6. Equipment Characteristics, Capabilities, and
Features. The support equipment (SE) described
in this manual provides the means for automatic
testing, alinement, and fault isolation of the TOW
subsystem (TSS) in the M2 or M3 Bradley Fighting
Vehicle (BFV). The SE, shown in[figure 1-1] in-
cludes the TOW subsystem test set (TSSTS) and the
basic sight assembly support equipment (BSASE),
as well as an alignment breakout box (ABOB) used for
testing and troubleshooting of the TSSTS.

a. TOW Subsystem Test Set. The TOW subsys-
tem test set (TSSTS) provides on-vehicle testing
and fault isolation of the TSS. It consists of the test
controller (TC), the day/night sight collimator (D/
NSC), the missile simulator (MS), and a set of
interconnection cables. The TSSTS is completely
portable, with the TC, D/NSC, MS and cables
protected in three transit cases when not in use.
The TSSTS units are modular in construction for
ease of fault isolation and repair when necessary.
During use, the TSSTS is connected to the turret
and TSS units in the M2 or M3 vehicle. Using +18
to + 30 volt vehicle power, the TSSTS generates
and supplies electrical and optical stimuli to the
turret and TSS subassemblies and performs testing
of TSS output signals. The TSSTS also incorpo-
rates built in test (BIT) circuitry and programming
capable of performing self tests and fault isolation.
The TSSTS is operated by entering instructions
through a keyboard located on the TC front panel.
These instructions are then implemented by firm-
ware programs stored in the memory of the TC to
perform specific tests. Test results and supplemen-
tary operator instructions are displayed to the
operator on a front panel display on the TC. The
TSSTS provides testing and fault isolation of the
following TSS assemblies and subassemblies:

(1) Integrated sight unit (ISU).

(a) Periscope Head Assembly
(b) Superelevation Circuit Card
(c) Error Detector Assembly
(d) TOW Visual Module

1-2 Change 1

(e) Basic Sight Assembly (BSA)
(f) Reticle Projector/ISU Housing
(g) Afocal Telescope Assembly

(2) Command guidance electronics (CGE).

(a) Output Card Al

(b) Yaw Card A2

(c) Pitch Card A3

(d) G-Bias and CVAC Card A4
(e) Programmer Card AS

(f) BIT Card A6

(9) Squib Card A7

(3) Power control unit (PCU).

(a) Switching Regulator Assembly Al
(b) Converter Assembly A2

(c) Linear Regulator I Assembly A3

(d) Linear Regulator Il Assembly A4
(e) AC Generator Assembly A5

() EMI Filter Assembly A6

(4) TOW missile launcher

(a) Remote Armament control
(b) Current Limiter

b. Basic Sight Assembly Support Equip-
ment. The basic sight assembly support equipment
(BSASE) is used at the night sight maintenance
facility (NSMF) for field level maintenance of the
basic sight assembly (BSA) of the integrated sight
unit (ISU). The BSASE consists of the BSA holding
fixture (BSAHF) with transit case and rail assem-
bly, and the BSA controller (BSAC) with transit
case and cables. When used in conjunction with the
AN/TAM-3 collimator, the BSASE supplies the nec-
essary power and control functions to operate the
BSA unit during test and repair operations.

Alignment Breakout Box. The alignment
breakout box (ABOB) facilitates testing and fault
isolation of the TSSTS units and associated cables.
Two cables are supplied with the ABOB for use with
the TC: a self test cable and an auxiliary power
cable. When not in use, the ABOB and its cables are
stored in a rugged transit case.
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TOW SUBSYSTEM TEST SET BSA SUPPORT EQUIPMENT
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Figure 1-1. TOW Subsystem Support Equipment.
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1-7. Location and Description of Major Compo-
nents. a. Test Controller (TC). The TC (figure 1-
2) is used with the D/NSC and MS to provide
automatic verification testing and fault isolation of
the TSS. It is a computer-based unit that provides
stimuli required for testing the TSS, processes and
measures TSS signals, and controls the D/NSC and
MS. The TC continuously monitors the status of the
D/NSC and MS, and has self test capabilities. The
TC front panel has a keyboard for entering data and
operating commands. An alphanumeric display
reads out all keyboard entries, test status messages,
and special operator instructions. Indicators on the
front panel indicate TC, D/NSC, and MS power
supply status. The front panel also has operating
instructions for the test set printed on flip cards.
These cards are tab indexed for ready reference and
are made of a material to withstand the field
environment. Testing is done by picking a test
program from the TC memory. Each test program
consists of a logical sequence of steps which test
a major equipment function or subassembly. Each
test program can be executed without prior setup
and contains at least one measurement that is
compared against limits to determine a pass or fail
condition. The TC is protected by a rugged transit
case capable of withstanding harsh physical sur-
roundings, such as rough handling, water, dust,
pressure, and temperature extremes. The top cover
of the TC transit case provides storage for the TC
interconnection cables.

b. Day/Night Sight Collimator (D INS C). The D/
NSC provides all optical stimuli and
targets required for TSS testing. The D/NSC is
mounted on the front of the ISU during testing, and
is powered and controlled by the TC. Target sources
in the D/NSC are mounted in a movable tilt stage
assembly that allows target positioning in azimuth
and elevation. Control of target positioning is
normally done by the operator using the remote
position control (RPC); however, for some tests
target positioning is controlled automatically by the
TC. The D/NSC produces visual and thermal target
patterns for testing the day and night vision
capabilities of the ISU, and modulated IR targets
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for testing the TOW missile tracking functions of
the TSS. When not in use, the D/NSC is protected
by a rugged transit case that also stores the D/NSC
interconnection cable(s) and RPC.

c. Missile Simulator (MS). The MS [(figure 1-4)
is installed in the TOW launcher to simulate TOW
missile functions during TSS testing. The MS fits in
either launcher tube and mates mechanically with
the launcher’s locking mechanism and electrically
with the umbilical connector. The missile functions
simulated by the MS are wire signal demodulation,
squib and self balance loads, and missile present.
The squib simulators test the TSS prefire, fire, and
wirecut signals. The MS is controlled by the TC and
has BIT which monitors its electronic subassemblies
and reports its power and BIT status to the TC. The
MS and its cable are stored in a transit case that
consists of a polyethylene container that is heavily
cushioned inside to protect the equipment.

d. Basic Sight Assembly Support Equipmen|
(BSASE). The BSASE includes the BSA holding
fixture (BSAHF), the rail assembly, and the BSA
controller (B SAC). The BSAHF and 1-
5.1) holds the BSA unit being tested, provides the
necessary optics for BSA testing, and provides an
optical path to the AN/TAM-3 collimator. The
BSAHF is supplied with a reference mirror and an
autocollimator that are used for checking alignment
of the BSAHF prior to use. In addition, an FVS
eyepiece is supplied that can be installed in place of
the microscope assembly for viewing the entire raster
of the BSA unit under test. The BSAHF and
accessories are stored in a transit case when not in
use. The rail assembly|[(figure 1 -6) provides a
reference mounting plane for the BSAHF and AN/
TAM-3 collimator, which are secured with clamping
hardware. The rail assembly may be permanently
mounted to a work bench in the NSMF. The BSAC
provides the power supplies, controls,
and test access required to test the BSA. It is
contained in an integral transit case, with associated
interconnection cables stored in the lid of the case.
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Figure 1-5. BSA Holding Fixture (Serial Numbers 2001 to 200.5).
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Figure 1-6. Rail Assembly.
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e. Alignment Breakout Box (ABOB). The ABOB
facilitates maintenance of the TSSTS
components by providing test points that allow the
operator to measure voltage and signal levels on a
non-interference basis. It is also used with the test
controller to check and fault isolate cables of the
TSSTS. The self test cable provided with the ABOB
connects between the inputs and outputs of the TC to
allow an extended diagnostic self test to be performed.
The auxiliary power cable provided with the ABOB
is used to supply power to the TC when the TSSTS
is being tested or repaired in the maintenance
shop.

1-8. Equipment Data. The following is a summary of
the physical measurements and performance char-
acteristics of the SE.

a. TOW Subsystem Test Set (TSSTS).

(1) TC (with transit case and cables).

Length 21.8 inches (55.4 cm)
Width 15 inches (38 cm)
Height 14 inches (35.6 cm)
Weight 80 pounds (36.3 kg)

Power Required 18 to 30 volts
Heat Dissipation 48 watts;
60 watts max with blower;

100 watts max with MS and D/NSC
Operating Temp. -25.9° F to +131°F
(-31.6°C to +55°C)
-65°F to +160°F
(-53.9°C to +71.1°C)

(2) D/NSC (with transit case and cables).

Storage Temp.

Length 39.7 inches (100.8 cm)
Width 25.4 inches (64.5 cm)
Height 19.2 inches (48.8 cm)
Weight 190 pounds (86.2 kg)

+24 volts (from TC)
-25.9°F to +131°F
(-31.6°C to +55°C)
-65°F to +160°F
(-53.9°C to +71.1°C)

Power Required
Operating Temp.

Storage Temp.

TM 9-4935-474-14

(3) MS (with transit case and cable).

Length 57.5 inches max. (146 cm)
Diameter 13.8 inches (35 cm)
Weight 46 pounds (20.9 kg)

+24 volts (from TC)
-25.9 °F to +131°F
(-31.6°C to +55°C)
-65°F to +160°F
(-53.9°C to +71.1°C)

Power Required
Operating Temp.

Storage Temp.

b. Basic Sight Assembly Support Equipment
(BSASE).

(1) BSAHF (with transit case).

Length 39.7 inches (100.8 cm)
Width 25.4 inches (64.5 cm)
Height 19.2 inches (48.8 cm)
Weight 208 pounds (94.3 kg)
(2) Rail assembly.
Length 70 inches (178 cm)
Width 13.4 inches (34 cm)
Height 6.7 inches (17 cm)
Weight 60 pounds (27.2 kg)

(3) BSAC (with transit case and cables).

Length 16.3 inches (41.4 cm)
Width 12.8 inches (32.5 cm)
Height 10 inches (25.4 cm)
Weight 45 pounds (20.4 kg)

115 volts, 60 hertz,
single phase

60°F to 80°F
(15.5°C to 26.7°C)
-65°F to +160°F
(-53.9°C to +71.1°C)

Power Required
Operating Temp.

Storage Temp.

c. ABOB (with transit case and cables).

Length 9 1/4 inches (23,5 cm)
Width 13 1/4 inches (33.7 ¢cm)
Height 8 1/2 inches (21.6 cm)
Weight 15 pounds (6.8 kg)
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Section Il1l. PRINCIPLES OF OPERATION

1-9. Overall. A general description of the TOW
Subsystem SE, which consists of the TSSTS, the
BSASE, and the ABOB, is provided in section I1. A
functional description of this equipment follows.

Schematic diagrams for the SE components are
provided in of this manual.

1-10, TOW Subsystem Test Set. The TSSTS,
which includes the test controller (TC), missile
simulator (MS), and day/night sight collimator (D/
NSC), supplies electrical and optical stimuli to the
turret and TSS units and performs testing of TSS
output signals. The TSSTS subassemblies interface
with the turret, the TSS units, and each other
through five cables and the launcher umbilical as
shown in[figure 1-9] The operation of the TSSTS
subassemblies is described in the following
paragraphs.

a. Test Controller The TC is a microprocessor
based unit that generates and applies test stimuli
to the TSS, processes and measures TSS signals,

and controls and monitors the MS and D/NSC. The
TC has self test capabilities for user confidence and
fault isolation of the TSSTS and associated cables.
The unit is powered by +24 volts from the turret,
and provides power to the MS and D/NSC, A block
diagram of the TC is shown in[figure 1-10] The
major components of the TC are the power conver-
sion assembly, the keyboard and display assemb-
lies on the front panel, and the 17 plug-in printed
circuit card assemblies identified ir table 1-1] The
power conversion assembly has two power supplies
that convert +24 volt turret power to the voltages
required for internal circuitry operation. The 16
key keyboard assembly and 24-character al-
phanumeric display assembly provide operator
interface with microprocessor circuitry contained
on cards Al4 through Al7, As directed by the
operator selected test program, this microproces-
sor circuitry controls the operation of the other
circuit cards which perform stimuli, switching,
and measurement functions.

Table 1-1. Printed Circuit Card Assemblies

Mating
Reference Nomenclature card
designator connector
Al Signal Shorting Card XAl
A2 Signal Selection and Switching Card A XA2
A3 Signal Selection and Switching Card C XA3
Ad Signal Selection and Switching Card A XA4
AS Signal Selection and Switching Card A XA5
A6 Signal Selection and Switching Card A XA6
A7 Signal Selection and Switching Card A XA7
A8 Signal Selection and Switchin Card B XA8
A9 Digital Voltmeter (DVM) Card XA9
Al10 Analog Stimuli Card XA10
All Analog Processor Card XAll
Al2 MS and D/NSC Interface Card XA12
Al3 Program Interface Card XA13
Al4 Interface Buffer Card XAl4
Al5 Processor Card XA15
Al6 Program Memory 1 Card XA16
Al7 Program Memory 2 Card XAL7
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Figure 1-9. TOW Subsystem Test Set Block Diagram.
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(1) Power conversion assembly. The power
conversion assembly (figure 1-11]) receives +24
volts from the turret through the POWER switch.
When the POWER switch is ON, this +24 volts
drives two power supply modules and a cooling
blower. Power supply module PS 101 produces +15
volts and PS 102 produces + 5 volts to power the
TC internal circuitry. Isolated £15 and + 5 volts
outputs are provided to the DVM card (A9) by two
power converters, PS1 and PS2. The power conver-
sion assembly also includes a relay driver circuit
that supplies + 15 volt coil voltage for the switch-
ing relays on cards A 1 through A 11.

(2) Signal shorting card Al. The signal
shorting card has logic circuitry and relays to
allow measurement channels to be selectively
shorted under test program control. Address, data,
and control signals are received by a peripheral
interface adapter (P1A) having a 14-bit output, each
bit of which controls the operation of a particular
relay. The PIA outputs are buffered as required,
passed through resistor networks, and applied as
control inputs to the switching relays.

(3) Signal selection and switching cards A2
through A8. The signal selection and switching
cards, under test program control, route stimuli
signals from the TC stimuli generation circuitry to
the test interfaces, and route all TSS/turret signals
requiring measurement from the test interface
connectors to the TC measurement circuitry. Three
types of signal selection and switching cards are
used, types A, B, and C. Five cards (A2, A4 through
A7) are type A, card A8 is type B, and card A3 is
type C; all three types function similarly. Type A
cards are interchangeable. In each card, address,
data and control signals are received by a peripher-
al interface adapter (PI1A) integrated circuit having
a 16-bit output, each bit of which controls a single
switching relay. The PIA outputs are buffered as
required, then fed to the relay coils through relay
drivers. Signals being switched by the relays are
current and voltage limited as required by resistor
and diode networks.

(4) Digital voltmeter card A9. The digital
voltmeter (DVM) card measures DC and AC vol-
tages as required by the test program. Operating
ranges of 2.000, 20.00, and 200.0 volts full scale are
available by attenuating the inputs of the 2.000 volt
range basic DVM circuitry by 10X or 100X as
required. The DVM can measure voltages down to
1.0 millivolts and to accuracies within 0.5% for DC
signals and 2% for AC signals. Time dependent
waveforms are measured by sampling at different
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times, with a minimum sampling rate of 100
samples per second. In addition, the DVM can store
a minimum of ten samples of a waveform under
test. The DVM input impedance is greater than 1
megohm, and input bandwidth is greater than 10
kilohertz.

(5) Analog stimuli card A10. The analog
stimuli card provides DC stimuli up to £10 volts
and AC stimuli up to 20 volts peak-to-peak at
frequencies from 20 to 1000 hertz to perform
various tests under test program control. This card
also has a 1 milliamp fixed current source, and
provides certain logic commands to the TSS. A
precision + 10 volt source is also included for use
by the DVM function.

(6) Analog processor card All. The analog
processor card detects, measures, and demodulates
certain TSS test signals, and provides certain
analog stimuli signals to the TSS. A peak-to-peak
detector circuit accurately measures peak-to-peak
voltages of signals between 10 millivolts and 10
volts. An X1/X10 amplifier is provided for amplifi-
cation of signals to be applied to the DVM. Level
detection circuits detect TSS signals required to
iniate reference timing functions and detect occur-
rence of squib signals from the TSS and MS for the
purpose of fault isolation. As directed by the test
program, circuitry in this card also supplies 20 to
1000 hertz reference frequencies to the analog
stimuli card. These frequencies are generated by a
voltage controlled oscillator that is driven by a
digital-to-analog converter under PIA control.

(7) D/NSC and MS inteface card A12. The D/
NSC and MS interface card, under microprocessor
control, supplis control signals to the MS and D/
NSC, and monitors the MS and D/NSC BIT status
and MS squib simulator status signals. The card is
functionally divided into two sections, one each for
the MS and and the D/NSC. In each section a PIA
circuit converts data and control inputs from the
processor circuitry into control words for the MS or
D/N SC, which are inverted or buffered as required.
For the D/NSC, one control word controls genera-
tion of day and night targets, and a second control
word controls positioning of the D/NSC tilt stage
when not under manual control. For the MS, one
control word controls the operation of the MS
squib simulator and yaw/pitch discriminator func-
tions. BIT status words from the MS and D/NSC,
and squib simulator status words from the MS are
received and isolated by opto-couplers, then invert-
ed or buffered, and supplied to the applicable PIA
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Figure 1-11. Power Conversion Assembly Block Diagram.

circuit. A lamp driver circuit monitors MS and D/
NSC power supply status and controls power to the
MS and D/NSC power indicator lamps on the TC
front panel. In addition, a precision 10 volt source
for the DVM is provided.

(8) Program interface card A13. The program
interface card monitors the timing signals from the
TSS programmer and BIT output signals from
various TSS circuits for correct levels and timing.
If the levels or timing of these signals are incorrect,
a program interrupt signal, under microprocessor
control, may be sent to the TSS programmer.

(9) Interface buffer card Al4. This card
provides data bus buffers to handle loading re-
quirements of the interface ports for the peripheral
interface adapters (PIA's) on the various circuit
cards of the TC. Each PIA interfaces a circuit card
to the microprocessing unit through one or more 8-
bit tri-state data busses and several control lines.
The interface buffer card also provides a random-
access working memory to store in-process data
while the microprocessor is performing a specific
test function. A programmable counter/timer
provides specific timing intervals for time out
functions and frequency or period comparisons.

(10) Processor card Al5. The processor card
provides an 8-bit integrated circuit microprocessor

with an internal clock oscillator. The clock oscil-
lator is controlled by a 4-megahertz control crystal
external to the microprocessor. The 4 megahertz
output is divided by four within the microproces-
sor to provide the 1 megahertz, 2 phase system
clock. Power on reset circuitry on the processor
card allows the microprocessor to organize the
proper sequence of operation when power is initial-
ly applied. Address decoding logic identifies the
circuitry the microprocessor is addressing.

(11) Program memory cards Al6 and
Al17. Each program memory card is capble of
providing 16,384 bytes of read only memory for
storage of test programs. These cards also include
priority interrupt circuitry for control of the timer,
keyboard, and display functions.

b. Missile Simulator The MS, under control of
the TC, simulates the TOW missile squib and pitch
and yaw discriminator functions. It also reports
squib and BIT status to the TC. MS circuitry is
contained on two PCB assemblies: Al providing
timing and demodulation functions,. and A2
providing control, squib simulator, and BIT func-
tions. Power for the MS is provided by a DC-to-DC
power supply that receives +24 volts from the TC.
A block diagram of the MS is provided in
12.
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(1) DC/DC power supply. The DC/DC power
supply has three power supply modules that con-
vert +24 volts from the TC to +5, + 10, and *15
volts used by the MS circuitry. In addition, the
power supply functions as an interface between the
MS and the launcher and has prefire, fire, and wire
cut relays that are controlled by and provide
outputs to the A2 card.

(2) Timing and demodulation card Al. The
timing and demodulation card receives wire com-
mands from the TSS, via the launcher and power
supply, and converts these to pitch and yaw signals
that are sent to the TC and back to the TSS. The
pitch and yaw discriminator functions on this card
are controlled by control words from the A2 card.
The pitch and yaw circuitry o this card are self-
tested using AC stimuli from the TC.

(3) BIT and squib card A2. This card receives
and decodes MS control signals from the TC and
provides the squib simulator and BIT functions of
the MS. Control signals from the TC are 4-bit
digital words that control the squib simulator
circuitry on this card and the pitch/yaw dis-
criminator function on card Al. The status of the
squib simulator function is provided as a con-
tinuous 3-bit output to the TC. Also supplied to the
TC are two bits for MS BIT, one bit monitoring MS
power and one bit monitoring the MS squib
simulator circuitry.

c. Day/Night Sight Collimator The D/NSC,
which generates visual and IR target images for
TSS testing, consists of a tilt stage assembly and an
optics assembly, A block diagram of the D/NSC is
provided in[figure 1-13]

(1) Tilt stage assembly. The tilt stage assem-
bly provides mounting for the optics assembly,
which pivots around two axes for positioning of
target images. The tilt stage has drive circuitry
(card Al) and motors to move the optics assembly
as required, based on positioning signals from
either the RPC or the TC. The tilt stage also has a
power supply that converts +24 volt power from
the TC to +5, + 7.5, and + 15 volts for D/NSC
operation.

(2) Optics assembly. The optics assembly
consists of an electronics assembly, the day and
night sight target assemblies, and optics for gener-
ation of target images. It has two optical sections,
one for the day sight and one for the night sight.

TM 9-4935-474-14

The day sight optical section produces visual target
patterns for checking the ISU gun reticles and TOW
reticle alinement, and modulated IR targets for
testing the TOW missile tracking functions of the
TSS. The night sight optical section produces
thermal targets for testing the night vision func-
tions of the ISU, including minimum resolvable
temperature (MRT), scan/interlace, and wide/
narrow field of view performance. The electronics
assembly, under control of the TC, powers and
controls target sources in the day and night sight
target assemblies and provides BIT outputs to the
TC. It has two circuit card assemblies, the IR LED
control card (A2) and the BIT and E-target compen-
sation card (A3). Card A2, based on control words
from the TC, provides target inputs to the day sight
target assembly and controls the A3 card. The A3
card monitors IR target signals from the A2 card
and provides BIT status outputs to the TC. It also
monitors and controls the temperature of the
target source in the night sight target assembly.
The day and night sight target assemblies generate
test target images based on inputs from the elec-
tronics assembly. The day sight (DS) target assem-
bly produces visual target images using an array of
light emitting diodes (LED’s). It also produces
modulated IR targets to simulate the TOW missile
using an array of IR LED’'s. The night sight (NS)
target assembly produces thermal target images
using a heater element controlled to a precise
temperature above ambient by the electronics as-
sembly. All target images are collimated by special
optics and transmitted to the ISU through win-
dows in the tilt stage assembly.

1-11. Basic Sight Assembly Support Equip-
ment. a. BSA Holding Fixture. The BSAHF
provides a secure and accurate means of mounting
a BSA unit for testing and repair work. It is
mounted on a rail assembly that also provides
mounting for the AN/TAM-3 collimator, The
BSAHF includes a set of augmented optics for
viewing the BSA LED display, and a flat mirror
that is used for checking the holding fixture
alinement.

b. BSA Controlled The BSAC provides the pow-
er sources, switches, controls, and test points re-
quired to power, control, and functionally test the
basic sight assembly (BSA) of the TSS. A block
diagram of the BSAC is provided in[figure 1-14] The
BSAC is powered by 115 volt, 60 hertz, single phase
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power that is converted by power supply circuitry
into 5, +7, +10 volts for BSA power, which is
sent to the BSA through relays controlled by the
BSA power switch. The BSAC also supplies + 17.5
volts for cryogenic power, which is controlled by
the CRYO switch. An adjustable voltage source
provides an additional + 2 volts for LED illumina-
tion. Testing is performed using the TEST SEL and
SIGN SEL switches, which connect signals to be
measured to the voltmeter test points. Control of
BSA display functions is provided by the LED
switch, WHITE HOT/BLACK HOT switch,
BRIGHTNESS control, and CONTRAST control.

1-12.  Alignment Breakout Box. The ABOB I
provides test points and a connector (P7) that allow
test access to missile umbilical signals and certain
internal signals of the test controller. It also
provides connectors that receive cables from the
test controller when the cable continuity test (test
91) is performed. Other than test points, connec-
tors, and internal wiring, the only electrical com-
ponents in the ABOB are several resistors and the
TC SIGNALS switch that selects test controller
signals to be measured at the OUTPUT and COM
test points.
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Figure 1-13. D/NSC Block Diagram.
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CHAPTER 2

OPERATING INSTRUCTIONS

Section | DESCRIPTION AND USE OF CONTROLS AND INDICATORS

2-1. General. Most of the controls and indicators
for operation of the TSSTS are located on the front
panel of the TC. In addition, the remote position
control (RPC) of the D/NSC is used to comand
manual positioning of day and night test targets.
Instructions for operating the TSSTS are sum-
marized on flip cards on the TC front panel.
Controls and indicators for operating the BSASE
are provided on the BSAC. Controls and indicators
provided on the ABOB are used during mainte-
nance of the TSSTS.

2-2. TOW Subsystem Test Set. a. Test Controll-
er. A description of the controls and indicators on

the TC front panel is provided in[table
2-1.

b. Missile Simulator The MS has no operator
controls or indicators.

c. Day/Night Sight Collimator Positioning of
day and night test targets generated by the D/NSC
is controllable by the operator using the remote
position control (RPC). The controls on the RPC,
shown in figure 2-2, are described in[table 2-2]

d. Alignment Breakout Box. The controls and l
indicators on the front panel of the ABOB (figure 2-3)
are described ip table 2-3

Table 2-1. TC Controls and Indicators

Control or indicator Function

POWER ON/OFF Switch (1)

ON position applies +24 volt power to the test set. This

causes initialization program to run, setting all programmable
devices in the test set to a safe, standby condition -
in preparation for testing.

OFF position removes all power from the test set.

POWER ON Indicator (2)
D/NSC Indicator (3)

MS Indicator (4)
Keyboard (5)

HLT Key

RUN Key

Lights to indicate +24 volt power is applied to the TC.

Lights to indicate power is applied to D/NSC.

Lights to indicate power is applied to MS.

Allows operator to input data and instructions to the test set.
Stops program execution and returns the TC to the ready state.
Causes the program to execute continuously to end, unless failure

occurs or operator intervention is required.

STP Key

Causes the program to advance one step, pause, and display results

each time the key is pressed.

ENT Key

Allows the operator to enter test data shown on display and/or

continues execution.

RPT Key

Causes program step to repeat continuously and display results, with 1

second delay between repeats, until RUN or HLT key is pressed.

O through 9 Keys

Used for entry of numerical data, such as test program numbers.

: Key Allows operator to enter program step number.

Display (6)

Displays a maximum 24 character alphanumeric readout.

Change 1 2-1
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Table 2-1. TC Controls and Indicators (continued)

Control or indicator

Function

Operation Cards (7)

JI PWR Jack (8)

J2 TURRET Jack (9)
J3 TSS Jack (10)

J4 DINSC Jack (11)

J5 MS Jack (12)

, TEST Jack (13)

Note: Flashing asterisk on display indicates
test set at test waiting.

Contain operating instructions for the test set,

Receives +24 volt power for unit operation through cable W1.
Provides connection to turret electronics through cable W2.
Provides connection to ISU and CGE through cable W3.
Provides connection to D/NSC through cable WA4.

Provides connection to MS through cable WS5.

Provides connection to alignment breakout box for maintenance
purposes.

Table 2-2. RPC Controls

Control

Function

EL Switch (1)
AZ Switch (2)
Speed Switch (3)

Commands target movement in elevation when moved from center.
Commands target movement in azimuth when moved from center.

Commands high or low rate of target movement when EL and AZ
switches are used.

Table 2-3. ABOB Controls and Indicators

Control or indicator

Function

TC SIGNALS Switch (1)

OUTPUT Test Point (2)

COM Test Point (3)
DVM Output (4)

UMBILICAL ACCESS

Test Points (5)
Plug P7 (6)

2-2 Change 1

Selects one of ten outputs of test controller for direct
access at the OUTPUT test point when plug P7 is connected to
test controller jack TEST.

Provides access to test controller signals as selected by
the TC SIGNALS switch. Used with COM test point.

(See OUTPUT test point).

Provides access to test controller timing signals when plug P7
is connected to test controller jack TEST.

Provide access to umbilical signals when plug P7 is connected
to missile simulator jack TEST.

Connects to missile simulator jack J3 to receive umbilical signals, or to
test controller jack J7 to receive test controller signals.
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Table 2-3. ABOB Controls and Indicators - Continued

Control or indicator Function
Cable Jacks Receive cables from test controller for performing cable continuity
test 91.

DNSC J1 Jack (7)
CGE 2J04 Jack (8)
ISU 1J04 Jack (9)
TURRET J4 Jack (10)
MS J1 Jack (11)

2-3, Basic Sight Assembly Support Equipment. a. BSA b. BSA Controller. The controls and indicators
Holding Fixture and Rail Assembly. The controls and provided on the BSAC front panel[(figure 2-5) are
indicators on the BSAHF serial numbers 2001 to 2005 described in table 2-5

are described in[table 2-4] The controls and

indicators for the BSAHF serial numbers 2006 and up

are described in[table 2-4.1] The rail

assembly has no controls or indicators.
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Figure 2-1. Test Controller Front Panel
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Table 2-4. BSAHF (Serial Numbers 2001 to 2005) Controls and Indicators

Control or indicator Function
Base Leveling Nuts (1) Adjust leveling of fixture base on rail assembly.
Leveling Lock Screws (2) Secure fixture base in position after leveling.

Azimuth Adjustment Knob (3) Adjusts holding fixture horizontal alinement.

Elevation Adjustment Knob (4)  Adjusts holding future vertical alinement

Dial Indicator (5) Indicates microscope focus setting.

Microscope Eyepiece Provides view of microscope image. Includes eyepiece reticle
Assembly (6) focus adjustment. Removes for installation of autocollimator.
Microscope Focus Focus microscope image.

Control (7)

Microscope Elevation Adjusts position of microscope vertically.

Control (8)

Microscope Azimuth Adjusts position of microscope horizontally.

Control (9)

F-Stop Control (10) Sets aperture of imaging lens.

Reference Mirror Used for checking holding fixture alinement. Removes for
Assembly (11) installation of BSA unit to be tested.

Elevation Lock (12) Secures holding fixture vertical alinement.

Azimuth Lock (13) Secures holding fixture horizontal alinement.

No Mar Setscrews (14) Used to secure elevation shaft assembly for shipping,
Imaging Lens (15) Used to check optical alinement in BSA under test.

Imaging Lens Adjusting Used to fine adjust imaging lens reticle.

Setscrews (16)

Imaging Lens Locking Locks adjusting setscrews in place.
Setscrews (17)

Imaging Lens Adjustment Used to aline imaging lens reticle.
Screws (18)

Table 2-4.1. BSAHF (Serial Numbers 2006 and up) Controls and Indicators

Control or indicator Function

Base Leveling Nuts Adjust leveling of fixture base on rail assembly.
(1.1 and 1.2)

Leveling Lock Screws (2) Secure fixture base in position after leveling.

Azimuth Adjustment Knob (3) Adjusts holding fixture horizontal alinement.
Elevation Adjustment Knob (4) Adjust holding fixture vertical alinement.
Focus Dial Indicator (5) Indicates microscope focus setting.

Azimuth Dial Indicator (6) Indicates microscope azimuth setting.

Change 2 2-4.1/(2-4.2 blank)
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Table 2-4.1. BSAHF (Serial Numbers 2006 and up Controls and Indicators (continued)

Control or indicator

Function

Microscope Eyepiece
Assembly (7)

Microscope Focus
Control (8)

Microscope Elevation
Control (9)

Microscope Azimuth
Control (10)

F-Stop Control (11)

Reference Mirror
Assembly (12)

Elevation Lock (13)
Azimuth Lock (14)

No Mar Setscrews (15)
Imaging Lens (16)
Imaging Lens Adjusting
Setscrews (17)

Imaging Lens Locking
Setscrews (18)

Imaging Lens Adjustment
Screws (19)

Provides view of microscope image. Includes eyepiece reticle
focus adjustment. Removes for installation of autocolimator.

Focus microscope image.

Adjusts position of microscope vertically.

Adjusts position of microscope horizontally.

Sets aperture of imaging lens.

Used for checking holding fixture alinement. Removes for
installation of BSA unit to be tested.

Secures holding fixture vertical alinement.

Secures holding fixture horizontal alinement.

Used to secure elevation shaft assembly for shipping.
Used to check optical alinement of BSA under test.

Used to fine adjust imaging lens reticle.

Locks adjusting setscrews in place.

Used to aline imaging lens reticle.

Table 2-5. BSAC Controls and Indicators

Control or indicator

Function

AC PWR Switch (1)

AC Power ON Indicator (2)

BSA Switch (3)

CRYO Switch (4)

CRYO READY Indicator (5)

ON position applies 115 volts AC power to DC power supplies.
OFF position removes all power from the BSA controller.

Lights to indicate 115 volts AC is applied to BSA controller
and AC PWR switch is in ON position.

ON position applies 5, +7, and +10 volt power to the BSA under
test.

OFF position removes +5, +7, and +£10 volt power from the BSA under
test.

ON position applies + 17.5 volt power to the BSA cryogenic cooler.
OFF position removes power from the BSA cryogenic cooler.

No longer used.

Change 2 2-5
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Table 2-5. BSAC Controls and Indicators (continued)

Control or indicator

Function

TEST SEL Switch (6)

SIG SEL Switch (7)

VOLTMETER Test Points (8)

SELF TEST D Control (9)
LED Switch (10)

2 VDC ADJ Control (11)
2 VDC Outputs (12)

WHITE HOT/BLACK HOT
Switch (13)

BRIGHTNESS Control (14)
CONTRAST Control (15)
BSA Jack (16)

115 VAC Jack (17)

Position A allows measurement of output voltages to the BSA unit
under test at the VOLTMETER test points, as selected by the
SIG SEL switch.

Position B allows measurement at VOLTMETER test points of voltage
drop across SIG SEL switch resistors per SIG SEL switch setting.
This provides an indication of current flow to the

BSA unit under test.

Position C no longer used.
Position D no longer used.

Connects DC supply voltages sent to BSA unit under test to
VOLTMETER “+” test point as follows:
Position 1: -10 Volts

Position 2: - 7 Volts
Position 3: - 5 Volts
Position 4: + 5 Volts
Position 5: + 7 Volts
Position 6: + 10 Volts
Position 7: + 17.5 Volts
Position 8: Ground

Provide connection to external voltmeter for measurement

of signals as selected by the TEST SET and SIG SEL switches.
Signal applied to “-” test point is controlled by TEST SEL
switch, and signal applied to “ +” test point is controlled

by SIG SEL switch.

No longer used.
ON position turns on display in BSA unit under test.

OFF position turns off display in BSA unit under test.

Adjusts voltage level available at 2 VDC outputs.
Provide adjustable 2 volt source for LED illumination.

Selects display polarity of BSA unit under test.

Adjusts display brightness of BSA unit under test.
Adjusts display contrast of BSA unit under test.
Provides connection to BSA unit under test through BSA test cable.

Receives 115 volts AC power for unit operation through power cable.

2-6
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Figure 2-4.1. BSAHF (Serial Numbers 2006 and Up) Controls and indicators.

Change 2 2-6.1/(2-6.2 blank)
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Section Il. PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS)

2-4. General. To ensure that the equipment re-
mains in ready condition, it is important that
certain preventive maintenance checks and serv-
ices (PMCS) be performed regularly as directed in
Systematic performance of these tasks
will help keep the equipment in good operating
condition and allow defects to be discovered and
corrected before they result in serious damage or
failure. Instructions for equipment inspection,
cleaning, painting, and lubrication are provided in
[chapter 3][paragraphs 3-3] 3-10, 3-11, and 3-12.
Defects discovered during inspection or operation
of the equipment must be noted for further correc-
tion. Stop operation immediately if a deficiency is
noted that is hazardous or would damage the
equipment. Record all deficiencies and corrective
actions taken on DA Form 2404 (Equipment Inspec-
tion and Maintenance Worksheet) at the earliest
opportunity. When performing preventive mainte-
nance, keep in mind the following general informa-
tion regarding the use of[fable 2-6]

a. Column 1 - Item No. Numbers the checks
and services to be performed in chronological
order. This column will also be used as a source of
item numbers for the “TM Number” column on DA
Form 2404 (Equipment Inspection and Mainte-
nance Worksheet) in recording results on PMCS.

b. Column 2- Interval. Specifies the intervals

at which the PMCS procedures should be perform-
ed. A dot (=) in any “Interval” column indicates
when you are to perform that PMCS. The PMCS
intervals are indicated by letters as follows:

B - Before operation

D - During operation

A - After operation

W - Once a week (weekly)
S - Semiannual (180 days)

NOTE

Within each inspection interval, perform the indi-
cated procedures in the order given.

c. Column 3 - Item to be Inspected. ldentifies
the part of the equipment to be checked.

d. Column 4- Procedures. ldentifies the specific
checks to be performed.

e. Column 5- Equipment Will Be Reported Not
Ready/Available If Identifies the criteria which
will cause the equipment to be unable to perform
its primary mission. If equipment is damaged, refer
to [chapter 3| for maintenance procedures. Report
any deficiencies using the proper forms. (See TM

38-750).

Table 2-6. Preventive Maintenance Checks and Services (PMCS)

NOTE: Within designated interval, these checks are to be performed in the order listed.

B - Before D - During A - After W - weekly S-Semiannually
Procedure For readiness
Interval Check for and have reporting equipment
Item Item to be repaired or adjusted is not
No. B| D A | W!| S | inspected as necessary ready/avallable if:
TEST
CONTROLLER
1 ] Visually inspect the Any parts damaged be-
TC and its four yond use or hardware
cables for extensive missing
damage or missing
hardware
2 ° Perform self test TC fails self test

(paragraph 2-9a)
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Table 2-6, Preventive Maintenance Checks and Services(PMCS) - Continued
NOTE: Within designated interval, these checks are to be performed in the order listed,
B - Before D . During A - After W - Weekly S - Semiannually
Procedure For readi ness
I nt erval Check for and have reporting equipnent
Item [temto be repaired or adjusted i s not
No. B{D|A|[W]S| inspected as necessary ready/ avail abl e if:
3 R Perform 180 day test TC fails 180 day test
(paragraph s-157)
M SSI LE
SI MULATOR
4 » Visual ly inspect the Any parts danaged
M5 and its cable for beyond use or
ext ensi ve danmage or har dware m ssi ng
m ssing hardware
(paragraph 3-3.T]
]
5 Perform sel f test Ms fails self test
(paragraph 2-9a)
L]
6 Perform 180 day test Ms fails 180 day test
(paragraph 3- 157]
>
7 DAY/ NI GHT Visual ly inspect the Any parts damaged
Sl GHT D/ NSC, cable(s) , and beyond use or
CCOLLI MATOR | renpte position hardware m ssing
control for
extensive damage or
m ssing hardware
Make sure optics Optics badly
are clean and not danmaged
scrat ched, chi pped,
or cracked. If
dirty, clean per
[paragraph 3-10]
°
8 Perform self test DINSC fails self test
(paragraph Z-9a)
L]
9 Perform 180 day test DINSC fails 180 day
(paragraph 3-7157] t est
L]
9.1 Daysi ght Col I'i mat or Daysi ght or Ni ghtsi ght
Servi ce Collimator fails |eak
(paragraph 3-102. 25} t est
Ni ght si ght Col |l i mator
Servi ce
(paragraph 3-102. 29]

Change 10 2-9



TM 9-4935-474-14

NOTE: Within designated interval, these checks are to be perforned inthe order |isted.

Table 2-6. Preventive Maintenance Checks and Services (PMCS) - Continued

B - Before D - During A - After W - Weekly S - Semiannually
Procedure For readiness
I nt erval Check for and have reporting equi prnent
Item [temto be repaired or adjusted is not
No. B ||ID ||A ||W i nspect ed as necessary ready/ available if:
BSA
CONTROLLER
10 ° Vi sual ly inspect the Any parts damaged
BSAC and its two beyond use or
cables for extensive hardware m ssing
danmage or m ssing
har dwar e
11 . Per f or m BSAC BSAC fails checkout
checkout procedure procedure
(paragraph 2Z-9b)
Perform 180 day test BSAC fails 180 day
(paragrapn s-157) t est
BSA
HOLDI NG
FI XTURE
12 ° Visually inspect the Any parts damaged
BSAHF and al | beyond use or
accessories for har dwar e ni ssing
extensive damage or
m ssing hardware
13 . Perform alignnment BSAHF fails
check al i gnment check
[2-8b or 2-8c)
RAI L
ASSEMBLY
14 ® Visually inspect Any parts damaged
the rail assenbly beyond use or
for extensive damage har dwar e mi ssi ng
or mssing hardware
ALI GNVENT
BREAKOUT
BOX
15 ° Visually inspect the Any parts damaged
ABOB and cabl es for beyond use or
extensi ve danage or har dware m ssi ng
m ssing hardware
16 Refer to [figures] ABOB fails during
[E35] H 36, and H 37 t esting.
for wiring diagrans
and perform continuity:
checks.
2-10 Change 10



Section |II.

2-5. General. The TssSTS and BSASE are de-
signed to provide reliable service under a wide
range of environmental conditions, provided that
recommended operating and preventive mainte-
nance procedures are followed. Procedures for nor-
mal operation of the equipment are provided in
this section. Additional procedures that are neces-
sary when operating the equipment under unusual-
ly cold, humid, or dusty conditions are provided in
section 1V.

2-6. Preliminary Procedures  for

TSSTS.

set-uD

NOTE

Refer to TM 9-4935-474-24P-1 and [Appendix_BJ for
proper configuration of TSSTS.

a. To set up the TssTs for on-vehicle operation,
proceed as follows:

(1) Referring to TM 9-2350-252-10-2, per-
form the following:

(a) Rotate turret to missile loading
If possible, disable turret to prevent
rotation.
(b) Raise launcher to upright (launch)
position. Set launcher controls to manual to prevent
launcher from accidentally being lowered.

() Remove any live missiles from
launcher.

position.
accidental

(2) Remove MS from its transit case.
NOTE

The danger warning on umbilical connector applies
only to a live missile, not the MS,

(3) Remove protective cover from MS umbil-
ical connector and install in one of the launcher tubes
per missile loading procedure in TM 9-2350-252-
10-2.

WARNING

Installing the TC, MS, and D/NSC are
awkward tasks involving heavy lifts.
When handling this equipment, use
proper lifting techniques - Lift with the
arms and legs, not the back - Do not
twist the torso while lifting or holding a
heavy load, turn with the legs. Insure
sound footing.

(4) Remove D/NSC from its transit case.

TM 9-4935-474-14

OPERATION UNDER USUAL CONDITIONS

WARNING

Two persons are required to safely ac-
complish steps 5 thru 6.2. This will avoid
possible injury to personnel or damage
to equipment.

(5) Install D/NSC tilt stage in position on
ISU window and secure by tightening two large
knurled captive screws.

NOTE

For D/NSCs with tilt stage assembly PN 13314265
and optical assembly PN 13314267, go to step 6.1.

(6) Assemble D/NSC optical stage on tilt
stage using guide pins to aline connector J8 to plug
P8 and secure by pushing down the four expando
grip pin handles.

NOTE I

Steps 6.1 and 6.2 are for D/NSCs with tilt stage
assembly PN 13314265 and optical assembly PN
13314267 only. For al other D/NSC configurations, |
go to step 7.

(6.1) Assemble D/NSC optical assembly on
tilt stage assembly using guide pins and secure by
pushing down the four expando grip pin handles.

I

(6.2) Connect cable W12 by installing
connector W12P5 on tilt stage assembly connector
J5 and connector W12P8 on optical assembly
connector J8.

(7) Open TC transit case by pressing release
valve and removing cover. Check that the POWER
switch is OFF.

WARNING

Space in vehicle is limited. Use lifting
handles when placing the TC in vehicle
and be careful to avoid possible injury to
personnel or equipment damage.

(8) Place TC on or next to right side seat in
vehicle.

(9) Open gunner’'s hatch (left side) fully and
be sure hatch is locked in open position.

Change 9 2-11
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(10) Complete al cable connections as shown
in[figure 2-6] Note that existing cables must be
disconnected from the ISU and CGE test access jacks
before connecting test cable W3. The CGE unit and
test interface jacks 2A42J1 and 2A42)4 are located
under test access panel in vehicle floor.

b. To set up the TSSTS for operation off-
vehicle, proceed as follows:

NOTE

Refer to table 2-6.1 for possible TSSTS configurations
and cable requirements.

(1) Remove MS from its transit case.

(2) Remove D/NSC optical assembly and tilt
stage from its transit case.

WARNING

Two persons are required to safely ac-
complish step 3 thru 3.2. Thiswill avoid
possible injury to personnel or damage to

NOTE

For D/NSCs with tilt stage assembly PN 13314265
and optical assembly PN 13314267, go to step 3.1.

(3) Assemble D/NSC tilt stage on optical
assembly using guide pins to aline connector J8 to
plug P8, and secure by pushing down the four expando
grip pin handles.

NOTE

Steps 3.1 and 3.2 are for D/NSCs with tilt stage
assembly PN 13314265 and optical assembly PN
13314267 only. For all other D/NSC configurations,
go to step 4.

(3.1) Assemble D/NSC optical assembly on
tilt stage assembly using guide pins and secure by
pushing down the four expando grip pin handles.

(3.2) Connect cable W12 by installing
connector W12P5 on tilt stage assembly connector
J5 and connector W12P8 on optical assembly
connector J8.

equipment. (4) Open TC transit case by pressing release
valve and removing cover. Check that the POWER
switch is OFF.
~ (5) Connect cables as instructed in TSSTS
functional test procedure [chapter 3|[figure 3-1I
Table 2-6.1 TSSTS Configurations
D/NSC REQUIREMENTS
TSSTS TC MS D/NSC Cable W12  Cable Adapters W13, W14
13314320 13314321 13314305 13314306 YES YES
13163005 13163006 See NOTE 1. YES
13143603 NO YES
13143604 NO
13143602 13155001 13143604 13314306 YES NO
13163006 See NOTE 1. NO
13143603 NO NO
NOTES: 1. Cable W12 may or may not be present with D/NSC PN 13163006.

2-12 Change 9
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2-7. Preliminary Set-Up Procedure For BSASE. To set
up the BSASE for operation, proceed as follows:

a. If rail assembly is in storage, remove from storage
and mount to bench.

b. Using handles in base assembly, remove BSAHF
from its transit case and install on rail assembly (two
men required).

c. Remove shroud from AN/TAM-3 thermal sight
collimator.
NOTE

Uneven or unequal tightening of the hookbolts may prevent

the fixture from being leveled properly in later steps.

d. Place AN/TAM-3 thermal sight collimator in
position on rail assembly and secure hookbolts evenly
so that both sides are level.

2-8. Initial Adjustments.
NOTE

Turn on AN/TAM-3 thermal sight collimator at least 10

minutes before use with BSA.

a. TOW Subsystem Test Set. The TSSTS equipment
(TC, MS, and D/NSC) requires no adjustment
procedure prior to use.

NOTE

To adjust holding fixtures aerial numbers 2001 to 2005
proceed to step b. To adjust holding fixtures aerial numbers
2006 and up, proceed to step c.

b. BSASE Using Holding Fixture Serial Number 2001
to 2005. Before each use, the alinement of the BSAHF
with the AN/ TAM-3 thermal sight collimator should
be checked as directed in the following steps. This
is to be done before the BSA unit to be tested is
installed on the BSAHF. If the BSAHF is found to
be out of alinement return it to depot for repair.

(1) Install reference mirror assembly (11,[figure]
[2-4) in place (assembly has stenciled reference marks)
with three captive screws. Be sure screws are
tightened securely, so there is no movement in the
reference mirror assembly (11,[figure 2-4). See
[paragraph 3-140 |for installation procedure. Remove
protective cap from reference mirror.

(2) Install microscope stage onto BSAHF. See
[paragraph 3-136 ] for installation procedure.

(3) Remove microscope eyepiece assembly (6,

if installed on microscope stage and stow

in transit case. The eyepieces have a friction mount
and slide in and out.

(4) Remove autocollimation eyepiece and lamp

assembly [(figure 1-5) from transit case compartment.
Insert lamp assembly into autocollimation eyepiece,

and install on microscope stage. Seq paragraph 3-142|
for installation.

TM 9-4935-474-14

CAUTION

Be careful t hat the microscope objective lens does

not contact the fixture reticle window, When

searching for the focus point, do not move the

microscope too far in from the expected focus

point (approximately 1 inch).

(5) Install 4X (low-power) objective lens into

front of microscope. (This is the shorter of the two
objective lenses.)

CAUTION

Aperture (F-stop) on auxiliary lens (10[Tigure 2-4)
is permanently fixed at F7 (between F5.6 and F8)
for correct optical performance. Do not disturb
this setting at any time or depot maintenance will
be required.

(6) Viewing microscope from above, use
microscope azimuth and elevation adjustment knobs
(8 and 9, ffigure 2-4)Jto position microscope objective
lens as near to centerline of reticle as possible and
slightly below center. This is to minimize
searching.

NOTE

If no fixture reticle image is visible, the autocollimation
eyepiece lamp may be burned out. In this case, slide lamp
socket out from bottom to replace the lamp. The lamp is
GE No. 44 or equivalent. Se¢ paragraph 3-143 for installation
procedure.

(7) Viewing through autocollimation eyepiece

(figure 1-5), slowly turn microscope focus control (7,
to find reticle image, then use microscope

azimuth and elevation adjustment knobs (8 and 9,

to center the image horizontally and
vertically.

(8) Check to see if two reticle images
are present. If two reticles can be seen in eyepiece
go to step 11. If two reticles cannot be seen in eyepiece

go to step 9.

(9) If the dark image is not visible, verify it
is present by slightly loosening one of the reference
mirror screws and pressing on it. A dark image should
then move out from behind the bright image. If
the dark image does not appear, go to step 10. If
the dark image appears, go to step 11.

(10) Locate two reticles as follows:

(@) Loosen four locking setscrews (17,[figure]
[2-4) securing four adjusting setscrews (16[figure 2-4)

on imaging lens (15, figure 2-4).
(b) Loosen four adjusting setscrews (16,[figure]
securing imaging lens (15,[figure 2-4).
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(c) Loosen three screws (18] figure 2-4)
securing imaging lens (15,[figure 2-4) to holding

fixture reticle housing until imaging lens can
move.

(d) Move imaging lens (15,[figure 2-4) until
bright reticle image and dark reticle image (figure
2-7.1) are near each other.

(e) If two reticle images can be seen carefully
tighten three screws (18,[figure 2-4) to secure imaging
lens (15, [figure 2-4] to fixture reticle housing.

(f) If two reticles cannot be seen the holding
fixture is way out of alinement and depot level
maintenance is required.

(11) Using microscope focus control (7,[figure
[2-4) focus autocollimation eyepiece assembly on
fixture reticles. If both reticles are in focus go to
step 12. If both reticles are not in focus, depot level
maintenance is required.

NOTE

Correct alinement of imaging lens will show the bright
reticle covering the dark reticle, where there is no space
between both reticles on both axes.

(12) If corner of reference mirror (11,[figure 2-4)
was loosened in step 9, torque reference mirror to
14 to 18 in-lbs. If there is no space between bright

and dark reticles[(figure 2-7) go to step 13. If there
is space between bright and dark reticles (figure 2-7.1)
proceed as follows:

(@) Loosen four locking setscrews (17,[figurel
securing adjusting setscrews (16[ figure 2-4) on

imaging lens (15[ figure 2-4).

(b) Loosen four adjusting setscrews (16,[figure]
securing imaging lens (15,[figure 2-4).

(c) Loosen three screws (18,[figure 2-4)
securing imaging lens (15, [figure[2-4] to fixture reticle
housing until imaging lens can move when slight
pressure is applied.

(d) Move imaging lens (15,[figure 2-4) until
bright and dark reticles are near each other (figure
2-7.1).

CAUTION

Adjusting setscrews can be damaged. Before
tightening adjusting setscrew, make sure
opposite adjusting setscrew is loosened.

(e) Carefully loosen and tighten two adjusting
setscrews (16, until bright reticle
horizontal line is positioned over dark reticle

horizontal line [(figure 2-7).
2-14 Change 5

NO SPACE SHOULD
BE VISIBLE BETWEEN
LIGHT IMAGE AND
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DARK
IMAGE

Figure 2-7. Autocollimator Reticles

Figure 2-7.1 Fixture Reticles Out of Alinement

() Carefully loosen and tighten two adjusting
setscrews (16,[figure 2-4) until bright reticle vertical
line is positioned over dark reticle vertical line
2-7).

(g9) Carefully tighten three screws (18,[figureg
alternately, making sure fixture reticle stays in

alinement.
(h) Tighten four locking setscrews (17,[figure

(i) If there is no space between bright and
dark reticles go to step 13. If there is any space
between bright and dark reticles, go to step
12(a).

(13) Disconnect autocollimation eyepiece
assembly power cord from 115 volt power and remove
from microscope stage. Remove lamp assembly from
autocollimation eyepiece and stow in transit case
compartment.



(14) Replace protective cap on reference mirror
and remove reference mirror assembly from
BSAHF.

NOTE

It may help to hold a piece of white paper in front of the
auxiliary lens while searching for the reticle for the first
time. The focusing control is very sensitive and the depth
of field is very narrow.
(15) Reinstall microscope eyepiece in micros-
cope. Focus the microscope reticle as follows:

(a) Defocus the microscope by one quarter
turn using microscope focus control (7,[figure]
2-4).

(b) Unscrew the knurled focus ring on the
eyepiece (6, until the eyepiece is
unfocused, then screw it in to just barely focus the
microscope reticle with the eye relaxed. The eyepiece
reticle is the only point of interest and
reference.

(c) Keeping attention on eyepiece reticle

refocus microscope on BSAHF reticle.

There is no need to have the eyepiece reticle
superimposed on the BSAHF reticle. The BSAHF
reticle is the only point of interest and
reference.

(16) Select BAR target on AN/TAM-3 thermal
sight collimator. It is not necessary to have
AN/TAM-3 thermal sight collimator turned on. It
may be necessary to shine some sort of light
(flashlight, etc.) on the target during the following
steps.

CAUTION

Trying to adjust the azimuth or elevation of the
BSAHF with the two no-mar setscrews, azimuth
lock, or elevation lock (14, 13, 12[figure 2-4)
tightened could damage the precision screw
threads.

(17) Loosen the BSAHF azimuth and elevation
locks (13 and 12,[figure 2-4). Loosen two no-mar
setscrews (14, [figure 2-4) under elevation lock (12,
[figure 2-4).

(18) Loosen all four leveling lock screws (2,
[fiqure 2-4).

(19) Observe bar target through microscope and
focus as required. Adjust fixture azimuth and

elevation adjustment knobs (3 and 4] figure 2-4) if

required to bring bar target into view.
(20) Level the fixture base as follows:

(a) Using fixture azimuth adjustment knob

(3,[figure 2-4), bring the bar target next to the fixture
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Figure 2-8. Fixture Leveling

reticle to produce a narrow slit of light between the
two [(figure 2-8).

(b) Loosen the front base leveling nut (1, [figure]
so that this corner of the base is not
supported.

NOTE

If insufficient leveling adjustment is provided by the rear
base leveling nut (1,[figure 2-4)] loosen hookbolts holding
AN/TAM-3 to rail assembly and carefully retighten evenly
so both sides are level.

(c) While viewing through micoscope
eyepiece, adjust the rear base leveling nut (1,[figure]
down against the rail assembly to bring the
vertical line of the fixture reticle parallel to the bar
target. This will occur when the narrow slit of light
between the two is equal top and bottom. Repeat
step (a) as required to keep the slit of light very
narrow.

(d) Snug front base leveling nut (1,[figure|
down to gently support the base, and tighten
all four leveling lock screws (2,[figure 2-4).

(e) Check that holding fixture remains level
by viewing through microscope to be sure the narrow
slit of light remains equal top and bottom. Readjust
leveling if necessary.

(21) Select MTF target on AN/TAM-3 thermal
sight collimator.

(22)  Using fixture azimuth and elevation
adjustment knobs (3 and 4[figure 2-4), center fixture
reticle on target circle as shown in[figure 2-9] Tighten
azimuth and elevation locks (13 and 12[ figure 2-4),
noting that the azimuth lock nut requires a 7/8 inch
box wrench.
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Figure 2-9. Fixture Reticle Alinement

(23) Check that the fixture reticle remains
centered after locks have been tightened. If fixture
reticle is not centered, loosen fixture azimuth and
elevation locks (13 and 12[figure 2-4) and go to step
(19). Tighten two no-mar setscrews (14,[figure]
2-4).

(23.1) Install shroud on AN/TAM-3 thermal

| sight collimator.
NOTE

Do not yet install the BSA unit to be tested in the BSA
holding fixture.
(24) Refer to| TM 9-1425-474-34-2 for testing of
the BSA.

c. BSASE Using I-folding Fixture Serial Number 2006
and Up. Before each use, the alinement of the BSAHF
with the AN/ TAM-3 thermal sight collimator should
be checked as directed in the following steps. This
is to be done before the BSA unit to be tested is
installed on the BSAHF. If the BSAHF is found to
be out of alinement return it to depot for repair.

(1) Remove reference mirror assembly (12,[figurel
from transit case compartment.

(2) Install reference mirror assembly (12, [figure]
2-4.1)| in place (assembly has stenciled reference
marks) with three captive screws. See[ paragraph|
[3-140 Ifor installation procedure. Be sure screws are
tightened securely, so there is no movement in the
reference mirror assembly (12[figure 2-4.7).

2-14.2 Change 5

(3) Remove protective cap from reference
mirror.

(4) Loosen four captive screws and remove
microscope stage assembly from transit case
compartment [figure 1-5.I). Install microscope stage

onto BSAHF. Sed paragraph 3-136.2|for installation
procedure.

(5) Remove microscope eyepiece assembly (7,
if installed on microscope stage, and stow
in transit case compartment. The eyepiece has a
friction mount and slides in and out of microscope
stage.

(6) Remove autocollimation eyepiece and lamp
assembly from transit case compartment. Insert lamp
assembly into autocollimation eyepiece, and install
on microscope stage. See[ paragraph 3-142 for
autocollimation eyepiece installation.

CAUTION

Aperture (F-stop) on auxiliary lens (11] figure 2-4.1)
is permanently fixed at F7 (between F5.6 and F8)
for correct optical perfonnance. Do not disturb

this setting at any time or depot maintenance will
be required.

(7) Install 4X(low-power) objective lens into
front of microscope. (This is the shorter of the two
objective lenses.)



(8) Use microscope azimuth and elevation
controls (10 and 9, to position microscope
objective lens as close to center of fixture reticle as
possible. This is to minimize searching.

(9) Viewing through autocollimation eyepiece
assembly [figure 1-5. 7)), slowly turn microscope focus
control (8,[figure 2-4.1]) to find fixture reticle, then
use microscope azimuth and elevation controls (10

and 9,[figure 2-4.1] to center the image horizontally
and vertically.

NOTE

If no fixture reticle image is visible, the autocollimator
eyepiece lamp may be burned out. In this case, slide lamp
socket out from bottom to replace the lamp. The lamp is

GE No. 44 or equivalent. Se€ paragraph 3-143 for installation
procedure.

(10) Check to see if two reticle images
[2-9.1)] are present. The two reticle images should
consist of a bright image superimposed over a dark
image. If two reticles can be seen in eyepiece, go
to step 13. If two reticles cannot be seen in eyepiece,
go to step 11.

(11) If the dark image is not visible, verify it
is present by slightly loosening one of the reference
mirror mounting screws and pressing on it. A dark
image should then move out from behind the bright
image. If the dark image does not appear, go to step
12. If the dark image appears, go to step 13.

(12) Locate two reticles as follows:

(@) Loosen four locking setscrews (18,[figure]
securing four adjusting setscrews (17, figurg
[2-4.7)] on imaging lens (16, figure 2- 4.1)

TM 9-4935-474-14

(d) Move imaging lens (16, figure 2-4.1) until
bright reticle image and dark reticle image (figure
2-7.1) are near each other.

(e) If two reticle images can be seen, carefully
tighten three screws (19,[figure 2-4.1]) to secure
imaging lens (16,[figure 2-4.1]) to fixture reticle
housing.

(F) If two reticles cannot be seen, the holding
fixture is way out of alinement and depot level

maintenance is required.

(13) Using microscope focus control (8,[figure
[2-4.1)] focus autocollimation eyepiece assembly on
fixture reticles [figure 2-9.1). If both reticles are in
focus, go to step 14. If both reticles are not in focus,
depot level maintenance is required,

NOTE

Correct alinement of imaging lens will show the bright
reticle covering the dark reticle, where there is no space
between both reticlea on both axes.

(14) If corner of reference mirror(12,[figure 2-4.7)
was loosened in step 11, torque reference mirror to
14 to 18 in-lbs. If there is no space between bright
, and dark reticles [(figure 2-9.1), go to step 15. If there
is space between bright and dark reticles (figure
2-7.1), proceed as follows:

(@) Loosen four locking setscrews (18,[figure]
[2-4]1) securing adjusting setscrews (17,[figure 2-4,1)
on imaging lens (16, [figure 2- 4.7).

(b) Loosen four adjusting setscrews (17,[figurel
2-4.1)) securing imaging lens (16, figure 2-4.7).

(b) Loosen four adjusting setscrews (17,[figure]
securing imaging lens (16,[figure 2-4.7).

(c) Loosen three screws (19, figure 2-4.7)
securing imaging lens (16,[figure 2-4.1]) to holding
fixture reticle housing until imaging lens can
move.

DARK

RETICLE
IMAGE

(c) Loosen three screws (19,[figure 2-4.7)
securing imaging lens (16, [figure 2-4. 1) to fixture
reticle housing until imaging lens can move when
slight pressure is applied.

NO SPACE SHOULD
BE VISIBLE BETWEEN
BRIGHT IMAGE AND
DARK IMAGE IN

BRIGHT
RETICLE
IMAGE

Figure 2-9.1.

EITHER AXIS WHEN
IMAGING LENS IS
CORRECTLY ALIGNED

Fixture Reticles
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(d) Move imaging lens (16 figure 2-4.1) until
bright and dark reticles are near each other (figure
2-7.1).

CAUTION

Adjusting setscrews can be damaged. Before
tightening adjusting setscrews, make sure
opposite adjusting setscrew is loosened.

(e) Carefully loosen and tighten two adjusting
setscrews (17, [figure 2-4.1) until bright reticle
horizontal line is positioned over dark reticle

horizontal line [(figure 2-9.1).

(f) Carefully loosen and tighten two adjusting
setscrews (17,[figure 2-4.1) until bright reticle vertical
line is positioned over dark reticle vertical line
2-9.7).

(g) Carefully tighten three screws (19, [figure]
12-4.1) alternately, making sure fixture reticle stays
in alinement.

(n) Tighten four locking setscrews (18, [figurel
[2-4.1)

(i) If there is no space between bright and
dark reticles go to step 15. If there is any space
between bright and dark reticles, go to step
14(a).

(15) Disconnect autocollimation eyepiece

remove autocollimation eyepiece assembly from
microscope stage. Remove lamp assembly from
autocollimation eyepiece and stow in transit case
compartment.

(16) Install protective cap on reference mirror,
Remove reference mirror assembly from BSAHF, and
stow in transit case compartment.

NOTE
Hold a piece of white paper in front of the imaging lens
when searching for the microscope reticle.
(17) Install microscope eyepiece on microscope.
Focus the microscope reticle as follows:

(2) Defocus the microscope by turning the
microscope focus control (8,[figure 2-4.1 ) until fixture
reticle cannot be seen.

(b) Turn focus ring on microscope eyepiece

(7, [figure 2-4.1) until the eyepiece reticle (figure 2-9.2)

is focused.

(c) Focus the microscope by turning the
microscope focus control (8[figure 2-4. 1) until fixture
reticle can be seen.

NOTE

It is not necessary to have thermal sight collimator turned
on. It May be necessary to use a flashlight to shine light
on target duting the following steps,

assembly power cord from 115 volt power and (18)  Select BAR target on thermal sight
collimator.
BAR
TARGET
FIXTURE
RETICLE
SPACE BETWEEN
BAR TARGET AND
FIXTURE
RETICLE MUST
BE EVEN TOP
AND BOTTOM
0 0 20 30|40 [50 60 70 80 927100
g
EYEPIECE
RETICLE
Figure 2-9.2. Fixture Leveling
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CAUTION

Trying to adjust the azimuth or elevation of the
BSAHF with the two no-mar setscrews, azimuth
lock, or elevation locks (15, 14, 13[figure 2-4.7)
tightened could damage the precision screw
threads.

(19) Loosen the BSAHF azimuth and elevation
locks (14 and 13,|figure 2-4.1). Loosen two no-mar
setscrews (15,[figure 2-4.1) under elevation lock (13,
| figure 2-4.1),

(20) Loosen all four leveling lockscrews(2,[figure
2-4.1).

(21) Observe bar target through microscope and
focus as required. Adjust fixture azimuth and

elevation adjustment knobs (3 and 4, figure 2-4.1)

as needed to bring bar target into view.
(22) Level the fixture base as follows:

(@ Using fixture azimuth adjustment knob
(3, [figure 2-4.1]), bring the bar target next to the fixture
reticle to produce a narrow slit of light

between the two.

(b) Loosen base leveling nut (1.1[figure 2-4.7)
so that this corner of the base is not supported.

EYEPIECE

RETCLEF

|

TM 9-4935-474-14

NOTE

If insufficient leveling adjustment is provided by the rear
base leveling nut (1.2,[figure 2-4.T}, loosen hookbolts
holding AN/TAM-3 to rail assembly and carefully retighten
evenly so both sides are level.

(c) While viewing through microscope
eyepiece, adjust base leveling nut (1.2[ figure 2-4.1)
down against the rail assembly to bring the vertical
line of the fixture reticle parallel to the bar target,
This will occur when the narrow slit of light between
the two is equal top and bottom. Repeat step (a) as
required to keep the slit of light very narrow.

(d) Snug front base leveling nut (1,[figure

[2-4]1) down to gently support the base, and tighten

all four leveling lock screws (2| figure 2-4.1).

(e) Check that holding fixture remains level
by viewing through microscope to be sure the narrow
slit of light remains equal top and bottom. Readjust
leveling if necessary.

(23) Select MTF target on AN/TAM-3 thermal
sight collimator.

(24) Using azimuth and elevation adjustment
knobs (3 and 4, figure 2-4.1) center fixture reticle

on target circle as shown irl_figure 2-9.3| Tighten
fixture azimuth and elevation locks (14 and 13,[figure]

[2-4.1).

CENTER
FIXTURE
RETICLE
EXACTLY
ON TARGET
CIARCLE
USING
MICROSCOPE

il

0 10 20 30 40 50 60 70 80 90 100

AZIMUTH
AND ELEVATION
CONTROLS

FIXTURE
RETICLE

Figure 2-9.3. Fixture Reticle Alinement
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(25) Check that the fixture reticle remains
centered after locks have been tightened. If fixture
reticle is not centered, loosen fixture azimuth and
elevation locks (14 and 13,[figure 2-4.1) and go to
step (21). Tighten no-mar setscrews (15,[fiqure
[2-4.7).

(25.1) Install shroud on AN/TAM-3 thermal
sight collimator.

NOTE

Do not yet install the BSA unit to be tested in the
BSA holding fixture.

(26) Refer to|TM 9-1425 -474-34-2 [for testing of
the BSA.

2-9. Operating Procedures. a TOW Subsystem Test
Set. To operate the TSSTS, proceed as follows:

(1) Perform preliminary set-up procedures as
directed inpAAGIZ0N 26
NOTE

Make sure TOW is not selected on the vehicle TOW
control panel or false failure indication may occur.

(2) Set POWER switch on TC to ON. This applies
power to the test set and initiates the self test (test
00). Observe that all three power indicators on the
TC light, then observe TC display for display test.
A flow chart for self test is provided in[figure 2-10]
Self test takes approximately 30 seconds to
execute.

(3) Observe TC display for self test results. To
repeat self test, if desired, enter 00 and press
RUN.

(4) If self test repeatedly fails and the cause
cannot be determined, remove TSSTS from turret and
perform the diagnostic self tests (tests 90, 91, 97, or
98) to further isolate the source of the problem. The
diagnostic self tests are only performed when the
TSSTSisno longer installed in the vehicle to prevent
false failure indications. For detailed instructions,
refer to the troubleshooting procedures in[_paragrapi

(5) To operate the test set, use the TC keyboard
to enter the desired operations in accordance with
the operating instructions provided on flip cards on
the TC front panel. Any special operator actions
required will be indicated on the TC display.
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A generalized flow chart for normal operation of the
test set is provided in[figure 2-11. For detailed test
set operating procedures and flow charts, refer to
TM 9-1425 -474-34-1/-2 as required.

(6) To terminate operation of the test set after
use, proceed as follows:

() Set TC POWER switch to OFF.

(b) Remove al cables attached to TC, D/NSC,
and MS. Where applicable, install protective caps
on connectors.

(c) Reconnect vehicle cables at 1SU jack 1J04
and CGE jack 2J04.

WARNING

Removing the TC, MS, and D/NSC from the
vehicle are awkward tasks involving heavy
lifts. When handling this equipment, use
proper lifting techniques - Lift with the arms
and legs, not the hack - Do not twist the torso
while lifting or holding a heavy load, turn
with the legs. Ensure sound footing. Two
persons are required to safely accomplish
steps (d) and (e).

(d) Pull up four expando grip handles and
remove D/NSC optical stage from tilt stage.

(e) Loosen two large knurled captive screws
and remove D/NSC tilt stage from |SU
window.

NOTE

Tilt stage cable (W12) is present in D/NSCs with tilt
stage assembly PN 13314265 and optical assembly I
PN 13314267 only.

(f) Off vehicle, assemble D/NSC optical stage
to tilt stage and secure by pushing down the four
expando grip handles. Store D/NSC, D/NSC cableI

(W4), tilt stage cable (W12), and RPC in D/NSC transit
case.
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WARNING

Spacein vehicleislimited. When removing
the TC from the vehicle, use care to avoid
possible injury or equipment damage. Use
lifting handles provided.

CAUTION

Make sure chains on protective caps do
not interfere when installing transit case top
cover.

NOTE

TC cable adapters (W13, W14) are present with TC
PN 13314321 only.

(g) Remove TC from vehicle, store cables (WI
through W3, and W11), and cable adapters (W13 and
W14) in transit case top cover, and install transit case
top cover on TC.

(h) Remove MS from launcher per missile
unloading procedure in TM 9-2350-252-10-2. Store
MS and MS cable (W5) in MS transit case.

b. BSA support Equipment. Before installing the
BSA unit to be worked on in the BSA holding fixture,
check the alinement of the BSA holding fixture and
AN/TAM-3 collimator as directed i _paragraph 2-8]

then proceed as follows:
WARNING

High voltage is used in the operation of this
equipment. Death on contact may result if
personnel fail to observe safety precautions.

(1) Open BSAC transit case by pressing breather
valve and releasing latches.

(2) Check that all switches on BSAC arein OFF
position.

NOTE

If this procedure is performed in the ICSS or
NSMF, a 115-volt, 150 volt-ampere fault isolation
transformer must be connected between the BSA

controller and 115 VAC source.

(3) Connect BSAC power cable between
115 VAC jack and 115 volt, 60 hertz single phase power

TM 9-4935-474-14

source.

(4) Set AC PWR, BSA, and CRY O switches to
ON position.

(5) Connect voltmeter across VOLTMETER test
points.

(6) Set TEST SEL switch to position A.
NOTE

Do not use test select table on front panel of
BSAC seria numbers 2001 to 2054. It is not
accurate.

(7) Set SIG SEL switch to positions 1 through
7, one at a time, and measure voltages at the
VOLTMETER test points. The voltage readings should
be as follows:

SIG SEL Switch
Position

Norma Indication
Volts DC

-10.2t0-9.8
-7.14 t0 -6.86
-5.1t0-4.9
5.14510 5.355
6.86t0 7.14
9.81010.2

17.15to0 17.85

~o U~ wWN R

After al voltages have been compared, if any voltage
is missing, refer to the BSAC fault isolation
procedures in[paragraph 3-8a If voltage at switch
position 7 is out of tolerance, replace 17.5 V power
supply PSL. If voltages at switch positions 1 through
6 are out of tolerance, replace multivoltage power

supply PS2. Refer td paragraph 3-110 for maintenance
procedures.

(8) Adjust 2 VDC ADJ control while measuring
voltage at 2 VDC test points, and verify that voltage
can be adjusted from less than or equal to 2.0 VDC
to greater than or equa to 5.5 VDC. If voltage is
incorrect, refer to BSAC fault isolation procedures
in[paragraph 3-8h

(9) Set BSA and CRYO switches to OFF
position.
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(10) Any time testing operations are in question,
set BSA and CRYO switches to OFF position,
disconnect cable from BSA, and repeat steps (3)
through (9) to check the BSAC.

(11) To terminate operation, set all switches on
BSAC to OFF, remove power and BSA cables, and
remove VOLTMETER and 2 VDC test leads from front
panel.

(12) Remove the BSA unit under test and
AN/TAM-3 thermal sight collimator from the BSAHF
and reinstall reference mirror assembly using three
captive screws.
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Section IV OPERATION UNDER UNUSUAL CONDITIONS

2-10. General. The TSSTS and BSASE are de-
signed to operate at temperature, humidity, and
altitude extremes and to withstand electromagnet-
ic interference and thermal shock. However, under
some conditions, condensation or dirt can impair
equipment operation. Therefore, when operating
the equipment under adverse environmental condi-
tions, observe the applicable precautions outlined
in the following paragraphs.

2-11. TOW Subsystem Test Set. a. Operation in
Cold Climates. Freezing or subfreezing tempera-
tures can affect the efficient use of the test set.
Extreme changes from cold to warm areas, such as
movement of the equipment into a heated area,
will cause condensation. To maintain operating
efficiency under these conditions, take the follow-
ing precautions.

(1) Operate the test set in a heated area if
possible.

(2) When cold equipment is brought into a
warm area, allow the equipment to reach room
temperature. Wipe condensation off with a clean,
dry cloth before putting the test set into operation.

NOTE

For additional advice regarding operation of equip-
ment in cold climates, refer to TM 9-207, Operation
and Maintenance of Army Materiel in Extreme
Cold Weather (O Degrees to -65 Degrees F).

b. Operation in Tropical Climates. In tropical
climates, moisture conditions are more acute than
normal. Ventilation in closed areas is usually very
poor, and the high relative humidity causes con-
densation of moisture on the equipment. If neces-
sary, wipe the test set dry with a clean dry cloth,
noting the following:
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CAUTION

To remove condensation from optical
surfaces, use a clean cotton cloth or
tissue pad. Use gentle wiping motions in
one direction. Do not rub. Refer to the
lens cleaning instructions in paragraph
3-10.

c. Operation in Desert Conditions. When oper-
ated in desert conditions, sand, dust, or dirt will
reach the moving parts of the test set and cause
binding of controls and switches. Foreign particles
in connectors may cause faulty operation and test

2-20

results. Make the operating area as dust-proof as
possible with available materials. Wipe off ac-
cumulated sand, dust, dirt, or condensation with
clean dry cloth. Inspect connectors and clean as
necessary before making test connections. Not that
a rapid fall in temperature at night often causes
condensation. When the test set is not in use, secure
equipment in appropriate transit cases.

2-12. Basic Sight Assembly Support Equip-
ment. The recommended precautions for operat-
ing the BSASE under unusual conditions are the
same as those given for the TSSTS inparagraph 2-|
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MAINTENANCE PROCEDURES

Section |. REPAIR PARTS, SPECIAL TOOLS, TEST MEASUREMENT
AND DIAGNOSTIC EQUIPMENT (TMDE)

3-1. General. This section identifies the repair parts,
specid tools, and TMDE required for maintenance of the

TSSTS and BSASE.

a. Repair Parts. Refer to TM 9-4935-474-24P-1.

b. Special Tools. No special tools are required.

c. Test Measurement and Diagnostic Equipment
The TMDE consists of the following items:

(1) Alinement Test Set (see figure 3-0).

(@ Main Frame TM 503, NSN 6625-00-373-
7528 (one each).

(b) Function Generator FG501A, NSN 6625-
01-106-9873, Tektronix (one each).

(c) Counter Timer DC503A, Tektronix NSN
6625-01-114-4890 (one each).

(d) Infrared Viewer, NSN 5855-01-295-2313
(one each).

(e) Electrical Container, NSN 5855-01-071-6277
(one each).

(f) Blank Panel, NSN 6110-01-033-3708 (one
each).

(g) protective Cover, NSN 5855-01-072-7995
(one each).

(h) BNC Tee Adapter 3285, NSN 5935-00-926-

7523 (two each).

(i) Cable BNCC-18, NSN 5995-00-764-2288 |}
(four each).

(j) Test Leads B36-2, NSN 6150-00-809-7855
(four each).

(k) Test Leads B36-0, NSN 6625-00-883-9746  |§
(four each).

(1) Adapter 1614-2, NSN 5935-00-789-6077
(two each).

(m) Adapter 1614-0, NSN 5935-00-789-6078
(two each)

(n) Cable 2241 C-36, NSN 5995-00-400-5268
(four each).

(0) Adapter 3221, NSN 6625-00-230-6388 (two
each).

(2) Night Vision Sight Test Set, AN/TAM-3.
NSN 5855-01-037-7341.

(a) Oscilloscope SC502, Tektronix, NSN
6625-01-023-7092 (one each).

(b) Digital Multimeter DM501A, Tektronix,
NSN 6625-01-075-8583 (one each).

(c) DC Power Supply HP 6284A Hewlett
Packard (one each).

Figure 3-O. Alinement Test Set

Change 9 3-1
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Section Il. SERVICE UPON RECEIPT

3-2. General. This section provides instruction for
inspection and operational testing of the TSSTS and
BSASE.

NOTE

D/NSC tilt stage cable (W12) is present in D/NSCs
with tilt stage assembly PN 13314265 and optical
assembly PN 13314267 only.

TC cable adapters (PNs 13314312-1, 13314312-2),
(W13, W14) are present with TC PN 13314321 only.
These adapters are required when using T2SSTS M S
PN 13314306 or MS PN 13163006 with TC 13314321.

3-3.  Inspection. Make sure all components of the
TSSTS and the BSASE are present in the assemblies
carrying cases. This includes all associated cables
(WI thru W8, W11, and W12), cable adapters (W13
and W 14), and RPC for TSSTS; W9 and W 10 for
BSASE. Inspection consists of a visual examination
of equipment to make sure the components are in
good condition. Normally, inspection should be
performed weekly to make sure the equipment is
maintained in a ready state. If equipment is in
continuous use, inspection should be performed daily.
Perform inspection in accordance with the preventive
maintenance checks identified in[chapter 2] [table 2
[6.]All inspected parts should be free of al dirt,
grease, or other foreign material. If cleaning is

required, refer tol paragraph 3-10l If any painted
areas are scratched, chipped, or worn, refer to

paragraph 3-11]1 Any parts found to be damaged or
worn near or beyond serviceable limits should be
replaced. Repair functions that are authorized for
various levels of maintenance are identified in the
maintenance allocation chart (MAC) provided in
After completing visual inspection and
any necessary repairs, it is recommended that the
TSSTS self test be performed or BSASE alignment
be checked, as directed in section V, to ensure
equipment is operational.

3-3.1 Missile Simulator Inspection. This paragraph
is performed as a precaution to prevent damage to
the TOW subsystem, in particular, the Command
Guidance Electronics (CGE). Refer tol figure 3-0.1]
for parts location.

(a) To inspect missile simulator, proceed as follows:

(1) Inspect black ring of electrical connector
for dents or out of roundness.

(2) Inspect for presence of green ring of
electrical connector and for cracks.

3-2 Change 10

(3) Depress plunger and examine center pin.
Center pin should be straight and plunger movement
should be smooth.

(4) If missile simulator failed any of the
conditions in steps 1 through 3, replace missile case
per [paragraph 3-49.1]

(5) Inspect for presence of connector label.

CAUTION

When removing connector label, be sure
to remove all parts of label. No residue
is permissible. Damaged label can cause
connector shorting which can damage
CGE.

(6) If any part of label is present, remove
connector label completely.

NOTE

There are two types of missile cases. Acceptable
position for fixed aft coupling is different. Each is
illustrated.

Proper alignment of fixed aft coupling to a type 1
missile case is when self-locking screw is not directly
opposite to connector. Proper alignment of fixed aft
coupling to a type 2 missile case is when ridge is
aligned with dent of fixed aft coupling.

(7) Inspect position of self-locking screw of
fixed aft coupling.

(8) If position of fixed aft coupling is
unacceptable, perform the following:

(@) Loosen self-locking screw.

(b) Reposition self-locking screw of fixed
aft coupling to an acceptable position.

(c) Tighten self-locking screw.

(d) Torque self-locking screw to 32 to 34
in- Ibs.

NOTE
Art is shown with assemblies apart for clarity.

(9) Inspect fixed forward coupling ring and
ensure that it is securely seated and that tang on the
fixed forward coupling ring is positioned in the slots
of the missile case and the forward extension ring.
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SEAL RETAINER §.— SCREW CONNECTOR LABEL
CENTER PIN
SEAL
\_‘,'/ PLUNGER
SHEAR PIN
UARD
PULL-UP SPRING @ G
GREEN RING
A
SEAL
4 ELECTRICAL RECEPTACLE
CONNECTOR GUARD

FIXED FORWARD COUPLING RING

MISSILE CASE

SLOT

FORWARD EXTENSION RING

FIXED FORWARD
COUPLING RING

INDEXING LUG

SCREW—

Figure 3-0.1. Missile Simulator Inspection Points (Sheet 1 of 2)
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SELF-LOCKING SCREW

TYPE 1 MISSILE CASE

UNACCEPTABLE

ACCEPTABLE

FIXED AFT COUPLING

SELF-LOCKING SCREW

RIDGE

TYPE 2 MISSILE CASE

Figure 3-0.1. Missile Simulator Inspection Points (Sheet 2 of 2)
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This will ensure that the indexing lugs are properly
positioned with respect to the electrical connector.

(10) If fixed forward coupling ring is not
secure and properly positioned, perform the following:

(a) Loosen screw.

(b) Remove fixed forward coupling ring
from missile case,

(c) Line up longer dlot of forward extension
ring with slot of missile case.

(d) Position fixed forward coupling tang
in slot of forward extension ring.

(c) Clamp fixed forward coupling ring and
install screw.

(f) Torque screw to 32 to 34 in-lbs.

(11) Inspect the indexing lugs on the fixed
forward coupling ring for gouges or dents.

(12) If indexing lugs on fixed forward coupling
ring are not free of gouges or dents, replace fixed
forward coupling. Refer t¢_figure 3-18 for parts
location.

Section |II1.

3-6. Introduction. This section explains the testing
and troubleshooting procedures for the TSSTS and
BSASE. Functional tests are presented in flow chart
form. If a fault is found in a particular assembly,
the operator is referenced to the applicable fault
isolation procedure for that assembly.

CAUTION

Test controller contains circuit cards that
are electrostatic discharge sensitive and
are subject to damage by a discharge of
static electricity. Wear a wrist ground
strap while handling these cards and
handle them by the edges only.

If, in any fault isolation procedure circuit cards are
reseated; cards should be-handled by edges only and
exposed pins and components should not be touched.
During these procedures, a wrist ground strap (item

41, [appendix_F) must be worn. Functional test may
require the use of TMDE listed in[paragraph 3-1]c.

3-7. Troubleshooting Tests For TSSTS. A series
of tests is performed to isolate malfunctions in the

TM 9-4935-474-14

(13) Inspect seal of missile case for damage.

(14) Depress seal and ensure that seal can be
depressed. There should be no resistance.

(15) If seal is damaged or seal cannot be
depressed perform the following:

(a) Remove three screws, seal retainer,
and seal.

(b) Replace seal as necessary.

(c) If present, remove shear-pin and pull-
up spring.
(d) Install seal, seal retainer, and three
screws.
(16) Inspect missile case for receptacle guard.

(17) If receptacle guard is damaged or missing,
install or replace with new receptacle guard per

[paragraph 3-49.5]

3-4. Operational Test For TSSTS. Perform steps
(1) thru (6) of[paragraph 2-9h.

3-5.  Operational Test For BSASE. Perform steps
1 thru 10 of[paragraph 2-9b,

TROUBLESHOOTING PROCEDURES

TSSTS to one of its three assemblies, and then to a
replaceable subassembly. Self test (test 00), figure
3-1 is used to troubleshoot to the assembly level of
the test Set. If one or more assemblies are
malfunctioning self test will identify them. Once
the faulty assembly is identified, the operator is
instructed to perform the appropriate test listcd in
[fable 3-1] to troubleshoot to the responsible
subassembly.

a. TSSTS Functional Test Procedure. The TSSTS
functional test procedures consists of
the following parts:

POWER, MS, D/NSC lamp checks
Display check

Self test (test 00)

Keyboard test

(1) The operator can fault isolate an assembly
by referring to the appropriate flow chart as called
out in the procedure. Faults such as no POWER light
or no display must be corrected before other tests
can be initiated. All stimuli sources, current paths
and BIT lines in the TSSTS arc checked using self

Change 10 3-2.3
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test. The TC keyboard test is done by exercising
the TC keyboard and observing the correct responses.
Self test is activated automatically when the power
is turned on and is completed in approximately 30
to 50 seconds. It can also be activated by entering
00 on the TC keyboard and pressing RUN. Self test,
or test 00, consists of 52 steps. The first 30 steps
check all logic, signa generation, and measurement
capabilities of the TC. This is the highest priority
of test 00 failures, and results in an immediate TC
FAIL SELF TEST message on the TC display. The
next 14 steps deal with MS power forms and signal
generation. A failure in this section of test 00 will
not cause an immediate failure message and the test
will continue to completion. At the end of the test
the message MS FAIL SELF TEST will be displayed.
The last eight steps of test 00 check the D/NSC power
forms, temperature sensing lines, driver
operations, and target presence. As in the previous
14 steps, the test will run al the way to the end
before the D/NSC failure message, DNSC FAIL SELF
TEST, is indicated on the TC display. If both the
MS and DNSC fail, the message MS/ DNSC FAIL SELF
TEST appears on the TC display.

(2) The message DNSC TEMP NOT READY may
be displayed. This indicates the temperature circuits in
the D/NSC have not reached operating temperature,
athough the remainder of the D/INSC circuits have passed
sdlf test. This is considered a conditional ready message.
When HLT is pressed on the TC keyboard, the TC display
indicates READY. The TSSTS is now operational and
the TSSTS functional test procedure can be compl eted.
After waiting approximately five minutes for the D/NSC
to reach operating temperature, test 00 should be run
again. If the TSSTS passes sdlf test, the TC display will
read READY. Before TSSTS can be considered fully
operational, tests 90, 91, 97 and 98 must be run.
[3-1] refers the operator to the proper fault isolation test
for the failed assembly.

b. Test 90 Operation. The test 90 TC fault
isolation procedure is used to check out
all signa paths, stimuli generation, and measurement
accuracy within the TC. The test consists of two
sections. The first section is the first 30 steps of
test 00 (self-test) in a stop-on-fail format. The second
part is a continuity check of switching circuit paths
within the TC, also in a stop-on-fail format.

(1) To activate test 90, enter 90 on the TC
keyboard and press RUN. The TC display will
indicate CONN. WRAP-AROUND CABLE. After
connecting the wrap-around cable, press ENT. TC
display indicates CON WI 1 AND SET TO TEST. After

3-2.4 Change 10

connecting the WII cable and setting the switch to
TEST position, press ENT on TC. Test 90 takes
approximately 90 seconds to complete when
failures arc encountered. A failure is identified by
the test number, step number, and circuit card(s)
failed as shown in the following example.

90 001, XX. ..
U 4 i}
Test Step Card(s)
Number Number Fail

(2) When a failure is detected pressing RUN
on the TC keyboard allows the test program to
continue to the next failure, or if no other failure
occurs, to completion. Each failure must be corrected
in the order of its occurrence. The test 90 fault
isolation table provides a description of
the relay being checked, the normal failure
indication, and the corrective action required for each
step that fails. If a failure occurs on circuit card A9
thru A13, the operator must attempt to align the cards
using the alignment procedure in section V before
replacing the card. After aligning indicated circuit
card(s), repeat test 90 to verify fault has been
corrected. If the same failure occurs, replace the
circuit card, perform the alignment procedures in
sectionV, and repeat test 90 to verify no faults.

c. Test 91 Operation. The test 91 cable fault
isolation procedure is used to
troubleshoot cables W2 thru W5 and W11. It is
essentially the same test as the second portion of
test 90; however, al communication between the TC
and A BOB is through the W2 thru W5 cables.
Therefore, any failures can be traced to a defective
cable. To initiate this test, enter 91 on the TC
keyboard and press RUN. The TC display will read
CONNECT BREAKOUT BOX. After the cables and
ABOB have been connected, press ENT. TC display
indicates CON WII AND SET TO TEST. After
connecting the WII cable and setting the switch to
TEST position, press ENT on TC. If the cables pass
the test, the TC display will indicate TEST 91
COMPLETED. If a cable or cables fail the test, the
TC display will indicate; 91: XXX FAIL WX... (XXX
represents the step; failed, X represents the cable to
be fault isolated). The test 91 cable fault isolation
table provides a description of the signal
or relay being activated, the normal failure indication,
and the corrective action required for each step that
fails. Repeat test 91 after replacing or repairing cable

no



to verify the fault has been corrected. Test 91 does
not check power cable W1. However, a separate
continuity check of power cable WI can be performed
to verify its performance.

d. Test 97 Operation. Test 97 D/NSC fault
isolation (figure 3-11]) procedure is used to fault
isolate four functional areas of the D/NSC:

Power

DS collimator
NS collimator
Tilt Stage

Change 10
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(1) Step 1 of test 97 contains all fault isolation
routines in test 97 to check the operation of the two
collimators, their associated cards, and power. The
next six steps (steps 2 thru 7) check the visibility of
the DSC targets using an IR viewer. If in any step
the target is not visible, the optical assembly must
be replaced. Steps 2 thru 8 of test 97 allow the
operator to manually control the tilt stage with the
RPC. By listening to the motors and looking at the
movement of the tilt stage, the operator can make sure
the tilt stage motors and the RPC are operating properly.
The function of each step in test 97 is listed in[fable
3-4. To perform this test, the D/NSC must be connected
to the TC through cable W4 and power must be applied
to the TC. Allow five minutes for D/NSC to warm

up.

(2) To initiate test 97, enter 97 on the TC
keyboard and press RUN. The TC display will indicate
test 97: XXX IN PROGRESS (where XXX eguas the
step number). At the end of step 1 the TC display
will either indicate test 97:001 PASSED or test 97:001,
REPLACE XX, XX. If the first step passes, the
operator must press STP or RUN to progress to each
of the following steps. If the first step fails, the
operator must respond to the failure indicated on the
TC display.

e Test 98 Operation. Test 98 is used to fault
isolate five functional areas of the MS; these are:

Power

Squib simulators
Pitch demodulation
Yaw demodulation
Missile present/gone

(1) The first six steps of the test 98 MS fault
isolation (figure 3- 13) procedure consist of built in
tests. These BIT's check the power forms and signal
generation circuitry in the MS. The next eight steps
make sure the signals generated by the M S fall within
specified parameters. The last two steps are manual
continuity checks that verify the operation of relays
on the A2 card, All steps are listed in[fable 3-5] To
perform this test the MS must be connected to the
TC through cable W5, and power must be applied to
the TC.

TM 9-4935-474-14

(2) To initiate test 98, enter 98 on the TC
keyboard and press RUN. The TC display will indicate
test 98: XXX IN PROGRESS (where XXX equals the
step humber). The program will continue through
step 14 even if one of the steps fail. When step 14
is completed, the display indicates whether the entire
test passed or failed. If failed, the fault isolation for
all the steps is displayed. If a failure is indicated,
press HLT, enter 98, and press STP. Pressing STP
after each step will cause test 98 to proceed step by
step and display a PASS or FAIL message after each
of the first 14 steps. In the STP (step) or RUN mode
of operation, the display will show IN PROGRESS
for step 15 and 16. If one of the first six steps fals,
the card(s) indicated on the TC display must be replaced.
If a failure occurs during steps 7 thru 14, the MS
alignment procedure must be attempted before any
cards are replaced. At the end of the test sequence,
the TC display will indicate 98:014 PASSED if the
MS has successfully passed all test steps.

3-8. Troubleshooting Tests For BSASE. a. BSA
Controller Self Test. BSAC self test consists of
erforming the BSASE operating procedures[ _paragraphl

steps 1 thru 12, and referring to the BSAC fault
indication flowcharts figure 3-14, when a failure is detected.

b. BSA Holding Fixture Self Test. The self test
procedure for the BSAHF consists of performing the
BSASE initial adjustments, [paragraph 2-80, steps 1
thru 9 for holding fixture serial numbers 2001 to
A0 8c| steps 1 thru 11 for serial
numbers 2006 and up. If the self test procedure shows
a fault and it cannot be corrected following the alignment ]
procedures in section V of this chapter, the BSAHF
must be returned to depot for maintenance.

Table 3-1. Troubleshooting Tests

Test Number Test Name
90 TC Test
91 Cable Test
97 D/NSC Test
98 MS Test
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CAUTION

START
TEST 00

CONNECT TS IN OPERATING
CONFIGURATION PER PARA 2-6b

TC CABLE ADAPTER PN 13314312-1 (W13) ONLY

REQUIRED FOR USE WITH TC PN 13314321 AND

MS PN 13314305 OR MS PN 13163005. DO NOT
USE WITH MS PN 13143604.

J1 ws 24 VDCS A

P1 I
_U MISSILE
MINIMUM

POWER SUPPLY 5 SIMULATOR
J1 OF DINSC 92

TC___CABLE _ 1O

PORITION
eORTY
J4 W4
J5 ws

34

J1 OF MS

CONNECT RPC TO J2 -
OF D/NSC

v

NOTE

TSSTS SELF TEST
AUTOMATICALLY
BEGINS WHEN
POWER IS
APPLIED TO TC

v

PERFORM THE

FOLLOWING:

* TURN TC POWER
SWITCH TOON

* OBSERVE INDICATOR
LAMPS

* OBSERVE TC
DISPLAY

L

ws

w4

PS

I P1 P2
J2

N
DAYNIGHT
SIGHT
COLLIMATOR

— —

Js J4

E TEST

J3 J2
ws 24V

N 5A
TEST |‘—-
CONTROLLER PWR POWER

SUPPLY

FAULT INDICATION

GO TO

FULL LINE OF «

* NO LAMPS LIT * FLOW CHART 00-A1( Figure 3-2)
« POWER LAMP LIT » FLOW CHART 00-A2 (Figure 3-3)
MS OR D/NSC LAMP
NOT LIT
+ POWER LAMP LIT « FLOW CHART 00-A2 (Figure 3-3)
MS AND D/NSC LAMPS
NOT LIT
+ POWER LAMP NOT LIT + FLOW CHART 00-A3 (Figure 3-4)
MS AND D/NSC
LAMPS LIT
FAULT INDICATION GOTO

FOLLOWED BY FULL
LINE OF [JAPPEAR
ON TC DISPLAY?

* NO INDICATION ON
TC DISPLAY
* SEGMENTS MISSING
IN TC DISPLAY
* TC DISPLAY
IS GARBLED

* FLOW CHART 00-B1( Rgure 3-5)

* REPLACE DISPLAY CARD ASSY
PER PARA 3-31
* FLOW CHART 00-B2 (Figure 3-6)

GO TO NEXT PAGE

Figure 3-1. TSSTS Functional Test

Change 11




SELF TEST
IN PROGRESS

AFTER TC
50 SECONDS DISPLAY
DOES TC INDICATES
DISPLAY DNSC TEMP NOT
INDICATE READY?

READY?
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MESSAGE INDICATED

TEST TO BE RUN

TC FAIL SELF TEST
MS FAIL SELF TEST

DONSC FAIL SELF TEST

L o

MS/DNSC FAIL SELF TEST

90 ( Figure 3-9)

90 {Figure 3-9), 91 (Figure 3-10),
98 (Figure 3-13)

90 (Figure 3-9), 91 {Figure 3-10),
97 (Figure 3-11)

90 (Figure 3-9), 81 (Figure 3-10),

98 (Figure 3-13), 87 (Figure 3-11)

PRESS HLT
ONTC
KEYBOARD

NOTE

READY. OVEN

WAIT FIVE MINUTES,
TEST 00 AGAIN

THIS IS A CONDITIONAL

HAS NOT COME UP TO THE
PROPER TEMPERATURE
BUT ALL OTHER CIRCUITS
CHECK. FINISH TEST 00,

RUN

TEST TO BE RUN:
90 (Figure 3-9}

91 (Figure 3-10}
97 (Figure 3-11}

]

DOES TC

YES INDICATE

READY AGAIN?

*READY

e ENTEROTHRU9
ON TC KEYBOARD
o PRESS HLT

DNSC TEMP NOT

v

TEST TO BE RUN:
90 {Figure 3-9)

TC

'+ 28 91 (Figure 3—-10})
v 97 (Figure 3—-11)

98 (Figure 3—13)
FAULT INDICATION GO TO

DISPLAY

:qNUDh;EAnTAiZ e CANNOT ENTER FROM TC
ENTERED THEN KEYBOARD

e READY ISNQOT INDICATED
AFTER PRESSING HLT

e CANNOTENTER FROM
SINGLE KEYONTC
KEYBOARD

READY?

FLOWCHART 00 - C1 (Figure 3-7)

REPLACE T7C KEYBOARD AND
FILTER PER PARA 3-35 AND 3-37
FLOWCHART Q0 - C2 (Figure 3-8}

TSSTS
IS FULLY
OPERATIONAL

Figure 3-1. TSSTS Functiona/ Test procedure (sheet2 of 2).
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FAULT INDICATION:
NQ INDICATOR LAMPS LIT

o CHECK THAT 24 VDC
POWER SUPPLY IS ON

o CABLE W8 CONNECTED
PROPERLY

POWER ON AND
CABLE WB
CONNECTED?

e CONNECT CABLE W8
e TURN TC POWER ON

YES

RUN
TEST 00

® TURN TC POWER OFF
o CONTINUITY CHECK
CABLE WB PER TABLE

LEAD PIN
WHITE A
B8LACK B
GREEN C

GO TO NEXT PAGE

Figure 3-2. TC Fault Indication 00-Al (Sheet 1 of 3)
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® REPLACE CABLE W8
® TURN TC POWER ON

CONTINUITY
GOOD?

e TURN TC POWER OFF

o DISCONNECT ALL
CABLES FROM TC

® PERFORM THE
FOLLOWING
CONTINUITY CHECKS

v

RUN
TEST 00

CHECK POSSIBLE FAULTY
NO PIN TO PIN CB1 SHOULD READ ASSY

\ A C OFF OPEN POWER FILTER
ASSY

2 8 C OFF OPEN POWER FILTER
ASSY

3 A 8 ON  CONTINUITY CB1, DS1 LONG
WIRE INTB

o REPLACE TC POWER
FILTER ASSY PER
PARA 3-2¢

® RUN TEST 00

CONTINUITY
CHECK #1
GOOD?

® REPLACE TC POWER
FILTER ASSY PER
PARA 3-2¢

® RUN TEST 00

CONTINUITY
CHECK #2
Gooo?

GO TO NEXT PAGE

Figure 3-2. TC Fault indication 00-Al (Sheet 2 of 3).
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e REMOVE TC FRONT PANEL
ASSEMBLY PER PARA 3-18

e VISUALLY INSPECT TC POWER

FILTER ASSEMBLY AND

CIRCUIT BREAKER TO

ENSURE ALL CONNECTIONS

ARE TIGHT

® VISUALLY INSPECT WIRIN

HARNESS FOR BROKEN OR

FRAYED WIRE

CONTINUITY
CHECK #3
GOOD?

® TIGHTEN LOOSE
CONNECTIONS

ALL
CONNECTIONS
AND WIRE
GOOoD?

REPLACE FAULTY
WIRE

® RUN TEST 00

CONTINUITY CHECK
WITHCBt —
BETWEEN J1

AND DS1 PIN A3

e REPLACE TC CIRCUIT
BREAKER (CB1) PER
CONTINUITY PARA 3-27

GOOoD?

® RUN TEST 00

o REPLACE TC
INDICATOR LAMP (DS1)
HOLDER PER PARA 3—24

® RUN TEST 00

Figure 3-2. TC Fault Indication 00-Al (Sheet 3 of 3).
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TC POWER INDICATOR
LAMP LIT

MS AND/OR D/NSC
INDICATOR LAMP(S)
NOT UT

+ RUN TEST 00 FROM
BEGINNING TO END
+ OBSERVE TC DISPLAY

DOES

UNIT WITH *« TURN TC POWER OFF m
UNLIT LAMP « REMOVE LAMP(S)
FAIL SELF « CONTINUITY CHECK

TEST? LAMP(S)

RUN PROPER - REPLACE TC MS
TROUBLESHOOTING AND/OR D/NSC
TEST FOR UNIT LAMP(S) INDICATOR LAMP(S)
FAILED PER o3 PER PARA 3-26
TSSTS FUNCTIONAL
TEST PROCEDURE « RUN TEST 00
FIGURE 3-1
« INSTALL LAMP
« REMOVE TC FRONT PANEL > (|
ASSY PER PARA 3-18
- CONTINUITY CHECK DS2 + DS3
SHOULD
PIN PIN READ
1 2 <100 Q
PUSH LAMP DOWN
1 3 <i00Q
« REPLACE TC MS
AND/OR D/NSC
INDICATOR LAMPS
HOLDER(S)
PER PARA 3-24
« RUN TEST 00

WIRING HARNESS/
MOTHERBOARD
FAULTY
RETURNTC

TO DEPOT

Figure 3-3. TC Fault Indication 00-A2
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TC POWER INDICATOR LAMP
NOT LT

MS AND/OR D/NSC
INDICATOR LAMPS LIT

!

* TURN TC POWER OFF
» REMOVE LAMP
« CONTINUITY CHECK

LAMP -“‘

+ REPLACE TC POWER
INDICATOR LAMP PER
PARA 3-26

er

+ RUN TEST 00

« INSTALL LAMP

« REMOVE TC FRONT PANEL
ASSY PER PARA 3-18

« CONTINUITY CHECK DS1

SHOULD
PIN PIN READ m
1 2 <100 Q

PUSH LAMP DOWN
\ 1 3 <100Q

« REPLACE TC POWER
INDICATOR LAMP
HOLDER PER PARA
3-24

+ RUN TEST 00

= REPAIR TC INTERNAL
HARNESS ASSY
PER PARA 3-48 T3

* RUN TEST 00

Figure 3-4. TC Fault Indication 00-A3.
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REPLACE TC
POWER CONVERSION
ASSY PER
PARA 3-18
Figure 3-5.

TM 9-4935-474-14

TC DISPLAY
1S
BLANK

v

e TURN TC POWER OFF
® DISCONNECT ALL CABLES
FROM TC
& REMOVE TC
ELECTRONIC ASSY
FROM CASE PER
PARA 3-14

v

®TURN TC POWER OFF
SUNSEAT CARDS A1
THRU A9

® DISCONNECT POWER
CONVERSION ASSY
CONNECTOR J102

® CONNECT CABLE W8

@ TURN TC POWER ON

o WITH DMM CHECK FOR
+5VDC ATJ102,PIN
T{HI}) AND PIN R(LO}

IS
+6 VDC
PRESENT?

® RESEAT CARDS
ONE AT A TIME

® TURN TC POWER ON
AFTER EACH CARD
RESEATED

® MONITOR +5 VDC

e TURN TC POWER OFF

o RECONNECT
CONNECTOR J102

o CONNECT ABOB TO TC
CONNECTOR TEST

® SET ABOB TC SIGNALS
SWITCH TO +5 vDC

® TURN TC POWER ON

®CHECK FOR +5 VDC AT
ABOB QUTPUT(HI) AND
COMILO) TEST POINTS

s
+5 VDC
PRESENT?

GO TO NEXT PAGE

® RUN TEST 00

®TURN TC POWER OFF TO
SEAT CARD JUST CHECKED
AND UNSEAT NEXT CARD
® CARD OR CARDS THAT
CAUSES +5 VDC TO
DAOP IS FAULTY. RE-
PLACE PER PARA 3- 40 'ca'

TC Fault Indication 00-B1 (Sheet 1 of 2).
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3-12

REPLACE THE FOLLOWING
CARDS IN ORDER ONE AT A
TIME PER PARA 3-40AND 3-31

A15

Al8

A7

Al4

DISPLAY

v

TURN TC POWER ON AFTER
A CARD IS REPLACED

DOES
TC DISPLAY
WORK?

HAVE ALL FIVE
CARDS BEEN
REPLACED?

WIRING HARNESS/
RUN MOTHERBOARD FAULTY
TEST 00 RETURN TC TO DEPOT

Figure 3-5. TC Fault Indication 00-B1 (Sheet 2 of 2)



TC DISPLAY
GARBLED

TM 9-4935-474-14

REPLACE THE FOLLOW-
ING CARDS IN ORDER
ONE AT A TIME PER PARA
340 AND 3-31

A15
Al6
Al?
Al4
DISPLAY

TURN TC POWER ON
AFTER A CARD
IS REPLACED

DOES
TC DISPLAY
WORK?

RUN
TEST 00

HAVE ALL
FIVE
CARDS
BEEN
REPLACED?

WIRING HARNESS/
MOTHERBOARD
FAULTY
RETURN TC
TO DEPOT

Figure 3-6. TC Fault Indication 00-B2.
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CANNOT ENTER
CORRECTLY FROM
TC KEYBOARD

v

e TURN TC POWER OFF

s REMOVE TC
ELECTRONIC ASSY
FROM CASE PER
PARA 3-14

v

® UNSEAT CARDS A7, AB,
AND A9

e CONNECT CABLE W8

e TURN TC POWER ON

o EXERCISE TC

KEYBOARD

v

TURN TC POWER OFF
RESEAT CARDS A7, AB, Al
REPLACE DISPLAY CARD
ASSY PER PARA 3-31
TURN TC POWER ON
EXERCISE TC
KEYBOARD

DOES TC NO
RESPOND TO

TC KEYBOARD?

TURN TC POWER OFF
RESEAT ONE CARD
TURN TC POWER ON

EXERCISE TC
KEYBOARD

® TURN TC POWER OFF
o REPLACE KEYBOARD
AND FILTER ASSY PER
PARA 3-35 AND 3-36
e TURNTC POWER ON

® EXERCISETC
KEYBOARD

DOESTC
AESPOND TO
TC KEYBOARD?

WIRING HARNESS/
DOES TC YES DOES TC MOTHERBOARD
RESPOND TO J RUN RESPOND TO FAULTY
TC KEYBOARD? TEST 00 TC KEYBOARD? RETE::OTTC TO
e TURN TC POWER OFF
REPLACE CARD JUST RUN
RESEATED PER TEST 00

PARA 3-40

Figure 3-7. TC Fault Indication OO-CL1.
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CANNOT ENTER FROM
PARTICULAR KEY(S)
ON TC KEYBOARD

v

® TURN TC POWER OFF

o DISCONNECT ALL
CABLESTO TC

e REPLACE TC
KEYBOARD AND
FILTER ASSY PER
PARA 3-35 AND 3-36

v

-

o RECONNECT CABLE W8
e TURN TC POWER ON

e EXERCISE TC
KEYBOARD

/

DOES TC RESPOND
TO TC KEYBOARD?

® REPLACE DISPLAY
CARD ASSY PER
PARA 3-31

® RUN TEST 00

RUN TEST 00

Figure 3-8. TC Fault Indication 00-C2.
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NOT
CONNECTED
w7
 PRESS HLT ON TC KEYBOARD
% I ) 2
‘ MS D/NSC TSS TURRET
e PTRY,
w8
Wi M Test n :Gwea
SUPPLY
* READY
® ENTER 90 ON TC
KEYBOARD
® PRESS RUN
CONN.
WRAP- AROUND
CABLE
90:X XX IN PROGRESS
o DISCONNECT CABLES
W4 AND W5
® CONNECT WRAP-ARQUND
CABLE W7
DISPLAY
® PRESS ENT INDICATES 90:XXX
FAIL AT, . . . A17
CON © PERFORM ACTIONS
W11 AND SET INDICATED IN
TO TEST TC IS FULLY
OPERATIONAL TABLE 3-2
® RUN TEST 90
© CONNECT CABLE W11 TO l
TC TEST CONNECTOR
© SET CABLE W11 SWITCH
80X TO TEST {F PROBLEM NOT
CORRECTED, WIRING
® PRESS ENT HARNESS/MOTHERBOARD
FAULTY RETURN
TC TO DEPOT

3-16

Figure 3-9. Test 90 TC Fault Isolation.
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Table 3-2. Test 90 TC Fault Isolation

Step
Number  Description Indication Action
WARNING
Set POWER switch to OFF before removing or installing circuit cards or components to
prevent possible injury to personnel.
CAUTION
The circuit cards in the TC are electrostatic discharge sensitive devices and are subject to I
damage by discharge of static electricity, Wear a wrist ground strap when handling cards
and handle them by edges only. Circuit cards must be transported in antistatic bags.
1 RAM Test Al4 Replace as indicated.
2 EPROM Test Al6, Al7 Replace as indicated.
3 Display Test Missing Replace display card.
display
segments.
4 DVM Null A8, A9, PWR NOTE
If A9 card is found to be faulty, perform alignmentl
procedures for A9 card pef_paragraph 3-147b and c. If
card will not align replace card.
(1) Connect ABOB P7 to TC TEST jack. Check the fol-
lowing voltage settings on ABOB between OUTPUT and
COM test points. TC Signal Setting.
+5 VDC £0.5 VDC
+15 VDC %0.75 VDC
-15 VDC 0.75 VDC
-15 VDC ISO $0.75 VDC
+15 VDC ISO 10.75 VDC
+5 VDC 1SO +0.5 VDC
If one or more voltages are missing, replace power
conversion assembly.
(2) Turn POWER OFF.
(3) Put A8 card on extender card. Turn POWER ON.
With external DVM, measure across A8 Pin 69 (HI) and
Al10 TP4 (LO) for logic low (0.8 VDC max). If logic
low is not present replace A8 card.
(4) With external DVM check across A8 Pin 25 (HI)
and Al0 TP4 (LO) for +15 +0.75 VDC, If +15 vDC §
is not present replace power conversion assembly; if +15
VDC is present replace A9 card.
5 Precision a. A8, A9, NOTE
10V Al0

If AlO card is found to be faulty, perform alignment]j
procedures for AIO card per[ paragraph 3-147¢ and
f. If card will not align replace card. [ |

Change 11 3-17
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Table 3-2. Test 90 TC Fault Isolation-Continued

Step
Number Description Indication Action

5 If A9 card is found to be faulty per-
(cont) form alignment procedures for A9 card

per[ paragraph 3-147b and c. If card

will not align replace card.

(1) Connect ABOB P7 to TC TEST jack.

(2) Check +10 VDC REF 1 +0.3 VDC on
ABOB between OUTPUT and COM test
points, using DVM. If +10 +0.3 VDC is
not present replace Al0 card.

(3) With external DVM check A9 DVM
Bus. Place probe on A9 TP1 (LO) and
metal portion of CI (HI). If +10 0.3
VDC is not present replace A8 card.

(4) On ABOB check +15 IS0 and -15V
I1SO. If +15 and -15 +£0.75 VDC is present
replace A9 card; if voltage is not present
replace power conversion assembly.

b. A2, A4, (1) Turn POWER OFF.

AS, A8
(2) Unseat all indicated cards,
except A8, in card cage.

(3) Turn POWER ON.
(4) Enter 90,:,5. Press STP.

(5) If step 5 does not pass replace
A8 card; if it does pass step 5, turn
POWER OFF.

(6) Reseat one card at a time. Turn
POWER ON. Run step 5 after each card
is reseated. Replace the card which
causes step 5 to fail,

C. A4, A5, Same as step 5b.
A6, A7, A8

6 Precision a. A8, A9 NOTE
10V

inverted If A9 card is found to be faulty perform alignment

procedures for A9 card per[ paragraph 3-147b and c.
If card will not align replace card,

With external DVM check A9 card on
DVM Bus. Place probe on A9 TP1 (LO)
and metal portion of ClI (HI) and check for
-10 +0.3 VDC. If voltage is present replace
A9 card; if voltage is not present replace
A8 card.
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Table 3-2. Test 90 TC Fault Isolation - Continued

Step
Number

Description

Indication

Action

6

{cont)

10

11

5V Bus

15V Bus

-15V Bus

DVM OFF
SET

DVM
Accuracy

b. A2 thru
A8

A8, PWR

A8, PWR

A8, PWR

A9

(1) Turn POWER OFF.

(2) Unseat all indicated cards,
except AS8.

(3) Turn POWER ON.
(4) Enter 90,:,6. Press STP.

(5) If step 6 does not pass replace
A8 card; if it does pass step 6 turn
POWER OFF

(6) Reseat one card at a time. Turn
POWER ON. Run step 6 after each card
is reseated. Replace the card which
causes step 6 to fail.

Connect ABOB P7 to TC TEST jack.
Check + 5 VDC on ABOB between COM
and OUTPUT test points. If + 5 £ 0.5
VDC is present replace A8 card; if + 5

+ 0.5 VDC is not present replace power
conversion assembly.

Connect ABOB P7 to TC TEST jack.

Check + 15 VDC on ABOB between COM

and OUTPUT test points. If + 15 £ 0.75

VDC is present replace A8 card; if + 15

+0. 75 vDC is not present replace power

conversion assembly.

Connect ABOB P7 to TC TEST jack.
Check -15 VDC on ABOB between COM
and OUTPUT test points. If -15 + 0.75
VDC is present replace A8 card. If -15
+0.75 VDC is not present replace power
conversion assembly.

NOTE

Perform alinement procedures for A9 card per
[paragraph 3-147¢ and d. If card will not aline
replace card.

Replace as indicated.
NOTE

Perform alinement procedures for A9 card per

paragraph 3-147¢ and d. If card will not aline

replace card.

Replace as indicated.
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Table 3-2. Test 90 TC Fault Isolation - Continued

Step

Number Description Indication Action
12 Precision A8, Al12 Connect ABOB P7 to TC TEST jack.
REF #2 Check + 10 VDC on ABOB REF #2 between
COM and OUTPUT test points. [f + 10 *0.3
VDC is not present replace A12 card
if voltage is present replace A8 card.
13 ANALOG A4, A0 NOTE
STIMULI
3.33V If A 10 card is found to be faulty perform alinement
procedures for A 10 card pef paragraph 3-147¢
and f. If card will nt aline replace card.
(1) Turn POWER OFF.
(2) Tag and switch A4 and A2 cards.
(3) Turn POWER ON.
(4) Enter 98,:,13. Press STP.
(5) If step 13 passes replace A4
card; if step 13 fails replace A 10
card.
(6) Remove al tags from cards.
14 ANALOG AlO Perform alinement procedures for A 10
STIMULI card per[ paragraph 3-147¢ and f. If
-3.33V card will not aine replace card.
15 2VRMS A9 Perform alinement procedure for A9
Square card per[ paragraph 3-147d. If card
wave will not aline, replace card.
16 RMS Test Al10, Al'1 NOTE
If All card is found to be faulty perform alinement
procedures for Al 1 card per_paragraph 3-147§ and h.
If card will not aline properly replace card.
Check for 7 £ 0.01 VRMS, 341 +17 Hz
signal between TP2 (HI) and TP3 (LO) on
All card. If signal is present, replace AlO
card; if not replace Al 1 card.
17 ANALOG A9, Al 1, NOTE
Processor 14
@1341 Hz If Al 1 card is found to be faulty perform alinement

3-20 Change 2

procedures for Al 1 card pef paragraph 3-147f and h.
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Table 3-2. Test 90 TC Fault Isolation - Continued

Step
Number

Description Indication

Action

17
(cont)

18

19

20

21

ANALOG All
Processor
@683 Hz

Pk-Pk A2, A6,
Detection All

X1 A4, A10
Reference

Signal Al, A3
Shorting

(1) Turn POWER OFF.
(2) Replace Al4 card.
(3) Turn POWER ON.
(4) Enter 90,:,17. Press STP.

(5) If step 17 does not pass replace
All card and re-enter 90,:,17. Press
STP.

(6) If step 17 does not pass replace
A9 card.

Perform ainement procedures for All

card perlparagraph 3-147¢ and h. If

card will not aine replace card.
(1) Turn POWER OFF.

(2) Tag and switch A2 and A4 cards.
(3) Turn POWER ON.
(4) Enter 90,:,19. Press STP.

(5) If step 19 passes replace tagged
A2 card. If step 19 does not pass tag
and switch A6 and A5 cards.

(6) Enter 90,:,19. Press STP.

(7) If step 19 passes replace tagged
A6 card; if step 19 does not pass
replace A1l card.

(8) Remove al tags from cards.
(1) Turn POWER OFF.

(2) Tag and switch A4 and A2 cards.
(3) Turn POWER ON.
(4) Enter 90,:,20. Press STP.

(5) If step 20 passes, replace A4
card; if step 20 does not pass replace
A10 card.

(6) Remove al tags from cards.
(1) Turn POWER OFF.

(2) Put Al card on extender card.
(3) Turn POWER ON.
(4) Enter 90,:,21. Press STP.
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Table 3-2. Test 90 TC Fault Isolation - Continued

Step
Number Description Indication Action
21 (5) Measure across Al Pin 55 (HI) and
(cont) Pin 21 (LO) for +0.90 to +1.10 VDC.
If +1.00 VDC is present replace Al
card; if +1.00 VDC is not present
replace A3 card.
22 X1 A4, A7, All (1) Turn POWER OFF.
Amplifier
(2) Tag and switch A4 and A2 cards.
(3) Turn POWER ON.
(4) Enter 90,:,22. Press STP.
(5) If step 22 passes replace tagged
A4 card; if step 22 does not pass tag
and switch A7 and A6 cards.
(6) Enter 90,:,22. Press STP.
(7) If step 22 passes replace tagged
A7 card; if step 22 does not pass
replace A1l card.
(8) Remove all tags from cards.
23 X10 All Replace as indicated.
Amplifier
24 PSD A3, A5, All (1) Place oscilloscope probe on A9
Rejection TP1 (LO) and metal portion of C1 (HI)
and check for a1 +0.5 VRMS, 100 +5 Hz
signal. If signal is present replace A1l card;
if signa is not present, turn POWER OFF.
Tag and switch A7 and A5 card.
(2) Turn POWER ON.
(3) Enter 90,:,24. Press STP.
(4) If step 24 passes replace tagged
A5 card; if step 24 does not pass
replace A3 card.
25 PSD Slope All Replace as indicated.
26 Programmer A13 Replace as indicated.
Interface
Bit
27 Programmer A13 Replace as indicated.
Interface
Bit
28 Programmer A13 Replace as indicated.
Interface
Bit
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Step
Number Description Indication

29 Programmer A13 Replace as indicated.
Interface
Bit

30 Printer Not Used None

31 Close A6- A6 Replace A6 card.
K5 relay.

32 Close A6- A6 Replace A6 card.
K7 relay.

33 Close A6- A6 Replace A6 card.
K11 relay.

34 Close A6- A6 Replace A6 card.
K12 relay.

35 Close A6- A6 Replace A6 card.
K15 relay.

36 Close A6- A6 Replace A6 card.
K16 relay.

37 Close A6- A6 Replace A6 card.
K1 relay.

38 Close A6- A6 Replace A6 card.
K2 relay.

39 Close A6- A6 Replace A6 card.
K4 relay.

40 Close A7- AT Replace A7 card.
K1 relay.

41 Close A7- A7 Replace A7 card.
K2 relay.

42 Close A7- A7 Replace A7 card.
K3 relay.

43 Close A7- A7 Replace A7 card.
K4 relay.

44 Close A7- A7 Replace A7 card.
K5 relay.

45 Close A7- A7 Replace A7 card.
K6 relay.

46 Close A7- A7 Replace A7 card.
K7 relay.

47 Close A7- A7 Replace A7 card.
K9 relay.

48 Close A7- A7 Replace A7 card.
K10 relay.
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Table 3-2. Test 90 TC Fault Isolation - Continued

Step
Number Description Indication Action

49 Close A7- A7 Replace A7 card.
K11 relay.

50 Close A7- A7 Replace A7 card.
K12 relay.

51 Close A7- A7 Replace A7 card.
K13 relay.

52 Close A7- A7 Replace A7 card.
K14 relay.

53 Close A7- A7 Replace A7 card.
K15 relay.

54 Close A7- A7 Replace A7 card.
K16 relay.

55 Close A4- A4 Replace A4 card.
K3 relay.

56 Close A4- A4 Replace A4 card.
K5 relay.

57 Close A4- A4 Replace A4 card.
K6 relay.

58 Close A4- A4 Replace A4 card.
K7 relay.

59 Close A5- A5 Replace AS card.
K4 relay.

60 Close A5- A5 Replace A5 card.
K6 relay.

61 Close A5 A5 Replace A5 card.
K7 relay.

62 Close A5- A5 Replace A5 card.
K10 relay.

63 Close A5- AS Replace A5 card.
K11 relay.

64 Close A5 A5 Replace A5 card.
K12 relay.

65 Close A5- A5 Replace A5 card.
K13 relay.

66 Close A5 AS Replace A5 card.
K14 relay.

67 Close A5- A5 Replace A5 card.
K15 relay.

68 Close A5- A5 Replace A5 card.
K16 relay.
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Table 3-2. Test 90 TC Fault Isolation - Continued

Step
Number Description Indication Action
69 Close A5- A5, A12 (1) Turn POWER OFF.
K3 relay. (2) Tag and switch A5 and A6 cards.
(3) Turn POWER ON.
(4) Enter 90,:,69. Press STP.
(5) If step 69 passes replace tagged
A5 card; if step 69 does not pass
replace A12 card.
70 Close K13, Al Replace Al card.
K14, K15, and
K16 relays on
AZ card. Test
K7, K11, K12,
K13 and K14
relays on Al
card for short
to ground.
71 Close A2- A2 Replace A2 card.
K13 relay.
72 Close A2- A2 Replace A2 card.
K14 relay.
73 Close A2- A2 Replace A2 card.
K15 relay.
74 Close A2- A2 (1) Perform ainement procedure for
K16 relay. A10 card perl_paragraph 3-147. If
card will not aline replace card.
(2) Replace A2 card.
75 Close A5-K1 A10 Replace A10 card.
and A5-K5
relays. Test
current
source on
A10 card.
76 Close A5-K1 A5 Replace A5 card.
relay.
77 Close A5-K5 A5 Replace A5 card.
relay.
78 Close A5-K2 A5 Replace A5 card.
relay.
79 close A5-K9 A5 Replace A5 card.
relay.
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Table 3-2. Test 90 TC Fault Isolation - Continued

Step
Number Description Indication Action
80 Close A8-K1 A8 Replace A8 card.
and A8-K4
relay.
81 Close A8-K1 A8 Replace A8 card.
A8-K5 relay.
82 Close A8- A8 Replace A8 card.
K12 relay.
83 Close A8- A8 Replace A8 card.
K13 relay.
84 Close A8- A8 Replace A8 card.
K14 relay.
85 Close A8- A8 Replace A8 card.
K15 relay.
86 Close A8- A8 Replace A8 card.
K16 relay.
87 Close A4-K2 A4 Replace A4 card.
relay.
88 Close A4-K1 Al A4 (1) Turn POWER OFF.
relay.
(2) Tag and switch A4 and A5 cards.
(3) Turn POWER ON.
(4) Enter 90,:,88. Press STP.
(5) If step 88 passes, replace tagged A4 card;
if step 88 does not pass, replace Al card.
89 Close A7-K8 A4 Replace A4 card.
relay. Test
A4-K10
relay.
90 Close A7-K8 A4 Replace A4 card.
relay. Test
A4-K11
relay.
91 Close A7-K8 A4 Replace A4 card.
relay. Test
A4-K12
relay
92 Close A5-K8 A3 Replace A3 card.
relay. Test
A3-K2 relay.
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Table 3-2. Test 90 TC Fault Isolation - Continued

Step
Number

Description

Indication

Action

92

93

94

95

96

97

98

99

100

Close A5-K8
relay. Test
A3-K2 relay.

Close A6-
K13 and A6-
K14 relays.
Test K7 on
A3 card.

Close K7 on
A3 card.
Test A6-K13
relay.

Close K7

on A3 card.
Test A6-K14
relay.

Close A13-
K2 relay.
Read PIA
U13-PBO =1.

Close A13-
K2 relay.
Read PIA
U13-PA (O
thru 6) = 1.

Close A13-
K2 relay.
Read PIA
U7-PB (2,4,
5,7) =1 and
U7-PB (0,1,
36) =1

Close A13-
K2 relay.
Read PIA
U7-PA (1,2,
4567 =1
and U7-PA
(0,3) = 0.

Close A13-K12
and A13-K13
relays. Read
PIA U7-PA
(6,7)=0.

A3

A3

A6

A6

A13

A13

A13

A13

A13

Replace A3 card.

Replace A3 card.

Replace A6 card.

Replace A6 card.

Replace A13 card.

Replace A13 card.

Replace A13 card.

Replace A13 card.

Replace A13 card.

Change 3
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Table 3-2. Test 90 TC Fault Isolation - Continued

Step
Number Description Indication Action
101 Leave A1l A10, A11, (1) Turn POWER OFF.
PIA in ini- Al12
tial state. (2) Unseat A10 card.
Read PIA
Uul-pPB4=1 (3) Turn POWER ON.
and U1-PB
(5,6,7)=0 (4) Enter 90,:,101. Press STP.
(5) If step 101 passes, replace A10
card.
(6) If step 101 fails turn POWER OFF.
(7) Reseat A10 and unseat A12 card.
(8) Turn POWER ON.
(9) Enter 90,:,101. Press STP.
(10) If step 101 passes replace A12
card; if step 101 does not pass
replace A1l card.
102 Close A13-K2 All Replace A1l card.
relay. Read
A1l PIA U1-
PB(4,7)=1
and U1PB
(56)=0
103 Close A10-K Al, A1l (1) Turn POWER OFF.
and A10-K2
relays. Read (2) Unseat Al card.
A1l PIA U1-
PB5=1. (3) Turn POWER ON.
(4) Enter 90,:,103, Press STP.
(5) If step 103 passes replace Al
card; if step 103 does not pass
replace A1l card.
104 Close A10-K3 All Replace A1l card.
and A10-K4
relays. Read
All PIA
Ul-PB6 = 1.
105 Close A10-K3 A10 Replace A10 card.
relay. Read
All PIA
Ul-PB6 = 1.
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Table 3-2. Test 90 TC Fault Isolation - Continued

Step
Number

Description

Indication

Action

106

107

108

109

110

11

112

Close A10-K2
relay. Read
All PIA
U1-PB5 = 1.

Close A10-K1
relay. Read
All PIA
U1l-PB5 = 1.

Close A10-K2
and A1-K8
relays. Read
All PIA
U1-PB5 = 0.

Clear A12 PIA
U6-PB (0 thru
7). Read UG-
PA (1 thru

5) = 0.

Set A12 PIA
U6-PB (0
thru 3) = 1.
Read U6-PA
(1 thru 5)

Reset-Enable
A12 FIF.

Clear PIA
U1-PB (O thru
7). Read PIA
U6-PB (4 thru
7)=0.

Reset-Enable
A12 F/F. Set
PIA U1-PB (4
thru7) = 1.
Read PIA U6-
PB (4 thru 7)

Al, A10

A10

Al

Al2

Al12

Al12

Al2

(1) Turn POWER OFF.
(2) Unseat Al card.

(3) Turn POWER ON.
(4) Enter 90,:,106. Press STP.

(5) If step 106 passes replace Al
card; if step 106 does not pass

replace A10 card.
Replace A10 card.

Replace Al card.

Replace A12 card.

Replace A12 card.

Replace A12 card

Replace A12 card.
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Table 3-2. Test 90 TC Fault |solation - Continued

Step

Number Description

Indication

Action

113 Clear A12
PIA Ul1-PB
(0 thru 7).
Read U1-PA.

114 Set 12 PIA
Ul-PB (O
thru 3) = 1.
Read U1-PA
(O thru 3)
=1.

115 Set A12 PIA
Ul-CA2=1.
Read A1l PIA
U1-PB4=0.

116 Close Al11-
K1 relay.
Read PIA
Ul-PB4=1.

117 Close A13-
K2 relay.
Test A3-K9
relay.

118 Close A13-
K2 relay.
Test A3-
K10 relay.

119 Close A13-
K2 relay.
Test A3-
K11 relay.

120 Close A13-
K2 relay.
Test A3-
K12 relay.

121 Close A13-
K2 relay.
Test A3-
K13 relay.

122 Close A13-
K2 relay.
Test A3-
K14 relay.

123 Close A13-
K2 relay.
Test A3-
K15 relay.

3-30

Al12

Al12

All, Al12

All

A3

A3

A3

A3

A3

A3

A3

Replace A12 card.

Replace A12 card.

(1) Replace A12 card.

(2) Replace A1l card.

Replace A1l card.

Replace A3 card.

Replace A3 card.

Replace A3 card.

Replace A3 card.

Replace A3 card.

Replace A3 card.

Replace A3 card.
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Step
Number

Description

Indication

124

125

126

127

128

129

130

131

132

Close A2-
K11 and A2-
K12 relays.
Test A1-K1,
A1-K9, and
A1-K10
relays for
short to
ground.

Close A2-
K11 relay.

Close A2-
K12 relay.

Close A6-KS8,
A4-K13, and
A4-K14
relays. Test
Al1-K1, Al-
K9, and
A1-K10 for
short to
ground.

Close A6-K8
relay. Test

A4-K13 relay.

Close A6-K8
relay. Test

A4-K14 relay.

Close A6-K8
relay. Test
A2-K1 relay.

Close A2-K3,
A2-K4, A3-
K3, and A3-
K4 relays.
Test A1-K3
and A1-K4
relays for
short to
ground.

Close A3-K3
and A3-K4
relays. Test
A2-K3 relay.

Al

A2

A2

Al

A4

A4

A2

Al

A2

Replace Al

Replace A2
Replace A2

Replace Al

Replace A4

Replace A4

Replace A2

Replace Al

Replace A2

card.

card.

card.

card.

card.

card.

card.

card.

card.

3-31



TM 9-4935-474-14

Table 3-2. Test 90 TC Fault Isolation - Continued

ep
Number

Description

Indication

Action

133

134

135

136

137

138

139

140

141

3-32

Close A3-K3
and A3-K4
relays. Test
A2-K4 relay.

Close A2-K3
and A2-K4
relays. Test
A3-K3 relay.

Close A2-K3
and A2-K4

relays. Test.
A3-K4 relay.

Close A2-K11
and A2-K12
relays. Test
A1-K1 relay.

Close A2-K11
and A2-K12
relays. Test
A1-K9 relay.

Close A2-K11
and A2-K12
relays. Test
A1-K10 relay.

Close A2-K09,
A2-K10, A3-
K5, and A3-
K6 relays.
Test A1-K5
and A1-K6
relays for
short to
ground.

Close A3-K5
and A3-K6

relays. Test
A2-K9 relay.

Close A3-K5
and A3-K6
relays. Test
A2-K10 relay.

A2

A3

A3

Al

Al

Al

Al

A2

A2

Replace A2

Replace A3

Replace A3

Replace Al

Replace Al

Replace Al

Replace Al

Replace A2

Replace A2

card.

card.

card.

card.

card.

card.

card.

card.

card.
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Step
Number

Description

Indication

142

143

144

145

146

147

148

149

150

151

152

Close A2-K9
and A2-K10
relays. Test
A3-K6 relay.

Close A2-K13
thru A2-K16
relays. Test

A1-K7 relay.

Close A2-K13
thru A2-K16
relays. Test

Al1-K11 relay.

Close A2-K13
thru A2-K16
relays. Test

Al1-K12 relay.

Close A2-K13
thru A2-K16
relays. Test

A1-K13 relay.

Close A2-K13
thru A2-K16
relays. Test

Al1-K14 relay.

Close A4-K1
relay. Test
Al1-K2 relay.

Close A10-K4
relay. Read
All PIA
U1-PB6 = 1.

Close A2-K09,
A2-K10, and
A3-K5 relays.
Test A1-K6
relay.

Close A3-K5
and A7-K8

relays. Test
A2-K5 relay.

Close A3-K5
and A7-K8

relays. Test
A2-K6 relay.

A3

Al

Al

Al

Al

Al

Al

A10

Al

A2

A2

Replace A3 card.

Replace Al card.

Replace Al card.

Replace Al card.

Replace Al card.

Replace Al card.

Replace Al card.

Replace A10 card.

Replace A1l card.

Replace A2 card.

Replace A2 card.
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Table 3-2. Test 90 TC Fault Isolation - Continued

Step
Number

Description

Indication

Action

153

154

155

156

157

158

159

160

161

Close A2-K3,
A2-K4, and
A3-K3 relays.
Test A1-K3
relays.

Close A2-K3,
A2-K4, and
A3-K3 relays.
Test A1-K4
relay.

Close A8-K2
and A8-K1 relays.
Test A8-K2

relay.

Close A6-K9 relay.
Test AG-K9 relay.

Close A6-K10 relay.
Test A6-K10 relay.

Close A4-K15 and
A6-K9relays.
Test A4-K15
relay.

Close A4-K16 and
A6-K9 relays.
Test A4-K16
relay.

Close A2-K11,
A2-K12, and A8-K3
relays. Test A8-K3
relay.

Close A2-K11,
A2-K12, and A8-K3
relays. Test A8-K3

relay.

Al

Al

A8

A6

A6

Ad

A4

A8

A8

Replace Al card.

Replace Al card.

Replace A8 card.

Replace A6 card.
Replace A6 card.

Replace A4 card.

Replace A4 card.

Replace A8 card.

Replace A8 card.
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2
NOTE: TC CABLE ADAPTERS (W13, W14) ARE
REQUIRED FOR TC PN 13314321 AND
* PRESS HLT ON TC MS PN 13314305 OR MS PN 13163005,
KEYBOARD AND ABOB PN 13143607.
* READY NOT ABOB
CONNECTED
'-'f' MS  DNSC CGE ISU TURRET
Ji J1 2J04 1J04 J4
W14
L' .4 [3¢] o
- ENTER 91 ON TC é wiy 3 s 2 z
KEYBOARD f
+ PRESS RUN wi1s
J5 Ja Ja J2
MS D/NSC  Tss TURRET | . 24V
5A
——{] st W}—
\‘r TEST CONTROLLER FoWER
CONNECT
BREAKOUT
BOX
* DISCONNECT CABLE W7
+ CONNECT CABLES W2
THRU W5 BETWEEN TC
AND ABOB (SEE
DIAGRAM) DISPLAY INDICATES NO
« PRESS ENT * TEST 91 COMPLETED?
CABLES W2 THRU W5
AND W11
ARE FULLY
OPERATIONAL
+ CONNECT CABLE W11
TC TEST CONNECTOR
* SET CABLE W11 SWITCH * PERFORM ACTIONS
BOX TO TEST INDICATED IN TABLE 3.3
* PRESS ENT « RUN TEST 91

Figure 3-10. Test 91 Cable Fault Isolation
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Table 3-3. Test 91 Cable Fault Isolation

Step
Number Description Indication Action
1 Close A6-K5 relay. W2, W4 (1) If D/NSC failed in test 00, replace W4 cable.
If D/INSC passed, replace W2 cable.
2 Close A6-K7 relay. W2 Replace W2 cable.
3 Close A6-K11 relay. W2 Replace W2 cable.
4 Close A6-K12 relay. W2 Replace W2 cable.
5 Close A6-K15 relay W2 Replace W2 cable.
6 Close A6-K16 relay W2 Replace W2 cable.
7 Close A6-K1 relay. W2 Replace W2 cable.
8 Close A6-K2 relay. W2 Replace W2 cable.
9 Close A6-K4 relay. W2 Replace W2 cable.
10 Close A7-K1 relay. W2 Replace W2 cable.
1 Close A7-K2 relay. W2 Replace W2 cable.
12 Close A7-K3 relay. W2 Replace W2 cable.
13 Close A7-K4 relay. W2 Replace W2 cable.
14 Close A7-K5 relay. W2 Replace W2 cable.
15 Close A7-K6 relay. W2 Replace W2 cable.
16 Close A7-K7 relay. W2 Replace W2 cable.
17 Close A7-K9 relay. W2 Replace W2 cable.
18 Close A7-K10 relay. W2 Replace W2 cable.
19 Close A7-K11 relay. W2 Replace W2 cable.
20 Close A7-K12 relay. W2 Replace W2 cable.
21 Close A7-K13 relay. W2 Replace W2 cable.
22 Close A7-K14 relay. W2 Replace W2 cable.
23 Close A7-K 15 relay. W2 Replace W2 cable.
24 Close A7-K16 relay. W2 Replace W2 cable.
25 Close A4-K3 relay. W3 Replace W3 cable.
26 Close A4-K5 relay. W3 Replace W3 cable.
27 Close A4-K6 relay. W3 Replace W3 cable.
28 Close A4-K7 relay. W3 Replace W3 cable.
29 Close A5-K4 relay. W3 Replace W3 cable.
30 Close A5-K6 relay. W3 Replace W3 cable.
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Step
Number

Description

Indication

Action

31
32
33
34
35
36
37
38
39

40

41

42
43

45

46
47
48

49

50

Close A5-K7 relay.
Close A5-K 10 relay.
Close A5-K11 relay.
Close A5-K12 relay.
Close A5-K13 relay
Close A5-K14 relay.
Close A5-K15 relay.
Close A5-K16 relay.
Close A5-K3 relay.

Close K13, K14,
K15, and K16
relays on A2 card.
Test K7, K11, K12,
K13, and K14
relays on Al card.

Close A2-K13 relay.

Close A2-K14 relay.
Close A2-K15 relay.
Close A2-K16 relay.

Close A5-K1 and

A5-K5 relays. Test
current source on
A10 card.

Close A5-K1 relay.
Close A5-K5 relay.
Close A5-K2 relay.

Close A5-K9 relay.

Close A8-K1 and
A8-K4 relays.

W3
W3
W3
W3
W3
W3
W3
W3
W3, W5

W3

W3

W3
W3
W3
W3

W3
W3
W3, W4

W3, W4

W3, W4

Replace W3 cable.
Replace W3 cable.
Replace W3 cable.
Replace W3 cable.
Replace W3 cable.
Replace W3 cable.
Replace W3 cable.
Replace W3 cable.

If MS failed in test 00, replace W5 cable.
If MS passed, replace W3 cable.

Replace W3 cable.

Replace W3 cable.

Replace W3 cable.
Replace W3 cable.
Replace W3 cable.
Replace W3 cable.

Replace W3 cable.
Replace W3 cable.

(1) If D/NSC failed in test 00, replace W4 cable.

If D/INSC passed, replace W3 cable.

(1) If D/NSC failed in test 00, replace W4 cable.

If D/NSC passed, replace W3 cable.

(1) If D/NSC failed in test 00, replace W4 cable.

If DINSC passed, replace W3 cable.

Change 3
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Table 3-3. Test 91 Cable Fault Isolation - Continued

Step
Number

Description

Indication

Action

51

52
53
o4
95
56
57
58
59

60

61

62

63

64

65

66

67

68

3-38

Close A8-K1 and
A8-K5 relays.

Close A8-K12 relay.
Close A8-K13 relay.
Close A8-K14 relay.
Close A8-K15 relay.
Close A8-K16 relay.
Close A4-K2 relay.
Close A4-K1 relay.

Close A7-K8 relay.
Test A4-K10 relay.

Close A7-K8 relay.
Test A4-K11 relay.

Close A7-K8 relay
Test A4-K14 relay.

Close A5-K8 relay.
Test A3-K2 relay.

Close A6-K13 and
A6-K14 relays. Test
K7 on A3 card.

Close K7 on A3
card. Test A6-K13
relay.

Close K7 on A3
card. Test A6-K14
relay.

Close A13-K2 relay.

Read PIA U13-
PBO =1.

Close A13-K2 relay.
Read PIA U13-PA (0
thru 6) = 1.

Close A13-K2 relay
Read PIA U7-PB (2,
4,5, 7)=1and U7-
PB (0,1,3,6) = 0.

Change 3

W3

W5
W5
W5
W5
W5
W3
W3
W3

W3

W3

W3

W2

W2

W2

W3

W3

W3

Replace W3 cable.

Replace W5 cable.
Replace W5 cable.
Replace W5 cable.
Replace W5 cable.
Replace W5 cable.
Replace W3 cable.
Replace W3 cable.
Replace W3 cable.

Replace W3 cable.
Replace W3 cable.
Replace W3 cable.

Replace W2 cable.

Replace W2 cable.

Replace W2 cable.

This is an internal

cable. Run test 90.

Replace W3 cable.

Replace W3 cable.

test. Do not replace W3
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Step
Number

Description

Indication

Action

69

70

71

72

73

74

75

76

77

78

79

80

Close A13-K2 relay.
Read PIA U7-PA (1,
2,45,6,7) =1 and
U7-PA (0,3) =0.

Close A13-K2 and
A13-K3 relays.
Read PIA U7-PA
(6,7) =0.

Leave A1l PIA in
initial state. Read
PIA U1-PB4=1and
U1-PB (5,6,7) = 0.

Close A13-K2 relay.
Read A1l PIA
U1-PB (4,7) =1 and
U1-PB (5,6) = 0.

Close A10-K1 and
A10-K2 relays.
Read A1l PIA U1-
PB5 = 1.

Close A10-K3 and
A10-K4 relays.
Read A1l PIA U1-
PB6 = 1.

Close A10-K3 relay.
Read A1l PIA Ul-
PB6 = 1.

Close A10-K2 relay.
Read A1l PIA U1-
PB5 = 1.

Close A10-K1 relay.
Read A1l PIA U1-
PB5 = 1.

Close A10-K2 and
A1-K8 relays. Read

A11PIA U1-PB5=0.

Clear A12 PIA U6-
PB (0 thru 7).
Read U6-PA (1 thru
5) =0.

Set A12 PIA U6-PB
(O thru 3) = 1. Read
U6-PA (1thru5) = 1.

W3

W3

W3

W3

W3

W3

W3

W3

W3

W3

W5

W5

Replace W3

Replace W3

Replace W3

Replace W3

Replace W3

Replace W3

Replace W3

Replace W3

Replace W3

Replace W3

Replace W5

Replace W5

cable.

cable.

cable.

cable.

cable.

cable.

cable.

cable.

cable.

cable.

cable.

cable.
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Table 3-3. Test 91 Cable Fault Isolation - Continued

Step _
Number Description Indication Action

81 Reset-Enable A12 W2, W4 (1) If D/INSC failed in test 00, replace W4 cable.
F/E Clear PIA Ul- If DINSC passed, replace W2 cable.
PB (O thru 7). Read
PIA U6-PB (4 thru
7)=0.

82 Reset-Enable A12 W2, W4 (1) If DINSC failed in test 00, replace W4 cable.
F/F. Set PIA U1- If DINSC passed, replace W2 cable.
PB (4 thru
7) = 1. Read PIA
U6-PB (4 thru7) = 1.

83 Clear A12 PIA U1- W4 Replace W4 cable.
PB (0 thru 7).
Read U1-PA (O
thru 3) = 0.

84 Set A12 PIA U1-PB W4 Replace W4 cable.
(O thru 3) = 1.
Read U1-PA (0
thru 3) = 1.

85 Set 12 PIA U1- W4, W5 If MS failed in test 00, replace W5 cable.
CA2=1.Read All If MS passed, replace W4 cable.
PIA U1-PB4 = 0.

86 Close A11-K1 W3 Replace W3 cable.
relay. Read PIA
Ul-PB4=1.

87 Close A13-K2 relay. W3 Replace W3 cable.
Test A3-K9 relay.

88 Close A13-K2 relay. W3 Replace W3 cable.
Test A3-K10 relay.

89 Close A13-K2 relay. W3 Replace W3 cable.
Test A3-K11 relay.

90 Close A13-K2 relay. W3 Replace W3 cable.
Test A3-K12 relay.

91 Close A13-K2 relay. W3 Replace W3 cable.
Test A3-K13 relay.

92 Close A13-K2 relay. W3 Replace W3 cable.
Test A3-K14 relay.

93 Close A13-K2 relay. W3 Replace W3 cable.
Test A3-K15 relay.
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Table 3-3. Test 91 Cable Fault Isolation - Continued

Step
Number Description Indication Action
94 Close A2-K11 and A2- W3, W5 If MS failed in test 00, replace W5 cable. If MS
K12 relays. Test Al- passed, replace W3 cable.
K1, A1-K9, and Al-
K10 relays.
95 Close A2-K11 relay. W3 Replace W3 cable.
96 Close A2-K12 relay. W3 Replace W3 cable.
97 Close A6-K8, A4-K13 W3, W5 If MS failed in test 00, replace W5 cable. If MS
and A4-K14 relays. passed, replace W3 cable.
Test A1-K1, A1-K9,
and A1-K10 relays.
98 Close A6-K8 relay. W3 Replace W3 cable.
Test A4-K13 relay.
99 Close A6-K8 relay. W3 Replace W3 cable.
Test A4-K14 relay.
100 Close A6-K8 relay. W3 Replace W3 cable.
Test A2-K1 relay.
101 Close A2-K3, A2-K4, W3 Replace W3 cable.
A3-K3, and A3-K4
relays. Test Al-
K3 and A1-K4 relays.
102 Close A3-K3 and A3- W3 Replace W3 cable.
K4 relays. Test
A2-K3 relay.
103 Close A3-K3 and W3 Replace W3 cable.
A3-K4 relays. Test
A2-K4 relay.
104 Close A2-K3 and W3 Replace W3 cable.
A2-K4 relays. Test
A3-K3 relay.
105 Close A2-K3 and W3 Replace W3 cable.
A2-K4 relays. Test
A3-K4 relay.
106 Close A2-K11 and W3, W5 If MS failed in test 00, replace W5 cable.
A2-K12 relays. If MS passed, replace W3 cable.
Test A1-K1 relay.
107 Close A2-K11 and A2- W3, W5 If MS failed in test 00, replace W5 cable.
K12 relays. Test If MS passed, replace W3 cable.
A1-K9 relay.
108 Close A2-K11 and A2- W3, W5 If MS failed in test 00, replace W5 cable.
K12 relays. Test If MS passed, replace W3 cable.
A1-K10 relay.
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Table 3-3. Test 91 Cable Fault Isolation - Continued

Step
Number

Description

Indication

Action

109

110

111

112

113

114

115

116

117

118

119

120

121

3-42

Close A2-K9, A2-K10,

A3-K5, and A3-K6
relays. Test Al-

K5 and A1-K6 relays.

Close A3-K5 and A3-
K6 relays. Test A2-
K9 relay.

Close A3-K5 and A3-
K6 relays. Test A2-
K10 relay.

Close A2-K9 and A2-
K10 relays. Test
A3-K6 relay.

Close A2-K13 thru
A2-K16 relays. Test
A1-K7 relay.

Close A2-K13 thru
A2-K16 relays. Test
Al1-K11 relay.

Close A2-K12 thru
A2-K16 relays. Test
A1-K12 relay.

Close A2-K13 thru
A2-K16 relays. Test
A1-K13 relay.

Close A2-K13 thru
A2-K16 relays. Test
Al1-K14 relay.

Close A4-K1 relay.
Test A1-K2 relay.

Close A10-K4 relay.
Read A1l PIA Ul-
PB6 = 1.

Close A2-K9, A2-
K10, and A3-K5
relays. Test A1-K6

relay.
Close A3-K5 and

A7-K8 relays. Test
A2-K5 relay.

W3

W3

W3

W3

W3

W3

W3

W3

W3

W3

W3

W3

W3

Replace W3

Replace W3

Replace W3

Replace W3

Replace W3

Replace W3

Replace W3

Replace W3

Replace W3

Replace W3

Replace W3

Replace W3

Replace W3

cable.

cable.

cable.

cable.

cable.

cable.

cable.

cable.

cable.

cable.

cable.

cable.

cable.
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Table 3-3. Test 91 Cable Fault Isolation - Continued

Step
Number

Description

Indication

Action

122

123

124

125

126

127

128

129

130

131

Close A3-K5 and
A7-K8 relays. Test
A2-K6 relay.

Close A2-K3, A2-
K4, and A3-K3 re-
lays. Test A1-K3
relay.

Close A2-K3, A2-
K4, and A3-K3 re-
lays. Test A1-K4
relay.

Close A8-K1 and
A8-K2 relays.

Test A8-K2

relays.

Close A6-K9 relay.
Test A6-K9 relay.

Close A6-K10 relay.
Test A6-K10 relay.

Close A4-K15 and
A6-K9 relays.
Test A4-K15
relay.

Close A4-K16 and
A6-K9 relays.
Test A4-K16
relay.

Close A2-K11,
A2-K12, and A8-K3
relays. Test A8-K3
relay.

Close A2-K11,
A2-K12, and A8-K3
relays. Test A8-K3
relay.

W3

W3, W4

W3, W4

Wil

W3

W3

W3

W3

W3

W3

Replace W3 cable.

This is an interna test. Do not replace W3 or
W4 cables. Run test 90.

(1) If D/INSC failed in test 00, replace W4 cable.
If D/INSC passed, replace W3 cable.

Replace W11 cable.

Replace W3 cable.
Replace W3 cable.

Replace W3 cable.

Replace W3 cable.

Replace W3 cable.

Replace W3 cable.

Change 3 3-43
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y

NOTE
REFER TO FIG 3-17 FOR PARTS
LOCATION
97: XXX IN
® TURN TC POWER OFF
PROGRESS
@ DISCONNECT ALL
TEST CABLES
® CONNECT CABLE W4

® TURN TC POWER ON +

@ PRESS HLT ON
TC KEYBOARD

® WITH IR VIEWER CHECK
DSC FOR THE FOLLOW-
ING LED TARGETS (SEE
FIG. 3-12 FOR EXAMPLE
OF TARGET PATTERN)
® YARGET I T AND ALL
] Ll
OTHERS ARE NOT ?'
® PRESS STPONTC
KEYBOARD TO ADVANCE
TO NEXT STEPS
* READY
® ENTER 97 ON TC KEYBOARD
® PRESS RUN

STEP DESCRIPTION
IS

*97:001 PASSED
DISPLAYED?

CENTER TARGET WF GAIN
CENTER TARGET NF GAIN
OFFSET NO. 1 WF GAIN
OFFSET NO. 1 NF GAIN
OFFSET NO. 2 WF GAIN
OFFSET NO. 2 NF GAIN

~N OO s N

ARE ALL
TARGET
PATTERNS
PRESENT?

GO TO SHEET 7 OF 8

é

GO TO NEXT PAGE

NO

® PERFORM ACTIONS
® PRESS RUN INDICATED IN TABLE 3-3.1

@ RUNTEST 97

Figure 3-11. Test 97 D/NSC Fault Isolation (Sheet 1 of 8)
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p——» GO TO SHEET 8 OF 8 @u

v

ARE
TARGETS
LIT ONE AT
A TIME?

® TROUBLESHOOT RPC BY
PERFORMING CONTINUITY

% CHECKS (SEE FIG H-28)

*97:008 NO
IN PROGRESS IS RPC GOQD? ‘

‘ YES @ REPAIR RPC PER
PARA 3-103

@ INSPECT POST ASSEMBLY

® USING RPC MOVE TILT ® TURNTC POWER OFF ® RUN TEST 97
STAGE IN SQUARE PATTERN
N FAST AND SLOW SPEEDS ® REMOVE TILT STAGE PER
PARA 3-81
® VERIFY THAT RPC OPERATES
IN FAST AND SLOW SPEEDS ® INSPECT SPRING PLUNGER,
BY SOUND AND THAT SPRING RECEPTACLE,
TILT STAGE MOVES PRELOAD POST, BALL
BEARING, BEARING SHAFT,
AND BEARING SUPPORT

DOES TILT

STAGE RESPOND

PROPERLY
TORPC

?

NO

ARE
INSPECTIONS OK?

NO

v

® REPAIR TILT STAGE
AS NECESSARY
D/NSC IS FULLY
OPERATIONAL @ ENTER 97:08
® CHECK AZ AND EL DRIVE

ASSEMBLY FOR FREE ® PRESS RUN

MOVEMENT IN SPHERICAL

BEARING AND CAM

BEARINGS

GO TO NEXT PAGE

Figure 3-11. Test 97 D/NSC Fault Isolation (Sheet 2 of 8)
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® REPLACE AZ DRIVE ASSEMBLY
PER PARA 3-83 AS REQUIRED

® REPLACE EL DRIVE ASSEMBLY
PER PARA 3-90 AS REQUIRED

ARE BEARINGS GOOD?

® ENTER 97:08

® PRESS RUN

WERE BOTH THE AZ

AND EL MOTORS HEARD? GO TO NEXT PAGE

WITH SPEED SWITCH ® REPLACE A1 CARD PER

DEPRESSED, DID TILT PARA 3-96
STAGE AZ AND EL
MOTOR SPEED UP? ® RUN TEST 97
@ CHECK LINKAGE BETWEEN
AZ MOTOR AND ECCENTRIC
CAM SHAFT BY GRABBING ROLL ROLL PIN
PIN AND ATTEMPTING TO
ROTATE SHAFT SPHERICAL BEARING SCREW
@ CHECK LINKAGE BETWEEN
EL MOTOR AND ECCENTRIC
CAM SHAFT
® TIGHTEN SCREWS
TO SECURE LINKAGE(S)
Y
ES ® ENTER 97:08
® PRESS RUN
NO
@ REPLACE AZ GEAR MOTOR

PER PARA 3-84.1 AS REQUIRED

COUPLING

® REPLACE EL GEAR MOTOR
PER PARA 3-91.1 AS REQUIRED

CAM BEARING ECCENTRIC CAM SHAFT
® RUN TEST 97

Figure 3-11. Test 97 D/NSC Fault Isolation (Sheet 3 of 8)
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NO

WAS EL MOTOR HEARD?

@ REMOVE AZ DRIVE P§ FROM
HARNESS J6

@ TURN TC POWER ON

® PRESS HLT
® ENTER 97:008

® PRESS RUN

!

_—

97:008 IN
PROGRESS

N

!

® USING RPC, MOVE TILT
STAGE IN AZ LEFT OR
RIGHT AND CHECK
VOLTAGE AT Js,
PINS 1 AND 2

® TURN TC POWER OFF

S

WAS VOLTAGE READING
+5VDC OR -5VDC WHEN
RPC WAS ENGAGED?

@ REPLACE AZ GEAR
MOTOR PER PARA 3-84.1
AS REQUIRED

@ RUN TEST 97

GO TO NEXT PAGE

i

® REMOVE A1 CARD

PER PARA 3-96

@ CHECK CONTINUITY

PER TABLE
XA1-43 Je-1
XA1-44 J6-2

18 CONTINUITY OK?

TM 9-4935-474-14

® REPAIR HARNESS

® RUN TEST 87

@ REPLACE At CARD
PER PARA 3-96

@ RUN TEST 97

Figure 3-11. Test 97 D/NSC Fault Isolation (Sheet 4 of 8)

Change 11
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WAS AZ MOTOR HEARD?

® REMOVE EL DRIVE P7
FROM HARNESS J7

® TURN TC POWER ON
® PRESS HLT

® ENTER 97:008

® PRESS RUN

!

97:008 IN
PROGRESS

'

GO TO NEXT PAGE

y

52 |

® USING RPC, MOVE TILT
STAGE IN EL UP OR
DOWN AND CHECK
VOLTAGE AT J7,
PINS 1 AND 2

@ TURN TC POWER OFF

WAS VOLTAGE READING
+5VDC OR -5VDC WHEN
RPC WAS ENGAGED?

® REMOVE At CARD

PER PARA 3-96

® CHECK CONTINUITY

PER TABLE

XA1-9 J7-1

XA1-10 J7-2
YES

@ REPLACE EL GEAR
MOTOR PER PARA 3-91.1
AS REQUIRED

® RUN TEST 97

3-46.2 Change 11

@ REPLACE At CARD
PER PARA 3-96

® RUN TEST 97

Fugure 3-11. Test 97 D/NSC Fault Isolation (Sheet 5 of 8)

® REPAIR HARNESS

® RUN TEST 97
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{

® REMOVE A1 CARD PER
PARA 3-96

® REMOVE POWER
SUPPLY PER PARA 3-94

® CHECK HARNESS

CONTINUITY PER TABLE
P4-21 XA1-1

P4-21 XA1-35
P4-21 XA1-38
P4-21 XA1-70
P4-24 XA1-7

P4-6 XA1-8

IS CONTINUITY OK?

® REPAIR HARNESS

® RUN TEST 87

® TROUBLESHOOT
POWER SUPPLY
(SEE FIG H-24)

NO

IS POWER SUPPLY OK?

® REPAIR POWER SUPPLY
PER PARA 3-95.1

® RUN TEST 97
@ REPLACE A1 CARD

PER PARA 3-96

@ RUN TEST 97

Figure 3-11. Test 97 D/NSC Fault Isolation (Sheet 6 of 8)
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FROM SHEET 1 OF 8 ‘a“

® TURN TC POWER OFF

® REMOVE D/NSC
OPTICAL COVER
PER PARA 3-868

!

® PERFORM THE FOLLOWING VOLTAGE
CHECKS ON A2 CARD AS NECESSARY

STEP DESCRIPTION TEST POINT

V.d

CENTER TARGET WF GAIN
CENTER TARGET NF GAIN
OFFSET NO. 1 WF GAIN
OFFSET NO. t NF GAIN
OFFSET NO. 2 WF GAIN
OFFSET NO. 2 NF GAIN

NS WN
VO EN -

TP14 VOLTAGE REFERENCE

® PERFORM D/NSC

DOES

MEASURED ALIGNMENT
VOLTAGE EQUAL PROCEDURE FOR
VOLTAGE INDICATED TARGET IN
ON IRLED VOLTAGE QUESTION PER
TAG PARA 3-149

?

© REPLACE DAYSIGHT ® REPLACE
COLLIMATOR PER DOES A2 CIRCUIT CARD
PARA 3-68 PER PARA 3-72

A2 CIRCUIT CARD

® PERFORM ALIGNMENT ALIGN ® PERFORM ALIGNMENT
PROCEDURE PER PROPERLY PROCEDURE PER
PARA 3-149 ? PARA 3-149

® RUN TEST 7

@ REPLACE DAYSIGHT
COLLIMATOR PER
PARA 3-68

IS TARGET

VISIBLE ® PERFORM ALIGNMENT

THROUGH IR PROCEDURE PER
MINIVIEWER PARA 3-149
?
® RUNTEST 97
8 Figure 3-11. Test 97 D/NSC Fault Isolation (Sheet 7 of 8)
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FROM SHEET 2 OF 8

® TURN TC POWER OFF

® REMOVE D/NSC OPTICAL
COVER PER PARA 3-868

® REPLACE A2 CIRCUIT
CARD PER PARA 3-72

[ ] PERFORM ALIGNMENT
PROCED!
PARA 3- 149

® RUN TEST 87

® IF FAILURE OCCURS AGAIN,
REPLACE DAYSIGHT
COLLIMATOR PER
PARA 3-68

@ PERFORM ALIGNMENT
PROCEDURE PER
PARA 3-149

® RUNTEST 97

® IF FAILURE OCCURS AGAIN,

EPLACE DAYNIGHT

SIGHT COLLIMATOR

® RUNTEST 97

Figure 3-11. Test 97 D/NSC Fault Isolation (Sheet 8 of 8)

Change 11
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Table 3-3.1. Test 97 D/NSC Fault Isolation

ep
Number Description Indication Action

WARNING
Set POWER switch to OFF before removing or installing any component to prevent
possible injury to personnel.

CAUTION
Thecircuit cardsin the D/NSC are electrostatic discharge sensitive and ar e subject

to damage by discharge of static electricity. Wear a wrist ground strap when handling
cards and handle them by edges only. Circuit cards must be transported in antistatic

bags.
1 BIT Test a. REPLACE PWR (1) Turn POWER OFF.

NOTE

Refer to[figure 3-17] for parts location.

(2) Remove electronic assembly cover and gasket
from tilt stage.

(3) Turn POWER ON.

(4) Check voltage between power supply test
points, TP 1 (HI) and TP 2 (LO), for +18 to +30
VDC. Turn POWER OFF.

If +18to +30 VDC is present, go to step 5. If +18
to +30 VDC is not present, go to step 10.

(5) Turn POWER ON,

(6) Check voltage between power supply test
points, TP 5 (HI), TP 6 (HI), TP 7 (HI) and TP 2
(LO). DMM indication should be as follows:
TP5and TP 2 +13.85 to +16.75 VDC

TP 6 and TP 2 +4.45 to +5.55 VDC
TP 7 and TP 2 +6.75 to +8.36 VDC

Turn POWER OFF.

If one or more voltages are missing or out of
tolerance, troubleshoot power supply. Refer to
Repair power supply.

If al voltages are within tolerance, go to step 7.
(7) Remove power supply.

(8) Check continuity between power supply test
points and jack J4.

TP5and MU-4, 4-22

TP 6 and J4-16, J4-33, J4-34

TP 7 and J4-18

If continuity check passes, go to step 9. If
continuity check does not pass, go to step 13.

Change 10 3-46.5
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Table 3-3.1. Test 97 D/NSC Fault Isolation - Continued

Step .
Number  Description Indication Action
1 (9) Replace A3 card. Align D/NSC.
(cont)

If alignment cannot be done, go to step 14.
(10) Remove power supply.
(11) Turn POWER ON.

(12) Check voltage between harness plug P4 pins,
P4-25 and P4-26, for +18 to +30 VDC. Turn
POWER OFF.

If +18 to +30 VDC is present, go to step 13. If
+18 to +30 VDC is not present, repair tilt stage

harness assembly. Refer to[figure H=23]

(13) Troubleshoot power supply. Refer td figure
H-24. Repair power supply.

(14) Visually inspect tilt stage harness assembly
and optical harness assembly. Repair as necessary.

If repair was made, align D/NSC.
If repair was not made or repair was made and
alignment failed, replace D/NSC.

b. REPLACE A3, PWR  The procedure for this indication is the same as for
REPLACE PWR above. Go to step 1.

c. REPLACE DS, A3 (1) Turn POWER OFF.
(2) Replace A3 card. Align D/NSC.

If alignment cannot be done, go to step 3.
(3) Visually inspect tilt stage harness assembly
and optical harness assembly. Repair as necessary.

If repair was made, align D/NSC.
If repair was not made or repair was made and
alignment failed, go to step 4.

(4) Replace daysight collimator. Align D/NSC.

If alignment cannot be done, replace D/NSC.

3-46.6 Change 10
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Table 3-3.1. Test 97 D/NSC Fault Isolation - Continued

Step
Number  Description Indication Action
1 d. REPLACE DS, A2, (1) Turn POWER OFF.
(cont) A3, PWR (2) Remove electronic assembly cover and gasket
from tilt stage.

(3) Turn POWER ON.

(4) Check voltage between power supply test
points, TP 1 (HI) and TP 2 (LO), for +18 to +30
VDC. Turn POWER OFF.

If +18 to +30 VDC is present, go to step 5. If +18
to +30 VDC is not present, go to step 9.
(5) Turn POWER ON.

(6) Check voltage between power supply test
points, TP 5 (HI), TP 6 (HI), TP 7 (HI) and TP 2
(LO). DMM indication should be as follows:

TP5and TP 2 +13.85 to +16.75 VDC
TP6and TP 2 +4.45to +5.55 VDC
TP 7and TP 2 +6.75 to +8.36 VDC

Turn POWER OFF.

If one or more voltages are missing or out of
tolerance, troubleshoot power supply. Refer to

figure H-24| Repair power supply. If al voltages

are within tolerance, go to step 7.
(7) Remove power supply.

(8) Check continuity between power supply test
points and jack J4.

TP 5 and J4-4, J4-22
TP 6 and J4-16, J4-33, J4-34
TP 7 and J4-18

If continuity check passes, go to step 13. If
continuity check does not pass, go to step 12.

(9) Remove power supply.
(10) Turn POWER ON.

(11) Check voltage between harness plug P4 pins
P4-25 and P4-26, for +18 to +30 VDC. Turn
POWER OFF.

If +18 to +30 VDC is present, go to step 12. If
+18t0 +30 VDC is not present, repair tilt stage
harness assembly. Refer to[figure H—23

(12) Troubleshoot power supply. Refer to[figure
H-24. Repair power supply.

Change 10 3-46.7
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Table 3-3.1. Test 97 D/NSC Fault Isolation - Continued

Step
Number

Description

Action

1
(cont)

3-46.8

Change 10

(13) Check alignment of AZ card.
If A2 card isaligned, go to step 14. If A2 card is
not aligned, go to step 16.

(14) Replace A3 card. Align D/NSC.

If alignment cannot be done, go to step 15.

(15) Visually inspect tilt stage harness assembly
and optical harness assembly. Repair as necessary.

If repair was made, align D/NSC.
If repair was not made or repair was made and
alignment failed, replace D/NSC.

(16) Align D/NSC.

If A2, card cannot be aligned and A2 card
potentiometer(s) fails to produce correct voltage
reading(s), go to step 17. If A2 card
potentiometer(s) produced correct voltage
reading(s), but failed to display correct target
pattern(s), go to step 19.

(17) Replace A2 card. Align D/NSC.

If alignment cannot be done, go to step 18.
(18) Replace A3 card. Align D/NSC.

If both A2 card and A3 card alignments or only A3
card alignment cannot be done, go to step 15. If
only A2 card alignment cannot be done, go to step
19.

(19) Replace daysight collimator. Align D/NSC.

If alignment cannot be done, go to step 15.
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Table 3-3.1. Test 97 D/NSC Fault Isolation - Continued

Step .
Number  Description Indication Action
1 e. REPLACE DS, NS, (1) Turn POWER OFF.
(cont) A3, PWR (2) Remove electronic assembly cover and gasket
from tilt stage.

(3) Turn POWER ON.

(4) Check voltage between power supply test
points, TP 1 (HI) and TP 2 (LO), for +18 to +30
VDC. Turn POWER OFF.

If +18 to +30 VDC is present, go to step 5. If +18
to +30 VDC is not present, go to step 9.

(5) Turn POWER ON.
(6) Check voltage between power supply test

points, TP 5 (HI), TP 6 (HI), TP 7 (HI) and TP 2
(LO). DMM indication should be as follows:

TP5and TP 2 +13.85 to +16.75 VDC
TP 6 and TP 2 +4.45 to +5.55 VDC
TP 7 and TP 2 +6.75 to +8.36 VDC

Turn POWER OFF.

If one or more voltages are missing or out of
tolerance, troubleshoot power supply. Refer to
Repair power supply. If al voltages
are within tolerance, go to step 7.

(7) Remove power supply.

(8) Check continuity between power supply test
points and jack J4.

TP 5 and J4-4, 34-22
TP 6 and J4- 16, J4-33, }4-34
TP 7 and J4-18

If continuity check passes, go to step 13. If
continuity check does not pass, go to step 12.
(9) Remove power supply.

(10) Turn POWER ON.

(11) Check voltage between harness plug P4 pins
P4-25 and P4-26, for +18 to +30 VDC. Turn
POWER OFF.

If +18 to +30 VDC is present, go to step 12. If
+18to +30 VDC is not present, repair tilt stage
harness assembly. Refer to[figure H-23]

(12) Trouble shoot power supply. Refer tolfigure
H-24. Repair power supply.

Change 10 3-46.9
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Table 3-3.1. Test 97 D/NSC Fault Isolation - Continued

Step
Number

Description

Indication

Action

1
(cont)

3-46.10

Change 10

(13) Remove cover from optical assembly.
(14) Turn POWER ON.
(15) Wait 10 minutes for D/NSC to warm up.

NOTE

When daysight collimator is cold, DMM shows a
TTL logic HI of +2.4 to +5.5 VDC. After daysight
collimator warms up, DMM should show a TTL LO
of -0.25to +0.8 VDC.

(16) Check A3 card voltage across TP 12 (HI) and
TP 17 (LO). Turn POWER OFF.

If voltage reading was between +2.4 to +5.5 VDC,
go to step 17. If voltage reading was between
-0.251t0 +0.8 VDC, go to step 26.

(17) Remove harness plug P9 from daysight
collimator jack J9.

(18) Turn POWER ON.

(19) Check voltage across harness plug P9 pins
P9-SS(HI) and P9-T (LO). Turn POWER OFF.

If +18 to +30 VDC is present, go to step 20. If
+18to +30 VDC is not present, go to step 37.

NOTE

The following steps check daysight assembly oven
and oven circuits.

The following resistances change with temperature.
The daysight collimator should still be warm, and
this should make resistance readings lower than
those obtained at room temperature.

(20) Check resistance between pins J9-L and
J9-N. DMM should show less than 50 k ohms.
Check resistance between J9-M and J9-N. DMM
should show less than 7 k ohms.

(21) Wait for daysight collimator assembly to cool
off somewhat. Repeat resistance check above.
Resistance reading should increase dlightly.

If resistance readings passed, go to step 22. If
resistance readings failed, go to step 42.
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Table 3-3.1. Test 97 D/NSC Fault Isolation - Continued

Step
Number  Description Indication Action
T NOTE
(cont) Daysight collimator assembly cools off slowly. It

must be alowed to cool enough for thermostat to
close.

Thermostat is in series with heater and can affect
heater resistance reading if it is still open.

(22) Check heater resistance between J9-S and
JO-T. DMM should read between 14.6 to 17.8
ohms.

If resistance readings passed, go to step 23. If
resistance readings failed, go to step 42.

(23) Remove A2 and A3 cards.

(24) Check continuity between harness connector
XA3 and plug P9 as follows:

PO9-L XAS3-9
PO9-M XA3-8
PO-N XA3-7

If continuity check passes, go to step 25. If
continuity check does not pass, repair optical
harness assembly.

(25) Replace A3 card. Align D/NSC.

If alignment cannot be done, go to step 26.

(26) Remove plug P3 from nightsight collimator
jack J3.

(27) Turn POWER ON.

(28) Check voltage across pins P3-N (HI) and
P3-S (LO). Turn POWER OFF.

If +13.3to +16.3 VDC is present, go to step 29. If
+13.3t0 +16.3 VDC is not present, go to step 43.

Change 10 3-46.11
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Table 3-3.1. Test 97 D/NSC Fault Isolation - Continued

Step
Number

Description

Action

1
(cont)

3-46.12

Change 10

NOTE

The resistance value checked in the next step
changes with temperature.

(29) Check resistance between pins J3-C and

J3-D. DMM should show less than 3 k ohms if
nightsight collimator is still warm.

(30) Wait for nightsight collimator assembly to
cool off somewhat. DMM should show an
increased resistance. After D/NSC reaches room
temperature the following should be obtained:

Room temperature DMM indication
Degrees F Degrees C Min Max

41 5 7252 ohms 8006 ohms
50 10 5692 ohms 6265 ohms
59 15 4500 ohms 4939 ohms
68 20 3583 ohms 3922 ohms
77 25 2872 ohms 3135 ohms
86 30 2317 ohms 2523 ohms
95 35 1880 ohms 2042 ohms

If resistance readings passed, go to step 31. If
resistance readings failed, go to step 35.

NOTE

Nightsight collimator assembly cools slowly. It may
have to cool off before thermostat will close.

Thermostat is in series with heater and can affect
heater resistance reading if it is still open.

(31) Check heater resistance between J3-N and
J3-S. DMM should read between 12.6 to 15.4
ohms.

If resistance readings passed, go to step 32. If
resistance readings failed, go to step 35.
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Table 3-3.I. Test 97 D/NSC Fault Isolation - Continued

Step

Number  Description Indication Action
1 (32) Remove A2 and A3 cards.
(cent) (33) Check continuity between harness connector
XA3 and plug P3 as follows:
P3-D XA3-68
P3-C XA3-34

If continuity check passes, go to step 34. If
continuity check does not pass, repair optical
harness assembly.

(34) If A3 card was replaced in step 25, go to step
35. If A3 card was not replaced in step 25, replace
A3 card and align D/NSC.

If alignment cannot be done, go to step 35.
(35) Replace nightsight collimator. Align D/NSC.

If alignment cannot be done, go to step 36.

(36) Visualy inspect tilt stage harness assembly
and optical harness assembly. Repair as necessary.

If repair was made, align D/NSC.
If repair was not made or repair was made and
alignment failed, replace D/INSC.

(37) Remove optical assembly from tilt stage
assembly.

(38) For optical assembly PN 13143650 or
13163050, check harness continuity between pins
P8-1 and P9-S and pins P8-18 and P9-T. For
optical assembly PN 13314267, check harness
continuity between pins J8-A and P9-S and pins
J8-U and PO-T.

If continuity check passes, go to step 39. If

continuity check does not pass, repair optical
harness assembly.

Change 10 3-46.13
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Table 3-3.1. Test 97 D/NSC Fault Isolation - Continued

Step
Number  Description

Action

1
(cont)

3-46.14 Change 10

(39) Check continuity between power supply
test points and tilt stage harness assembly jack

J8 or J5 asfollows:

FOR OPTICAL ASSEMBLY || FOR OPTICAL ASSEMBLY
PN 13163050 AND 13143650 | PN 13314267
TP 1 J8-1 ™1 J5-A
TP2 J18-18 TTP2 J5-U

If continuity check passes for optical assembly
PN 13163050 or 13143650, repair optical
harness plug P8 and tilt stage harness jack J8.
If continuity check passes for optical assembly
PN 13314267, repair cable W12. Refer to
[figure H-29.1. If continuity check does not

pass, go to step 40.

(40) Remove power supply.

(41) Check continuity between tilt stage harness
jacks J8 or J5 and plug P4 as follows:

FOR OPTICAL ASSEMBLY || FOR OPTICAL ASSEMBLY
PN 13163050 AND 13143650| | PN 13314267
J8-1  P4-8 J5-A  P4-8
J8-18 P49 J5-U P49

If continuity check passes, troubleshoot power
supply. Refer fd figure H-24] Repair power
supply. If continuity check does not pass, repair
tilt stage harness assembly.

(42) Replace daysight collimator. Align D/NSC.

If A2 card can be aligned and A3 card cannot be
aligned, go to step 26. If both cards cannot be
aligned, go to step 36.

(43) Turn POWER ON.

(44) Check voltage between power supply test
points TP 4 (HI) and TP 2 (LO). Turn POWER
OFF.

If +13.3t0 +16.3 VDC is present, go to step 45. If
+13.3t0 +16.3 VDC is not present, troubleshoot
power supply. Refer tg figure H-241. Repair pow-
er supply.
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Table 3-3.1. Test 97 D/NSC Fault Isolation - Continued

Step
Number  Description Indication

Action

1
(cont)

(45) Check continuity between power supply test
point TP 4 and optical harness assembly plug pin
P3-N.

If continuity check passes, go to step 46. If
continuity check does not pass, go to step 49.

(46) Remove A2 and A3 cards.

(47) Check continuity between optical harness
assembly plug pin P3-S and connector pin
XA3-15.

If continuity check passes, go to step 48. If
continuity check does not pass, repair optical
harness assembly.

(48) Replace A3 card. Align D/NSC.

If alignment cannot be done, go to step 36.
(49) Remove optical assembly from tilt stage.

(50) For optica assembly PN 13143650 or
13163050 check continuity between harness plugs
P8-17 and P3-N. For optical assembly PN
13314267 check continuity between harness
connectors J8-T and P3-N.

If continuity check passes, go to step 51. If
continuity check does not pass, repair optical
harness assembly.

(51) For optica assembly PN 13143650 or
13163050 check continuity between tilt stage
harness jack pin J8-17 and power supply test point
TP 4. For optical assembly PN 13314267 check
continuity between tilt stage harness jack pin J5-T
and power supply test point TP 4.

If continuity check passes for optical assembly PN
13163050 or 13143650, repair optical harness
plug P8 and tilt stage hamessjack J8. If continuity
check passes for optical assembly PN 13314267,

repair cable W12. Refer td figure H-29.1. If
continuity check does not pass, go to step 52.

Change 10 3-46.15/(3-46.16 blank)
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Table 3-3.1. Test 97 D/NSC Fault Isolation - Continued

Step

Number  Description Indication Action
1 (52) Remove power supply.
(cont) (53) For optical assembly PN 13143650 or

13163050 check continuity between tilt stage
harness connectors J8-17 and P4-2. For optical
assembly PN 13314267 check continuity between
tilt stage harness connectors J5-T and P4-2.

If continuity check passes, troubleshoot power
supply. Refer to[figure H-24] Repair power
supply. If continuity check does not pass, repair
tilt stage harness assembly
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Table 3-4. Test 97 Step Description

NS;[nekFJJer Description
1 Bit Test
2 Center Target WF Gain
3 Center Target NF Gain
4 Offset No. 1 WF Gain
5 Offset No. 1 NF Gain
6 Offset No. 2 WF Gain
7 Offset No. 2 NF Gain
8 Tilt Stage Response

3-48
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OFFSET NO. 2
WF GAIN
|
OFFSET NO. 2

NF GAIN

2

OFFSET NO. 1
NF GAIN

CENTER TARGET WF GAIN
CENTER TARGET NF GAIN

OFFSET NO. 1 WF GAIN

Figure 3-12. DSC Target Pattern.
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& TURN TC POWER OFF
® DISCONNECT ALL TEST
CABLES
o CONNECT CABLE W5
e TURN TC POWER ON
® PRESS HLT ON TC
KEYBOARD
< *READY )
o ENTER 98
ON TC KEYBOARD
® PRESS RUN
98: XXX IN
PROGRESS

98:014 PASS
INDICATED?

<

GO TO SHEET 2 OF 3

GO TO SHEET 3 OF 3

Figure 3-13. Test 98 MS Fault Isolation (Sheet 1 of 3).
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FROM SHEET 1 OF 3

NOTE
DO NOT PERFORM CORRECTIVE
ACTION UNTIL THE FIRST SiX

STEPS OF TEST 98 HAVE BEEN
STEPPED THROUGH

*MS FAIL A1 .
IS INDICATED

NOTE
ONLY THE STEP NUMBER
(98:XXX) FOLLOWED BY "PASS”

OR “FAIL" WILL BE INDICATED
ON THE TC DISPLAY

® ENTER 98 ON TC
KEYBOARD

& PRESS STP ON TC
KEYBOARD TO
ADVANCE TO EACH
STEP INDIVIDUALLY

DOES

TEST 98 FAIL
IN FIRST SIX

STEPS?

PERFORM MS
ALINEMENT
PROCEDURE

PER

WiLL

MS ALINE
PROPERLY?

Figure 3-13.

® PRESS HLT ON
TC KEYBOARD

® RUN TEST 98

Test 98 MS Fault Isolation (Sheet 2 of 3).

Change 1
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e IF TWO FAILURES WERE
NOTED, REPLACE CIRCUIT
CARD FAILURE FIRST

® REPLACE CIRCUIT CARD
AS NOTED PER A

® RUN TEST 98

®IF FAILURE OCCURS

AGAIN, REPLACE POWER
SUPPLY PER
®RUN TEST 98

® |F TWO CIRCUIT CARD
FAILURES WERE NOTED,
REPLACE A1) CARD PER

PARA

® RUN TEST 98

® IF FAILURE OCCURS
AGAIN, REPLACE A2
CARD PER [PARA_3-52]

3-50.1/(3-50.2 blank)
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FROM SHEET 1 OF 3

!

e PRESSSTP o DEPRESS UMBILICAL
ON TC KEYBOARD CONNECTOR
o CONTINUITY CHECK
BETWEEN MSL PRES TP
AND FRAME GND TP
ON ABOB
°98 : 015 IN PROGRESS -“
TP R < 0.5 OHMS?

e REPLACE A2 CARD
PER PARA 3-52
® RUN TEST 98

BETWEEN MSL PRES

o CONNECT ABOB P7

TOMSJ3

® REMOVE UMBILICAL

CONNECTOR PROTECTIVE

CAP

® DEPRESS UMBILICAL

CONNECTOR MS 1S FULLY

¢ CONTINUITY CHECK OPERATIONAL
TP AND FRAME GND

TP R >1M OHM? ‘

o REPLACE A2 CARD PER
PARA 3-52
¢ RUN TEST 98

o PRESS STPON
TC KEYBOARD

*98 : 016 IN PROGRESS T

Figure 3-13. Test 98 MS Fault Isolation (Sheet 3 of 3).
Change 1 3-51



TM 9-4935-474-14

Table 3-5. Test 98 MS Fault Isolation

Step Card/module
number Step description fault indication
l Power Supply Bit PS or A2
2 Squib Bits Reset A2
3 Bit Bit 2 A2 or PS
4 Prefire Squib Bit A2 or PS
5 Fire Squib Bit A2 or PS
6 Wire Cut Squib Bit A2 or PS
7 Pitch Center Frequency Al, A2
8 Pitch SBI Center Voltage Al, A2
9 Pitch SBI Volts/Hz (Positive) Al
10 Pitch SBI VoltgHz (Negative) Al
u Yaw Center Freguency Al, A2
12 Yaw SBI Center Voltage Al, A2
13 Yaw SBI Volts/Hz (Positive) Al
14 Yaw SBI VoltsHz (Negative) Al
15 Missile Gone A2
16 Missile Present A2
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VOLTAGE MISSING OR
OUT OF TOLERANCE

ONE
VOLTAGE
MISSING OR
OUT OF
TOLERANCE
7

176 VvDC
ISPRESENT
?

e PLACE POSITIVE LEAD OF
EXTERNAL VOLTMETER ON TP4 n

® PLACE NEGATIVE LEAD ON TP2
SET TEST SEL SWITCH TO 8

SET SIG SEL SWITCH TO
VOLTAGE MISSING OR OUT OF
TOLERANCE

IS
CORRECT
VOLTAGE NOW
PRESENT
?

D

® REMOVE FRONT PANEL PER FOR -10V CHECK R1
PARA 3108 A R2

® PLACE NEGATIVE PROBE OF -5V R3
VOLTMETER ON GROUND +5v R4
RING E1 +17.5v R6

¢ WITH POSITIVE PROBE CHECK +7 R6
BOTH SIDES OF PROPER POWER +10 R7
RESISTOR AS FOLLOWS:

TM 9-4935-474-14

71-1E5-3141

GO TOSHEET 30F 7

1

GO TO SHEET 2 OF 7

N

REPLACE SIG
SEL
PER

1S
VOLTAGE
PRESENT ON
BOTH SIDES OF
RESISTOR
?

YES

REPLACE POWER
RESISTOR PER[FIGURE 3-20

Figure 3-14. BSAC Fault Indication (Sheet 1 of 7).
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3-54

FROM SHEET 1 OF 7

© REMOVE FRONT PANEL PER
PARA B-108

® REMOVE THREE OF FOUR BOLTS

e GAIN ACCESS TO TB2 OF MULTI-
VOLTAGE POWER SUPPLY

® PLACE NEGATIVE PROBE ON
PIN 9 OF TB2

e PLACE POSITIVE PROBE ON
TB2 AS FOLLOWS:

FOR —10V CHECK PIN NUMBER 1
-5V 5
-7V 3
+7V 10
+5Vv 7
+10V 13

IS MISSING
VOLTAGE NOW
PRESENT?

REPLACE MULTI-VOLTAGE
POWER SUPPLY PER
PARA 3—110)]

REPAIR FAULTY WIRE
OR CONNECTION

Change 1

Figure 3-14. BSAC Fault Indication (Sheet 2 of 7).




FROM SHEET 1 OF 7

ONLY
17.5 vDC
PRESENT
?

¢ REMOVE FRONT PANEL PER
EARA3-108

® REMOVE THREE OF FOUR BOLTS

& GAIN ACCESS TO TB82 OF MULTI-
VOLTAGE POWER SUPPLY

® PLACE NEGATIVE PROBE ON
PIN 9 OF TB2

® PLACE POSITIVE PROBE ON
PIN 7 OF TB2

® SET AC POWER SWITCH TO ON

REPLACE
Al CARD PER

YES

¢ SECURE MULTI-VOLTAGE
POWER SUPPLY

& CHECK BSA SWITCH 51 FOR
CONTINUITY

TM 9-4935-474-14

<

GO TO SHEET 4 OF 7

REPLACE MULTI-
VOLTAGE POWER
SUPPLY PER

REPLACE
BSA SWITCH §1

PER[FIGURE 3-201

Figure 3-14. BSAC Fault Indication (Sheet 3 of 7).

Change 1
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3-56

FROM SHEET 3 OF 7

Xy

ARE
ONLY TWO
VOLTAGES

MISSING
?

® |F THE TWO VOLTAGES MISSING
ARE MATCHED AS FOLLOWS,
REPLACE A1 CARD PER

-10V AND -6V MISSING OR
-7V AND +7V MISSING OR
+10V AND +5V MISSING

® |F TWO VOLTAGES DO NOT
MATCH REFER TO PREVIOUS
PAGE — TREAT MISSING
VOLTAGES AS SEPARATE
FAULTS

Figure 3-14.

Change 1

ALL
VOLTAGES
MISSING

?

® REMOVE POWER

® CONTINUITY CHECK
AC POWER CABLE W10

CONTINUITY
?

GO TO SHEET5 OF 7

LS

REPLACE
AC POWER
CABLE W10

® SET TEST SEL
SWITCH TO A
® CHECK CONTINUITY

BETWEEN TP4 AND
TP2

CONTINUITY
GOOD
?

REPLACE TEST
SEL SWITCH PER

REPLACE ON/OFF
SWITCH CB1 PER

R 20

BSAC Fault Indication (Sheet 4 of 7)
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FROM SHEET 4 OF 7

17.8V MISSING

© REMOVE FRONT PANEL
PER[PARA 3—-108

®PERFORM CONTINUITY
CHECK BETWEEN CYRO

SWITCH S3 AND TB1PIN 9 ’

FIX/REPLACE WIRE OR
CHECK CONNECTION
AT SIGNAL SELECT
SWITCH S6A

CONTINUITY
PRESENT?

¢ PERFORM CONTINUITY CHECK
ACROSS RESISTOR R5

GO TO SHEET 6 OF 7

Figure 3-14. BSAC Fault Indication (Sheet 5 of 7)
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TM 9-4935-474-14

3-56.2

REPAIR WIRE BETWEEN
RS AND S8B PIN 8 AND/OR
J1 PIN G

Figure 3-14. BSAC Fault Indication (Sheet 6 of 7)

Change 1

FRAOM SHEET S OF 7

1S
RESISTOR
GOOD?

REPLACE RS

® TURN POWER SWITCH ON

® PLACE NEGATIVE PROBE
ON BUS BAR E2

@ CHECK FOR VOLTAGE
PRESENT AT CYRO SWITCH

VOLTAGE
PRESENT?

REPLACE 175 V
POWER SUPPLY




TM 9-4935-474-14

2VDC NOT
PRESENT AT
TEST POINT

& REMOVE FRONT PANEL
PER|PARA 3-108

¢ TURN 2 VDC ADJ
POTENTIOMETER R3
FULL CCW CHECK
FOR RESISTANCE OF
APPROXIMATELY 1K)

K REPLACE
2VDC ADJ
REFS(I)STAN?CE POTENTIOMETER R3
UND PER FIGURE 3-20

CHECK FOR

CONTINUITY BETWEEN

GROUND RING E1 AND

2 VDC (TP2) NEGATIVE

TEST POINT
gi:'bA&ERA‘ CONTINUITY REPAIR
CARD PE GOOD? WIRE

Figure 3-14. BSAC Fault Indication (Sheet 7 of 7).
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Section IV. MAINTENANCE PROCEDURES

3-9. General. This section provides cleaning,
painting, lubrication, disassembly, assembly, and
repair procedures for the TSSTS and BSASE. Refer
to section Il for fault isolation procedures.

3-10. Cleaning. Equipment should always be
kept clean. Otherwise, performance may be de-
graded, and defects that would be noticed in a
visual inspection may be hidden by dust, grease, or
other foreign matter. Cleaning of the equipment
should be performed when required using the
following procedures:

a. Remove dust and loose dirt from equipment
and transit cases using a clean, soft cloth. Remove
dust or dirt from plugs and connectors with a clean
acid swabbing brush. Clean lenses and other optic-
al surfaces as directed in step c.

b. Remove grease and ground-in dirt using a
general purpose detergent based cleaning solution
(item 8,[appendix F) and a soft cloth or paper towel.
If the temperature is below freezing, add glycerine

(item 9,[appendix F) to the cleaning solution to
prevent it from freezing on the parts being cleaned.
Do not use cleaning solution on plugs or
connectors.

c. Clean lenses and other optical surfaces as
follows:

CAUTION

po not clean optical surfaces with rags,
paper towels or other materials that
might cause scratches and thereby de-
grade equipment performance.

(1) If moisture or condensation is on optical
surface, pat the surface dry with a clean cotton
wiping cloth (item 7, [appendix F). DO NOT RUB. If
the moisture has frozen, first apply deicer or place
the component in a warm area until the ice melts.

(2) Use a clean camel hair brush or rubber
syringe to remove loose particles.

(3) If dirt or smears remain, prepare a clean-
ing solution of mild detergent (item 8,[appendix F)
and clean water, mixed per directions on detergent
container. If the temperature is below freezing, add
glycerin (item 9._appendix|F) to the cleaning solu-
tion to prevent it from freezing on the parts being
cleaned.

3-58

CAUTION

po not use warm liquids on cold glass
surfaces since thermal shock can cause
breakage.

To avoid scratches, do not rub cleaning
solution on glass.

(4) Apply cleaning solution to glass and
allow one to three minutes soak time.

(5) Rinse with clean water.

(6) Repeat steps (4) and (5) until contamina-
tion is removed.

CAUTION

Wiping motion should be in one direc-
tion only. Discard pad after each wipe.

(7) Clean glass in small sections by applying
cleaning solution and gently wiping with a clean
cotton cloth (item 7,[appendix F) or lens tissue pad
(item 18, [appendix_F).

(8) Rinse with clean water.

(9) Dry by gently wiping in one direction
with a clean cotton cloth or lens tissue pad.

WARNING

Methyl alcohol is a toxic and flammable
material. Use only in a well ventilated
area. Avoid prolonged or repeated
breathing of the vapor or contact with
the skin. Keep away from heat and open
flames.

(10) Moisten cotton (item 6, [appendix F) or
lens tissue pad with methyl alcohol (item 5, appen-
dix F) and apply using gentle strokes in one
direction from one edge of the surface to the other.

3-11. Painting.
CAUTION

Any components which might be
damaged by masking or paint must be
removed before proceeding.

Use masking tape to ensure that no paint
is applied to any areas or parts that were
not originally painted.



Maintenance personnel are authorized to touch up paint
on TOW subsystem support equipment if required.
For applicable painting procedures, refer to
TM 43-0139. Before beginning any painting, thoroughly
clean all surfacesto be painted as directed in[paragraphl
3-10. The types of paint specified for touching up
the equipment are as follows:
a Olive Drab Paint No. 24087, MIL-C-46168.

(1) D/NSC transit case exterior painted
surfaces.

(2) BSAHF transit case exterior painted
surfaces.

(3) MS transit case exterior painted surfaces.
b. Black Enamel, No. 37038, MIL-C-46168.

(1) TC transit case, inside lower half only.

(2) MS front panel.

(3) D/NSC optical panel.

(4) BSAHF black parts.

(5) ABOB front panel.

(6) BSAC transit case, inside lower half only.

(7) TC Front Panel.

(8) BSAC Front Panel.
c. White Enamel, No. 37875, MIL-1-43553.

(1) TC front panel nomenclature.

(2) MS front panel nomenclature.

(3) BSAC front panel nomenclature.

(4) ABOB front panel nomenclature.

TM 9-4935-474-14

d. White Ink, MIL-1-43553.
(1) All transit case nomenclature.
(2) RPC nomenclature,

e. Green 383, No. 34094, MIL-C-46168.

(1) TC transit case, except inside lower half;
paint flange to edge of EMI gasket but not under gasket
surface.

(2) BSAC transit case, except inside lower half;
paint flange to edge of EMI gasket but not under gasket
surface.

(3) ABOB transit case exterior painted
surface.

(4) D/INSC mounting adapter/tilt stage assembly.
Apply one coat of epoxy primer MIL-P-23377 in
accordance with TM 43-0139. Apply 2 coats of
polyurethane coating, 1.8-2.4 mils, in accordance with
TM 43-0139. Overspray is permissible.

(5) D/NSC optical assembly. Apply one coat
of epoxy primer MIL-P-23377 in accordance with
TM 43-0139. Apply 2 coats of polyurethane coating,
1.8-2.4 mils, in accordance with TM 43-0139.

(6) RPC. Apply one coat of epoxy primer
MIL-P-23377 in accordance with TM 43-0139. Apply
2 coats of polyurethane coating, 1.8-2.4 mils, in
accordance with TM 43-0139.

3-12. Lubrication. Periodic lubrication of the TOW
subsystem support equipment is not required.

3-13. Test Controller Maintenance. Maintenance of
the TC consists primarily of removal and replacement
of TC subassemblies. Refer tg _figure 3-15 for
component location.

Change 8 3-58.1 /(3-58.2 blank)



3-14. TC Electronic Assembly Removal.

a. Depress pressure relief valve (1) in carrying case
(2) cover (4). Release latches (3) on carrying case
(2) and remove cover (4).

b. Remove electronic assembly (5) from carrying
case (2) by loosening 24 captive screws (6). Lift out
using two front handles (7).

3-15. TC Electronic Assembly Installation.

a. Install electronic assembly (5) into carrying
case (2) and secure 24 captive screws (6). Torque
captive screws (6) to 11 to 13 in-1bs.

CAUTION

Make sure chains on protective caps do
not interfere when installing cover (4).

b. Replace cover (4) on carrying case (2) and close
by securing latches (3).

3-15.1 TC Front Panel Assembly Repair.

a Remove electronic assembly (5) per
3-14.

b. Screw removal adapter by hand into basic tool
unit until bottomed.

c. Place knurled head end of captive screw (6) in
opening of removal adapter with handle in open
position.

d. Squeeze handles together pulling captive screw
(6) from panel by straightening flared end of
sleeve.

e. Place captive screw (6) through prepared hole
in panel.

f. Turn captive screw (6) into nose of tool either
by rotating tool or captive screw,

0. Squeeze handles together firmly.
h. Unscrew tool from captive screw (6).

i. Install electronic assembly (5) perl paragraph|
3-15.

TM 9-4935-474-14

3-16. TC Power Conversion Assembly Removal.

a. Remove eectronic assembly (5) from carrying

case (2) per[paragraph 3-14|

CAUTION

Connectors may be damaged if the power
conversion assembly (11) is pulled away too
far from electronic assembly (S).

b. Loosen four captive screws (8) and remove power
conversion assembly (11) from electronic assembly (5)
as far aswires will alow.

CAUTION

Connectors may crack or break if jack-
screws are not loosened one-half turn
alternately.

c. Disconnect connectors P101 (9) and P102 (10)
from power conversion assembly (11).

d. Remove power conversion assembly (11).
3-17. TC Power Conversion Assembly Installation.
CAUTION
Connectors may crack or break if jack-
screws are not tightened one-half turn

alternately.

a. Connect connectors P101 (9) and P102 (10) to
power conversion assembly (11).

b. Install power conversion assembly (11) in

electronic assembly (5) and tighten four captive screws
(8). Torque captive screws (8) to 28 to 32 in-lbs.
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1
(S<=——x) _/ (NOTSHOWN)

T

LEGEND

1 — PRESSURE RELIEF VALVE
2 — CARRYING CASE

3 - LATCHES

4 — COVER

5 - ELECTRONIC ASSEMBLY
6 — CAPTIVE SCREW (24)

7 — FRONT HANDLE (2)

Figure 3-15. TC Maintenance (Sheet 1 of 7).
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10

11

LEGEND

4

8 - CAPTIVE SCREW (4)
9 —~ CONNECTOR P101
10 - CONNECTOR P102
11 - POWER CONVERSION ASSEMBLY
12 - CONNECTOR P201
p 13 - CONNECTOR P202
(N 14 — CONNECTOR P203
15 - CONNECTOR P205
15.1 — INTERNAL HARNESS ASSEMBLY

e -

ooy | G, Y

YRR ®
°H\R VI
I
i ' ] ¥7 I
S - - E_t

Figure 3-15. TC Maintenance (Sheet 2 of 7).
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LEGEND

16 — SEAL SCREW (6)
17 — FRONT PANEL ASSEMBLY
18 — CONNECTOR P204
19 - CONNECTOR P206
20 - SEAL SCREW (4)
21 - ROUND HANDLE (2)
22 - OPERATING
INSTRUCTION CARDS
23 - SEAL NUT (4)
24 - INDICATOR LAMP (3)
25 — MOUNTING NUT,
LOCK WASHER, GASKET (3)
26 — INDICATOR LAMP
HOLDER (3)
27 - CAP ASSEMBLY (3)
28 - CIRCUIT BREAKER
29 - RFI SEAL NUT
30 - PREFORMED PACKING
31 - CAPTIVE SCREW (8)
32 - TOP PLATE ASSEMBLY
33 - CIRCUIT CARD TAB
34 - CIRCUIT CARD
35 - CARD CAGE ASSEMBLY
36 - MOUNTING BASE (2)
37 - CARD LATCH
38 - STUD AND SPACER
39 - SEAL NUT
39.1 - BAR ASSEMBLY (2)
39.2 — SCREW (4)
39.3 - SILICONE RUBBER
39.4 - INDICATOR LAMP GUARD (3)
39.5 - SILICONE RUBBER
WASHER (3)
39.6 - DA LABEL 80 =%

Figure 3-15. TC Maintenance (Sheet 3 of 7).
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LEGEND

40 - DISPLAY CARD
41 - NUT, LOCK WASHER,
FLAT WASHER (2)
42 — POST (9)
43 — SEAL SCREW (9)
44 — EMI WINDOW
45 — SELF LOCKING NUT AND
FLAT WASHER (4)
46 — KEYBOARD FILTER
ASSEMBLY
46.1 - SCREWS (4)
46.2 - BACKPLATE
47 — SELF LOCKING NUT AND
FLAT WASHER
48 — KEYBOARD
49 — PROTECTIVE CAP WITH
CHAIN AND RING

TORQUE JAM NUTS:

J1 TO 120 TO 130 IN-LBS.
J2 TO 195 TO 205 IN-LBS.
J4 TO 145 TO 155 IN-LBS.
J§ TO 145 TO 155 IN-LBS.
J7 TO 145 TO 155 IN-LBS.

TORQUE SCREWS ON
J3TO5TO 7 IN-LBS.

3

g
55.3 \ | - ! d 50 - PROTECTIVE CAP

g 51 — POWER FILTER ASSEMBLY
@&F 51.1-J1 CONNECTOR
| } 52 - JAM NUT
' 53 — PROTECTIVE CAP WITH
| CHAIN AND RING
54 — CONNECTOR P1
55 - PRTOTECTIVE CAP
§5.1 — CONNECTOR J2
55.2 — JAM NUT
55.3 - CONNECTOR SAVER
€™ 55.4 - TERMINAL LUG
{@F™ 55.5 - TERMINAL BLOCK TB-1
56 — TERMINAL LUG
56.1 — GROUND WIRE
56.2 — HARNESS SUPPORT

50 555 ! | !

\ﬂ’

43

Figure 3-15. TC Maintenance (Sheet 4 of 7).
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LEGEND

56.3 — TIE DOWN STRAP (5)
56.4 — SCREW (3%

56.5 — LOCK WASHER (3)
56.6 — SPACER (3)

56.7 — FLAT WASHER (6)
56.8 — FLAT WASHER (3)
56.9 — SPACER (3)

56.10 - FLAT WASHER (3)

56.2 REF
56.3

Figure 3-15. TC Maintenance (Sheet 5 of 7).
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LEGEND

57 - SCREW
58 - FLAT WASHER

59 - CABLE STRAP AND PROTECTIVE CAP
60 - CABLE

61 - BACKSHELL

62 - SELF LOCKING NUT

63 - FLAT WASHER

64 - EMI GASKET

65 - SEAL SCREW

66 - PROTECTIVE CAP AND CHAIN

66.1 - SEAL SCREW (3)

66.2 - CONNECTOR J3

66.3 - CONNECTOR SAVER

66.4 - ELAT WASHER (3)

66.5 - SELF LOCKING NUT (3)

67 - LOCK NUT

67.1 - PROTECTIVE CAP

67.2 - CONNECTOR J5

67.3 - JAM NUT
67.4 - PROTECTIVE CAP WITH CHAIN AND RING

67.1

66.4

Figure 3-15. TC Maintenance (Sheet 6 of 7)

Change 10

67.2
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82 2 LEGEND 73 %

72
80 68 - SET SCREW (2)
69 - KNOB
70 - SWITCH St
71 - NUT
72 - SCREW (4)

73 - LOCK WASHER (4)

74 - FLAT WASHER (4)

75 - COVER

76 - GASKET

77 - KEY WASHER

78 - SWITCH BOX

79 - WIRES

80 - CONNECTOR P3

81 - CONNECTOR P7 o
82 - CABLE ADAPTERS (W13, W14) (2)
83 - NUT (4)

84 - SCREW (4)

85 - FLAT WASHER (4)

86 - PROTECTIVE CAP (4)

87 - DUST CAP RING (4)

Figure 3-15. TC Maintenance (Sheet 7 of 7)
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c. Install electronic assembly (5) in carrying

case (2) per_paragraph 3-15

3-18. TC Front Panel Assembly Re-
moval. a. Remove power conversion assembly
(11) per_paragraph 3-16!
b. Remove circuit cards Al through A6 for
access per_paragraph 3-40!
CAUTION
Connectors may crack or break if jack-

screws are not loosened one-half turn
alternately.

c. Disconnect connectors P201 (12), P202 (13),
P203 (14), P205 (15), and P206 (19).

CAUTION

Do not pull up on front panel assembly
(17). Front panel assembly (17) is still
attached to electronic assembly (5) by
connector P204 (18).

d. Remove six seal screws (16) from front panel
assembly (17).

CAUTION

Connectors may crack or break if jack-
screws are not loosened one-half turn
alternately.

e. Carefully lift front panel assembly (17) and
disconnect connector P204 (18).

f. Carefully cut two cable ties from two mount-
ing bases (36).

g. Remove front panel assembly (17) from elec-
tronic assembly (5).

h. Install circuit cards, removed for access, per

lparagraph 3-4].

3-19. TC Front Panel Assembly Instal-
lation. a. Remove circuit cards Al through A6

for access per_paragraph 3-40|
CAUTION

Connectors may crack or break if jack-
screws are not tightened one-half turn
alternately.

b. Connect connector P204 (18) and P206 (19) to
electronic assembly (5).

TM 9-4935-474-14

CAUTION

To prevent damage or shorts caused by
abrasion, tie internal harness assembly,
from connector s P204 (18) and P206 (19)
to mounting bases (36) to insure a
minimum clearance of 1/4 to 1/2 inch
between inside edge of front panel
assembly (17) and internal harness.

c. Install two cable ties to two mounting bases (36)
using lacing tape (item 28,[appendix F).

d. Position front panel assembly (17) on electronic
assembly (5) and install six seal screws (16). Torque
screws (16) to 28 to 32 in-Ibs.

CAUTION

Connectors may crack or break if jack-
screws are not tightened one-half turn
alternately.

e. Connect connectors P201 (12), P202 (13),
P203 (14), and P205 (15) to electronic assembly (5).

f. Install circuit cards, removed for access, per
paragraph 3-41|

g. Install power conversion assembly (11) per
[paragraph 3-171

3-20. TC Operation Instructions Re-
moval. a. Remove front panel assembly (17) per

paragraph 3-18|

b. Remove four sea screws (20) from inside of
front panel assembly (17). Remove two round
handles (21).

c. Unlatch card latch (37) from operation in-
struction cards (22) and remove operating instruc-
tion cards (22).

d. Remove seal nut (39) stud and spacer (38).

3-21. TC Operation Instructions Instal-
lation. a. Install stud and spacer (38) to front
panel assembly (17) with seal nut (39). Torque seal
nut (39) to 5 to 7 in-lb.

b. Install operation instruction cards (22) on
two round handles (21).

c. Apply sealant (item 16, [appendix F) to four
seal screws (20).

d. Secure two round handles (21) to front panel
assembly ( 17) with four seal screws (20). Torque
four seal screws (20) to 5 to 7 in-lb.

e. Install front panel assembly (17)[per paral
graph 3-19.
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3-22. TC Handles Removal. a. Remove front panel

assembly (17) perl_paragraph 3-18

a.l Cut safety wire attaching jam nuts (52) and
(55.2) as required.

b. Loosen jam nut (52) on connector J1 (51.1)
and turn power filter assembly (51) to provide access
to sea nuts (23).

C. Remove four seal nuts (23) from inside of
front panel assembly (17).

d. Remove front handles (7).

3-23. TC Handles Installation. a. Install front
handles (7) on front panel assembly (17) with four
seal nuts (23). Torque four seal nuts (23) to 5 to
7 in-lbs.

b. Position power filter assembly (51) and torque
jam nut (52) to 120 to 130 in-lbs.

b.1 Install safety wire (item 66, on
jam nuts (52) and (55.2).

c¢. Instal front panel assembly (17) per[paragraph
3-19.

3-24. TC Indicator (POWER, MS, D/NSC) Lamp
Holders Removal. a. Remove front panel

assembly (17) per[paragraph 3-18|

b. Remove sleeving, tag and unsolder three wires
from indicator lamp holder(s) (26).

¢. Remove one mounting nut, lock washer, and
gasket (25) per indicator lamp.

d. Remove indicator lamp holder (26) from front
panel assembly (17).

3-241. TC Indicator (POWER, MS, D/NSC)
Lamp Guards Removal. a. Remove TC indicator

lamp holders per[_paragraph 3-24]

b. Remove indicator lamp guard (39.4) and
silicone rubber washer (39.5) from front panel
assembly (17).
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3-24.2. TC Indicator (POWER, MS, D/NSC)
Lamp Guards Installation. a. Clean surface of
front panel assembly (17) and indicator lamp guard

(39.4) using cleaning compound (item 34,[appendiX|
[B).

b. Install silicone rubber washer (39.5) to
indicator lamp guard (39.4).

c. Bond indicator lamp guard (39.4) to front panel
assembly (17) using adhesive (item 22, [appendix F).

d. Install TC indicator lamp holders perl paragraph
3-25.

3-25. TC Indicator (POWER, MS, D/NSC) Lamp
Holders Installation. a. Install indicator lamp
holder (26) in front panel assembly (17).

b. Using one gasket, lock washer and mounting
nut (25) per indicator lamp holder (26), secure
indicator lamp holder (26) to front panel
assembly (17).

c. Install sleeving (item 20, appendix F) and
solder three wires to correct indicator lamp holder(s)
(26) and remove tags.

d. Install front panel assembly (17) per__paragraph
3-19.

3-26. TC Indicator Lamps Replacement. TC indicator
lamps may be replaced by referring td figure 3-15% for parts
location.

3-27. TC Circuit Breaker Removal. a. Remove front
panel assembly (17) per[paragraph 3-18]

b. From rear of front panel assembly (17), remove
sleeving, tag, and unsolder two wires from circuit
breaker (28).

NOTE

Retain mounting hardware from circuit breaker. It
will be used to mount replacement.

¢. Remove RFI seal nut (29) from circuit breaker
(28) on front panel assembly (17).

d. Remove circuit breaker (28) and preformed
packing (30).



3-28. TC Circuit Breaker Installation. a. Install
preformed packing (30) on circuit breaker (28).

NOTE

Discard mounting hardware supplied with a new
circuit breaker.

b. Install circuit breaker (28) with keyway
positioned toward ON lamp on front panel
assembly (17), and secure with one RFI seal nut (29).

c. Install sleeving (item 20, appendix_F) and
solder two wires to terminals of circuit breaker (28)
and remove tags.

d. Install front panel assembly (17) perlparagraph
3-19.

3-29. TC Power Filter Assembly Removal.
Remove front panel assembly (17) per

paragraph 3-18|

NOTE

If ground wire (56.1) is present on power filter
assembly (51), tag and desolder before removing.

b. Tag and unsolder two wires from terminals
of power filter assembly (51).

c. Remove protective cap (50) from connector
G

d. Cut safety wire and remove connector
saver (55.3) from connector J1 (51.1).

d.1 Cut safety wire attaching jam nuts (52) and
(55.2).

e. Removejam nut (52) from connector J1 (51.1).
Remove protective cap with chain and ring (49) from
lconnector Jl (51L.1).

f. Remove protective cap (55) from connector
J2 (55.1).

g. Remove jam nut (55.2) from connector
J2 (55.1). Remove protective cap with chain and
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ring (53) from connector J2 (55.1)
h. Remove power filter assembly (51).

3-30. TC Power Filter Assembly Installation.

a. Move connector J2 (55.1) as necessary for
clearance and install power filter assembly (51) in
front panel assembly (17).

b. Install protective cap with chain and ring (49)
and tighten jam nut (52) securely on connector
J1L (55.1). Torque jam nut (52) to 120 to 130 in-l
Ibs.

C. Install connector saver (55.3) on connector
J1 (55.1). l

d. Install safety wire (item 39, [appendix F) on
connector saver (55.3) and jam nut (52).

e. Install protective cap with chain and ring (53)
and jam nut (55.2) securely on connector J2 (55.1).
Torgque jam nut (55.2) to 195 to 205 in-lbs.

el Install safely wire (item 66, [appendix_F) onl
jam nuts (52) and (55.2).

f. Install protective caps (50, 55).
NOTE

If ground wire (56.1) is present, do steps h thru j.
If ground wire (56.1) is not present, do steps g
thru j.

_ Attach terminal lug (item 62,[appendix F) to
ground wire (item 53, [appendix F). See TM 55-
1500-323-25. Install ground wire (56.1) on ground
lug on terminal black TB-1 (56.4).

h. Solder ground wire (56.1) to terminal
lug (56.3) on power filter assembly (51). Remove
tag, if present.

i. Solder two wires to proper terminals of power
filter assembly (51) and remove tags.

i-  Install front panel assembly ( 17) per [paragraphl
3-19.

Change 9 3-66.1/(3-66.2 blank)



3-31. TC Display Card Removal. a. Remove front
panel assembly (17) per_paragraph 3-18
NOTE

Display card (40) is mounted on nine posts (42) secured

to the front panel assembly (17) by nine seal screws (43).

Display card (40) is still connected to front panel assembly

(17) by connector P1 (54). Do not remove display card (40).

b. Remove nine seal screws (43) from front panel
assembly (17).

c. Disconnect connector P1 (54) from display card
(40) by loosening two nuts, lock washers, and flat
washers (41) and dliding out connector P1 (54).

CAUTION

The display card (40) is an electrostatic dis-
charge sensitive device subject to damage by
discharge of static electricity. Wear a wrist
ground strap when handling card and handle

it by edges only. It must be transported in an

antistatic bag.

d. Remove display card (40) from front panel
assembly (17). Place card in antistatic bag (item 42,
Lappendix_F).

3-32. TC Display Card Installation. a. Apply sealant

(item 16,[appendix F) to threads of nine seal screws
(43).

CAUTION

The display card (40) is an electrostatic dis-
charge sensitive device subject to damage by
discharge of static electricity. Wear a wrist
ground strap when handling card and handle
it by edges only. It must be transported in an
antistatic bag.

b. Position display card (40) on front panel assem-
bly (17) and instal nine seal screws (43).

¢. Connect connector P1 (54) to display card (40).
Install two flat washers, lock washers, and nuts (41).

d. Install front panel assembly (17) per[paragrapH
3-19.
3-32.1 TC Display Card Repair. a. Remove display
card (40) per[paragraph 3-31l

b. Remove five tiedown straps (56.3) from harness
support (56.2) on display card (40).

¢. Remove three screws (56.4), three lock washers

(56.5), three flat washers (56.10), three spacers (56.6),
six flat washers (56.7), three flat washers (56.8), and

three spacers (56.9).

d. Remove harness support (56.2) from display
card (40).
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e. Position serviceable harness support (56.2) on
display card (40) and install three spacers (56.9),
three flat washers (56.8), six flat washers (56.7), three
spacers (56.6), three flat washers (56.10), three lock
washers (56.5), and three screws (56.4).

f. Secure harness support (56.2) to display card
(40) with five tiedown straps (56.3).

3-33. TC EMI Window Removal. a. Remove display
card (40) per[paragraph 3-31l
b. Remove EMI window (44) from front panel
assembly (17).
3-34. TC EMI Window Instalation.
WARNING

Solvents are toxic and flammable materials.
Use only in a well ventilated area. Avoid
prolonged or repeated breathing of the vapors
or contact with the skin. Keep away from heat
or open flame.

a. Clean surface of EMI window (44) and front

panel assembly (17) using alcohol (item 4, appendiX |j
6.

b. Apply primer (item 25, appendix|F) and bond-
ing agent (item 26, [appendix F) to bonding surface
of EMI window (44) and front panel assembly (17).

c. Install EMI window (44),
3-35. TC Keyboard and Filter Assembly Removal.

a. Remove display card (40) pel_paragraph 3-31I
CAUTION

Be car eful when removing keyboard and filter

assembly (46). Wire on single filter capacitor

at top of keyboard and filter assembly (46)

is easily broken.

b. Remove four self locking nuts and flat washers
(45).

c. Remove keyboard and filter assembly (46).

3-36. TC Keyboard and Filter Assembly Installa-
tion.

CAUTION

Keyboard (48) pins may be bent if filter isnot
properly aligned for installation.

a. Remove four screws (46.1) from keyboard and
filter assembly (46) and remove backplate (46.2).

b. Carefully install keyboard and filter assembly
(46) with filters tilted fully towards front panel.

c. Install four self locking nuts and flat washers
(45). Torgue nuts (45) to 5 to 7 in-lbs.
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d. Install backplate (46.2) on keyboard and filter
assembly (46) with four screws (46.1).

e. Install display card (40) per[paragraph 3-32|

3-37. TC Keyboard Removal. a. Remove keyboard
and filter assembly (46) per[paragraph 3-35!

b. Remove two sef locking nuts and flat
washers (47) and one terminal lug (56) from front
panel assembly (17).

c. Remove keyboard (48) from front panel
assembly (17).

3-38. TC Keyboard Installation. a. Align and
install keyboard (48) in front panel assembly (17).

b. Install two self locking nuts and two flat
washers (47) and one terminal lug (56).

c. Install keyboard and filter assembly (46) per

3-39. TC Protective Caps J2, J3, J4, J5, TEST Repair.
NOTE

On units seria number 2098, 2102, and up, screw (65)
retaining protective cap and chain (66) is longer than
other three screws (66.1) securing connector J2 (66.2).

TC protective caps J2, J3, J4, J5, and TEST may be
repaired by referring tolfigure 3-15[for parts location,

safety wire (item 66, location, and torque
values.

3-40. TC Circuit Card Removal. a. Remove
electronic assembly (5) per paragraph 3-14)

b. Loosen eight captive screws (31) and remove
top plate assembly (32).

CAUTION

The circuit cardsin the TC are electrostatic
discharge sensitive devices and are subject
to damage by discharge of static electricity.
Wear awrist ground strap when handling
cards and handle them by edges only.
Circuit cards must be transported in
antistatic bags.

c. Unlock circuit card tabs (33). Remove circuit
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card (34) and place in antistatic bag (item 42,
[appendix_F).

3-41. TC Circuit Card Installation.
CAUTION

The circuit cardsin the TC are electrostatic
discharge sensitive devices and are subject
to damage by discharge of static electricity.
Wear awrist ground strap when handling
cards and handle them by edges only.
Circuit cards must be transported in
antistatic bags.
NOTE

Make sure circuit card (34) is positioned to allow
connector on card to mate with card connector in
card cage assembly (35).

a. Insert circuit card (34) into card guide slots and
insert, pushing firmly until card is mated with card
connector. Lock circuit card tabs (33).

b. Install top plate assembly (32) and secure with
eight captive screws (31).

c. Install
[paragraph 3-15

electronic  assembly (5)  per

3-42. TC Card Cage Assembly Removal.
a. Remove front panel assembly (17) per
b. Remove al circuit
paragrap 40

cards (34) per

c. Card cage assembly (35) is removed.

3-43. TC Card Cage Assembly Installation.
a. Install circuit cards (34) in card cage (35) per

b. Install front panel assembly (17) per
[paragraph 3-19

3-43.1 TC Card Cage Assembly Repair. a. Remove
card cage assembly (35) pe paragraph 3-42]

b. Remove two screws (39.2) from bar
assembly (39.1).

c. Remove bar assembly (39.1) from card cage
assembly (35).



d. Position serviceable bar assembly (39.1) on
card cage assembly (35) and secure with two screws
(39.2).

e. Instal card cage (35) per[paragraph 3-43|

3-43.2 TC Top Plate Assembly Repair. a. Remove
electronics assembly (5) pel_paragraph 3-14

b. Loosen eight captive screws (31) and remove
top plate assembly (32).

¢. Remove damaged silicone rubber (39.3).
WARNING

Solvents and alcohol are toxic and
flammable materials. Use only in a well
ventilated area. Avoid prolonged or
repeated breathing of the vapor or contact
with the skin. Keep away from heat and
open flame.

d. Clean top plate assembly (32) using acohol

(item 4, [appendix F).

e. Bond new silicone rubber (39.3) on top plate
assembly (3) using adhesive (item 27,[appendix_F).

f. Install top plate assembly (32) on card cage
assembly (35) and tighten eight captive screws (31).

fl

g. Install electronics assembly (5) perl_paragrap
3-15.

3-44. TC Cable (W1, W2, W3) Repair. a. Remove
one screw (57), flat washer (58), lock nut (67), cable
strap and protective cap (59) from cable (60).

NOTE

Connector saver (66.3) isonly used on W1
cable TC end.

b. Remove shrink sleeving and remove connector
saver (66.3) from W1 cable.

c. Position shrink sleeving (item 38, [appendix F)
on cable W1 and install connector saver (66.3).
Shrink sleeving over cable plug, coupler, and backshell
(61) using heat gun.
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d. Attach protective cap and cable strap (59) to
backshell (61) of connector and secure with one screw
(57), flat washer (58), and lock nut (67). Torque lock
nut (67) as follows: Cable W1 to 45 to 55 in-Ibs, cable
W2 to 65 to 75 in-lbs, cable W3 to 55 to 65 in-Ibs.

Paragraph 3-45 has been deleted.

3-46. TC Internal Harness Assembly Repair.
Repair of internal harness assembly (15.1) consists of
fault isolation per step a and replacement of faulty
wires, lugs or connectors per step b.

a. Fault isolate internal harness assembly (15.1)
per steps (1) thru (3).

(1) Remove front panel assembly (17) per

(2) Visualy inspect internal harness assembly
(15.1) for damaged parts. Replace parts as necessary
per step b thru g.

(3) Perform continuity check of internal harness

assembly per[figures H-T] and H-2. Replace parts as
necessary per step b thru g.

b. Replace faulty wires or lugs per TM
55-1500-323-25 using expendable items 28 and 43 thru

62, [appendix Fl
C. Replace connector J2 per steps (1) thru (9).

(1) Remove protective cap (55). Cut safely wire
attaching jam nuts (52) and (55.2). Remove jam
nut (55.2) from J2 (55.1).

(2) Remove protective cap (50). Cut safety
wire and remove connector saver (55.3) from Jl
(51.1). Remove jam nut (52) from J1 (51.1).
Remove J1 (51.1) for access.

NOTE

Tag wires before removing wires from connector.
Remove tags after replacing wires in connector.

(3 Remove J2 (55.1) from front panel
assembly (17). Inspect J2 (55.1) and repair or replace
as needed. See TM 55-1500-323-25.
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CAUTION

Position J2 as needed to avoid damaging
J2 wires when installing J1.

(4) Position J2
assembly (17).

(55.1) in front panel

CAUTION

Jam nut on J1 should only be hand
tightened.

(5) Position J1 (51.1) in front panel assembly
(17). Install protective cap with chain and ring (49)
and jam nut (52) on J1 (51.1). Hand tighten jam
nut (52). Cover J1 (51.1) with protective cap (50).

CAUTION

Jam nut on J2 should only be hand
tightened.

(6) Install protective cap with chain and
ring (53) and jam nut (55.2) on J2 (55.1). Hand
tighten jam nut (55.2). Cover J2 (55.1) with
protective cap (55).

(7) Install front panel assembly (17) per

(8) Remove protective cap (50) from
J1 (51.1). Torgue jam nut (52) to 120 to 130 in-Ibs.
Install connector saver (55.3) on J1 (55.1). Install
safety wire (item 39, [appendix F) on connector saver
(55.3) and jam nut (52). Cover J1 (51.1) with
protective cap (50).

(9) Remove. protective cap (55) from
J2 (55.1). Torque jam nut (55.2) to 195 to 205 in-lbs.
Install safety wire (item 66, on jam nuts (52)
and (55.2). Cover J2 (55.1) with protective cap (55).

d. Replace connector J3 per steps (1) thru (7).

(1) Remove protective cap (66) from J3
(66.2). Remove one seal screw (65), chain of
protective cap and chain (66), flat washer (63), and
self locking nut (62) from J3 (66.2).

(2) Remove three remaining self locking
nuts (66.5), flat washers (66.4), and seal screws (66.1)
from J3 (66.2).

3-68.2 Change 9

NOTE

Tag wires before removing wires from connector.
Remove tags after replacing wires in connector.

(3) Remove J3 (66.2) from front panel
assembly (17). Inspect J3 (66.2) and repair or replace
as needed. See TM 55-1500-323-25.

(4) Remove EMI gasket (64) from J3 (66.2).
Inspect and replace as needed.

NOTE

On units serial number 2098, 2102, and up, sedl
screw (65) is longer than other three seal screws (66.1)
securing J3 (66.2).

(5) Install EMI gasket (64) on J3 (66.2).
Position J3 (66.2) in front panel assembly (17). Install
chain of protective cap and chain (66) on J3 (66.2)
with one seal screw (65), flat washer (63), and self
locking nut (62). Do not tighten.

(6) Install remaining three sea screws (66.1),
flat washers (66.4), and self locking nuts (66.5) on
J3 (66.2). Torque four seal screws (65, 66.1) to 5to 7
in-lbs. Cover J3 (66.2) with protective cap (66).

(7) Install front panel assembly (17) per

e. Replace connector J4, J5, or TEST per
steps (1) thru (5).

NOTE

This procedure is the same for connectors J4, J5, and
TEST. Connector J5 is shown.

(1) Remove protective cap (67.1) from
J5 (67.2). Cut safety wire and remove jam nut (67.3)
and protective cap with chain and ring (67.4).

NOTE

Tag wires before removing wires from connector.
Remove tags after replacing wires in connector.

(2) Remove J5 (67.2) from front panel
assembly (17). Inspect J5 (67.2) and repair or replace
as needed. See TM 55-1500-323-25.



(3 Position J (67.2) in front pane
assembly (17). Install protective cap with chain and
ring (67.4) and jam nut (67.3) on J5 (67.2). Hand
tighten jam nut (67.3).

(4) Cover J5 (67.2) with protective cap (67. 1)
Install front panel assembly (17) per [paragrap

(5) Remove protective cap (67.1) from
J5 (67.2). Torque jam nut (67.3) to 145 to 155 in-lbs.
Install safety wire (item 66, [appendix F) as shown in
[figure 3-15. Cover J5 (67.2) with protective cap (67.1).

f. Replace connector P101 or P102 per steps (1)
and (2).

CAUTION

Avoaid pulling on Internal harness assembly
when doing repairs.

NOTE

This procedure is the same for connectors P101 and
P102. Connector P101 is shown.

Tag wires before removing wires from connector.
Remove tags after replacing wires in connector.

(1) Inspect P101 (9) and repair or replace as
needed. See TM 55-1500-323-25.

(2) Install front panel assembly (17) per

g. Replace connector P201, P202, P203, P205, or
P206 per steps (1) and (2).

CAUTION

Display circuit card assembly is
glectrostatic sensitive. Avoid touching
circuit card or contacting circuit card
with metal tools.
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NOTE

Repair of circuit card harness connector 1P204 is a
depot level task.

This procedure is the same for connector P201, P202,
P203, P205, and P206. Connector P201 is shown.

Tag wires before removing wires from connector.
Remove tags after replacing wires in connector.

(1) Inspect P201 (12) and repair or replace as
needed. See TM 55-1500-323-25.

(2) Install front panel assembly (17) per

Daragrap 9

3-46.1 TC Special Purpose Cable W11 Repair.
a. Loosen two set screws (68) and remove knob
(69) from switch S1 (70).

b. Remove nut (71) from switch S1 (70).

c. Remove four screws (72), lockwashers (73),
and flat washers (74) from cover (75).

d. Remove cover (75), gasket (76), and key
washer (77) from switch box (78). Inspect gasket (76)
and replace if necessary.

e. Tag and desolder wires (79), and remove
switch S1 (70).

f. Inspect connectors P3 (80) and P7 (81).
Replace or repair as necessary. See TM
55-1500-323-25.

g. Solder wires (79) to switch S1 (70). Remove
tags.

h. Position gasket (76) and cover (75) on switch
box (78) and install key washer (77), nut (71), four flat
washers (74), lockwashers (73), and screws (72).

i. Install knob (69) on shaft of switch S1 (70) and
tighten two set screws (68).
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NOTE

TC cable adapters (W13, W14) are present
with TC PN 13314321 only.

3-46.2 TC cable adapters (W13, W14) repair.
Cable adapters W13 and W14 may be repaired by referring

to[figure 3-15|for parts location.

3-46.3. Missile Simulator Maintenance (PN 13314305,
PN 13163005). For maintenance of MS PN 13314305
and MS PN 13163005, refer to TM 9-4935-474-14-2.

3-47. Missile Simulator Maintenance (PN 13143604).
Maintenance on the MS PN 13143604 consists primarily
of removal and replacement of MS subassemblies. Refer
to [figurd [3-16 for component location.

3-48. M'S Electronic Assembly Removal.
a. Press breather valve (1) to release internal
pressure.

b. Loosen screw (2) from fixed aft coupling (3).

3-68.4 Change 9

c. Remove fixed aft coupling (3) and exhaust
nozzle (4).

d. Using front handle (5), pull electronic
assembly (6) from missile case (7) until connector P2
(8) can be reached.

CAUTION

Connectors may crack or break if jack
screws are not loosened one-half turn
alternately.

e. Disconnect connector P2 (8) from connector
J2.

f. Remove electronic assembly (6) from missile
case (7).

g. Remove preformed packing (17) from missile
case (7). Inspect preformed packing (17). Replace as
necessary.
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(A2)16
1

(A1)15

LEGEND

1 - BREATHER VALVE

2 - SCREW

3 - FIXED AFT COUPLING

4 - EXHAUST NOZZLE

5 - FRONT HANDLE

6 - ELECTRONIC ASSEMBLY

7 - MISSILE CASE

8 - CONNECTOR P2

9 - FRONT PANEL

10 - JACK SCREW (2)

11 - CONNECTOR P5
11.1 - CONNECTOR J5

12 - CAPTIVE SCREW (8)

13 - DC/DC POWER SUPPLY

14 - LOCKING TAB (4)

15 - TIMING AND DEMODULATOR

CIRCUIT CARD A1

16 - BIT SQUIB CIRCUIT CARD A2

17 - PREFORMED PACKING
17.1 - ELECTRICAL COVER
17.2 - UMBILICAL CONNECTOR J2

Figure 3-16. MS Maintenance (Sheet 1 of 5)
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TORQUE LOCK NUT (26)
TO 55 TO 65 IN-LBS.

LEGEND @\/
18 — SCREW, FLAT WASHER,

LOCK WASHER (2)

19 — HEX NUT

20 — SCREW, FLAT WASHER,

21 — PROTECTIVE CAP AND
CABLE STRAP

22 — BACKSHELL

23 — PROTECTIVE CAP WITH
CHAIN AND RING

24 - JAM NUT

25 — DELETED

26 — NUT

27 — PREFORMED PACKING

Figure 3-16. MS Maintenance (Sheet 2 of 5)
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46

) |

38
QSO

LEGEND

| @ 28— SCREW 46—CABLE STRAP
29—-FIXED FORWARD COUPLING 47—-WIRING HARNESS

30—CASE EXTENSION RING 48—MOUNTING PLATE
31-NUT 49—-NUT (2)
32—-FLAT WASHER 50—-LOCK WASHER (2)

61—FLAT WASHER (2)

33-CLAMP
52-TERMINAL LUG (2)

34-GROUNDING WIRE §3—UMBILICAL ACCESS

35—PROTECTIVE COVER 54—RECEPTA
36—-PREFORMED PACKING 54.1—CASE TERCWLEAGLUG)RD

37—SCREW (3)
38—-SEAL RETAINER
39—-FLEXIBLE SEAL

40—MISSILE CASE
41-WIRE
42— SCREW 5
51
50
49

19
16
®
2 54

43-SLOT 1

44—SLOT
45—TAB

Figure 3-16. MS Maintenance (Sheet 3 of 5)
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LEGEND

55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

3-70.2

CABLE STRAP
CONNECTOR N
CONNECTOR P1
MOUNTING PLATE -9
NUT

LOCK WASHER

FLAT WASHER

CABLE CLAMP

SCREW

CARD CAGE GUIDE
CARD CAGE BRACKET
SCREW(2)

ALIGNMENT PLATE
SCREW (2)

LOCK WASHER (2)

FLAT WASHER (2)
NUT (2)

Figure 3-16. MS Maintenance (Sheet 4 of 5)

Change 4

il
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LEGEND

72 — STRAP
73 — COVER ASSEMBLY
74 — TRANSIT CASE

75 — MISSILE SIMULATOR
76 — STRAP (2)
77 — CUSHION (2)

I€F 78 — HOLDING TAB

1€ 79 — BUCKLE

Figure 3-16. MS Maintenance (Sheet 5 of 5)

Change 5 3-70.3
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3-49. M S Electronic Assembly Installation. a. Install
preformed packing (17) on missile case (7).

CAUTION

Connectors may crack or break if jack-
screws are not tightened one-half turn
alternately.

Be careful when installing electronic
assembly in missile case to avoid damage
to missile case internal wiring harness and
connector.

b. Position electronic assembly (6) near rear end
of missile case (7) with connectors J1 and J3 on front
panel (9) facing left with respect to umbilical connector
on missile case (7). Connect connector P2 (8) to
connector J2.

c¢. Using front handle (5), slide electronic assembly
(6) into missile case (7) until front panel (9) is flush
with tube edge.

d. Apply sealant (item 16 appendix F) to the threads
of screw (2).

e. Install fixed aft coupling (3) and exhaust nozzle
(4). Torque screw (2) to 32 to 34 in-lbs.

3-49.1. MS Case Modification Removal. a. Remove
electronic assembly (6) pef_paragraph 3-48

b. Loosen screw (28) and remove fixed forward
coupling (29).

c. Remove case extension ring (30).

d. Remove nut (31), flat washer (32), cable clamp
(33), and grounding wire (34) from protective cover
(35).

e. Tag and remove two nuts (49), lock washers (50),
flat washers (51) and terminal lugs (52) from missile
case (40).

f. Tag and unsolder two wires from case terminals
(54.12).

3-70.4 Change 4

g. Remove protective cover (35) and preformed
packing (36).

h. Remove three screws (37), seal retainer (38), and
flexible seal (39) from missile case (40).

3-49.2. MS Case Madification Installation. a. Position
flexible seal (39) and install seal retainer (38) with
three screws (37). Torque screws to 13 to 15
in-lbs.

b. Install preformed packing (36).
c. Install wires (41) through cable clamp (33).

d. Position grounding wire (34) and cable clamp
(33) on screw (42) in protective cover (35).

e. Install flat washer (32) and nut (31) on screw
(42).

f. Install two terminal lugs (52) with two flat washers
(51), lock washers (50), and nuts (49). Remove

tags.

0. Solder two wires to case terminals ( 54.1). Remove
tags.

h. Line up slot (43) in case extension ring (30) with
dlot (44) in missile case (40).

i. Install case extension ring (30) on missile case
(40).

j- Position fixed forward coupling (29) on case
extension ring (30) with tab (45) in slot (43).

k. Apply sealant (item 16,[appendix F) to threads
of screw (28).

[. Tighten screw (28) to secure freed forward coupling
(29) on missile case (40). Torque screw (28) to 32
to 34 in-lbs.

m. Install electronic assembly (6) per paragraph
3-49.



3-49.3 M'S Case Removal. a. Remove case modifica-
tion per[paragraph 3-49.1]

b. Remove cable straps (55) securing connectors
J1 (56) and P1 (57) to mounting plate (58).

c. Disconnect connector J1 (56) from connector P1
(57).

WARNING

Solvents are toxic and flammable materials.
Use only in a well ventilated area. Avoid
prolonged or repeated breathing of the va-
porsor contact with the skin. Keep away from
heat or open flame.

d. Remove mounting plate (58) from missile case
(40) using cleaning compound (item 21, [appendix F).

e. Remove cable strap (46) securing wiring har-
ness (47) to missile case (40) umbilical access (53).

f. Remove mounting plate (48) from missile case
(40) umbilical access (53).

g. Remove nut (59), lock washer (60), flat washer
(61) and cable clamp (62).

h. Inspect screw (63). Replace as necessary.

i. Remove wiring harness (47) from missile case
(40).

j. Inspect connectors and terminal lugs. Replace
and repair as necessary. See TM 55-1500-323-25.

WARNING

Solvents are toxic and flammable materials.
Use only in a well ventilated area. Avoid
prolonged or repeated breathing of the va-
porsor contact with the skin. Keep away from
heat or open flame,

3-49.4 M S Case I nstallation. a. Clean mounting plate
(58) bonding surface of missile case (40) using cleaning
compound (item 21,[appendix F).

b. Install mounting plate (58) on missile case (40)
using adhesive (item 22, [appendix F). Keep strap
holes free of adhesive.

c¢. Connect connector P1 (57) to connector J1 (56).

TM 9-4935-474-14

d. Thread cable strap (55) through mounting plate
(58) and secure connectors P1 (57) and J1 (56) to
missile case (40).

e. Perform mounting plate (48) to snap into hole
in umbilical access (53).

j. Coat head and upper threads of screw (63) with
adhesive (item 22,[appendix F). Bond screw (63) to
missile case (40).

g. Thread cable strap (46) through mounting plate
(48) and around wiring harness (47).

h. Install cable clamp (62), flat washer (61),
lockwasher (60), and nut (59) to secure wiring har-
ness (47) to screw (63).

i. Install case modification per paragraph 3-492.

3-49.5 MS Case Receptacle Guard Repair.
a. Remove damaged receptacle guard (54) from
missile case (40).

WARNING

Solvents are toxic and flammable materials.
Use only in a well ventilated area. Avoid
prolonged or repeated breathing of the va-
pors or contact with the skin. Keep away from
heat or open flame.

b. Clean surface of missile case (40) using cleaning
compound (item 21,[appendix F).

c. Bond receptacle guard (54) to missile case (40)
with adhesive (item 22,[appendix F).

3-49.6 MS Case Card Cage Guide Repair.
a. Remove card cage guide (64) from missile case
(40).

WARNING

Solvents are toxic and flammable materials.
Use only in a well ventilated area. Avoid
prolonged or repeated breathing of the va-
pors or contact with the skin. Keep away from
heat or open flame.

b. Clean surface of missile case (40) using cleaning
compound (item 21, appendix F).

c. Bond card cage guide (64) to missile case (40)
with adhesive (item 22, [appendix F).

Change 10 3-70.5
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NOTE
If MSBIT and Squib A2 PN 13162725 or PN 13163019
is used, DO NOT use DC/DC power supply PN
13162858. Refer to TM 9-4935-474-24P-1 for proper
configuration.

3-50. MS DC/DC Power Supply Removal.
a. Remove electronic assembly (6) per

CAUTION

Connectors may crack or break if jackscrews are
not loosened one-half turn alternately.

h. Loosen two jackscrews (10) and disconnect
connector P5 (11) from connector J5 (11.1).

c. Loosen eight captive screws (12).

d. Remove DC/DC power supply (13) from
electronic assembly (6).

3-51. MS DC/DC Power Supply Installation.

a. Position DC/DC power supply (13) on
electronic assembly (6).

bh. Tighten eight captive screws (12).
CAUTION

Connectorsmay crack or break if jackscrews (10)
are not tightened one-half turn alter nately.

c. Connect connector P5 (11) to connector J5
(11.1) and tighten two jackscrews (10).

d. Install electronic assembly (6) per

NOTE

If MS DC/DC power supply PN 13162858 is used,
DO NOT use BIT and SQUIB A2 PN 13162725 or
PN 13163019. Refer to] TM 9-4935-474-24P-1 for
proper configuration.

3-52. MS Circuit Cards Removal. a. Remove

electronic assembly (6) pef_paragraph 3-48|

3-70.6 Change 10

b. Remove card cage bracket (65)
graph 3-53.1.

CAUTION

The circuit cards in the MS are electrostatic dischar gl
sensitive devices and are subject to damage by
discharge of static electricity. Wear a wrist ground

strap when handling cards and handle cards by

edges only. Circuit cards must be transported in
antistatic bags.

NOTE
Procedure for both circuit cards is the same.

c.  Open locking tabs (14).

d.  Remove circuit card(s) (15 and 16), tag card
and note orientation. Place card(s) in antistatic bag

(item 42,[appendix B).
e.  Close locking tabs (14).

3-53. M S Circuit Cards Installation.
CAUTION

The circuit cardsin the MS are electrostatic dischargell
sensitive devices and are subject to damage by
discharge of static electricity. Wear a wrist ground

strap when handling cards and handle cards by

edges only. Circuit cards must be transported in
antistatic bags.

a. Open locking tabs (14).

b. Remove tags and install circuit card(s) (15 and
16) in card guide slots and insert, pushing firmly
until card is mated with card connector.

c.  Close locking tabs (14).

d. Install card cage bracket (65) per
paragraph 3-53.2

e Install electronic assembly (6) per
paragrap 49



3-53.1 M S Card Cage Bracket Removal. a. Remove
electronic assembly (6) pef_paragraph 3-48

b. Remove two screws (66).

¢. Remove card cage bracket (65) from electronic
assembly (6).

3-53.2 MS Card Cage Bracket Installation. a. Apply
sealant (item 16, [appendix F) to two screws (66).

NOTE

Before tightening screws (66) push the bracket
foam rubber against the two cards until the foam
rubber is fully compressed. Maintain the foam
rubber in the fully compressed condition until
the screws (66) are tightened and sealed.

b. Position card cage bracket (65) on electronic
assembly (6) and secure with two screws (66).

c. Install electronic assembly (6) perl_paragraph
3-49.

3-53.3 MS Alignment Plate Removal. a. Remove

electronic assembly (6) pef_paragraph 3-48

b. Remove two screws (68), lockwashers (69), flat
washers (70), and nuts (71) from alignment plate (67).

3-53.4 M'S Alignment Plate Installation. a. Position
alignment plate (67) and secure with two screws (68),
flat washers (70), lockwashers (69), and nuts (71).

b. Install €lectronic assembly (6) perd paragraph
3-49.

3-54. MS Handle Removal. MS front handle(s) (5)
may be repaired by referring to[figure 3-16 for parts
location.

3-55. MS Handle Installation.  MS front handle(s)
(5) may be installed by referring to[figure 3-16 for
parts location. Secure handle(s) (5) with two screws
(18).

3-56. MS Breather Valve Removal. a. Remove

electronic assembly (6) pel_paragraph 3-43

TM 9-4935-474-14

b. Remove hex nut (19).
c. Remove breather valve (1).

d. Inspect preformed packing (27). Replace if
necessary.

3-57. MS Breather Valve Installation. a.
preformed packing (27) if necessary.

Replace

b. Install new breather valve (1).
c. Install hex nut (19).

d. Install electronic assembly (6) per[_paragraph|
3-49.

3-58. MS Cable (W5) Repair. MS cable (W5) may
be repaired by referring to[figure 3-16 for parts
location.

3-59. MS Protective Caps Repair. MS protective
cap and cable strap (21) and protective cap with chain
and ring (23) may be repaired by referring to[figure
[3-16/for parts and safety wire location. Secure protective
cap with chain and ring (23) with jam nut (24) and safely
wire (item 66, [appendix F).

Paragraph 3-60 has been deleted.

3-60.1 MS Transit Case Cushion Assembly Repair
(Units 2145 and Up). a. Unhook strap (72) and open
cover assembly (73) of transit case (74).

b. Remove missile simulator (75) from transit
case (74).

¢. Unhook and remove two straps (76) and two
cushions (77) from missile simulator (75).

d. Inspect two cushions (77).
necessary.

Replace as
e. Install two cushions (77) and two straps (76) on
missile simulator (75).

f. Install missile simulator (75) into transit case
(74) and secure cover assembly (73) with strap (72).

Change 9 3-71
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3-60.2 MS Transit Case Cover Assembly Repair
(Units 2145 and Up). a. Unhook strap (72) and open

cover (73) of transit case (74).
b. Remove buckle (79) from strap (72).

c. Pull strap (72) through holding tab (78) and
remove cover assembly (73).

d. Inspect cover assembly (73). Replace as necessary.

e. Push strap (72) through holding tab (78) on cover
assembly (73).

f. Install buckle (79) on strap (72).

0. Install cover assembly (73) on transit case (74)
and latch strap (72).

3-60.3 Day/Night Sight Collimator Maintenance
(PN 13314306, PN 13163006). For maintenance of
D/NSC PN 13314306, PN 13163006, refer to TM 9-

4935474-14-2. Refer to TM 9-4935-474-24P-1 for proper
configuration.

3-61. Day/Night Sight Collimator Maintenance
B (PN 13143603). Maintenance on the D/NSC consists
primarily of removing and replacing faulty subassemblies.
Refer to[figure 3-17]for component location.

3-62. D/NSC Removal. a. Press breather

valve (1) in carrying case (2).

b. Release twelve latches (3) on carrying case (2)
and remove cover (4).

CAUTION

Damage to connectors P8 and J8 (21.7 and 9)
may occur. Ensure that mating surfaces between

optical assembly (7) and tilt stage (8) are not
placed face down.

¢. Remove D/NSC (5) optical assembly (7) and
tilt stage (8) from carrying case (2).

d. Remove two captive screws (68) from carrying
case (2).

3-63. D/NSC Installation.

3-72 Change 9

CAUTION

Be sure plastic on carrying case (2) does not
catch on optics or connectors when installing
optical assembly (7) and tilt stage (8) in carrying
case (2).

a. Install D/NSC (5) optical assembly (7) and tilt
stage (8) into carrying case (2).

b. Install two captive screws (68) in carrying
case (2).

c. Replace cover (4) and close by securing twelve
latches (3).

3.64. D/INSC Tilt Stage/Optical Assembl
Removal. a. Remove DINSC pm

graph 3-62.

b. Lift and turn handles of four expando grip
pins (6) to unlock pins.

CAUTION

Optical assembly (7) is still connected to tilt stage
(8) by connector J8 (9) and mating connector P8
(21.7) on optical assembly (7). Pull directly
forward to prevent damage to connector pins.

c. Slowly pull optical assembly (7) directly
forward using two hand grips (16).

3-65. D/NSC Tilt Stage/Optical Assembly
Installation.

CAUTION

Pins of connector J8 (9) and mating connector P8

(21.7) on optical assembly (7) may be damaged by
forcing the connector s together.

a. Holding optical assembly (7) with two hand
grips (16) use guide pins on connector P8 (21.7) to
aline connector J8 (9) to plug P8 (21.7).

b. Firmly push optical assembly (7) towards tilt

stage (8) until four expando grip pins (6) and connector
J8 (9) are mated firmly.

¢. Turn and pull down handles of four expando
grip pins (6) to lock optical assembly (7) in
place.

d. Install D/NSC per[ paragraph 3-63]
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LEGEND

PRESSURE RELIEF VALVE,
GASKET, WASHER, AND HEX NUT

-
|

2 — CARRYING CASE
3 — LATCHES (12)
4 — COVER
5 — D/NSC
4
! 68 REF

Figure 3-17. D/NSC Maintenance (Sheet 1 of 11)
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LEGEND

EXPANDO GRIP PIN (4)
OPTICAL ASSEMBLY
- TILT STAGE
- CONNECTOR J8
- SOCKET HEAD SCREW,
LOCK WASHER,
FLAT WASHER (24)
11 — OPTICAL ASSEMBLY COVER
12 — OPTICAL ASSEMBLY COVER GASKET
12.1 - DELETED

I

O O O N,

1

Figure 3-17. D/NSC Maintenance (Sheet 2 of 11)
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LEGEND

13 — CONNECTOR P3
14 — CONNECTOR P9
15 — DAYSIGHT COLLIMATOR
16 — HAND GRIP (2)
17 — SOCKET HEAD SCREW (4)
18 — INNER PIN AND WASHER (4)
19 — SET SCREW {4)
20 — BARREL NUT AND
LOCKING PIN (4)
21 — NIGHTSIGHT COLLIMATOR
21.1 — SCREW (4)
21.2 — LOCK WASHER (4)
21.3 — FLAT WASHER (4)
214 — SCREW (2)
215 — LOCK WASHER (2)
21.6 — FLAT WASHER (2)
21.7 — CONNECTOR P8 AND PLATE
13 VRN 21.8 — SCREW (2)
& N\ 21.9 — LOCK WASHER (2)
Ciah) \ 21.10— FLAT WASHER (2)
21.11— CONNECTOR XA2
N’ “ 21.12—~ CONNECTOR X A3

Figure 3-17. D/NSC Maintenance (Sheet 3 of 11)
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LEGEND

22 — DAYSIGHT COLLIMATOR GASKET
23 — NIGHTSIGHT COLLIMATOR GASKET
24 — SOCKET HEAD SCREW,

FLAT WASHER,

LOCK WASHER (8)
25 — SOCKET HEAD SCREW,

FLAT WASHER,

LOCK WASHER (6)

Figure 3-17. D/NSC Maintenance (Sheet 4 of 11)
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LEGEND

30 26 —BIT MONITOR CIRCUIT
CARD A3

27 — ELECTRONIC ASSEMBLY

28 — KEYED PINS

29 — IR/LED CONTROL
CIRCUIT CARD A2

30 —CIRCUIT CARD TAB

31 —BACK SHELL

32 —CABLE

33 —SCREW AND FLAT WASHER

34 —CABLE STRAP AND
PROTECTIVE CAP

35— LOCK NUT

|
| [T 3
35‘—-@__;\ \__u
f

Figure 3-17. D/INSC Maintenance (Sheet 5 of 11)
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[P "

! '/
T Mo
—=&d]

_—
‘ 42
44
58.2 45

T
46 5 1
LEGEND

36 — SOCKET HEAD SCREW (4)

37 — SOCKET HEAD SCREW (12)

38 - SEAL

39 - SCREW AND FLAT WASHER (36)
40 — POST ASSEMBLY

41 — SOCKET HEAD SCREW (4)

42 — ELEVATION DRIVE ASSEMBLY
43 - SOCKET HEAD SCREW (4)

44 — WIRING STRAP (2)

CONNECTOR P7

3-78 Change 10

46
47
48
49
50
51
52
53
54
55
56

56.

57

58

1

54

38

MOUNTING ADAPTER ASSEMBLY
PRELOAD POST (2)

SPRING RECEPTACLE
SOCKET HEAD SCREW (4)
AZIMUTH DRIVE ASSEMBLY
CONNECTOR P8
COMPRESSION SPRING
SPRING CAP

TILT STAGE ASSEMBLY
SPRING PLUNGER

SOCKET HEAD SCREW (2)
- LOCK WASHER (2)
SOCKET HEAD SCREW AND
FLAT WASHER (2)
CONNECTOR J8 AND PLATE

58.1 - CONNECTOR P5 AND PLATE
58.2
58.3
58.4
58.5
58.6

_ 58.
Figure 3-17. D/NSC Maintenance (Sheet 6 of 11)

7

BEARING POST

- BEARING SUPPORT
- SCREW (2)

~ RETAINING RING (2)
- BEARING SHAFT

— BALL BEARING
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LEGEND

58.8 ~ SOCKET HEAD SCREW (8)
58.9 — FLAT WASHER (8)

58.10 -~ MICROSWITCH (4)

58.11 — SCREW (4)

58.12 ~ PLANETARY GEAR MOTOR (2)
58.13 -~ SOCKET HEAD SCREW (8)
58.14 — FLAT WASHER (8)

?—58.8

O~—ss.9

|
B
|
dy
@ 58.10
1
|
&
(o]
42 REF, 50 REF

Figure 3-17. D/NSC Maintenance (Sheet 7 of 11)
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3-78.2

Change 10

LEGEND

58.15 — SCREW (13155048) (8); (13250622) (14)
5316 — FLAT WASHER (13153048) (11); (13250622) (8)
58 17 — TRANSISTOR Q1, Q2. Q3 (3)

53 18 — INSULATOR (13155048) (3); (13250622) (6)
58.19 — SLEEVE SPACER (12)

58.20 — CIRCUIT CARD ASSEMBLY

58.21 — LOCK WASHER (12)

58.22 — NUT (12)

58.23 - CHANNEL ASSEMBLY

58.24 — INSULATOR (3)

5825 — MICROCIRCUIT U1, U2, U3 (3)

58.26 — SCREW (6)

58.27 — FLAT WASHER (2)

5828 — TERMINAL LUG (13155048) (3); (13250622) (6)
58.29 — CARD GUIDE (2)

58.30 — BRACKET

58.31 — FLAT WASHER (2)

58.32 — SCREW (2)

58.33 — CONNECTOR J4

58.34 — CONNECTOR J1

58.20

Figure 3-17. D.NSC Maintenance (Sheet 8 of 11)

_-58.24

’ 58.25
0‘3’ 58.2 REF
@\‘/

Rp4—58.26



LEGEND

59 — SOCKET HEAD SCREW (6)
60 — POWER SUPPLY
61 — JACK SCREW (2)
62 — MOTOR DRIVE
CIRCUIT CARD A1
63 — GASKET
64 — ELECTRONIC ASSEMBLY
COVER
65 — SCREW AND FLAT WASHER
(18)
66 — JACK SCREW (2) 72
67 — CONNECTOR P4
68 — CAPTIVE SCREW (2) \
69 — SUPPORT STAND OFF (2) 71
70 — SUPPORT POST (3}
71 — SCREW (2)
72 —HAND GRIP {2) 3
73 — PROTECTIVE CAP WITH ©
CHAIN AND RING (2)
74— JAM NUT (2)

Figure 3-17. D/NSC Maintenance (Sheet 9 of 11)
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LEGEND

75 - CONNECTOR J5, J6, J7
76 — NUT (2)

77 - LOCK WASHER (2)

78 — CONNECTOR Ji, J2

79 - SCREW (2)

80 - LOCK WASHER (2)

81 — FLAT WASHER (2)
82 — CONNECTOR XA1
83 — SPACER (2)

| Figure 3-17. D/INSC Maintenance (Sheet 10 of 11)
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LEGEND
84 ~ SCREW (4)
85 — ALUMINUM FOOT (4)

86 — PREFORMED PACKING (4)

87 - DECAL

88 - RPC

89 - BASE CUSHION
ASSEMBLY

90 - COVER CUSHION
ASSEMBLY

Figure §-1 7. DINSC Maintenance (Sheet 11 of 11)
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3-66. D/NSC Optical Assembly Cover Removal.

a Remove optical assembly (7) pef_paragraph
3-64.

b. Remove 24 socket head screws, lock washers,
flat washers (10) securing optical assembly cover
(11) to optical assembly (7).

c. Remove optical assembly cover (11 ) and optical
assembly cover gasket (12). Inspect optical assem-
bly cover gasket (12) for damage. Replace if nec-
essary.

3-67 D/NSC Optical Assembly Cover Installation.
a. Align optical assembly cover (11) and optical
assembly cover gasket ( 12) on optical assembly (7).

b. Install 24 socket head screws, lock washers,
flat washers (10). Torque screws (I0) to 7 to 9 in-
Ibs.

c. Install optical assembly (7) per paragraph 3-
65.

3-68. D/NSC Daysight Collimator Removal. a.
Remove optical assembly cover (11 ) pel_paragraph
3-66.

b. Remove connector P9 (14) from daysight
collimator (15).

CAUTION

Six screws mounted on connector side of the
daysight collimator assembly must remain
in place and secure at all times. If these screws
are loosened, extensive damage will occur.
The six screws mentioned below are removed
from the front of the daysight collimator
assembly.

Circuit cards are electrostatic discharge sen-
sitive devices. Do not allow metal tools or
parts to come into contact with cards. Dam-
age to card components may result.

c. Remove six socket head screws, flat washers
and lock washers (25).

d. Remove daysight collimator ( 15) and daysight
collimator gasket (22).

3-69. D / NSC Daysight Collimator Installation.

CAUTION

B Circuit cards are electrostatic discharge sen-
sitive devices. Do not allow metal tools or
parts to come into contact with cards. Dam-
age to card components may result.

3-80.2 Change 10

a. Install daysight collimator gasket (22) on daysight
collimator (15).

b. Align daysight collimator (15) with guide pin
in optical assembly (7).

c. Secure daysight collimator (15) with six socket
head screws, lock washers and flat washers (25).
Torque screws (25) to 7 to 9 in-lbs.

d. Connect connector P9 (14) to daysight colli-
mator (15).

e. Install optical assembly cover (11)[per para]
graph 3-67.

3-70. D / NSC Nightsight Collimator Removal.

a. Remove optical assembly cover (11)_per para-
graph 3-66.

b. Remove connector P3 (13) from nightsight
collimator (21 ).

CAUTION

Eight screws mounted on connector side of
the nightsight collimator assembly must
remain in place and secure at all times. If
these screws are loosened, extensive damage
will occur. The eight screws mentioned below
are removed from the optics side of the
nightsight collimator assembly from an outer
ring around eight inner screws.

Circuit cards are electrostatic discharge sen-
sitive devices. Do not allow metal tools or
parts to come into contact with cards. Dam-
age to card components may result.

c. Remove eight socket head screws, flat wash-
ers, and lock washers (24).

d. Remove nightsight collimator (21) and nightsight
collimator gasket (23).

3-71. D/NSC Nightsight Collimator Installation.

CAUTION

Circuit cards are electrostatic discharge sen-
sitive devices. Do not allow metal tools or
parts to come into contact with cards. Dam-
age to card components may result.

a. Install nightsight collimator gasket (23) on
nightsight collimator (21).

b. Align nightsight collimator (21) with guide
pin in optical assembly (7).



c. Secure nightsight collimator (21) with eight
socket head screws, lock washers, and flat washers
(24). Torque screws (24) to 7 to 9 in- Ib.

d.  Connect connector P3 (13) to nightsight
collimator (21).

e. Install optical assembly cover (11) per paragraph
3-67.

3-72. DINSC Circuit Card (BIT, IR/LED) RemovaL
a. Remove optical assembly cover (11) per[paragraphl
3-66.

CAUTION

The circuit cards in the D/NSC are electrostatic
sensitive and are subject to damage by discharge
of static electricity. Wear a wrist ground strap when
handling cards and handle them by edges only.
Circuit cards must be transported in antistatic
bags.

b. Lift card tabs (30) and remove circuit cards (26
‘and 29). Place cards in antistatic bags (item 42,
ppPenda H).

3-73. D/NSC Circuit Card (BIT, IR/LED)
Installation.

CAUTION

The circuit cards in the D/NSC are electrostatic
sensitive and are subject to damage by discharge
of static electricity, Wear a wrist ground strap when
handling cards and handle them by edges only.
Circuit cards must be transported in antistatic
bags.

u. Carefully insert circuit card (BIT, IR/LED) (26
and 29) into card guides, pressing firmly until two
keyed pins (28) are flush against connector.

b. Install optical assembly cover (11) per[paragraphl
3-67.
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3-74. D/NSC Optical Assembly Hand Grip(s)
Removal. D/NSC optical assembly hand grips (16)
may be removed by referring td figure 3-17 for parts

location.

3-75. D/NSC Optical Assembly Hand Grip(s)
Installation. a. Aline hand grip (16) to optical
assembly (7).

b. Secure with two socket head screws (17).

3-76. D/NSC Expando Grip Pin Handle Removal.
a. Remove optical assembly (7) per[paragraphl
3-64.

b. Loosen set screw (19) in handle of expando grip
pin (6).

c. Holding handle of expando grip pin (6), unscrew
inner pin and washer (18).

d. Remove expando grip in (6) handle, and barrel
nut and locking pin (20).

3-77. DINSC Expando Grip Pin Handle Installation.
a. Aline handle of expando grip pin (6) and inner
pin and washer (18) in optical assembly (7).

b. Holding handle of expando grip pin (6), tighten
inner pin and washer (18) until handle locks securely
when lifted.

c. Tighten set screw (19) and barrel nut and locking
pin (20) in handle of expando grip pin (6).

d. Install optical assembly (7) per[_paragraph
3-65.

3-78. DINSC Cable Assembly W4 Repair. a. Remove
screw and flat washer (33), lock nut (35), and cable
strap and protective cap (34) from cable (32).

b. Attach protective cap and cable strap (34) to
backshell (31) of connector.

c. Install and torque one screw and flat washer
(33) and lock nut (35) to 55 to 65 in-lbs.

Change 5 3-80.3
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3-78.1. D/INSC Optical Harness Connector P8
Repair.

CAUTION

Connector plate and pins should always be
replaced when connector is replaced. Bent
pins, plate or restricted movement of
connector could damage new connector P8
or mating connector J8.

u. Remove circuit cards (BIT, IR/LED) (26 and
29) per[paragraph 3-72|

b. Disconnect connector P3 (13) from nightsight
collimator (21 ).

c. Disconnect connector P9 (14) from daysight
collimator (15).

d. Remove four screws (21 .1), four lock washers
(21 .2), and four flat washers (21.3) from electronic
assembly (27).

CAUTION

Electronic assembly (27) is connected to
optical assembly at connector P8 (21.7).
Move carefully to avoid damage to wires.

e. Move electronic assembly (27) to access connector
P8 (21.7).

f. Remove two screws (21.4), two lock washers
(21.5), two flat washers (21 .6), and connector P8
(21.7) from optical assembly (7).

g. Inspect connector plate (21.7) and replace as
necessary.

h. Inspect connector P8 (21.7). Replace or repair
as necessary. See TM 55-1500-323-25.

i. Position connector P8 (21 .7) and install two flat
washers (21 .6), two lock washers (21 .5), and two
screws (21 .4).

3-80.4 Change 4

j. Position electronic assembly (27) and secure with
four flat washers (21.3), four lock washers (21.2), and
four screws (21.1).

k. Connect connector P9 ( 14) to daysight collimator
(15).

Z. Connect connector P3 ( 13 ) to nightsight collimator
(22).

m. Install circuit cards (BIT, IR/LED) (26 and 29)
per L paragraph 3-73)

n. Inspect mating connector J8 and plate (58).

Replace or repair as necessary pel
3-102.7.

3-78.2. D/INSC Optical Assembly Connector XA2,
XA3 Repair. a. Remove optical harness connector P8
per[paragraph 3-78.1] steps a thru f.

b. Remove two screws (21.8), two lock washers
(21.9) and two flat washers (21.10) from the XA2
or XA3 connector (21.11, 21.12) needing repair.

¢. Remove connector XA2 or XA3 (21.1 1, 21.12)
from electronic assembly (27) and replace or repair
as necessary. See TM 55-1500-323-25.

d. Position XA2 or XA3 connector (21.11, 21.12)
on electronic assembly (27) and install two flat washers
(21.10), two lock washers (21.9), and two screws
(21.8).

e. Install optical harness connector P8 per[paragraphl
[3-78.1] steps i thru m.

3-79. DINSC Tilt Stage Seal Removal. a. Unscrew
and remove two captive screws (68).

b. Remove 36 screws and flat washers (39) from
seal (38).

c. Remove seal (38) from tilt stage assembly
(54).



3-80, D/INSC Tilt Stage Seal installation. a.lnspect
seal (38) and replace as necessary.

b. Apply lubricant (item 23,[appendix F) to threads
of screw (39).

c. Align seal (38) with ends overlapping on
underside of tilt stage assembly (54).

d. Secure overlap with one screw and one flat washer
(39).

e. Install remaining 35 screws and 35 flat washers
(39).

f. Install two captive screws (68). The long one
is installed next to electrical connectors.

3-81. D/NSC Tilt Stage Assembly Removal.
a. Remove optical assembly (7) pef_paragraph 3-64|

CAUTION

Connectors may crack or break if jack-
screws are not loosened one-half turn
alternately.

b. Remove two socket head screws (56) securing
connector J8 (58) to tilt stage assembly (54).

WARNING

Tilt stage assembly (54) is spring loaded and
will move outward with great force when
retaining socket head screws (37) and (36)
are loosened. Be sure tilt stage assembly
(56) is secure before last screw is loosened
to prevent damage to equipment and possible
injury to personnel.

¢. Remove eight socket head screws (37) and four
socket head screws (36) securing tilt stage assembly
(54) to elevation drive assembly (42), azimuth drive
assembly (50), and post assembly (40).
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d. Remove tilt stage assembly (54).

Inspect connector J8 (58) for damage. Replace
or repair as necessary. See TM 55-1500-323-25.

f. Inspect guide pin plate. Replace as necessary.

3-82. D/INSC Tilt Stage Assembly Installation. a. Align
tilt stage assembly (54) with elevation drive assembly
(42), azimuth drive assembly (50), post assembly (40),
and spring receptacle (48).

b. Apply sealant (item 16, appendix F) to threads
of eight socket head screws (37).

Install eight socket head screws (37) securing tilt
stage assembly (54) to elevation drive assembly (42)
and azimuth drive assembly (50). Torque screws (37)
to 8 to 10 in-Ibs.

d. Apply sealant (item 16, appendix F) to threads
of four socket head screws (36).

e. Install four socket head screws (36) securing tilt
stage assembly (54) to post assembly (40). Torque screws
(36) to 8 to 10 in-lbs.

CAUTION

Connectors may crack or break if jack-
screws are not tightened one-half turn
alternately.

f. Elevate tilt stage assembly (54) to allow clearance
for positioning connector J8 in tilt stage assembly (54).
Install connector J8 (58) to tilt stage assembly (54)
with two socket head screws (56) and lock washers
(56.1).

g. Install optical assembly (7) pefl_paragraph
3-65.

3-83. D/INSC Azimuth Drive Assembly Removal.

u. Remove tilt stage assembly (54)_per paragraph
3-81.

Change 10 3-81
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CAUTION

Connectors may crack or break if jack-
screws are not loosened one-half turn
alternately.

b. Disconnect connector P6 (51) from mounting
adapter assembly (46).

c. Loosen four socket head screws (49) securing
azimuth drive assembly (50) to mounting adapter
assembly (46).

d. Remove azimuth drive assembly (50).
3-84. D/NSC Azimuth Drive Assembly Instal-

lation. a. Aline azimuth drive assembly (50) on
mounting adapter assembly (46).

b. Apply sealant (item 16,[appendix F) to
threads of four socket head screws (49).

c. Install four socket head screws (49).
CAUTION
Connectors may crack or break if jack-
screws are not tightened one-half turn

alternately.

d. Connect connector P6 (51) to mounting
adapter assembly (46).

e Install tilt stage assembly (54) per[paragraph
3-82.

3-84.1 D/NSC
Repair a.

Azimuth Drive  Assembly
Remove tilt stage assembly (54) per

b. The following items may be repaired by referring
to[figure 3-17| for parts location:
|

Microswitch (58.10) (2)
Planetary Gear Motor (58.12)
Connector P6 (51)

c. Instal tilt stage assembly (54) per paragraph 3-
82.

3-85. D/NSC
moval. a.

Spring Plunger Re-
Remove tilt stage assembly (54) per

b. Remove spring plunger (55) from tilt stage
assembly (54).

c. Remove spring cap (53) and compression

3-82 Change 10

spring (52) from inside spring receptacle (48).

d. Remove spring receptacle (48) from mount-

ing adapter assembly (46).

3-86. D/NSC Spring Plunger Installation. a Se-
cure spring receptacle (48) to mounting adapter
assembly (46).

b. Insert compression spring (52) and spring
cap (53) inside spring receptacle (48).

c. Secure spring plunger (55) to tilt stage as-
sembly (54).

d. Install tilt stage assembly (54) perl_paragraph
3-82.

3-87. DINSC Post Assembly Removal. a. Remove
tilt stage assembly (54) perm]

b. Remove four socket head screws (41) secur-
ing post assembly (40) to mounting adapter assem-
bly (46).

c. Remove post assembly (40).
3-88. D/NSC Post Assembly Installation. a. Aline
post assembly (40) on mounting adapter assembly
(46).

b. Install four socket head screws (41).

Install tilt stage assembly (54) perl_paragraph
3-82.

3-89. D/NSC Preload Post Repair. a. Remove
tilt stage assembly (54) per[paragraph 3-81)

b. Remove preload post (47) by hand from tilt
stage assembly (54).

c. Install serviceable preload post (47) by hand to
tilt stage assembly (54).

d. Install tilt stage assembly (54) perl_paragraph
3-82.

3-90. D/NSC Elevation Drive Assembly Re-

moval. a. Remove tilt stage assembly (54) pef paragraph
3-81.

CAUTION
Connectors may crack or break if jack-

screws are not loosened one-half turn
alternately.



b. Disconnect connector P7 (45) from mounting
adapter assembly (46).

c. Remove two socket head screws and flat
washers (57) securing two wiring straps (44) to
mounting adapter assembly (46).

d. Remove four socket head screws (43) secur-
ing elevation drive assembly (42) to mounting
adapter assembly (46).

e. Remove elevation drive assembly (42).

3-91. D/NSC Elevation Drive Assembly Instal-
lation. a. Aline elevation drive assembly (42) on
mounting adapter assembly (46).

b. Apply sealant (item 16,[appendix F) to threads
of four socket head screws (43).

c. Install four socket head screws (43).

CAUTION

Connectors may crack or break if jack-
screws are not tightened one-half turn
alternately.

d. Connect connector P7 (45) to connector J7.

e. Apply sealant (item 16, appendix F) to

threads of two socket head screws (57).

f. Install two socket head screws and flat washers
(57) to secure two wire straps (44) to
mounting adapter assembly (46).

Install tilt stage assembly (54) per[paragraph
3-82.

3-91.1 D/NSC Elevation Drive Assembly Repair. a.
IRemove D/NSC elevation drive assembly (42) per

Iparagrap 90

b. The following items may be repaired by referring
ito[figure 3-17| for parts location:

Microswitch (58.10) (2)
Planetary Gear Motor (58. 12)
Connector P7 (45)

c. Install D/NSC elevation drive assembly per

3-91.2 D/NSC Bearing Post/Support Repair. a.
IRemove tilt stage (54) per
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b. D/NSC bearing post (58.2) and bearing support
(58.3) may be repaired by referring tofor
parts location.

3-92. D/NSC Electronics Assembly Cover Re-
moval. a. Remove 18 screws and flat washers
(65) from electronic assembly cover (64).

b. Remove electronic assembly cover (64) and
gasket (63) from mounting adapter assembly (46).

. Inspect gasket (63) for damage and replace if
necessary.

3-93. D/NSC Electronics Assembly Cover Instal-
lation. a.. Aline electronics assembly cover (64)
?no)l gasket (63) with mounting adapter assembly
46).

b. Install 18 screws and flat washers (65).

3-94. D/NSC Power Supply Removal. a. Remove
electronics assembly cover (64) pef paragraph 3-92|

CAUTION

Power supply (60) is still connected to mounting
adapter assembly (46) by connector P4 (67). Do
not attempt to remove power supply.

The circuit cards in the D/INSC are electrostatic
discharge sensitive and are subject to damage
by discharge of static electricity. Wear a wrist
ground strap when handling cards and handle
them by edges only. Circuit cards must be
transported in antistatic bags.

b. Remove six socket head screws (59) securing
power supply (60) to mounting adapter assembly
(46).

CAUTION

Connectors may crack or break if jackscrews are
not loosened one-half turn alternately.

c. Pull power supply (60) forward until connector
P4 (67) can be reached. Disconnect connector P4
(67).

d. Remove power supply (60) from mounting
adapter assembly (46).

Inspect connector P4 (67) for damage. Replace
or repair as necessary. See TM 55-1500-323-25.
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3-95. D/NSC Power Supply Installation.
CAUTION

Connectors may crack or break if jackscrews are
not tightened one-half turn alternately.

The circuit cards in the D/NSC are electrostatic
discharge sensitive and are subject to damage
by discharge of static electricity. Wear a wrist
ground strap when handling cards and handle
them by edges only. Circuit cards must be
transported in antistatic bags.

CAUTION

Connectors may crack or break if jackscrews
are not tightened one-half turn alternately.

b. Loosen two jackscrews (61) securing motor drive
circuit card (62) to connector XAL.

¢. Remove circuit card (62). Place card in antistatic

bag (item 42, [appendix_F).

3-97. D/NSC Motor Drive
Installation.

Circuit Card

a. Position power supply (60) close to mounting
adapter assembly (46). Connect connector P4
(67).

b. Aline power supply (60) in mounting adapter
assembly (46) and install six socket head screws (59).

Install electronics assembly cover (64) per
paragrap 9

3-95.1 D/NSC Power Supply Repair. a Remove

CAUTION

The circuit cards in the D/INSC are electrostatic
dischar ge sensitive and are subject to damage

by discharge of static electricity. Wear a Wrist
ground strap when handling cards and handle
them by edges only. Circuit cards must be
transported in antistatic bags.

Connectors may crack or break if jackscrews

D/NSC power supply (60) pel paragraph 3-94]

CAUTION

The circuit cards in the D/NSC are electrostatic
discharge sensitive and are subject to damage
by discharge of static electricity. Wear a wrist
ground strap when handling cards and handle
them by edges only. Circuit cards must be
transported in antistatic bags.

b. D/NSC power supply (60) may be repaired by
referring tofor parts location.

Install D/NSC power supply (60) perlparagraph

3-95.

3-96. D/NSC Motor Drive Circuit Card Removal.
CAUTION

The circuit cards in the D/INSC are electrostatic

| dischar ge sensitive and are subject to damage by
discharge of static electricity. Wear a wrist ground
strap when handling cards and handle them by
edges only. Circuit cards must be transported in
antistatic bags.

Remove electronics assembly cover (64) per

3-84 Change 10

are not tightened one-half turn alternately.

a. Slide circuit card (62) into card guide and push
firmly until two jackscrews (61) are flush against
connector. Tighten two jackscrews (61).

b. Install electronics assembly cover (64) per

3-98. D/NSC Hand Grip Repair. D/NSC hand

grip (72) may be repaired by referring tolfigure 3-17]for
parts location.

3-99. D/NSC Support Standoff Removal. a. | f
installed, remove two captive screws (68) from two
support standoffs (69).

b. Remove two support standoffs (69) from
mounting adapter assembly (46).

3-99.1 D/NSC Support Standoff Installation. a.
Install the longer support  standoff (69),
PN 13143687-2, on the connector side of the mounting
adapter assembly (46).

b. Install the shorter support standoff (69),
PN 13143687-1, on the mounting adapter
assembly (46).



If they were in place, install two captive
screws (68) in two support standoffs (69). The
longer captive screw, PN 13143689-2, is installed
on the connector side of the mounting adapter
assembly (46).

3-100. D/NSC Support Post Repair. D/NSC support

post (70) may be repaired by referring to[figure 3-171
for parts location.

3-101. D/NSC Protective Caps Repair. D/NSC
protective caps with chain and ring (73) may be
repaired by referring tofigure 3-17 for parts and safety
wire (item 66, [appendix F) location,

[Paragraph 3-102 |has been deleted.
D/NSC Connector .J5, .J6, or J7 Repair.

3-102.1
CAUTION

Connectors may crack or break if jack-screws
are not loosened one-half turn alternately.

a. Disconnect connector P5 (58.1), P6 (51), or P7
(45) from connector J5, J6, or J7 (75) being
repaired.

b. Remove power supply (60) per_paragraph
3-94.

¢. Remove two nuts (76) and lock washers (77) from
jackpost set of connector J5, J6, or J7 (75) needing

repair.

d. Remove connector J5, J6, or J7 (75) from
mounting adapter assembly (46).

€. Repair connector J5, J6, or J7 (75). See TM
55-1500-323-25.

f. Apply seaant (item 29,[appendix F) to connector
J5, J6, or J7 (75) jackpost set.

g. Position in mounting adapter assembly (46) and
install two lock washers (77) and nuts (76).

CAUTION

Connectors may crack or break if jack-screws
are not tightened one-half turn alternately.

h. Connect connector P5 (58.1), P6 (51), or P7 (45)
to connector J5, J6, or J7 (75).
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i. Install power supply (60) pef_paragraph 3-95

3-102.2 D/NSC Connector J1 or J2 Repair. a. Remove
motor drive circuit card (62) per[paragraph 3-96

b. Cut safety wire and remove jam nut (74) from
connector J1 or J2 (78).

¢. Remove protective cap with chain and ring (73)
from connector J or J2 (78).

d. Remove connector J1 or J2 (78) from mounting
adapter assembly (46).

e. Inspect connector J1 or J2 (78) and replace or
repair as necessary. See TM 55-1500-323-25.

f. Position connector J1 or J2 (78) in mounting
adapter assembly (46).

g. Install protective cap with chain and ring (73)
on connector J1 or J2 (78).

h. Install jam nut (74) on connector J1 or J2 (78),

h.1 Install safety wire (item 66, lappendix F) between
two jam nuts (74).

i. Install motor drive circuit card (62) per[paragraph
3-97.

3-102.3 D/NSC Connector XAl Repair. a Remove
D/NSC motor drive circuit card (62) pel_paragraph
3-96.

b. Remove two screws (79), two lock washers (80),
and two flat washers (81).

¢. Remove connector XA1 (82) and two spacers (83)
from mounting adapter assembly (46).

d. Inspect connector XA1 (82) and replace or repair
as necessary. See TM 55-1500-323-25. Cut lacing
tape (item 28, as needed for access.

e. Install two spacers (83), connector XA1 (82), flat
washers (8 1), lock washers (80), and screws (79) in
mounting adapter assembly (46).

f. Install D/NSC motor drive circuit card (62) per
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3-102.4. D/NSC Tilt Stage P5/J8 Harness Assembly
Removal. a. Remove optical assembly (7) per

paragraph 3-64|

b. Remove two socket head screws (56) and two lock
washers (56.1 ) securing connector J8 and plate (58)
to tilt stage assembly (54).

CAUTION

Connectors may crack or break if jack-
screws are not loosened one-half turn
alternately.

c. Disconnect connector P5 (58.1) from connector
J5 on mounting adapter assembly (46).

3-102.5. D/NSC Tilt Stage P5/J8 Harness Assembly
Installation.

CAUTION

Connectors may crack or break if jack-
screws are not tightened one-half turn
alternately.

a. Connect connector P5 (58. | ) to connector JS5 on
mounting adapter assembly (46).

CAUTION

Connector plate and pins should always be
replaced when connector is replaced. Bent
pins, plate, or restricted movement of
connector could damage new connector J8
or mating connector P8.

b. Position connector J38 and plate (58) on tilt stage
assembly (54) and install two lock washers (56. | ) and
two socket head screws (56).

c. Install optical assembly (7) pel_paragraph
3-65.

3-84.2 Change 5

3-102.6. D/INSC Connector P5 Repair. a. Remove tilt

stage P5/J8 harness assembly per[paragraph
3-102.4.

b. Inspect connector P5 (58. 1) and replace or repair
as necessary. See TM 55-1500-323-25.

c. Install tilt stage P5/J8 harness assembly per
Lparagraph 3-102.5|
3-102.7. D/NSC Connector J8 Repair.

CAUTION

Make sure connector J8 moves freely
(floats) within connector plate, to prevent
damage to new connector J8 or mating
connector P8.

Connector plate and pins should always be
replaced when connector isreplaced. Bent
pins or plate could damage new
connector.

a. Removetilt stage P5/J8 harness assembly per
[paragraph 3-102.4] -

b. Inspect connector J8 and plate (58) and replace
or repair as necessary. See TM 55-1500-323-25.

¢. Inspect mating connector P8 and plate (2 1.7) per
paragraph 3-78.1]

d. Install tilt stage P5/J8 harness assembly per
[paragraph 3-102.5|

3-102.8. D/NSC Aluminum Foot Repair (Units 2153
and Up). a. Remove screw (84) and aluminum foot
(85) from carrying case (2).

b. Inspect preformed packing (86). Replace as
necessary.

c. Apply sealer (item 40, appendix F) to threads
of screw (84).

d. Position auminum foot (85) on case (2) and
install screw (84).



3-102.9 D/NSC Pressure Relief Valve Repair (Units
2153 and Up).

NOTE

Push back base cushion assembly (89) to gain
access to pressure relief valve (1) nut.

a. Remove nut, washer, gasket, and pressure relief
valve (1) from carrying case (2).

b. Install pressure relief valve (l), gasket, washer,
and nut into carrying case (2).

3-102.10 D/NSC Decal Repair (Units 2153 and Up).
a. Remove damaged decal (87) from carrying case

(2)-
WARNING

Solvents and alcohol are toxic and
flammable materials. Use only in a well
ventilated area.  Avoid prolonged or
repeated breathing of vapors, or contact
with the skin. Keep away from heat and
open flame.

b. Clean surface with isopropyl acohol (item 4,
Lappendix F).

c. Position and press decal (87) into place on
carrying case (2).

3-102.11 D/NSC Base Cushion Assembly Repair
(Units 2153 and Up). a Remove D/NSC (5) from
carrying case (2) per[paragraph 3-62

b. Remove RPC (88) and cable (32) from carrying
case (2).

¢. Remove base cushion assembly (89) from carrying
case (2).
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WARNING

Solvents and alcohol are toxic and
flammable materials. Use only in a well
ventilated area. Avoid prolonged or
repeated breathing of vapors, or contact
with the skin. Keep away from heat and
open flame.

d. Clean bonding surface of carrying case (2) with

toluene (item 34, [appendix F) and cleaning compoundli
(item 35,[appendix F).

e. Bond base cushion assembly (89) into carrying
case (2) using adhesive (item 36, appendix _F),

T. Instal RPC (88) and cable (32) into carrying case
().

g. Install D/NSC (5) into carrying case (2) per
paragraph 3-63|

3-102.12 D/INSC Cover Cushion Assembly Repair
(Units 2153 and Up), a Remove cover (4) from
carrying case (2).

b. Remove cover cushion assembly (90) from cover

(4).
WARNING

Solvents and alcohol are toxic and
flammable materials. Use only in a well
ventilated area.  Avoid prolonged or
repeated breathing of vapors, or contact
with the skin. Keep away from heat and
open flame.

c. Clean bonding surface of cover (4) with tol uenell

(item 34, [appendix F) and cleaning compound (item 35,
[appendix F).

d. Bond cover cushion assembly (90) into cover (4)
using adhesive (item 36,[appendiX F).

e. Install cover (4) on carrying case (2).
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3-102.13 Day/Night Sight Collimator Repair. daysight collimator repair refer tofigure 3-17.1 and for
Repair on the D/NSC consists primarily of removal and nightsight Co”'mator repair refer tolfigure 3-17.2 for
replacement of valve stem and valve core. For component location. -

LEGEND

1 - VALVE CAP

2 - VALVE STEM

3 - VALVE CORE

4 - RETAINER STRAP

| Figure 3-17.1. D/NSC Daysight Collimator Repair.
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LEGEND 3 REF
1 - VALVE CAP
2 - VALVE STEM
3 - VALVE CORE |
4 - RETAINER STRAP g/
|
I

2 4

g N

-

&— O

Figure 3-17.2. D/NSC NightSight Collimator Repair.
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1-102.14 D/NSC Daysight Collimator Valve Stem
Removal. a. Remove optical assembly cover(11]figurd
[3-17) perparagraph 3-66.

b. Remove valve cap (1| figure 3-17.1) from valve
tern (2).

c. Depress valve core (3) to relieve pressure.
d, Remove valve stem (2).
e. Remove retainer strap (4) from valve stem (2).

. Inspect valve cap (1) for damage. Remove vave
cap (1) from retainer strap (4) if necessary.

3-102.15 D/NSC Daysight Collimator Valve Stem
installation. a. Install serviceable valve cap (1,[figurg
[3-17.1) on retainer strap (4) as required.

b. Install retainer strap (4) on vave stem (2).

c. Apply sealing tape (item 65, [appendix_F) to
threads of valve stem (2).

d. Instal valve stem (2).
e. Install valve cap (1) on valve stem (2).
NOTE

If servicing collimator, go to paragraph
3-102.27f(2).

. Install optical assembly cover (11[figure 3-17)
per_paragraph 3-671

3-102.16 D/NSC Daysight Collimator Valve Core
Removal. a. Remove optical assembly cover (11, figure
3-17) per paragraph 3-66.

b. Remove valve cap (1, [figure 3-17.1) from valve
stem (2).

c. Depress valve core (3) to relieve pressure.

d. Remove valve core (3) from valve stem (2). Use
pneumatic tire valve repair tool.

3-102.17 D/INSC Daysight Collimator Valve Core
Installation. a. Install serviceable valve core (3[figurg
into valve stem (2). Use pneumatic tire valve
repair tool.

3-84.6 Change 8

b. Install valve cap (1) on valve stem (2).
NOTE

If servicing collimator, go to paragraph
3-102.27f(2).

c. Install optical assembly cover (11,[figure 3-17)
per [ paragraph 3-67|

3-102.18 D/NSC Nightsight Collimator Valve Stem
Removal. a. Remove nightsight collimator (21,[figurd
[3-1I7) perparagraph 3-70|

b. Remove valve cap (1[figure 3-17.2) from valve
stem (2).

c. Depress valve core (3) to relieve pressure.
d. Remove valve stem (2).
e. Remove retainer strap (4) from vave stem (2)

f'. Inspect valve cap (1) for damage. Remove valve
cap (1) from retainer strap (4) if necessary.

3-102.19 D/NSC Nightsight Collimator Valve Stem
Installation.

WARNING

Solvents and alcohol aretoxic and
flammable materials. Use only in a well
ventilated area.  Avoid prolonged or
repeated breathing of vapors, or contact
with the skin. Keep away from heat and
open flame.

a. Wash new valve stem (2[figure 3-17.2) with
isopropyl alcohol (item 4,[appendix F).

b. Install serviceable valve cap (1) on retainer strap
(4) as required.

c. Instal retainer strap (4) on valve stem (2).

d. Apply sealing tape (item 65,[appendix F) to
threads of valve stem (2).

e. Instal vave stem (2).

. Install valve cap (1) on valve stem (2).



NOTE

If servicing collimator, go to paragraph
3-102.31f(2).

g. Install nightsight collimator (21, [figure 3-17)
per[paragraph 3-71)

3-102,20 D/NSC Nightsight Collimator Valve Core
Removal. a. Remove nightsight collimator (21]figurg

per[paragraph 3-70I

b. Remove valve cap (1[ figure 3-17.2) from valve
stem (2),

c. Depress valve core (3) to relieve pressure.

d. Remove valve core (3) from valve stem (2). Use
pneumatic tire valve repair tool.

3-102.21 D/NSC Nightsight Collimator Valve Core
installation.

WARNING

Solvents and alcohol aretoxic and
flammable materials. Use only in a well
ventilated area.  Avoid prolonged or
repeated breathing of vapors, or contact
with the skin. Keep away from heat and
open flame.

a. Wash valve core (3,[figure 3-17.2) with isopropy!
alcohol (item 4,[appendix F).

b. Install serviceable valve core (3) into valve
stem (2). Use pneumatic tire valve repair tool.

c. Install valve cap (1) on valve stem (2).
NOTE

If servicing collimator, go to paragraph
3-102.31f(2).

d. Instal nightsight collimator (21, [figure 3-17)
perl paragraph

3-102.22 Day/Night Sight Collimator Service.
Service on the D/NSC consists primarily of installment
and removal of purging kit and leak tests on the daysight

and nightsight collimators. Refer td figure 3-17.3 for
component location.
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NOTE

This procedure is the same for the daysight
collimator (10) and nightsight collimator (15),

3-102.23 D/NSC Purging Kit Removal. a. Remove hose
(6) from valve stem (12 or 17) per steps (1) thru (3).

(1) Turn cylinder valve (4) right to close.
(2) Remove hose (6) from valve stem (12 or 17),

(3) Install valve cap (11 or 16) on valve stem
(12 or 17).

6. Repressurize regulator (5) per steps (1) and (2)

(1) Turn regulator valve (7) right until high
pressure gage (8) reads zero.

(2) Turn regulator valve (7) left to close.
c. Remove hose (6) from regulator (5).

d. Remove regulator (5) from compressed cylinder
(2)

e. Install cap (3) on compressed cylinder (2).
f. Install cover (1) on compressed cylinder (2).
3-102.24 D/NSC Purging Kit Installation.
WARNING
Dropping cylinder of compressed nitrogen
gas in enclosed areas can cause suffocation.
Use extreme care not to drop cylinder.
CAUTION
Compressed cylinder must have two black
bands on upper part of cylinder. Do not

use cylinder without two black bands.

a If regulator (5) is installed on compressed
cylinder (2), (item 64, [appendix F), go to step f.

b. Remove cover (1) from compressed cylinder (2).

C. Remove cap (3) from compressed cylinder (2).

Change 8 3-84.7
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LEGEND

- COVER

- COMPRESSED CYLINDER
- CAP

- CYLINDER VALVE

- REGULATOR

- HOSE

- REGULATOR VALVE

- HIGH PRESSURE GAGE
- LOW PRESSURE GAGE

O O~NOOWM e WN -

Figure 3-17.3. D/NSC Service (Sheet 1 of 2)
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6 REF

6 REF

LEGEND
10 - DAYSIGHT COLLIMATOR

11 - VALVE CAP (DAYSIGHT)

12 - VALVE STEM (DAYSIGHT)

13 - VALVE CORE (DAYSIGHT)

14 - MACHINE SCREW (DAYSIGHT)
15 - NIGHTSIGHT COLLIMATOR

16 - VALVE CAP (NIGHTSIGHT)

17 - VALVE STEM (NIGHTSIGHT)

18 - VALVE CORE (NIGHTSIGHT)

19 - MACHINE SCREW (NIGHTSIGHT)

19

Figure 3-17.3. D/NSC Service (Sheet 2 of 2).
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d. Slowly turn cylinder valve (4) left until nitrogen
leaves compressed cylinder (2). Leave cylinder valve
(4) open for 1 to 2 seconds, then turn cylinder valve
(4) right to close.

e. Install regulator (5) on compressed cylinder (2).

f. Install hose (6) on regulator (5).

g. Check pressure in compressed cylinder (2) per
steps (1) thru (4).

(1) Turn regulator valve (7) left to close.

(2) Turn cylinder valve (4) left until maximum
cylinder pressure shows on high pressure gage (8).

(3) If cylinder pressure is less than 100 psi,
replace compressed cylinder (2).

(4) If cylinder pressure is greater than 100 psi,
goto step h.

h. Check hose (6) for blocking per steps (1) thru (4).

(1) Turn regulator valve (7) right until 8 psi
hews on low pressure gage (9).

(2) Check hose (6) for blocking.
(3) Turn regulator valve (7) left to close.

(4) If flow of nitrogen was not heard, replace
hose (6).

3-102.25 D/NSC Daysight Collimator Service. a. Remove
optical assembly cover (11 figure 3-17) pef paragraphl
3-66.

WARNING

Dropping cylinder of compressed nitrogen
gas in enclosed areas can cause suffocation.
Use extreme care not to drop cylinder.

b. Install purging kit to compressed cylinder (item
54,[appendix F) per[paragraph 3-102.24]

c. Repressurize daysight collimator (10,[figurd
per steps (1) and (2).

(1) Remove valve cap (11) from valve stem (12).

3-84.10 Change 8

(2) Repressurize daysight collimator (10) by
depressing valve core (13).

d. Remove machine screw (14) from daysight
collimator (10). Discard machine screw.

e. Purge daysight collimator (10) per steps (1) thru
().

(1) Install hose (6) on valve stem (12).
CAUTION
Daysight collimator seals could rupture if
pressure is too high. Never let low pressure

gage get higher than 8.5 psi.

(2) Turn regulator valve (7) right until 8 psi
shows on low pressure gage (9).

NOTE
Do not purge for more than 10 minutes.
(3) Allow gas to purge through collimator for
1to 2 minutes or until all visible signs of moisture are

gone from daysight collimator window.

(4) Turn regulator valve (7) left until 5 psi shows
on low pressure gage (9).

(5) Install new machine screw (14) on daysight
collimator (10).

CAUTION

Daysight collimator seals could rupture if
pressure is too high. Never let low pressure
gage get higher than 8.5 psi.

(6) Turn regulator valve (7) right until 8 psi
shows on low pressure gage (9).

(7) Wait 3 minutes and go td paragraph 3-102.28f

3-102.26 D/NSC Daysight Collimator Purging Kit
Leak Test. a. Pressurize daysight collimator (10) per
steps (1) thru (3).

(1) Install hose (6) on valve stem (12).

(2) Turn cylinder valve (4) left to open.



CAUTION

Daysight collimator seals could rupture if
pressureistoo high. Never let low pressure
gage get higher than 8.5 psi.

(3) Adjust regulator valve (7) to maintain 8 psi
on low pressure gage (9).

b. Check purging kit for leaks per steps (1) thru (3).
WARNING

Leak test compound will irritate eyes. Avoid
contact with eyes. If contact is made, flush
with water and call a physician.

(1) Apply leak test compound (item 63,[appendiX|
to connections between regulator (5), hose (6), and
valve stem (12). Check for bubbles.

(2) If there are no bubbles within 3 minutes, wipe

off leak test compound. Go td paragraph 3-102.27b.

(3) If there are bubbles, go to step c.

c. Turn regulator valve (7) left to close.
NOTE

If connection between valve stem (12) and
hose (6) does not show bubbles, go to step g.

d. Check connection between valve stem (12) and
hose (6) per steps (1) thru (3).

(1) Remove hose (6) from valve stem (12).

(2) Inspect valve stem (12) and hose (6) for dirt
or damage. Replace as necessary pef_paragraph
[3-102.27f.

(3) Install hose (6) on valve stem (12).
e. Check purging kit for leaks per steps (1) thru (4).
CAUTION
Daysight collimator seals could rupture if
pressureistoo high. Never let low pressure

gage get higher than 8.5 psi.

(1) Turn regulator valve (7) right until 8 psi
shows on low pressure gage (9).
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WARNING

Leak test compound will irritate eyes. Avoid
contact with eyes. If contact is made, flush
with water and call a physician.

(2) Apply leak test compound (item 63,
[B) to connections between regulator (5), hose (6), and
valve stem (12). Check for bubbles.

(3) If there are no bubbles within 3 minutes, wipe

off leak test compound. Go tol paragraph 3-102 .28F.
(4) If there are bubbles, go to step f.

F. Turn regulator valve (7) left to close.

g. Check connection between hose (6) and
regulator (5) per steps (1) thru (3).

(1) Remove hose (6) from regulator (5).

(2) Inspect hose (6) and regulator (5) for dirt
or damage. Replace as necessary.

(3) Install hose (6) on regulator (5).
h. Check purging kit for leaks per steps (1) thru (4).
CAUTION
Daysight collimator seals could rupture if
pressureistoo high. Never let low pressure

gage get higher than 8.5 psi.

(1) Turn regulator valve (7) right until 8 psi
shows on low pressure gage (9).

WARNING
Leak test compound will irritate eyes. Avoid

contact with eyes. If contact is made, flush
with water and call a physician.

(2) Apply leak test compound (item 63,

[P to connections between regulator (5), hose (6), and

valve stem (12). Check for bubbles.

(3) If there are no bubbles within 3 minutes, wipe

off leak test compound. Go t§ paragraph 3-102 .28%.
(4) If there are bubbles, go to step b.

Change 8 3-84.11
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-102.27 D/NSC Daysight Collimator Valve Assembly
Leak Test. a. Pressurize daysight collimator (10) per
steps (1) and (2).
(1) Install hose (6) on valve stem (12).
CAUTION

Daysight collimator seals could rupture if

pressureistoo high. Never let low pressure

gage get higher than 8.5 psi.

(2) Turn regulator valve (7) right until 8 psi
hews on low pressure gage (9).

b, Turn regulator valve (7) left to close.
c. Remove hose (6) from valve stem (12).

d. Check valve stem (12) and valve core (13) for
leaks per steps (1) thru (3).

WARNING
Leak test compound will irritate eyes. Avoid

contact with eyes. If contact is made, flush
with water and call a physician.

(1) Apply leak test compound (item 63,[appendix|
[ around valve stem (12) and valve core (13).

(2) If bubbles appear around valve stem (12) or
valve core (13) within 3 minutes, go to step e.

(3) If there are no bubbles within 3 minutes, wipe
off leak test compound. Go tq paragraph 3-102.28]

NOTE

If valve stem (12) and valve core (13) have
already been tightened, go to step f.

e. Tighten valve stem (12) or valve core (13) per
steps (1) and (2).

(1) Tighten valve stem (12).

(2) Tighten valve core (13), Use pneumatic tire
valve repair tool.

(3) Go to step d.

3-84.12 Change 8

NOTE

If valve stem (12) and valve core (13) have
already been replaced, go to[paragraph 3-102 .28¢.

T. Replace valve stem (12) or valve core (13) per
step (1).

(1) Replace valve stem (12) pef paragraphd
and 3-102.15 or valve core (13) per[paragraphd
3-102.16| and 3-102.17 as required.

(2) Go tolparagraph 3-102 .25e.

3-102.28 D/NSC Daysight Collimator Machine Screw
Leak Test. a. Pressurize daysight collimator (10) per
steps (1) and (2).

(1) Install hose (6) on valve stem (12).
CAUTION

Daysight collimator seals could rupture if
pressureistoo high. Never let low pressure
gage get higher than 8.5 psi.

(2) Turn regulator valve (7) right until 8 psi
shows on low pressure gage (9).

b. Check machine screw (14) for leaks per steps (1)
thru (3).
WARNING

Leak test compound will irritate eyes. Avoid
contact with eyes. |If contact is made, flush
with water and call a physician.

(1) Apply leak test compound (item 63,[appendix
[B) to machine screw (14).

(2) If bubbles appear around machine screw (14
within 3 minutes, wipe off leak test compound and go
to step c.

(3) If there are no bubbles within 3 minutes, wipe
off leak test compound and go to step f.

NOTE

If machine screw (14) has already been
tightened, go to step d.

c. Tighten machine screw (14) per step (l).



() Tighten machine screw (14).
(2) Go to step h.

d. Remove purging kit pef_paragraph 3-102.23|

e. Replace daysight collimator pef_paragraphs 3-68
and 3-69. Return to 180 day test procedure.

NOTE
If pressure reading does not decrease and
valve assembly has been leak tested, go
to step h.

f. Check for change in pressure reading on low
pressure gage (9) per steps (1) thru (4).

() Turn cylinder valve(4) right to close.

(2) Observe pressure reading on low pressure
gage (9) for 3 minutes.

(3) If pressure reading decreases, go to step g.

(4) If pressure reading does not decrease, turn
cylinder valve (4) left to open. Go t@ p

0. Go td paragraph 3-102.26] If daysight collimator
cannot hold pressure, replace daysight collimator

per|paragraphs 3-68| and 3-69.
h. Remove purging kit pe{ paragraph 3-102.23)

i. Return to 180 day test procedure.

3-102.29 D/NSC Nightsight Collimator Service.
WARNING

Dropping cylinder of compressed nitrogen

gas unenclosed areas can cause suffocation.

Use extreme care not to drop cylinder.

a. InstaII purglng kit to compressed cyllnder (item
64, @ppendix F) per[paragraph 3-102.24]

b. Remove nightsight collimator (21,[figure 3-17)
per[paragraph 3-701

TM 9-4935-474-14

c. Repressurize nightsight collimator (15,[figurd
per steps (1) and (2).

() Remove valve cap(16) from valve stem (17).

(2) Repressurize nightsight collimator (15) by
depressing valve core (18).

d. Remove machine screw (19) from nightsight
collimator (15). Discard machine screw.

e. Purge nightsight collimator (15) per steps (1)
thru (8).

() Install hose (6) on valve stem (17)
CAUTION

Nightsight collimator seals could ruptureif
pressureistoo high. Never let low pressure
gage get higher than 8.5 psi.

(2) Turn regulator valve (7) right until 8 psi
shows on low pressure gage (9).

NOTE
Do not purge for more than 10 minutes,

(3) Allow gas to purge through collimator for
1to 2 minutes or until all visible signs of moisture are
gone from nightsight collimator window.

(4) Turn regulator valve (7) left until 5 psi
shows on low pressure gage (9).

WARNING

Solvents and alcohol are toxic and
flammable materials. Use only in a well
ventilated area.  Avoid prolonged or
repeated breathing of vapors, or contact
with the skin. Keep away from heat and
open flame.

(5) Clean new machine screw (19) with

isopropyl alcohol (item 4,[appendix F).

(6) Install new machine screw(19) on nightsight
collimator (15).

Change 8 3-84.13
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CAUTION

Nightsight collimator seals could rupture if
pressureistoo high. Never let low pressure
gage get higher than 8.5 psi.

(7) Turn regulator valve (7) right until 8 psi
hews on low pressure gage (9).

(8) Wait 3 minutes and go td paragraph 3-102.32f.

3-102.30 D/NSC Nightsight Collimator Purging Kit
leak Test. a. Pressurize nightsight collimator (15) per
steps (1) thru (3).

(1) Install hose (6) on valve stem (17).
(2) Turn cylinder valve (4) left to open.
CAUTION

Nightsight collimator seals could rupture if
pressureistoo high. Never let low pressure
gage get higher than 8.5 psi.

(3) Adjust regulator valve (7) to maintain 8 psi
on low pressure gage (9).

b. Check purging kit for leaks per steps (1) thru (3).
WARNING

Leak test compound will irritate eyes. Avoid
contact with eyes. If contact is made, flush
with water and call a physician.

(1) Apply leak test compound (item 63,[appendix]
[B) to connections between regulator (5), hose (6), and
valve stem (17). Check for bubbles.

(2) If there are no bubbles within 3 minutes, wipe

off leak test compound. Go td paragraph 3-102 .3Th.

(3) If there are bubbles, go to step c.

c. Turn regulator valve (7) left to close.
NOTE

If connection between valve stem (17) and
hose (6) does not show bubbles, go to step g.

d. Check connection between valve stem (17) and

hose (6) per steps (1) thru (3).

3-84.14 Change 8

(1) Remove hose (6) from vave stem (17).

(2) Inspect valve stem (17) and hose (6) for dirt
or damage. Replace as necessary per paragraph
3-102.31f.

(3) Install hose (6) on valve stem (17).
e. Check purging kit for leaks per steps (1) thru (4).
CAUTION

Nightsight collimator seals could rupture if
pressureistoo high. Never let low pressure
gage get higher than 8.5 psi.

(1) Turn regulator valve (7) right until 8 psi
shows on low pressure gage (9).

WARNING

Leak test compound will irritate eyes. Avoid
contact with eyes. |If contact is made, flush
with water and call a physician.

(2) Apply leak test compound (item 63, [appendix
[F) to connections between regulator (5), hose (6), and
valve stem (17). Check for bubbles.

(3) If there are no bubbles within 3 minutes, wipe

off leak test compound. Go tolparagraph 3-102 .32f.

(4) If there are bubbles, go to step f.

T. Turn regulator valve (7) left to close.

g. Check connection between hose (6) and
regulator (5) per steps (1) thru (3).

(1) Remove hose (6) from regulator (5).

(2) Inspect hose (6) and regulator (5) for dirt
or damage. Replace as necessary.

(3) Install hose (6) on regulator (5).



h Check purging kit for leaks per steps (1) thru (4).
CAUTION

Nightsight collimator seals could ruptureif
pressureistoo high. Never let low pressure
gage get higher than 8.5 psi.

(1) Turn regulator valve (7) right until 8 psi
shows on low pressure gage (9).

WARNING

Leak test compound will irritate eyes. Avoid
contact with eyes. If contact is made, flush
with water and call a physician.

(2) Apply leak test compound (item 63, [appendix|
[F) to connections between regulator (5), hose (6), and
valve stem (17). Check for bubbles.

(3) If there are no bubbles within 3 minutes, wipe

off leak test compound. Go tolparagraph 3-102 .32f.
(4) If there are bubbles, go to step b.

3-102.31 D/NSC Nightsight Collimator Vave Assembly
Leak Test. a. Pressurize nightsight collimator (15) per
steps (1) and (2).

(1) Install hose (6) on valve stem (17).

CAUTION

Nightsight collimator seals could ruptureif
pressureistoo high. Never let low pressure
gage get higher than 8.5 psi.

(2) Turn regulator valve (7) right until 8 psi
shows on low pressure gage (9).

b. Turn regulator valve (7) left to close.
c. Remove hose (6) from valve stem (17).

d. Check valve stem ( 17) and valve core ( 18) for leaks
per steps (1) thru (3).
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WARNING

Leak test compound will irritate eyes. Avoid
contact with eyes. If contact is made, flush
with water and call a physician.

(1) Apply leak test compound (item 63,[appendix
[F) around valve stem (17) and valve core (18).

(2) If bubbles appear around valve stem (17) or
valve core (18) within 3 minutes, go to step e.

(3) If there are no bubbles within 3 minutes,
wipe off leak test compound. Go tq paragraph 3-102.32

NOTE

If valve stem (17) and valve core (18) have
already been tightened, go to step f.

e. Tighten valve stem (17) or valve core (18) per
steps (1) and (2).

(1) Tighten valve stem (17).

(2) Tighten valve core (18). Use pneumatic tire
valve repair tool.

(3) Go to step d.
NOTE

If valve stem (17) and valve core (18) have
already been replaced, go to[paragraph 3-102 ,32d.

f. Replace valve stem (17) or valve core (18) per
step (1).

(1) Replace valve stem (17) pel paagraphs
and 3-102.19 or valve core (18) per[paragraphg
and 3-102.21 as required.

(2) Go tolparagraph 3-102 .29%.
3-102.32 DINSC Nightsight Collimator Machine Screw

Leak Test. a. Pressurize nightsight collimator (15) per
steps (1) and (2).

(1) Install hose (6) on valve stem (17).

Change 8 3-84.15
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CAUTION
Nightsight collimator seals could ruptureif
pressureistoo high. Never let low pressure
gage get higher than 8.5 psi.

(2) Turn regulator valve (7) right until 8 psi
shows on low pressure gage (9).

b. Check machine screw (19) for leaks per steps
(1) thru (3).

WARNING
Leak test compound will irritate eyes. Avoid
contact with eyes. If contact is made, flush

with water and call a physician.

(1) Apply leak test compound (item 63, appendix
(F) to machine screw (19).

(2) If bubbles appear around machine screw (19)
within 3 minutes, wipe off leak test compound and go
0 step c.

(3) If there are no bubbles within 3 minutes, wipe
Off leak test compound and go to step f.

NOTE

If machine screw (19) has already been
tightened, go to step d.

c. Tighten machine screw (19) per step (l).
(1) Tighten machine screw (19).

(2) Go to step b.

3-84.16 Change 8

d. Remove purging kit per paragraph 3-102.23.

e. Replace nightsight collimator (21, [figure 3-17)
per paragraphs 3-70| and 3-71. Return to 180 day test
procedure.

NOTE
If pressure reading does not decrease and
valve assembly has been leak tested, go
to step h.

T. Check for change in pressure reading on low
pressure gage (9) per steps (1) thru (4).

(1) Turn cylinder valve (4) right to close.

(2) Observe pressure reading on low pressure
gage (9) for 3 minutes.

(3) If pressure reading decreases, go to step g
(4) If pressure reading does not decrease, turn

cylinder valve (4) left to open. Go tQ_paragrap
3-102.31.

g. Go ta_paragraph 3-102.30] If nightsight

collimator cannot hold pressure, replace nightsight
collimator perl_paragraphs 3-70/ and 3-71.
h. Remove purging kit perl_paragraph 3-102.23

i. Install nightsight collimator (21,[figure 3-17) per
Lparagraph 3-71|

j. Return to 180 day test procedure.
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3-103.Remote Position Control Maintenance. and replacement of faulty  subassem -
Maintenance of the RPC consists primarily of removal blies. For maintenance of RPC, refer to[figurd
3-18.
LEGEND

1 - HEX NUT SEAL

2 - AZIMUTH SWITCH

3 - ELEVATION SWITCH

4 - SCREW, LOCK WASHER AND FLAT WASHER (2)
5 - COVER

6 - COVER GASKET

7 - ROUND NUT

8 — SPEED SWITCH

- CASE

10 - CABLE CLAMP

11 - SCREW, FLAT WASHER, LOCK WASHER AND NUT
12 — IDENTIFICATION PLATE

13 — RUBBER GROMMET

14 - TIEDOWN STRAP

(o]

r D
ol
©\\2

AZ
<5
\\§ @ J

S/N 2001 to 2195

Figure 3-18. RPC Maintenance (Sheet 1 of 2). [ |
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LEGEND

15 — HEX NUT SEAL

16 — AZIMUTH SWITCH

17 - ELEVATION SWITCH

18 — SCREW, LOCK WASHER AND FLAT WASHER (2)

19 — COVER

20 - COVER GASKET

21 - ROUND NUT

22 - SPEED SWITCH

23 - CASE

24 - STRAIN RELIEF BUSHING

|17

16

<19

25 — IDENTIFICATION PLATE
/23
q - ™
¢ 9§ =
CD{I A @/
1 - &
— %
20—
22
g e |
18 21
24

Figure 3-18. RPC Maintenance (Sheet 2 of 2).
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3-104. Alignment Breakout Box Maintenance. H-36, and H-37 for wiring diagrams. Cables and
Maintenance of the ABOB consists primarily of fault connectors may be repaired per TM 55-1500-323-25.
isolation of cables and front panel, and removing and To repair connector saver on power cable W8, see
replacing faulty subassemblies. For maintenance of [paragraph 3-24) steps b and c.

ABOB, refer to[figure 3-19] Refer to[figures H-35]

AN

6  TORQUE CAPTIVE
SCREW (6) TO 11 TO 13 IN-LBS

2 REF

TORQUE JAM NUTS:
REE D/NSC J1 TO 145 TO 155 IN-LBS
9RE CGE 2J04 TO 195 TO 205 IN-LBS
'SU 1J04 TO 145 TO 155 IN-LBS
MS J1 TO 145 TO 155 IN-LBS

SAFETY WIRE J.\M NUTS

SAFETY WIRE
(ITEM 66, APPENDIX F)

LEGEND

- FRONT PANEL

- PRESSURE RELIEF VALVE

- ROTARY SWITCH KNOB

10 — ROTARY SWITCH

11 — CARRYING CASE

12 — SCREW, FLAT WASHER,
LOCK WASHER (2)

13 — SET SCREW (2)

14 — BNC CONNECTOR

15 - HEX NUT AND LOCK WASHER

1
2 — TIP JACK (16)

3 — HEX NUT, LOCK WASHER
4 - LD

5 — HANDLE

6 — CAPTIVE SCREW (8)

7 — LATCH (2)

8

9

Figure 3-19. ABOB Maintenance.
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I 3-104.1. BSA Controller Maintenance 3-105. BSA Controller Maintenance
(PN 13163007). For maintenance of BSAC PN 13154980 i
PN 13163007, refer to TM 9-4935-474-14-2. ( ). Maintenance of the BSAC

PN 13154980 consists primarily of removal and q
replacement of faulty subassemblies. Refer to
[figure 3-20] for component location.

LEGEND

1 - COVER
\ / 2 - CAPTIVE SCREW (10)
3 - PRESSURE RELIEF VALVE
Q 4 - LATCHES (8)
\
SAFETY WIRE JAM NUTS o

SAFETY WIRE (ITEM 66, APPENDIX F)

Figure 3-20. BSAC Maintenance (Sheet 1 of 4).
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79

EGEND

6§ — FRONT PANEL

6 — HANDLE (2)

7 — ELECTRONIC ASSEMBLY

8 — CONNECTOR P4

9 — MULTI-VOLTAGE POWER SUPPLY
10 — SCREW, FLAT WASHER, LOCK WASHER (4)
11 — SCREW, FLAT WASHER, LOCK WASHER (6)
12 — CONNECTOR PS
13 — CHASSIS ASSEMBLY
14 — 17.5 VOLT POWER SUPPLY
15 — SCREW, FLAT WASHER (4)
16 — FLAT HEAD SCREW
1" 17 — FLAT WASHER, CABLE CLAMP,

SELF LOCKING NUT

18 — INTERNAL WIRING HARNESS

Figure 3-20. BSAC Maintenance (Sheet 2 of 4).
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19
20
21
22
23
24

SCREW, FLAT WASHER, SPACER
CONNECTOR P1

COOL DOWN CIRCUIT CARD A1
POWER RESISTOR R1 — R7 (7)
CARD BRACKET
ROUND BUS BAR

19

Figure 3-20. BSAC Maintenance (Sheet 3 of 4).
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LEGEND

25 - LAMP ASSEMBLY

22'1-_1:: h\'::c CONNECTOR j2 2

26 _ ROTARY SWITONES 89 AND S6 TORQUE JAM NUTS:
29 - TOGGLE SWITCHES S1-S4 J2 TO 120 TO 130 IN-LBS.

30 - POTENTIOMETERS R1-R4
31 - TEST POINTS TP1-TP4
32 - INDICATOR READY LAMP AND HOLDER

BSA CONNECTOR J1
34 - SCREW, FLAT WASHER N

DA LABEL B0 -9 25 1
36 - KNOB i { )f

(4
W
|

w
(2]
|

/
%
-&®
A
0

6 REF

* PART OF ITEM 25

29 %

Figure 3-20. BSAC Maintenance (Sheet 4 of 4).

3-90 Change 11



3-106. BSAC Electronic Assembly Removal. a.
Press pressure relief valve (3) in carrying case cover (l).

b. Lift eight case latches (4) and remove cover

(D).
c. Loosen ten captive screws (2).

d. Lift out electronic assembly (7) by front handles
(6),

3-107. BSAC Electronic Assembly Installation. a.
Lower electronic assembly (7) into carrying case by front
handles (6).

b. Tighten ten captive screws (2). Torque screws
(2) 5 to 7 in-lbs.

c. Replace cover (1) on carrying case and close
by securing eight case latches (4).

3-108. BSAC Front Panel Assembly Removal. a.
Remove electronic assembly (7) from carrying case per
[paragraph 3-106]

CAUTION
Front pane (5) is connected to electronic
assembly by internal wiring harness. Do
not attempt to completely separate front
panel from electronic assembly.

b. Loosen and remove four screws and flat
washers (15 ) securing front panel (5) to electronic
assembly (7).

c. Place front panel (5) down in front of electronic
assembly (7).

d. Remove two flat head screws (16) and two flat
washers, cable clamps, and self locking nuts (17)
securing internal wiring harness to chassis assembly
(13).

CAUTION
Connectors may crack or break if jackscrews
are not loosened one-half turn alternately.

e. Loosen jackscrews and disconnect connector
P4 (8) from connector J4 and P5 ( 12) from connector
J5; remove front panel (5).

f. Inspect connectors P4 (8) and P5 (12) and repair
if necessary. See TM 55-1500-323-25.

3-109. BSAC Front Panel Assembly Installation.

TM 9-4935-474-14

CAUTION
Connectors may crack or break if jackscrews
are not loosened one-half turn alternately.

a. Install connector P4 (8) to connector J4 and
connector P5 (12) to connector J5; tighten jackscrews.

b. Secure internal wiring harness ( 18) to chassis
assembly (13) using two flat head screws ( 16) and
two flat washers, cable clamps and self locking nuts
(17), Torque two screws (16) to 23 to 27 in-lbs.

c. Align front panel (5) with electronic assembly |

(7).

d. Install four screws and flat washers (15) into
front panel (5). Torque four screws ( 15) to 8 to 12
in-lbs,

e. Install electronic assembly (7) in carrying case

per[paragraph 3-107]

3-110. BSAC Multi-Voltage Power Supply Removal.
a. Remove front panel assembly (5) pef_paragraph 3-108]

b. From bottom of electronic assembly (7) remove
four screws, lock washers, and flat washers (10) securing
multi-voltage power supply (9) to electronic assembly
(7) frame.

c. Remove multi-voltage power supply (9).

3-111. BSAC Multi-Voltage Power Supply Installation.
a. Position multi-voltage power supply (9) in chassis
assembly (13).

b. Install four screws, flat washers, and lock washers
(10). Torque to 23 to 27 in-lbs.

c. Install front panel assembly (5) pel_paragraph
3-109.

3-112. BSAC 17.5 Volt Power Supply Removal. a.
Remove front panel assembly (5) pef_paragraph 3-108

b. From bottom of electronic assembly (7) remove
six screws, flat washers, and lock washers (11 ) securing
17.5 volt power supply (14) to electronic assembly

(7).
c. Remove 17.5 volt power supply (14).

3-113. BSAC 17.5 Volt Power Supply Installation. a
Place 17.5 volt power supply (14) in chassis assembly
(13),

b. Secure power supply (14) to electronic assembly
(7) with six screws, lock washers, and flat washers
(1 1). Torque six screws (11) to 23 to 27 in-lbs.
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Install front panel assembly (5) per[paragraph|
3-109.

Paragraph 3-114 has been deleted,

3-115.
Removal.

BSAC Cool Down Circuit Card Al

CAUTION
Thecircuit card in the BSAC is electrostatic
discharge sensitive and subject to damage
by discharge of static electricity. Wear
a wrist ground strap when handling card
and handle it by edges only. Circuit card
must be transported in an antistatic bag,

a. Remove front panel assembly (5) perlparagraph
3-108.

CAUTION
Connectors may crack or break if jackscrews
are not loosened one-half turn alternately.

b. Disconnect connector P1 (20).

c. Remove four screws, flat washers, and spacers
(19) from cool down circuit card Al (21).

d. Remove cool down circuit card Al (2 1). Place
card in antistatic bag (item 42,[appendix F),

e. Inspect connector P1 (20) and repair if necessary.
See TM 55-1500-323-25.

3-116, BSAC Cool Down Circuit Card Al
Installation.

CAUTION
The circuit card in the BSAC |s electrostatic
discharge sensitive and subject to damage
by discharge of static electricity. Wear
awrist ground strap when handling card
and handle it by edges only. Circuit card
must be transported in an antistatic bag.

a. Align cool down circuit card Al (21) on front
panel assembly (5) and secure with four screws, flat
washers, and spacers ( 19).

CAUTION
Connectors may crack or break if Jackscrews
are not loosened one-half turn alternately,

3-92 Change 11

h. Connect connector Pl (20) and secure with
two jackscrews.

c. Install front panel assembly (5) per_paragraph
3-109.

3-117. Repairable Items. The following items may
be repaired by referring to[figurel[3-20] for parts
location:

Power Resistors R1-R7 (22)
Round Bus Bar (24)
Potentiometers R1-R4 (30)
Toggle Switches S1-$4 (29)
Test Points TP1-TP4 (31)
Handles (6)

Lamp Assembly (25)

Circuit Breaker CB1 (27)
Indicator Ready Lamp and Holder (32)
Rotary Switches S5 and S6 (28)
115 VAC Connector J2 (26)
BSA Connector J1 (33)

3-118. BSA Holding Fixture Maintenance.
Maintenance of the BSAHF consists of removal and
replacement of faulty or missing subassemblies. Refer
to[figure 3-21for component location.

3-119. BSAHF Base Assembly Removal. a. Loosen
pressure relief valve (1) on carrying case (2).

b. Unlatch 12 latches (3) and remove lid (4).
Remove BSAHF (5) from carrying case (2).

CAUTION
Microscope assembly ($4) is normally stowed
in case compartment (6) when not in use.
However, if installed on holding fixture
(5), remove before performing task to prevent
damage to equipment. Refer to
[3-135 and 3-136 for microscope assembly
removal and installation.

Do not turn knob on drive azimuth nut
assembly (50) when flange nut (36) istight
to prevent possible damage to drive azimuth
nut assembly.

¢. Remove one self locking hex nut (16), remove
set screw (14), and remove brass lock pin ( 15) from
azimuth yoke (1 1).

d. Remove shoulder screw (10) from base assembly
(22).
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IQ_\1

LEGEND

1 — PRESSURE RELIEF VALVE,
GASKET, WASHER, AND HEX NUT

2~ CASE

3 — LATCHES {12)

4-LID

5 — BSAHF

6 — CASE COMPARTMENT

Figure 3-21. BSAHF Maintenance (Sheet 1 of 5)
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LEGEND

7 — HOLDING FIXTURE
8 — FLAT WASHER (AS REQUIRED)
9 — SIDE LOADING PLATE

10 — SHOULDER SCREW

11 — AZIMUTH YOKE

12 — STRAIGHT PIN (2)

13 — COTTER PIN (2}

14 — SET SCREW

15 — BRASS LOCK PIN

16 — SELF LOCKING HEX NUT

17 — THUMB SCREW ASSEMBLY ({4)

18 — THRUST WASHER

19 — SPHERICAL WASHER ASSEMBLY (4}

20 — THREADED REST BUTTON (2)

21 — BASE ASSEMBLY

22 — LEVELING NUT PAD (2)

23 — THREADED LEVELING BUTTON (2)

24 — BALL PLUNGER (4)

25 — SCREW, FLAT WASHER,
LOCK WASHER (4)

26 — STRAIGHT HANDLE (2)

27 — SOCKET HEAD SCREW

28 — FLAT CLAMP

29 — T-BOLT 41 s
30 — HEX NUT, FLAT WASHER AND N\ \ i

LOCK WASHER (8) 0

31 — ROUND HANDLE (2) 40

32 — SCREW, FLAT WASHER, 39 {§
LOCK WASHER (4) b

33 — BALLWAY GIB (2)

34 - SPACER BEARING (2)

35 — SCREW (8)

36 — SPHERICAL FLANGED NUT AND
BOTTOM WASHER

37 — SCREW (12}

38 — BEARING PLATE

39 - LOCK WASHER, FLAT WASHER,
HEX NUT (12)

40 - HEX NUT

41 - SET SCREW

42 — STRAIGHT PIN

43 — YOKE DRIVE PLATE

44 - SET SCREW, FLAT WASHER,
LOCK WASHER (2)

45 — ELEVATION SHAFT ASSEMBLY

TORQUE SCREW (32)
TO 24 TO 28 IN-LBS.

46 — SPHERICAL WASHER 20" $
ASSEMBLY o s
47 — ELEVATION LOCKING NUT 287 o ' 20
48 — KNOB ' 2
49 — SET SCREW (2) 27 @\
50 — DRIVE AZIMUTH NUT ASSEMBLY , 23
51 — SCREW
52 — NO MAR SET SCREW (2) 2 ~—

52.1 — DELETED —y, TORQUE SCREW (25}

TO 24 TO 28 IN-L8BS,

Figure 3-21. BSAHF Maintenance (Sheet 2 of 5)
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LEGEND

63 — FOCUSING TUBE

54 — MICROSCOPE STAGE
ASSEMBLY (P/N 13143730)

55 — MICROSCOPE ELEVATION
CONTROL

66 — CAPTIVE SCREW,
LOCK WASHER,
FLAT WASHER (3)

57 — REFERENCE MIRROR

58 — SCREW, FLAT WASHER,
LOCK WASHER (3}

59 — MICROSCOPE EYEPIECE
ASSEMBLY

60 — AUTOCOLLIMATION
EYEPIECE ASSEMBLY

61— LAMP

62— LAMP HOLDER

62.1— PROTECTIVE CAP

Figure 3-21. BSAHF Maintenance (Sheet 3 Of 5)
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LEGEND

63 — CAPTIVE SCREW (4)
64 - MICROSCOPE STAGE ASSEMBLY (P/N13162691)

65 — GUIDE PIN (2)

MICROSCOPE
SERIAL NO. 2006 AND UP

13162601

NS

=g\

7 (REF)

HOLDING FIXTURE
(SERIAL NO. 2006 AND UP)

Figure 3-21. BSAHF Maintenance (Sheet 4 of 5)
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LEGEND

66— SCREW (4)

67— CHAMFERED FOOT (4)

68— PREFORMED PACKING (4)

69— NOT USED

70— DECAL

71— COMPONENT HOLDER
ASSEMBLY NO. 1

72— COMPONENT HOLDER
ASSEMBLY NO. 2

73— EYEPIECE CUSHION

74— MOUNTING PLATE

75— FILLER CUSHION

76— COVER CUSHION

77— SCREW (16)

78— FLAT WASHER (16)

79~ RUBBER WASHER (16)

80— SELF—LOCKING NUT (16)

81— CARRIAGE ASSEMBLY

82— SPACER (4)

83— NUTS (4)

84— LOCK WASHER (4)

85~ FLAT WASHER (4)

86— CAPTIVE STUD (4)

87— CUSHION

88— CAVITY CUSHION

89— NUTS (4)

80~ LOCK WASHER (4)

91— FLAT WASHER (4)

92— CAPTIVE STUD (4)

2 (REF)

Figure 3-21. BSAHF Maintenance (Sheet 5 of 5)
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e. Remove spherical flange nut and bottom washer
(36) from T-bolt (29) securing azimuth yoke (11) to
base assembly (21).

f. Remove azimuth yoke (11) from base assembly
(21). Remove thrust washer (18) from base assembly
(21).

3-120. BSAHF Base Assembly Installation. a. Apply
lubricant (item 10,[appendix F) to thrust washer (18)
and place thrust washer (18) with lip seated in base
assembly (21).

b. Place azimuth yoke (11) on top of base assembly
(21).

c. Apply lubricant (item 10, [appendix F) to threads
of shoulder screw (10), insert screw into azimuth yoke
(11) and secure.

d. Torque shoulder screw (10) to 90 to 110
in-1b.

e, Apply lubrication (item 10,[appendix F) to
threads of T-bolt (29) and secure azimuth yoke (11)
with spherical flange nut and bottom washer
(36).

f. Insert brass lock pin (15) into azimuth yoke (11).
Apply sealant (item 16,[appendix F) to threads of
set screw (14) and insert in azimuth yoke (1 1). Torque
to 60 to 65 in-lb, then back off and retorque to 10
to 12 in-lb.

g. Lock set screw (14) with self locking hex nut
(16). Spot bond self locking nut (16) using adhesive

(item 1, [appendix_F).

h. Place BSAHF (5) in carrying case (2) and secure
with four thumbscrew assemblies (17). Close lid (4)
and secure 12 latches (3).

i. Tighten pressure relief valve (l).

3-121. BSAHF Rest Button and Leveling Nut
Removal. a. Remove base assembly (21) per
[paragraph 3-119|

NOTE

Each of four spherical washer assemblies (19) consists of
two washers; one thicker than the other.  Observe
orientation of these washers before removing.

b. Unscrew four thumb screw assemblies (17) and
remove four spherical washer assemblies (19) from
base assembly (21).

c. Remove two threaded rest buttons (20) from
base assembly (21).

3-96 Change 5

d. Remove two leveling nut pads (22) from base
assembly (21) with spanner wrench. Remove two
threaded leveling buttons (23).

3-122. BSAHF Rest Button and Leveling Nut
Installation. a. Install threaded leveling buttons (23)
on leveling nut pads (22) and apply lubricant (item
10, [appendix F) to threaded leveling buttons (23).
Apply sealant (item 16, to threads of
two leveling nut pads (22) and install in base assembly
(21) with spanner wrench.

b. Apply sealant (item 16, [appendix F) to threads
of two threaded rest buttons (20) and install into base
assembly (21).

NOTE

Each of four spherical washer assemblies (19) consists of
two washer; one thicker than the other. Place two thicker
waahers on two threaded rest buttons (20) and two thicker
washers on two threaded leveling buttons (23) with concave
side up. Place each of four thinner washers convex side
down on top side of thicker washers.

c. Place four spherical washer assemblies (19) on
two threaded rest buttons (20) and two threaded
leveling buttons (23) and apply lubricant (item 10,
to four spherical washer assemblies
(19).

d. Apply lubricant (item 10,[appendix F)) to threads
of four thumb screw assemblies (17) and secure in
two threaded rest buttons (20) and two leveling nut
pads (22).

Install base assembly (21) per[paragraph|
3-120.

3-123. BSAHF Straight Handle Repair. BSAHF
straight handle (26) may be repaired by referring to
[figure 3-21for parts location. Seal screws per item
16,

3-124. BSAHF Round Handle Repair. BSAHF round
handles (31) may be repaired by referring to[figure]
[3-Z211for parts location.

3-125. BSAHF Ballway Gib Removal. a. Remove
base assembly (21) per[paragraph 3-119]

b. Remove eight screws (35) and eight hex nuts,
flat washers and lock washers (30) securing two
ballway gibs (33) and spacer bearings (34) to base
assembly (21).



3-126. BSAHF Ballway Gib Instal-
lation. a. Apply sealant (item 16,[appendix F) to
threads of eight screws (35).

b. Install two ballway gibs (33) and spacer
bearings (34) to base assembly (21) with eight
screws (35) and eight hex nuts, flat washers, and
lock washers (30). Torgue screws (35) to 5to 7 in-lb.

c. Install base assembly (21) per paragraph 3-
120.

3-127. BSAHF T-Bolt Removal. a. Remove

base assembly (21) per _paragraph 3-119

b. Remove socket head screw (27) and flat
clamp (28).

c. Remove T-bolt (29).

3-128. BSAHF T-bolt Installation. a. Apply
sealant (item 16, [appendix F) to threads of socket
head screw (27). Apply lubricant (item 10, appen-
dix F) to threads of T-bolt (29). Install T-bolt (29) in
base assembly (21) and secure with flat clamp (28)
and socket head screw (27). Torque screw to 60 to
65 in-lb.

b. Install base assembly (21) per paragraph 3-
120.

3-129. BSAHF Azimuth Yoke Re-
moval. & Remove base assembly (21) per para]
graph 3-119.

b. Remove two cotter pins (13) and two
straight pins (12) that secure azimuth yoke (11) to
holding fixture (7).

c. Remove flat washers (8) as required. Tag flat
washers (8) as a group, noting which group was
removed from side of azimuth yoke (11) with side
loading plate (9).

d. Remove two straight pins (12).

e. Loosen two no-mar set screws (52) in
azimuth yoke (1 1).

f. Loosen four ball plungers (24) to remove load
on side loading plate (9).
CAUTION

Use extreme care in removing holding
fixture (7) from azimuth yoke (11).
Rough handling may damage optical
alinement.

g. Lift holding fixture (7) and slide elevation

TM 9-4935-474-14

shaft assembly (45) away from azimuth yoke (11).

h. Remove two set screws (49) from knob (48).
Unscrew knob (48) from elevation shaft assembl,
(45).

i. Unscrew €elevation locking nut (47) from ele-
vation shaft assembly (45) by hand.

j. Remove spherical washer assembl, (46) from
elevation shaft assembly (45).

k. Unscrew elevation shaft assembly (45) from
holding fixture (7).

I. Remove four ball plungers (24) from azimuth
yoke (1 1).
3-130. BSAHF Azimuth Yoke Instal-
lation. a. Apply lubricant (item 10,
to threads of elevation shaft assembly (45) and
screw into holding fixture (7) by hand.

b. Place spherical washer assembl, (46) on
elevation shaft assembly (45) and secure with
elevation locking nut (47). Apply lubricant (item
10, [appendix F) to spherical washer assembly (46)
and elevation locking nut (47).

c. Install knob (48) on elevation shaft assembly
(45) and secure with two set screws (49).

CAUTION

Useextreme care in placing holding fixture (7) on
azimuth yoke (11), Rough handling may damage
optical alinement.

d. Apply lubricant (item 10, appendix F) to two
straight pins (12).

e. Slide elevation shaft assembly (45) onto azimuth
yoke (11). Place holding fixture (7) on azimuth yoke
(12). Aline and install two straight pins (12) and
flat washers (8) as required; the same number and
size of washers removed from each side.

f. Secure two straight pins (12) with two cotter
pins (13).
CAUTION

Side loading plate may be damaged and binding
may occur if ball plungers are screwed in too
far.

g. Install four ball plungers (24). Screw in ball
plungers (24) until ball makes solid contact with side
loading plate (9).

h. Tighten two no-mar set screws (52).
d. Install base assembly (19) per_paragraphl
3-120.
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3-131. BSAHF Bearing Plate Re-
moval. a. Remove base assembly (21) per para-
graph 3-119.

b. Remove 12 screws (37), leek washers, fiat washers
and hex nuts (39). Remove bearing plate (38) from

azimuth yoke (11).

3-132. BSAHF Bearing PJlate Instal-

lation. a. Apply sealant (item 16, [appendix F) to
threads of twelve screws (37).

b. Install bearing plate (38) to azimuth yoke
(11) with 12 screws (37) lock washers, flat washers,
and hex nuts (39). Torque hex nuts (39) to 14 to 18
inlb.

c. Install base assembly (21) per paragraph 3-
120.

3-133. BSAHF Yoke Drive Plate Re -
moval. a. Remove holding fixture (7) from

azimuth yoke (1 1) per [paragraph 3-129| steps a thru
h.

b. Remove hex nut (40), set screw (41), and
straight pin (42) from yoke drive plate (43).

c. Remove two set screws, flat washers, and
lock washers (44).

d. Remove yoke drive plate (43).

3-134. BSAHF Yoke Drive Plate Instal-
lation. a. Apply sealant (item 16, [appendix F) to

threads of set screw (41) and start set screw (41) in
yoke drive plate (43).

b. Apply lubricant (item 10, to
straight pin (42) and install in yoke drive plate (43).

c. Position yoke drive plate (43) so yoke drive
plate is centered on center post in drive azimuth
nut assembly (50); slotted portion of yoke drive
plate (43) mounting holes down.

d. Torque set screw (41) to 60 to 65 in-lb. Back
off and retorque to 10 to 12 in-Ib.

e. Lock set screw (41) with hex nut (40). Torque
to 60 to 65 in-Ib.

f. Spot bond hex nut (40) with adhesive (item 3,
lappendix_F).

NOTE

Be careful not to pull yoke drive plate (43) from
drive azimuth nut assembly (50).

3-98 Change 3

g. Tilt yoke drive plate (43) up enough to allow
azimuth yoke (1 1) to be installed in place over base

assembly (21) and pull yoke drive plate (43) -

through opening in azimuth yoke (1 1).

h. Adjust drive azimuth nut assembly (50) in
base assembly (21) to aline mounting pins on
azimuth yoke (1 1) with slots in yoke drive plate
(43).

i. Apply sealant (item 16,[appendix F) to

threads of two set screws (44).

j. Install two set screws, flat washers and lock
washers (44). Torque screws to 24 to 28 in-lb.

k. Replace holding fixture (7) in azimuth yoke

(11) per [paragraph 3-130l

3-135. BSAHF Side Mounted Microscope Stage
Assembly P/N 13143730 Removal.

CAUTION
Use extreme card when removing microscope stage
assembly (54).  Rough handling may damage
optics.
NOTE

This microscope stage assembly (54) is used with holding fixture
serial numbers 2001 10 2005.

a. Loosen three captive screws, lock washers, and flat
washers (56).

b. Remove microscope assembly (54) from holding
fixture (7).
3-136. BSAHF Side Mounted Microscope Stage
Assembly P/N 13143730 Installation.

CAUTION

Use extreme care when installing microscope stage
assembly (54). Rough handling may damage
optics.

NOTE

This microscope stage assembly (54) is used with holding fixture
serial numbers 2001 to 2005,

a. Install microscope stage assembly (54) on holding
fixture (7) with three captive screws, lock washers, and
flat washers (56).

b. Torgue screwsto 14 to 18 in-lh.



3-136.1. BSAHF Base Mounted Microscope Stage
Assembly P/N 13162691 Removal.

CAUTION

Use extreme care when handling microscope stage
assembly (64). Rough handling may damage
optics.

NOTE
This microscope stage assembly (64) is used with holding fixture
serial numbers 2006 and up,

a. Loosen four captive screws (63).

b. Remove microscope stage assembly (64) from
holding fixture (7).
3-136.2. BSAHF Base Mounted Microscope Stage
Assembly P/N 13162691 Installation.

CAUTION

Use extreme care when handling microscope stage
assembly (64). Rough handling may damage
optics.

NOTE

This microscope stage assembly (64) is used with holding fixture
serial numbers 2006 and up.

a. Install microscope stage (64) on holding fixture
(7) using guide pins (65).

b. Tighten four captive screws (63).

3-137. BSAHF Microscope Eyepiece Assembly
Removal. BSAHF microscope eyepiece assembly (59)
may be removed by referring tofigure 3-21 for parts
location. The procedure is the same for either microscope
stage assembly.

3-138. BSAHF Microscope Eyepiece Assembly
Installation. BSAHF microscope eyepiece assembly (59)
may be installed by referring t | for parts
location. The procedure is the same for either microscope
stage assembly.
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3-139. BSAHF Reference Mirror Removal,

NOTE

For holding fixture, serial numbers 2006 and up, the reference
mirror (57) is stowed in the case compartment. For holding
fixture serial numbers 2001 through 2005 the reference mirror
is stowed on the holding fixture.

a. Install protective cap (62.1) on reference mirror
(57).

b. Loosen three captive screws (58) and remove
reference mirror (57) from holding fixture (5).

3-140. BSAHF Reference Mirror Installation.

NOTE

For holding fixture. serial numbers 2006 and up, the reference
mirror (57) is stowed in the case compartment, For holding
fixture serial numbers 2001 through 2005 the reference mirror
is stowed on the holding fixture.

a. Position reference mirror (57) on holding fixture
(5) and tighten three captive screws (58).

b. Torgue three captive screws (58) to 14 to 18
in-Ib.
3-141. BSAHF Autocollimation Eyepiece Assembly
Removal.
CAUTION

Useextreme care when handling autocollimation
eyepiece assembly (60). Rough handling may
damage optics or lamp.

a. Unplug autocollimation eyepiece assembly (60)
from 115-120 VAC outlet.

b. Slide autocollimation eyepiece assembly (60) out
of focusing tube (53).
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3-142. BSAHF Autocollimation Eyepiece Assembly
Installation.

CAUTION
Use extreme car e when handling autocol-
limation eyepiece assembly (60). Rough
handling may damage optics of lamp.

a. Remove microscope eyepiece assembly (59) from
focusing tube (53),

b. Slide autocollimation eyepiece assembly (60) into
focusing tube (53),

c. Plug cord of autocollimation eyepiece assembly
(60) into electrical outlet.

3-143. BSAHF Autocollimation Eyepiece Assembly
Repair. a. Pull lamp holder (62) from base of
autocollimation eyepiece assembly (60).

b. Remove lamp (61) from lamp holder (62) and
replace with serviceable lamp.

c. Install lamp holder (62) in base of autocollimation
eyepiece assembly (60).
I Paragraph 3-143.1 has been deleted.

3-143.2. BSAHF Chamfered Foot Repair (Units 2052
and Up).

CAUTION

BSAHF is removed from case (2) and all components
areremoved from component holder assemblies
No. 1 and No. 2 (71, 72).

3-98.2 Change 5

a. Remove screw (66) and chamfered foot (67) from
case (2).

b. Inspect preformed packing (68). Replace as ~

necessary.

c. Apply sealer (item 40,[appendix F) to threads
of screw (66).

d. Position chamfered foot (67) on case (2) and install
screw (66).

3-143.3. BSAHF Pressure Relief Valve Repair (Units
2052 and Up). a. Remove nut, washer, gasket, and
pressure relief valve ( 1) from case (2).

b. Install pressure relief valve (1), gasket, washer,
and nut into case (2).

3-143.4. BSAHF Decal Repair (Units 2052 and Up).
a. Remove damaged decal ( 70) from case (2).

WARNING
Solvents and alcohol are toxic and
flammable materials. Use only in a well
ventilated area.  Avoid prolonged or
repeated breathing of vapors, or contact
with the skin. Keep away from heat and
open flame.

b, Clean surface with alcohol (item 4, appendix

F).

c. Position and press decal ( 70) into place on case

).

3-144. BSA Rail Assembly Maintenance. Maintenance
of the BSA rail assembly consists primarily of removal
and replacement of faulty subassemblies. For
maintenance of the BSA rail assembly, refer to[figurd
3-22.
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Section V. ALINEMENT PROCEDURES

3-145. General. This section provides direct support
and general support level alinement procedures for
the TSSTS and BSASE.

3-146. TSSTS Alinement. Alinement of the TSSTS
consists of TC, MS, and D/NSC alinements.

3-147. TCAlinement.TheTCalinement
procedures require use of the ABOB and the TMDE
listed in paragraph 3-Ic. To perform TC alinement,
proceed as follows.

CAUTION

Thecircuit cards In the TC are electrostatic
sensitive devices and are subject to damage by
discharge of static electricity. Wear a wrist
ground strap when handling cards and handle
them by edges only. Circuit cards must be
transported In antistatic bags.

Make sure power supply (HP6284A) is off
when connecting or removing test leads.

Use nonconductive tools only when adjusting
circuit cards. The use of metal tools may
result in faulty readings and/or damage to
circuit cards.

a. initial Alinement Configuration Set-up.
(1) Remove TC electronic assembly from

carrying case per[paragraph 3-14 land proceed as
follows:

(a) Connect cable W8 between TC
connector J1 and 24 VDC power supply,

(b) Connect ABOB P7 to TC connector
TEST.

(c) Connect cable W3 between TC
connector J3 and ABOB connector 1J04.

(2) Set TC POWER switch to ON. Wait 5
minutes before beginning alinement procedures.

(3) Loosen eight captive screws (31, figurd
[3-15) and remove top plate assembly (32).

CAUTION

Do not remain at any test number more than 5
minutes without pressing HLT and reselecting
the test.

NOTE

All entries are made on the TC control panel
keyboard,

b. DVM A9 card Alinement.
(1) Press HLT.

(2) Connect BNC tee adapter to ABOB DVM
connector. Connect ABOB test lead to BNC tee
adapter. Connect external DVM test leads to
external DVM. Connect external DVM leads to
ABOB test leads. Connect cable 7W3 to BNC tee
adapter and power supply (HP6284A). Adjust power
supply (HP6284A) to obtain a reading of -1.999 to
-2.001 VDC on externa DVM,

(3) Enter 94.
(4) Press RUN.

(5) Adjust R13 on A9 card for a TC display of
-1,999 to -2.001 VDc.

(5.1) Reverse leads on power supply
(HP6284A). Adjust power supply (HP6284A) to
obtain a reading of 1.999 to 2.001 VDC on external
DVM.

(6) Adjust R17 on A9 card for a TC display of
1.999 t0 2.001 VDc.

(7) Repeat steps (1) thru (6) until no
adjustments are required for R13 and R17.

(8) Replace A9 if card will not aline properly.

(9) Disconnect test leads and 7W3 cable. If [
circuit card will aline and is not replaced, stake
adjusted potentiometers using adhesive (item 24,
Lappendix_F).
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3-100

LEGEND

1 — ALIGNMENT RAIL,
REAR WELDMENT

2 — THUMBSCREW ASSEMBLY
AND WASHER (2)

3 — HEX NUT, LOCK WASHER,
FLAT WASHER (4)

4 — SOCKET HEAD SCREW,
FLAT WASHER (4)

5 — HOOK TIE DOWN
ASSEMBLY (4)

6 — ALIGNMENT RAIL,
FORWARD WELDMENT

Figure 3-22. BSA Rail Assembly Maintenance.
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c. Attenuator Frequency Compensation.
(1) Press HLT.

(1.1) Set oscilloscope to the following settings.
(@ Turn CH 1 VOLTS/DIV switch to 2.
(b) Turn MODE to CH 1,

(c) Move DC/GND/AC switch to GND,
Zero the trace and return switch to DC.

(d) Press SOURCE CH1 switch.

(6) Press AUTO switch.

(f) Turn SECONDS/DIV switch to 5m.
(g) Turn CAL knob CW to detent.

(h) Connect a BNC cable from CH 1
input to OUTPUT of function generator,

(12 Set function generator to the following
settings:
a) Press FUNCTION to square wave,

b

Nleg

Set MULTIPLIER to 10,

~—

Turn VAR fully CW,

~—

d
€) Set FREQUENCY Hz control to 10.

Press VAR SYM button to in position.

~

(
(
(c
(
(
(f) Press FREE RUN key.

(g) Press O dB key.

(h) Set output AMPL to 1.9 to 21V
peak-to-peak on oscilloscope.

(i) Disconnect BNC cable from
oscilloscope and connect to CH A input on frequency
counter.

(1,3) Set frequency counter to the following
settings:
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(@ Set FUNCTION switch to
FREQUENCY A.

(b) Set AVGSTIMING switch to 10'.
(c) Set SLOPE to +.

(d) Set ATTEN switch to xI.

(e) Set COUPL switch to DC.

(f) Set SOURCE switch to EXT.

- (9) Turn LEVEL control to center
position.

(h) Turn DISPLAY TIME control fully
CCW or until gate pulse comes on,

(i) Adjust frequency knob on function
generator for a reading of 0.100 on frequency counter,

(1) Remove function generator output
cable from CH A input and connect to BNC tee
adapter on ABOB.

(1.4) Connect a BNC cable from BNC tee
adapter on ABOB to CH 1 input on oscilloscope.

(2) Adjust function generator AMPL switch to
9.510 10.5 V peak-to-peak on oscilloscope,

(3) Enter 80.

(4) Press RUN.

(5) Measure waveform with oscilloscope at
TP2 (HI) and TPI (LO) on A9 card, and adjust CI on
A9 card for the least amount of overshoot possible.

(6) Replace A9 if card will not aline properly.

(7) Disconnect test leads and BNC cables. If B
circuit card will aine and is not replaced, stake
potentiometers using adhesive (item 24,[appendix F).

d. RMS ConverterAlinement.

(1) Press HLT.
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(2) Adjust the following equipment to:

() Connect cable 7W3 from function
generator OUTPUT to external DVM. Turn
RANGE/FUNCTION switch to 20 V.

(b) Set external DVM to AC VOLTS
TRUE RMS.

NOTE

Ensure that OFFSET control is pushed in to the O
VDC position and set to the MIN
(counterclockwise) position.

(c) Press FUNCTION to sine wave on
frequency generator. Press O dB key. Adjust
amplitude for 1,999 to 2.001 VRMS on external
DVM.

(d) Remove 7W3 cable from function
generator OUTPUT and connect to BNC tee adapter
on DVM connector on ABOB.

(e) Connect a BNC cable from function
generator OUTPUT to frequency counter CH A
input.

(f) Set MULTIPLIER to 10°on function
generator.

(g) Set ATTEN switch to x5 on frequency
counter.

(h) Set COUPL switch to AC on
frequency counter.

(i) Adjust DISPLAY TIME and LEVEL
until a display reading appears on frequency counter.

()) Adjust frequency knob on function
generator for a reading of 0.380 to 0.420 on frequency
counter.

(k) Remove function generator output
from CH A input and connect it to BNC tee adapter
on ABOB.

(3) Enter 82.

3-100.2 Change 7

(4) Press RUN.
NOTE

If the TC display is not in the 2 VAC range, lower
function generator output to lessthan 1,9 VRMS
then gradually increase output to 2.000 VRMS.

(5) Adjust R6 on A9 card for a display reading
of 1.995t0 2.005 VACon TC.

(5.1) Adjust the following equipment to:

(@) Press -40 dB key on function
generator.

(b) Set RANGE/FUNCTION switch to 2
V on externa DVM.

NOTE

Ensure that OFFSET control is pushed in to the O
VDC position and set to the MIN
(counterclockwise) position.

(c) Adjust amplitude for 0.0195 to 0.0205
VRMS on externa DVM.

(6) Adjust R8 on A9 card for a display
reading of 0.019 to 0.021 VAC on TC display.

(7) Repeat steps (1) thru (6) until no
adjustments are required for R6 and R8.

(7.1) Adjust the following equipment to:

(@ Press O dB key on function
generator.

(b) Set RANGE/FUNCTION switch
to 20 V on external DVM.

NOTE
Ensure that OFFSET control is pushed in to the O
VDC position and set to the MIN

(counterclockwise) position,

(c) Adjust amplitude for 6.999 to
7.001 VRMS on external DVM.



(d) Set MULTIPLIER to 10°0on
frequency generator.

(e) Connect a BNC cable from function
generator OUTPUT to CH A on the frequency
counter.

(f) Adjust frequency on function
generator for a reading of 3,95 to 4.05 on frequency
counter,

(9) Remove function generator output
from CH A input and connect to the BNC tee
adapter on ABOB.

(8) Adjust C2 on A9 card to set the display to
6.99 to 7.01 VAC.

(9) Replace A9 if card will not aline properly,
If circuit card will aline and is not replaced, stake
adjusted potentiometers using adhesive (item 24,

TM 9-4935-474-14

e. Stimuli Offset

(1) Press HLT,

(2) Enter 92,:, 01.

(3) Press STP,

(3.1) Set external DVM to DC VOLTS.

(4) Measure voltage between A10 TP2 (HI)
and TP4 (LO) with external DVM and adjust R4 for a
meter indication of 0,001 to -0,001 VDC.

(5) Measure voltage between A10 TP3 (HI)
and TP4 (LO) with external DVM and adjust R11 for
0,001 to -0.001 VDC,

(6) On ABOB, set TC SIGNALS switch to
ANALOG STIMULI, Measure between OUTPUT

and COM test points for a voltage between -0.005 and
+0.005 VDC.

Change 7 3-100.3/(3-100.4 blank)



(7) Replace A10 card if card will not aline
properly. If circuit card will aline and is not replaced,
stake adjusted potentiometers using adhesive (item 24,

[appendix ).
f. DC Stimuli Gain.
(1) Press HLT.
(2) Enter 92, :, 01.
(3) Press STP.

(4) Measure voltages across OUTPUT and COM
test points on ABOB as shown in[table 3-6

(5) Replace A10 card if proper voltage is not
obtained.

g. AC Simuli Gain and Frequency.
(1) Press HLT.
(2) Enter 93, :, 01.
(3) Press STP.

NOTE

Use the X10 probe to stabilize oscilloscope display.

(4) Measure the frequency across TP2 (HI) and
TP3 (LO) test points on A1l card and adjust R3 on
Al 1 for afrequency of 999 to 1001 Hz. Observe the
waveform across TP2 and TP3 using an oscilloscope;
if the waveform does not appear as a sine wave, replace
A1l card.

(5) Press STP. The TC display should read TEST
93 : 02 IN PROGRESS. Set R6 on the A1l card
to full counterclockwise position.

(6) On the A1l card measure the AC voltage
across TP2 and TP3. Adjust R9 of the A1l card to
set the voltage to 6.99 to 7.01 VRMS. If R9 will not
reduce to the proper value, set R9 to lowest output
and adjust R6 to set output to 6.99 to
7.01 VRMS.
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(7) Repeat steps (1) thru (4). If adjustment is
necessary also repeat steps (5) and (6).

(8) Replace A1l if card will not aline properly.
If circuit card will aline and is not replaced, stake
adjusted potentiometers using adhesive (item 24,

[@ppendix F).

h. AC Simuli Freguency Response.
(1) Press HLT.
(2) Enter 93, :, OL
() Press STP.

(4) Measure the frequencies across TP2 and TP3
of Al 1 card as shown in[fable 3-7)

(5) Replace All card if proper frequencies are
not obtained.

i. Current Source.

(1) On ABOB, set TC SIGNALS switch to
Is.

(2) Measure the DC voltage across the OUTPUT
and COM test points and adjust R26 on the A10 card
for 0.999 to 1.001 VDC.

(3) Replace A10 if card will not aline properly.
If circuit card will aline and is not replaced, stake
adjusted potentiometers using adhesive (item 24,

[appendix"F).

j. Voltage Reference.

(1) On the A13 card, measure the DC voltage
across TP1 (HI) and TP2 (LO) and adjust R31 on
the A13 card for 7.5 to 8.5 VDC.

(2) Replace A13 if card will not aline properly.
If circuit card will aline and is not replaced, stake
adjusted potentiometers using adhesive (item 24,
[appendix_F).

k. TC Alinement Completed. After the TC
alinement procedures are finished, proceed as
follows:

Change 4 3-101



TM 9-4935-474-14

Table 3-6. DC Simuli Gain

Step* Voltage

01 -0.0050 VDC to +0.0050 VDC
02 +10.055 VDC t0 -9.945 VDC
03 +3.315 VDC to +3.358 VDC
04 -0.3389 VDC t0 -0.3255 VDC
05 +0.3255 VDC to +0.3389 VDC
06 -3.358 VDC t0 -3.315 VDC

07 +9.945 VDC to +10.055 VDC

*To advance to steps 02 to 07, press STP key once for each step.

Table 3-7. AC Simuli Frequency Response Settings

Step* Frequency
01 999 Hz to 1001 Hz
02 475 Hz to 525 Hz
03 190 Hz to 210 Hz
04 95 Hz to 105 Hz
05 47 Hz to 53 Hz

06 17 Hzto 23 Hz

*To advance to steps 02 to 06, press STP key once for each step.

(1) Set TC POWER switch to OFF.

(2) Disconnect al cables.

(3) Replace TC electronic assembly in carrying
case per[_paragraph 3-15]

3-147.1 MS Alinement (PN 13314305, PN 13163005).
For alinement of MS PN 13314305 and PN 13163005,
refer to TM 9-4935 -474-14-2

3-148. MS Alinement (PN 13143604). The MS alinement
procedures require use of the TC, cable W5, and the test
controller auxiliary power cable. A continuity check is
performed on the case modification/umbilical harness as-
sembly prior to performing MS alinement during the TSSTS
180 day test. If card will not aline properly, replace Al
card and rerun test 98. If symptom s till present, replace
A2 card. If circuit card will aline and is not replaced, stake

adjusted potentiometers using adhesive
To perform MS alinement, proceed as follows:

3-102 Change 9

CAUTION

Circuit card Al is electrostatic sensitive
and subject to damage by discharge of
static electricity. Wear a wrist ground
strap when handling card and handle
by edges only. Circuit cards must be
transported in an antistatic bag.

Use nonconductive tools only when
adjusting circuit cards. The use of metal

tools may result in faulty readings and/
or damage to circuit cards.

a. MS Continuity Check Procedure. Refer td figure 3-16
for component location.

(1) Remove MS electronics assembly pef paragraph
3-48. Remove €lectrical cover (17.1) from umbilical
connector J2 (17.2).



CAUTION

Ensure that insert of umbilical connector
is held down evenly to avoid pin damage.

(2) Depress insert in umbilical connector
J2 (17.2). Inspect insert and umbilical connector J2
(27.2). If damaged, replace missile case per
[paragraph 3-49.11

(3) Loosen screw (28) and remove fixed
forward coupling (29). Remove case extension
ring (30).

CAUTION

Be careful when removing protective
cover not to damage wires attached to
protective cover.

(4) Lift protective cover (35) to gain access to
nut (31). Remove nut (31), flat washer (32), cable
clamp (33), and grounding wire (34) from protective
cover (35). Remove protective cover (35). Inspect
preformed packing (36). Replace as necessary.

CAUTION

Ensure that insert of umbilical connector
is held down evenly to avoid pin damage.
Insert must be held down completely to
obtain proper readings.

(5) Depress insert of umbilical connector
J2 (17.2) and perform continuity check of missile
simulator case modification/umbilical harness
assembly at plug P2 and umbilical connector J2. See
[figure H-30.1]for point-to point wire list. Repair
harness assembly as needed. See TM 55-1500-323-25.

(6) Position grounding wire (34) and cable
clamp (33) on screw (42) on protective cover (35).

(7) Install flat washer (32) and nut (31) on
screw (42).

(8) Install preformed packing (36) and
protective cover (35).

(9) Line up dlot in case extension ring (30)
with slot (44) in missile case (40). Install case
extension ring (30) on missile case (40).

(10) Position fixed forward coupling (29) on
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case extension ring (30) with tab (45) in slot (43).

(11) Apply sealant (item 16,[appendix F) to
threads of screw (28).

(12) Tighten screw (28) to secure fixed forward
coupling (29) on missile case (40). Torque screw (28)
to 32 to 34 in-lbs.

(13) Partiadly install MS electronics assembly in
missile case perl_paragraph 3-49] a and b. Install

electrical cover (17.1) on umbilical connector
2 (17.2).

a.l Initial Alinement Configuration.

(1) Connect cable W5 between MS J1 and TC
J5. Connect TC auxiliary power cable between TC
and 24 VDC power supply.

(2) Set TC POWER switch to ON. Wait 5
minutest before beginning alinement procedures.

CAUTION

Do not remain at any test number more
than 5 minutes without pressing HLT
and reselecting the test.

NOTE

All ainement adjustments for MS are located on
the leading edge of the Al (Timing and
Demodulator) card. All test entries are made on
the TC keyboard.

b. Pitch VCO.

(1) Press HLT.

(2) Enter 98, :, 0O7.

(3) Press STP.

NOTE

If A1 R16 will not adjust to 557 to 563 Hz, set
R16 as close as possible to 560 Hz and adjust A1
R17 for a TC display of 557 to 563 Hz.

(4) Adjust A1 R16 for TC display of 557 to

563 Hz. Repeat steps (1) thru (4) until these
requirements are met.

Change 9 3-102.1/(3-102.2 blank)



c. Pitch Self Balance.
(1) Press STP.

(2) Adjust Al R24 for TC display of -0.70 to
0.70 VDC.

(3) Press STP.

(4) Adjust Al R34 for TC display of 4.16 to
5.16 VDC.

d. Yaw VCO.
(1) Press HLT.
(2) Enter 98, :, 11.
(3) Press STP.
NOTE
If Al R14 will not adjust to 867 to 873 Hz, set
R14 as close as possible to 870 Hz and adjust A1
R15 for a TC display of 867 to 873 Hz.
(4) Adjust Al R14 for TC display of 867 to
873 Hz. Repeat steps (1) thru (4) until these
requirements are met.
e. Yaw Self Balance
(1) Press STP.

(2) Adjust Al R25 for TC display of -0.70 to
0.70 VDC.

(3) Press STP.

(4) Adjust Al R35 for TC display of 4.16 to
5.16 VDC.

f. MS Alignment Complete. After the MS
alignment procedures are finished, proceed as follows:

(1) Set TC POWER switch to OFF.
(2) Disconnect the MS from the TC.

(3) Replace MS electronic assembly in MS
tube per [paragraph 3-49]

3-148.1 D/NSC Alignment (PN 13314306, PN
13163006). For alignment of D/NSC PN 13314306
and PN 13163006, refer to TM 9-4935-474-14-2.

3-149. D/NSC Alignment (PN 13143603). The
D/NSC alignment procedures require the use of the
TC, cable W4, the test controller auxiliary power cable,
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an IR miniviewer and external DVM. To perform

D/NSC alignment, proceed as follows:
CAUTION

The circuit cards in the D/NSC are electrostatic
discharge sensitive devices and are subject to
damage by discharge of static electricity. Wear
a wrist ground strap when handling cards
and handle them by edges only. Circuit cards
must be transported in antistatic bags.

Use nonconductive tools only when adjusting
circuit cards, The use of metal tools may result
In faulty readings and/or damage to circuit
cards.

a. Initial Alignment Configuration,

(1) Remove D/NSC  from

[paragraph _3-62]

case  per

(2) Remove optical assembly cover per

(3) Install optical assembly to tilt stage without
optical assembly cover installed pem
3-65.

(4) Connect the following cables:

(@) Connect cable W4 between D/NSC
J1 and TC M.

(b) Connect TC auxiliary power cable
between TC and 24 VDC power supply.

(5) Set TC POWER switch to ON. Wait 5
minutes before beginning alignment procedures.

CAUTION

Do not remain at any test number more
than 5 minutes without pressing HLT
and reselecting the test.

NOTE
If wrong target(s) appear during alignment of
DSC|(paragraphs 3-149b thru h), run D/NSC test

97 per[fiqure 3-17]

All alignment adjustments for D/NSC are located
on the leading edge of the A2 (IR/LED monitor)
and A3 (BIT monitor) cards. If card(s) will not
align properly, replace card(s) and repeat D/NSC
Alignment.

All test entries are made on the TC keyboard.
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b. Center Target WF Gain.
(1) Press HLT.
(2) Enter 97, :, 2.
(3) Press STP.

(4) Attach probes of DVM to A2 TP14 (HI)
and A2 TP1 (LO).

(5) Adjust A2 R3 to obtain DVM reading that
equals voltage indicated on IR/LED voltage tag
+0.002 VDC.

(6) With IR miniviewer verify that correct
target is lit and all others are not.

c. Center Target NF Gain.
(1) Press HLT.
(2) Enter 97, :, 3.
(3) Press STP.

(4) Attach probes of DVM to A2 TP14 (HI)
Band A2 TP2 (LO).

(5) Adjust A2 R1 to obtain DVM reading that
equals voltage indicated on IR/LED voltage tag
+0.002 VDC.

(6) With IR miniviewer verify that correct
target is lit and al others are not.

d. Offset No. 1 WF Gain.
(1) Press HLT.
(2) Enter 97, :, 4.
(3) Press STP.

(4) Attach probes of DVM to A2 TP14 (HI)
and A2 TP4 (LO).

(5) Adjust A2 R15 to obtain DVM reading that

equals voltage indicated on IR/LED voltage tag
+0.002 VDC.

(6) With IR miniviewer verify that correct
target is lit and all others are not.

e. Offset No. 1 NF Gain.
(1) Press HLT.
(2) Enter 97, :, 5.
(3) Press STP.

(4) Attach probes of DVM to A2 TP14 (HI)
and A2 TP5 (LO).

(5) Adjust A2 R13 to obtain DVM reading that

equals voltage indicated on IR/LED voltage tag
+0.002 VDC.
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(6) With IR miniviewer verify that correct
target is lit and al others are not.

f. Offset No. 2 WF Gain.
(1) Press HLT.
(2) Enter 97, :, 6.
(3) Press STP.

(4) Attach probes of DVM to A2 TP14 (HI)
and A2 TP8 (LO).

(5) Adjust A2 R27 to obtain DVM reading that
equals voltage indicated on IR/LED voltage tag
+0.002 VDC.

(6) With IR miniviewer verify that correct
target is lit and al others are not.

g. Offset No. 2 NF Gain.
(1) Press HLT.
(2) Enter 97, :, 7.
(3) Press STP.

(4) Attach probes of DVM to A2 TP14 (HI)
and A2 TP9 (LO).

(5) Adjust A2 R25 to obtain DVM reading that
equals voltage indicated on IR/LED voltage tag
+0.002 VDC.

(6) With IR miniviewer verify that correct
target is lit and all others are not.

h. Thermal Target Heater.

(1) Attach probes of DVM to A3 TP13 (HI)
and A3 TP17 (LO).

(2) Adjust A3 R30 to obtain DVM reading that
equals voltage indicated on night sight collimator
tag +0.001 VDC.

i. DINSC Alignment Completed. After the
D/NSC alignment procedures are finished, proceed
as follows:

(1) Set TC power switch to OFF.

(2) Stake adjusted potentiometers using adhesive
(item 24, [appendix_F).

(3) Disconnect D/NSC from the TC.

(4) Replace D/NSC optical assembly cover
per|_paragraph 3-67!
3-150. BSA Controller Alignment. There are nol

alignment procedures required for the BSAC.
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Section VI. 180 DAY TEST PROCEDURES

3-151. General. This section provides direct support
and general support level test procedures for the
TSSTS. These procedures are to be followed every
180 days to ensure the TSSTS is maintained and
operating properly.

3-152. TSSTS 180 Day Test. The TSSTS 180 day
test procedures require use of the ABOB and the

TMDE listed in_paragraph 3-Ic. To perform the
TSSTS 180 day test, proceed as follows:

a. Visual Inspection.

(1) Remove TC from carrying casd _per para]
graph 3-14. Inspect carrying case for missing or
damaged hardware and repair as necessary.

(2) Inspect front panel for broken or missing
switches, lamps, lamp covers, and identification
plate. Repair as necessary.

NOTE

TC cable adapters (W13, W14) are present
with TC PN 13314321 only.

(3) Inspect cables W1, W2, and W3, and cable
adapters W13 and W14 for missing or damaged
protective caps and attaching hardware; replace caps
and hardware as necessary. Inspect cables for frayed
wire, exposed cables, damaged or missing connec-
tors, and damaged or missing connector pins; replace

cable(s) as necessary.

b. TC Alignment.
[paragraph 3-14/]

c. Test 90. Perform test 90 per [paragraph 3-7b.
d. Test 91. Perform test 91 per [paragraph 3-7¢.

e. DINSC Service Service daysight and
nightsight collimators per[paragraphs 3-%0%25 and
3-102.29.

Perform TC alignment per

f. MS Alignment.
ragraph 3-14

g. Test 98. Perform test 98 per [paragraph 3-7e.

h. D/NSC Alignment. Perform D/NSC alignment
per[paragraph 3-149

i. Test 97. Perform test 97 per [paragraph 3-7d.
. BSAC Test. Perform BSAC test per[paragraph
i2-9.

Perform MS alignment per

k. 180 Day Test Completed. After completion of
180 day test, remove all cables;, stow cables and
test equipment in proper containers.

1. TC DA Label. Affix DA Label 80 (39.6,[figurd
to TC Front Panel Assembly (17).

m. BSAC DA Label. Affix DA Label 80 (35,[figurg
to BSAC Front Panel (5).

Section VII. PREPARATION FOR MOVEMENT

3-153. General. All equipment is supplied with suitable
transit cases which must be used whenever the equip-
ment is to be transported or is not in use. To prepare
equipment for storage or movement, proceed as di-
rected in[paragraphs 3-154]and 3-155, as applicable.

3-154. TOW Subsystem Test Set.
a. Test Controller.

(1) Before storing, inspect the TC, associated
transit case, and cables as directed in PMCS section

of [chapter 2|
NOTE

TC cable adapters (W13, W14) are present with TC
PN 13314321 only.

(2) Place cables (W1, W2, W3, and W11) and
cable adapters (W13 and W14) in top cover of TC
transit case and secure the inner lid.

CAUTION
Make sure chains on protective caps do
not interfere when installing top cover.

(3) Install top cover of TC transit case and secure
al latches.

(4) For field storage, secure the TC in the CSS
shelter.

(5) For extended storage or shipment, package
the TC with desiccant bag as shown in[figure 3-23]
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Figure 3-23. Preparation for Movement.
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(6) Mark outer container with content infor-
mation and handling instructions in accordance with
AR 746-1.

(7) If unit is to be stored, keep in a clean and
dry location.

b. Missile Simulator.

(1) Before storing, inspect the MS, its cable,
and transit case as directed in PMCS section of

(2) Place the MS into its transit case (with
handle toward open end) and place coiled MS cable
(W5) in transit case cover.

(3) Close transit case and secure cover with
locking strap.

WARNING

Missile simulator in transit case is heavy.
Use caution when lifting missile simulator
in transit case. Have helper assist.

(4) For field storage, secure the MS in the CSS shelter.

(5) For extended storage or shipment,
prepare the unit in the same manner as directed for
the TC.

c. Day/Night Sight Collimator.
NOTE

Tilt stage cable W12 is present in D/NSCs with
tilt stage assembly PN 13314265 and optical as-
sembly PN 13314267.

(1) Before storing, inspect the D/NSC, remote
position control, D/NSC cable(s), and transit case as
directed in the PMCS section of[_chapter 2

(2) Place the D/NSC, tilt stage cable W12, and
RPC in the D/NSC transit case, and place coiled
D/NSC cable (W4) in the transit case top cover.

(3) Close the transit case and secure all latches.

(4) For field storage, secure the D/NSC in the
CSS shelter.

(5) For extended storage or shipment,
prepare the unit in the same manner as directed for
the TC.
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d. Alignment Breakout Box.

(1) Before storing, inspect the ABOB, cables,
and transit case as directed in the PMCS section of

(2) Place the salf test cable (W7), TC auxiliary
power cable (W8), and test probe in the transit case
top cover and secure inner lid.

(3) Install transit case top cover and secure all
latches.

(4) For field storage, secure the ABOB in the
NSMF shelter.

(5) For extended storage or shipment, prepare
the unit in the same manner as directed for the TC.

3-155. BSA Support Equipment.
a. BSA Controller.

(1) Before storing, inspect the BSAC, cables, and
transit case as directed in PMCS section of[_chapter

(2) Place the BSA cable (W9) and power cable (W10)
in the transit case top cover and secure the inner lid.

(3) Install transit case top cover and secure
al latches.

(4) For field storage, secure the BSAC in the
NSMF shelter.

(5) For extended storage or shipment,
prepare the unit in the same manner as directed for
the TC.

b. BSA Holding Fixture.

(1) Before storing, inspect the BSAHF and
transit case as directed in the PMCS section of_chapter 2. If
required, clean optical surfaces as directed inpara=—

graph 3-10.

(2) Using handles on base assembly, remove
BSAHF from rail assembly and carefully install in
transit case (two men required).

(3) Be sure autocollimator and eyepiece as-|j
sembly are stored in metal box in transit case.

(4) Install transit case top cover and secure
al latches.
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(5) For field storage, secure the BSAHF in
the NSMF shelter.

(6) For extended storage or shipment,
prepare the unit in the same manner as directed for
the TC.

c. Rail Assembly.

(1) Inspect the rail assembly to be sure it is
clean and free of obvious physical damage and
loose or missing hardware.

(2) For field storage, the rail assembly may
remain in place, attached to the NSMF bench. If
possible, cover with a protective padding, cloth, or
plastic sheet.

(3) For extended storage or shipment,
remove the rail assembly from the NSMF bench, dis-
assemble into two main pieces, and package with hardware
in a suitable protective container. Then prepare the
unit in the same manner as directed for the TC.
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APPENDI X A

REFERENCES

A-1. PUBLICATION INDEX. The follow ng publication index should be consulted [ |
frequently for |atest changes or revisions of references given in this appendi x and

for new publications relating to nateriel covered in this nanual.

Consol i dated Index of Arnmy Publications and Bl ank I
Forms . . . . . . . . . . . . . . . . . . . . . . . . . . DAPAM25-30

A-2.  ARW REGULATI ONS

Di sposal of Supplies and Equiprent . . . . . . . . . . . . . AR 755-5
Accident Reporting and Records . . . . . . . . . . . . . .. AR 385-40
Dictionary of United States Arny Terms. . . . . . . . . . . . AR 320-5
Saf eguardi ng Defense Information . . . . . . . . . . . . . . AR 380-5
Arny Safety Program . . . . . . . . . . L AR 385-10
Aut hori zed Abbreviations and Brevity Codes . . . . . . . . . AR 320-50
Packagi ng of Arny Material for Shipnent or Storage . . . . . . AR 746-1
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A-3. FORMS. In addition to the forns required by The Arny Maintenance Managenent
System (DA PAM 738-750), the following forms pertain to this materiel:

Recommended Changes to DA Technical Manuals, Parts Lists,

or Supply Manuals 7, 8, or 9. . . . . . . . . . . . . . .. DA Form 2028
BTransportation Discrepancy Report. . . . . . . . . . . . . . SF 361
Request for Issue or Turn-in . . . . . . . . . . . . . . .. DA Form 1546

Requisition for Initial Distribution of

Publications and Blank Forms . . . . . . . . . . . . . .. DA Form 12-32
Requi sition for Publications and Blank Forms. . . . . . . . . DA Form 17
Equi pnent | nspection and Mai ntenance Worksheet . . . . . . . DA Form 2404
Quality Deficiency Report. . . . . . . . . . . . . . . . .. SF 368

A-4.  SHI PMENT AND STORAGE PUBLI CATI ONS

The Arny Mintenance Management System. . . . . . . . . . . DA PAM 738- 750
Requi sitioning, Receipt, and Issue System. . . . . . . . . . . AR 725-30
Storage and Materiels Handling . . . . . . . . . . . . . .. T™ 743- 200- 1
Painting and Protective Coatings . . . . . . . . . . . . .. T™ 5-618

Operating and Mintenance of Army Materiel in
Extrene Cold Weather (O Degrees to “Degrees F) . . . . . ™ 9- 207
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A-5.  FIELD MANUALS

First Aid for Sol diers.

A-6. TECHNI CAL MANUALS .

Operator, Organizational, Direct Support and General
Including Repair Parts for:

Power Mbdul e, Tektronix, Model 503.
Function Generator, Tektronix, Mdel FGO01A .
Uni versal Counter/Tiner, Tektronix, Mdel DC503A .
Digital Multimeter, Tektronix, Mdel DMO1A .
osci |l | oscope, Tektronix, Mdel SC502 .

Organi zational, DS, GS, and Depot MNaintenance
Manual Installation Practices for Aircraft
El ectric and Electronic Wring.

Qperators Manual for Fighting Vehicle Infantry,
M2 (2350-01-084-5920) and Fighting Vehicle,
Cavalry, M (2350-01-094-2695) Turret

Direct Support and General Support MNaintenance
Manual for Integrated Sight
Unit (1240-01-096-5151)

Qperator, Unit, Direct Support and General Support
Mai nt enance Manual for TOW 2 Subsystem Test Set
PN 13314301 OR PN 13163001, Basic Sight Assenbly
Support Equi pment PN 13163003,
Ali gnment Breakout Box PN 13163002 .

Support

™
™
™
™
™

™

™

. ™

™
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FM 21-11

Mai nt enance Manual

9-6625-474-14 and P-1
9-6625-474-14 and P-2
9-6625-474-14 and P-3
9-6625-474-14 and P-5
9-6625-474-14 and P-4

55-1500- 323- 25

9-2350-252-10-2

0-1425-474-34

9- 4935- 474- 14- 2
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Organi zational, Direct Support and

A-4

General Support Maintenance

Repair Parts and Special Tools List

(including Depot Mintenance Repair Parts and

Special Tools) for

TOW Subsystem Test Set 4935-01-108-0442

Basi ¢ Sight Assenbly Support Equi pnent 4935-01-108- 2968
Ali gnment Breakout Box 4935-01-107-7619

Alignment Test Set 4935-01-143-3186 .

Change 9
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APPENDI X B

COVPONENTS OF END | TEM AND BASIC | SSUE | TEMS LI STS

Section |. | NTRODUCTI ON

B-1. SCOPE. This appendix lists conponents of end items and basic issue itens for
the BFV TOW Subsystem Support Equipment to help you inventory itens required for
safe and efficient operation.

B-2.  CGENERAL. The Conponents of End Itens and Basic |ssue Itens Lists are divided
into the followi ng sections:

a. Section Il. Conmponents of End Item This listing is for informational

purposes only, and is not authority to requisition replacements. These itens are

part of the end item but are renoved and separately packaged for transportation or
shipment. As part of the end item these items must be with the end item whenever
it is issued or transferred between property accounts.

b. Basic Issue Items. There are no Basic Issue Itenms for the FVS TON Subsystem
Support Equi pnent.

B-3. EXPLANATION OF COLUWS. The following provides an explanation of colums
found in the tabular Iistings:

a. Colum 1 - National Stock Number. Indicates the national stock nunber

assigned to the item and will be used for requisitioning purposes.

b. Colum 2 - Description. Indicates the National item name and, if required,

a mnimum description to identify and locate the item

Change 3 B-1
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c. Colum 3 - Quantity Required (Qy Regd). Indicates the quantity of each
itemrequired for a conplete mgjor item

d. Colum 4 - Quantity. This colum is left blank for use during an inventory.

Under the Rev’d colum, list the quantity you actually receive on your mgjor item
The Date colums are for your use when you inventory the major itemat a later date;
such as for shipnment to another site.

B-2
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Section Il. COVPONENTS OF END | TEM
Quantity.
Nati onal Stock Description Qy.
Nunber Req' d. Rcv'd Date Date Date
TOW Subsyst em Test Set, | each
13314320, consisting of:
4935- 01- 364- 4247 Test Controller, 1 each
13314321, consisting
of

6150-01-107- 7836

6150-01-107- 7625

6150-01-107- 7963

6150- 01- 190- 3952

4935- 01- 359- 4461

6650- 01- 350- 2453

El ectronic Assenbly | each
13154995

Carrying Case 1 each
13314314

Power Cable (W) 1 each
13143571 or
13280636

Turret Cable (W) 1 each
13143572 or
13280637

CGE/ 1 SU Cabl e (WB) 1 each
13143573 or
13280638

Speci al Purpose 1 each
Cable (WL1)

13162870 (Units

2172 and up)

20209-01 (Units
2171 and | ower)

Cabl e Adapters 1 each
(W3, W4)
13314312-1
13314312-2
Day/ Ni ght Si ght 1 each

Col l'i mator, 13314306
consisting of:

Col i mator Optics 1 each
Assenbly 13314267

Change 10
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Section I1. COVPONENTS OF END | TEM - Conti nued
Quantity
Nat i onal Stock Description Qy.
Nunber Req' d. Rcv'd Date Date Date
] 4935-01-289- 7254 Tilt Stage Assenbly 1 each
13314265
Renpte Position 1 each
Cont r ol
4935-01-177-4181 13163149 or
4935-01-107-7616 13143645
D/ NSC Cable (W) 1 each
6150- 01- 297- 4756 13314284 or
6150- 01- 107- 7841 13143574 or
6150- 01- 167- 1349 13163022 or
13280639
6150- 01- 285- 3727 D/ NSC Cable (W2) 1 each
13162747 or
13314317
Transit Case 1 each
13314272
OoR
4935- 01- 169- 7090 Day/ Ni ght Si ght 1 each
Col limator, 13163006,
consi sting of:
 6650- 01- 350- 2452 Col limator Optics 1 each
Assenbly 13163050
4935-01-167-1330 Tilt Stage Assenbly 1 each
13163040
Renote Position 1 each
Cont r ol
4935-01-177-4181 13163149 or
4935- 01-107- 7616 13143645
D/ NSC Cable (W)
6150- 01- 167- 1349 13163022 or 1 each
6150- 01- 297- 4756 13314284 or
6150- 01- 107- 7841 13143574 or
13280639
4935-01-169- 7155 Transit Case 1 each

B-4 Change 10
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Section Il. COVPONENTS OF END | TEM - Conti nued
Quantity
Nat i onal Stock Descri ption Qy.
Nunber Req’ d. Rcv'd Date Date Date
OR
4935-01-108-2974 Day/ Ni ght Si ght 1 each
Col l'i mator, 13143603,
consi sting of:
Col l'i mator Optics 1 each
Assenbly 13143650-9
4935-01-107- 7614 Tilt Stage Assenbly 1 each
13143640
Remot e Position 1 each
Cont r ol
4935-01-107-7616 13143645 or
4935-01-177-4181 13163149
D/ NSC Cabl e (W) 1 each
6150- 01- 107- 7841 13143574 or
6150- 01- 297- 4756 13314284 or
6150- 01- 167- 1349 13163022 or
6150- 01-271- 7309 13280639
4935- 01-124- 8046 Transit Case 1 each
13143608
4935- 01- 359- 2970 M ssile Sinulator, 1 each
13314305, consisting
of:
M ssile Sinulator 1 each
Case Assenbly
13314310
M5 Cable (W) 1 each
5995- 01- 321- 3360 13314285 or
5995- 01- 167- 1350 13163013
Transit Case 1 each
13314309 or
13314316
OR
4935-01-169- 7091 M ssile Simulator, 1 each
13163005, consisting
of:

Change 10
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Section I1. COVPONENTS OF END | TEM - Conti nued
Quantity
Nat i onal Stock Descri ption Qy.
Nunber Req' d Rev'd Date Date Date
M ssile Simulator 1 each
Case Assenbly
13163011
M5 Cable (Vi) 1 each
5995-01- 167- 1350 13163013 or
5995-01-321- 3360 13314285
Transit Case 1 each
13163138
OR
4935-01-107- 7618 M ssile Sinulator, 1 each
13143604, consisting
of :
M ssile Simulator 1 each
Case Assenbly
13143672
M5 Cable (Vi) 1 each
6150-01-113-8118 13143575 or
6150-01-273- 2601 13280640
Transit Case 1 each
13143605
4935- 01- 108- 2968 BSA Support Equi prent, 1 each
13143606, consisting of:
1240-01-172- 4521 BSA Controller, 1 each
13163007,
i ncl udi ng:
El ectroni ¢ Panel 1 each
Assenbly 13163009
I 6130-01-167-1341 Power Supply 1 each
13163108
B 4935-01-110- 2129 BSA Cable (\V®) 1 each
13143579
§4935-01- 124- 6321 Power Cable (WDO0) 1 each

B-6 Change 10
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Section Il. COVPONENTS OF END I TEM - Conti nued
Quantity
Nat i onal St ock Description Qy.
Nunber Req’ d Rcv'd Date Date Date
6150-01- 167- 1336 Cabl e 1 each
Assenmbly (WL1)
13163120
5895- 01-167-1333 Case 13163132 1 each
OR
6130- 01- 133- 0566 BSA Controller, 1 each
13154980,
consisting of:
El ectronic 1 each
Assenmbly 13154981,
i ncl udi ng:
6130-01- 133-0847 Power Supply 1 each
13154988
6130- 01- 133- 0848 Power Supply 1 each
13154989
4935-01-110- 2129 BSA Cable (V@) 1 each
13143579
4935- 01- 124- 6321 Power Cable (WLO) 1 each
13143580
4935- 01- 132-7598 Case 13154979 1 each
BSA Holding Fixture 1 each
Assenmbly, 13163166,
i ncl udi ng:
6650-01- 110- 2124 Focusi ng Eyepi ece 1 each
Assenmbly 13143734
Eyepi ece Assenbly 1 each
12333959
4935-01-123- 6756 Aut ocol I'i mati on 1 each
Eyepi ece Assenbly
13143748
4935-01-170- 0852 M croscope Stage 1 each

Assenbly 13162691
or 13143730

Change 10
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Section Il1. COVWONENTS OF END I TEM - Conti nued
Quantity
Nat i onal Stock Descri ption Qy.
Nunber Req' d. Rcv'd Date Date Date
Obj ective 1 each
[ | Lens 4X 13162748
Obj ective 1 each
[ | Lens 10X 13162749
4935-01-111-1172 Ref erence Mrror 1 each
13143755
I 8145-01-170- 8960 Transit Case 1 each
13163167
I 4940- 01- 160- 6997 Rai|l Assenbly 1 each
13143717
4935-01-108- 0442 TOW Subsystem Test Set, 1 each
13143602, consisting of:
Test Controller, 1 each
4935-01- 133- 0564 13155001 or
B 4935-01- 364- 4247 13314321,
consisting of:
El ectronic Assembly 1 each
13154995
Carrying Case 1 each
4935- 01- 124- 4307 13143629 or
5895-01- 125- 3168 13314314
Power Cable (W) 1 each
6150- 01- 107- 7836 13143571 or
6150- 01- 271- 7307 13280636
Turret Cable (V) 1 each
6150- 01- 107- 7625 13143572 or
6150-01-271- 7308 13280637
CGE/ 1 SU Cabl e (WB) 1 each
6150- 01- 107- 7963 13143573 or
6150-01- 271- 7383 13280638
Speci al Pur pose 1 each
Cable (W1)
B 6150- 01- 190- 3952 13162870 (Units
2172 and up)
B-8 Change 10
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Section Il. COVPONENTS OF END | TEM - Conti nued
Quantity
Nati onal Stock Descri ption Qy.
Nunber Req’ d. Rcv’d Date Date Date

20209-01 (Units
2171 and | ower)

4935- 01- 108- 2974 Day/ Ni ght Si ght 1 each
Col |'i mator, 13143603,
consisting of:

Col l'i mator Optics 1 each
Assenbly 13143650-9

4935-01-107- 7614 Tilt Stage Assenbly 1 each
13143640
Renpte Position 1 each
Contr ol
4935-01-107- 7616 13143645 or
4935-01-177-4181 13163149
D/ NSC Cabl e (W) 1 each
6150- 01- 107- 7841 13143574 or
6150- 01- 297- 4756 13314284 or
6150-01-167-1349 13163022 or
6150-01-271-7309 13280639
4935-01- 124- 8046 Transit Case 1 each
13143608
R
4935-01- 359- 4461 Day/ Ni ght Si ght 1 each

Col |'i mator, 13314306,
consisting of:

6650- 01- 350- 2453 Col l'i mator Optics 1 each
Assenbly 13314267

4935- 01- 289- 7254 Tilt Stage Assenbly 1 each
13314265
Renote Position 1 each
Cont r ol

4935-01-177-4181 13163149 or

4935-01-107-7616 13143645

Change 10 B-9
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Section I1. COVPONENTS OF END | TEM - Conti nued
Quantity
Nati onal Stock Descri ption Qy.
Nunber Req’' d. Rcv'd Date Date Date
D/ NSC Cable (W) 1 each
6150- 01- 297- 4756 13314284 or
6150-01- 107- 7841 13143574 or
6150-01- 167- 1349 13163022 or
6150-01-271- 7309 13280639
6150- 01- 285- 3727 D/ NSC Cable (WL2) 1 each
13162747 or
13314317
Transit Case 1 each
13314272
oR
4935- 01- 169- 7090 Day/ Ni ght Si ght 1 each
Col l'i mator, 131630086,
consisting of:
] 6650- 01- 350- 2452 Col l'i mator Optics 1 each
Assenbly 13163050
4935-01-167-1330 Tilt Stage Assenbly 1 each
13163040
Renpte Position 1 each
Control
4935-01-177- 4181 13163149 or
4935-01-107- 7616 13143645
D/ NSC Cable (W) 1 each
6150-01- 167- 1349 13163022 or
6150-01- 297- 4756 13314284 or
6150-01- 107- 7841 13143574 or
6150-01-271- 7309 13280639
4935-01-169- 7155 Transit Case 1 each
13163136
4935- 01-107- 7618 M ssile Sinmulator, 1 each
13143604, consisting
M ssile Sinulator 1 each

B-10 Change 10
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Section |1. COVPONENTS OF END | TEM - Conti nued
Quantity
Nati onal Stock Descri ption Qy.
Nunber Req’ d. Rec'd Date Date Date
M5 Cable (W) 1 each
6150-01-113-8118 13143575 or
6150- 01-273- 2601 13280640
Transit Case 1 each
13143605
4935-01-107- 7619 Ali gnment Breakout Box, 1 each
13143607, consisting
of :
Front Panel 1 each
Assenbly 13143703
4935-01-107- 7620 Sel f Test Cable 1 each
(Wr) 13143577 or
13314313
4935- 01-108- 2975 TC Auxiliary Power 1 each
Cable (W8) 13143578
Conbi nati on Case 1 each
13162690
Test Probe 1 each
4857- C- 48

Change 10

B-11/(B-12 blank)
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APPENDI X C

MAI NTENANCE ALLOCATI ON  CHART

Section |. | NTRODUCTI ON
C1. GENERAL

a.  This section provides a general explanation of all maintenance and repair
functions authorized at various maintenance |evels.

b. The Maintenance Allocation Chart (MAC) in section Il designates overall
authority and responsibility for the performance of maintenance functions on the
identified end item or conponent. The application of the maintenance functions to
the end item or conponent will be consistent with the capacities and capabilities of
the designated maintenance |evels.

c. Section IlIl lists the tools and test equipment (both special tools and
conmon tool sets) required for each maintenance function as referenced from section
I,

C-2. MAI NTENANCE FUNCTI ONS. Mai ntenance functions used in the MAC will be
limted to and defined as foll ows:

a.  Inspect. Todetermne the serviceability of an itemby conparing its
physical, mechanical, and/or electrical characteristics with established standards
through examnation (e.g., by sight, sound, or feel).

b. Test. To verify serviceability by measuring the mechanical, pneumatic,

hydraulic, or electrical characteristics of an item and conparing those
characteristics with prescribed standards.

Change 4 C-1
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c. Service. Qperations required periodically to keep an itemin proper
operating condition, i.e., to clean (includes decontam nate, when required), to

preserve, to drain, to paint, or to replenish fuel, lubricants, chemcal fluids, or
gases.

d. Adjust. To mamintain or regulate, within prescribed limts, by bringing into
proper or exact position, or by setting the operating characteristics to specified
par aneters

e. Aline. To adjust specified variable elenments of an itemto bring about
optimum or desired performance

f. Calibrate. To determ ne and cause corrections to be nade or to be adjusted
on instruments or test, nmeasuring, and diagnostic equipnents used in precision
measurenment. Consists of conparisons of two instruments, one of which is a
certified standard of known accuracy, to detect and adjust any discrepancy in the
accuracy of the instrument being conpared

g. Remove/lnstall. To renove and install the same itemwhen required to
perform service or other nmintenance functions. Install may be the act of
enpl acing, seating, or fixing into position a spare, repair part, or nodule

(conponent or assenbly) in a manner to allow the proper functioning of an equi pnent
or system

h. Replace. To renove an unserviceable itemand install a serviceable
counterpart in its place. “Replace” is authorized by the MAC and is shown as the

3rd position code of the SMR code.

i. Repair. The application of maintenance services, including fault
| ocation/troubl eshooting, removal/installation, and disassenbly/assenbly procedures,
and maintenance actions to identify troubles and restore serviceability to an item
by correcting specific damage, fault, malfunction, or failure in a part,
subassenbly, modul e (conponent or assenbly), end item or system
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j. Overhaul. That mintenance effort (service/action) prescribed to restore an
item to a conpletely serviceable/operational condition as required by maintenance
standards in appropriate technical publications (i.e., DMAR). Overhaul is nornally
the highest degree of maintenance performed by the Army. Overhaul does not normally
return an itemto like new condition.

k. Rebuild. Consists of those services/actions necessary for the restoration
of unserviceable equipment to a like new condition in accordance with original
manufacturing standards. Rebuild is the highest degree of materiel naintenance
applied to Army equipnment. The rebuild operation includes the act of returning to
zero those age neasurenents (hours/mles, etc.) considered in classifying Arny
equi pment / conponent s.

CG3. EXPLANATION OF COLUMNS - MAC. The following is an explanation of colums in
the MAC, section II:

@ Colum 1 - Goup Nunber. Lists functional group code numbers, the purpose

of which is to identify maintenance significant conponents, assenblies,
subassenblies, and nodules with the next higher assenbly.

b. Colum 2 - Conponent/Assenbly. Contains the names of conponents,
assenblies, subassenblies, and nodules for which maintenance is authorized.

c. Colum 3 - Mintenance Function. Lists the functions to be performed on the
itemlisted in colum 2. (For detailed explanation of these functions, see
[paragraph G 2.])

d.  Colum 4 - Mintenance Level. Specifies the level of maintenance authorized
to performthe function listed in colum 3. The worktinme figure listed in the
appropriate subcolum represents the active time required to perform that

mai nt enance function at the indicated category of maintenance. The number of task
hours specified by the worktime figure represents the average tine required to
restore the conponent/assenbly itemto a serviceable condition. The synbol
designations for the various maintenance categories are as follows:

Change 4 C-3
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C ... .. ... ... ... OQeerator or crew

O ... ... ... .. ... Uit Mintenance

F.. .. .. ... .. ... . Drect Support Mintenance
H ..... ... ... ... CGeneral Support Mintenance
Db..... .. ... ... . Depot Mintenance

e. Colum 5 - Tools and Equi pnent. Specifies, by code, those comon tool sets
(not individual tools) and special tools, TDME, and support equipment required to
perform the designated function

C 4. EXPLANATI ON OF COLUWNS. The following is an explanation of colums in the
Tool and Test Equi pment Requirenents, section II1:

a. Colum 1 - Reference Code. The tool and test equipment reference code
correlates with a code used in the MAC, section II, colum 5

b. Colum 2 - Maintenance Level. The |owest [evel of nmintenance authorized
to use the tool or test equipment.

¢c. Colum 3 - Nomenclature. Nane or identification of the tool or test
equi pment .

d. Colum 4 - National Stock Nunber. The National stock nunber of the tool or
test equi prment.

e. Colum 5 - Tool Nunmber. The manufacturer’s part nunber

C-4 Change 8
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Section 1. MAI NTENANCE ALLOCATION CHART
Maintenance
level
G oup Mai nt enance Unit DS/GS || Depot || Tools and
no. Conponent / assenbl y function C I off F | H | D equipment
0010 TSSTS | nspection .50
Test . 20 1,2
(unschedul ed)
Adj ust .20 3
Fault Locate .20 3
Test . 85 1,2
(schedul ed)
0020 Test Controller Test .09 1,2,3
(schedul ed)
Test .38 1,2,3
(unschedul ed)
Adj ust .24 1,2,3
Repai r .26 3
Fault Locate .25 1,2,3
Top Plate Assy Renmove/ Repl ace .01 3
Repai r .01 3
Cabl e Assy, Power Repai r * .02 3
Cabl e Assy, Turret Repai r * .02 3
Cabl e Assy, CGEISU Repai r* .02 3,4
Cabl e, Speci al
Pur pose Repai r * .02 3
0040 El ectronic Assy [ nst al | .22 3
Repai r* .26 3
* = Partia

Change 8 G5
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Section I1. MAI NTENANCE ALLOCATI ON CHART - Conti nued
Maintenance
level

G oup Mai nt enance Unit DS/GS Depot | Tools and

no. Conponent / assenbl y function clo] F H D equipment

0060 Front Panel Assy Renmove/ Repl ace .45 3

Repai r * .27 3,4

Front Panel Repai r .05 3,4

0080 I nternal Harness Repai r . 66 3,4
Assy

0100 Display Crcuit Renove/ Repl ace .31 3
Card Assy

0120 Keyboard and Renove/ Repl ace .37 3
Filter Assy

0140 Card Cage Assy Rermove/ Repl ace .45 3

Repai r * .04 3

0180 Power Conversion Renmove/ Repl ace .29 3
Assy

0220 Grcuit Card Al Renove/ Repl ace .24 3
Assy

0240 Crcuit Card A2, Renove/ Repl ace .24 3
A4, A5, A6, A7 Assy

0260 Circuit Card A8 Renove/ Repl ace .24 3
Assy

0280 Grcuit Card A3 Renove/ Repl ace .24 3
Assy

0300 Grcuit Card A9 Renove/ Repl ace .24 3
Assy

0320 Circuit Card Al10 Renove/ Repl ace .24 3
Assy

0340 Circuit Card Al Renove/ Repl ace .24 3
Assy

* = Parti al

C6 Change 8
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Section Il. MAI NTENANCE ALLOCATION CHART - Continued
Maintenance
level
G oup MRi nt enance Unit DS/GS Depot | Tools and B
no. Conponent / assenbl y function cjo} F H D equipment
0360 Crcuit Card Al2 Renmove/ Repl ace .24 3 [ |
Assy
0380 Grcuit Card Al3 Renove/ Repl ace .24 3 [ |
Assy
0400 Crcuit Card Al4 Remove/ Repl ace .24 3 1
Assy
0420 Crcuit Card Al5 Renove/ Repl ace .24 3 [ |
Assy
0440 Crcuit Card Al6 Remove/ Repl ace .24 3 [ |
Assy
0460 Crcuit Card Al7 Renove/ Repl ace .24 3 | |
Assy
0480 Day/ Ni ght Si ght Test .07 1,2,3
Col I'i mat or (schedul ed)
Test . 16 1,2,3
(unschedul ed)
Adj ust 2.0 1,2,3
Repai r .06 3
Transit Case, D/NSC Repai r .20 3
Rermot e Contr ol Repai r* .08 3
Assy
Cabl e Assy, DINSC Repai r* .02 3
0500 Tilt Stage Assy Remove/ Repl ace .08 3
Repai r* .30 3
0520 Drive Munt Assy Repai r* .21 3
Tilt Stage Renove/ Repl ace .41 3
* = Partial
Change 8 C7
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Section I1. MAI NTENANCE ALLOCATI ON CHART - Continued
Maintenance
level
G oup Mai nt enance Unit DS/GS Depot | Tools and
no. Conponent / assenbl y function cljo] F H D equipment
Az Drive Assy Renove/ Repl ace .22 3
El Drive Assy Renove/ Repl ace .24 3
Post Assy Renmove/ Repl ace .18 3
Har ness Assy, Renove/ Repl ace 1.5 3
Tilt Stage
Repai r 2.48 3,4
0540 Mounting Adapter Repai r * . 28 3,4
Assy
0560 Drive Grcuit Renove/ Repl ace .25 3
Card Assy
0580 Power Supply Assy Renmove/ Repl ace .32 3
0620 Optical Assy Renove/ Repl ace .04 3
Repai r * .28 3
Har ness Assy, Renove/ Repl ace .50 3
Optical Assy
Repai r .96 3
0640 Day Sight Colli- Service .61 3,4,5
mat or Assy
Renove/ Repl ace .27
Repai r .52 3
0700 Bit Mnitor Cir- Renove/ Repl ace .23 3
cuit Card Assy
0720 | R LED Control Renmove/ Repl ace .23 3
Circuit Card Assy
0740 Ni ght Sight Colli - Servi ce .61 3,4,5
mat or Assy
Renove/ Repl ace .29
Repai r .57 3

* = Partial

Change 8
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Section |1. MAI NTENANCE ALLOCATION CHART - Continued
Maintenance
level
G oup Mai nt enance Unit DS/GS Depot || Tools and N
no. Conponent / assenbl y function cll olf F H D equipment
0760 M ssile Sinmulator Test .07 1,2,3
(schedul ed)
Test .16 1,2,3
(unschedul ed
Adj ust .50 1,2,3
Repai r .04 3
Cabl e Assy, MS (VW) Repai r* .02 3
Transit Case, Renmove/ Repl ace .16
M ssile Simulator
Repai r .80 3
M ssile Case Assy Renmove/ Repl ace .03 3
Repai r* .02 3
Case Mbdification Rermove/ Repl ace .79 3
Repai r . 86 3 4
M ssile Case Renmove/ Repl ace 2.95 3
Repai r .84 3 4
0780 M ssile Simlator Renove/ Repl ace .04 3
Sub- Assy
Repai r * .10 3,4
0800 DC/ DC Power Supply Renmove/ Repl ace .17 3
0820 Grcuit Card A2 Renove/ Repl ace .06 3
Assy
0840 Circuit Card Al Renove/ Repl ace .06 3 |
Assy
0860 BSA Support Equip Assenbl e .25 3 I
0880 Rail Assy Repai r .13 3
= Partial

Change 8 c-9
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Section Il. MAI NTENANCE ALLOCATION CHART - Continued
Maintenance
level
G oup Mai nt enance Unit DS/GS Depot | Tools and
no. Conponent / assenbl y function cljol F H D equipment
Alignnent Rails- Renmove/ Repl ace .04
Forward
Repai r .08 3
Alignnent Rails- Renove/ Repl ace .13
Rear
Repai r .08 3
0900 BSA Control Unit Test .40 1
(schedul ed)
Test . 20 1
(unschedul ed)
Adj ust .25 1
Repai r 12 3
Fault Location .75 1,3
BSA Electronic Repai r 12 3
Assy
Circuit Card Renove/ Repl ace .13 3
Assy
Repai r * TBD
Front Panel Repai r * .08 3
Power Supply Renmove/ Repl ace .12 3
(17.5V)
Power Supply Renmove/ Repl ace .21 3
(Mul'ti-Volt)
Cabl e Assy, BSA Repai r C11 3
0920 Grcuit Card Renove/ Repl ace .15 3
Assy
0940 BSA Hol di ng Repai r .64 3,4
Fi xture Assy

* = Partial

G- 10

Change 8
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Section 1. MAI NTENANCE ALLOCATION CHART - Conti nued
Maintenance
level
G oup Mai nt enance Unit DS/GS Depot | Tool s and
no. Conponent / assenbl y function clo]| F H D equi pnent
Transit Case, BSA Repai r .18 3
Hol ding Fixture
Azi mut h Yoke Renmove/ Repl ace .50 3,4
Aut ocol i mation Renove/ Repl ace .04 3
Eyepi ece Assy
Repai r* .20 3
0960 Base Assenbly Renmove/ Repl ace .19 3,4
Repai r .79 3,4
1000 M croscope Stage Renove/ Repl ace .05 3
Repai r* .02 3,4
Eyepi ece Assy Renove/ Repl ace .05 3
Repai r * .02 3
1020 Eyepi ece Assy, Renmove/ Repl ace TBD 3
FVS
Repai r TBD
1040 Al'i gnment Test .30 1
Br eakout Box (schedul ed)
Repai r .09 3
Front Panel Assy Repai r * .04 3
Cabl e Assy, Pw Repai r .06 3
(V8)
Cabl e Assy, Self Repai r .12
Test
* = Partial
Change 8 C11
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Section I[Il. TOOL AND TEST EQUI PMENT REQUI REMENTS
Tool or test Nat i onal
equi pment Mai nt enance st ock Tool
reference code Nonmencl at ur e number nunber
1 Ni ght Vision Sight 5855-01- AN TAM 3
Test Set 037-7341
DC Power Supply, HP 6284A
Hew ett Packard
Digital Miltineter, 6625-01- DVBO1A
Tekt r oni X 075- 8583
Gsci | | oscope, 6625- 01- SC502
Tekt r oni X 023-7092
Mai n Franme 6625- 00- T™ 503
373-7528
2 Alinement Test Set 4935-01- 13143607
107- 7619
Count er/ Ti mer, 6625-01- DC5033A
Tekt roni x 114- 4890
Function Generator, 6625-01- FGO1A
Tekt r oni X 106- 9873
Infrared M ni-Viewer 5855- 00- 10682432
168- 7831
Case BT1FA16H18
Mai n Franme 6625- 00- TM 503
373-7528
El ectrical Container 5855- 00-
071- 6277
Bl ack Panel 6110-01-
033-3708
Protective Cover 5855-01-
072-7995
BNC Tee Adapter 5935- 00- 3285
926- 7523

C-12 Change 8
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Section I1l. TOOL AND TEST EQUI PMENT REQUI REMENTS - Conti nued
Tool or test Nat i onal
equi prrent Mai nt enance stock Tool
reference code | evel Nonmencl at ure nunber nunber
Cabl e 6625- 00- BNCC- 18
764- 2288
Test Leads 6825- 00- B36- 2
809- 7855
Test Leads 6825- 00- B36-0
883-9746
Adapt er 5935- 00- 1614-2
789- 6077
Adapt er 5935- 00- 1614-0
789- 6078
Cabl e 5995- 00- 2241C- 36
400- 5268
Adapt er 6625- 00- 3221
230- 6388
3 Tool Kit, Guided Mssile 5180- 00- 5180-
Mai nt enance: Wre Quided 179- 3574 95CLAR2
M ssile System Repairman,
MOS27ED3
4 F Tool Kit, Supplemental 5180-01- 12308512
128- 5446
5 F Purging Kit 4931- 00- SC493 -
065-1110 95CLJ54

Change 8 C-13/(C-14 blank)
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APPENDI X D

REPAIR PARTS AND SPECI AL TOOLS LI ST

Section |. | NTRODUCTI ON
D-1. SCOPE. The spares and repair parts authorized for use in the performance of

mai ntenance is provided in[TM 9-4935-474-24P-1. There are no special tools
authorized for the performance of maintenance.

Change 4 D-1/(D-2 blank)
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APPENDI X E

ADDI TI ONAL  AUTHCORI ZATI ON LI ST

Section |. | NTRODUCTI ON

E-1. SCOPE. There are no additional itenms authorized for the support of the BFV
TOWN Subsystem Support Equi pnent.

E-1/(E-2 blank)
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APPENDI X F

EXPENDABLE SUPPLI ES AND MATERI ALS LI ST

Section |I. | NTRODUCTI ON

F-1. SCOPE. This appendix |ists expendable supplies and materials you will need to
operate and maintain the BFV TON Subsystem Support Equi pment. These itens are
authorized to you by CTA 50-970. Expendable Itens (Except Medical, Cass V, Repair
Parts, and Heral dic Itens)

F-2. EXPLANATI ON OF COLUMNS.
a. Colum 1 - Item Nunber. This nunmber is assigned to the entry in the

listing and is referenced in the narrative instructions to identify the material
(e.g., “Use cleaning conpound, Item 5, [Appendix F)

b. Colum 2 - Level. This colum identifies the |owest |evel of maintenance
that requires the listed item

C - Qperator/Crew

O - Unit Maintenance

F- Direct Support Mintenance
H- General Support Mintenance

c. Colum 3 - National Stock Nunber. This is the National Stock Nunber
assigned to the item use it to request or requisition the item

Change 8 F-1
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d. Colum 4 - Description. Indicates the Federal itemnname and, if required, a
description to identify the item The last line for each item indicates the part
B nunber followed by the Commercial and Governnent Entity (CAGE) code in parentheses,
if applicable.

e. Colum 5 - Unit of Measure (UM . Indicates the measure used in performng
the actual mintenance function. This neasure is expressed by a two-character
al phabetical abbreviation (e.g., ea, in, pr) . If the unit of measure differs from

the unit of issue, requisition the |owest unit of issue that will satisfy your
requirements.

F-2 Change 8
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Section Il. EXPENDABLE SUPPLIES AND MATERI ALS LI ST
Nat i onal
[tem st ock
number Level nunber Description UM
1 F 8040- 01- Adhesi ve qQr
033- 0892
2 F 8040- 01- Adhesi ve qQr
025- 6357
3 F 8040- 01- Adhesi ve qQr
102- 2098
4 F 6810- 00- Al cohol, Isopropyl, TTI735GDA1G. a
286- 5435
5 F 6810- 00- Al cohol, Met hyl PT
856- 2914
b F Cot ton LB
7 F Cotton doth PT
8 F 7930- 00- Detergent, MId PT
050- 5139
9 F G ycerine, ML-C 675 PT
10 F 9150- 01- Lubricant, TIOLON X20 (CACGE 34568) Qr
L19- 2622
11 F Pai nt qr
dive Drab, No. 24087 FED STD
595, ML-C 46168
Bl ack Enanel, No. 37038 FED STD-
595, ML-C 46168
White Enanel, No. 37875 FED STD-
595, ML-1-43553
Wiite Ink, ML-I-43553
G een 383, No. 34094 FED STD
595, ML-C 46168
12 F Primer, M L-P-23377 qQr
13 Del et ed
14 Del et ed
Change 8 F-3
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Section |l. EXPENDABLE SUPPLIES AND MATERI ALS LI ST - Continued
Nat i onal
[tem st ock
nunber Level nunber Descri ption UM
15 F 8030- 00- Seal ant, ML-S-22473, G ade A PT
081- 2337
16 F 8030- 00- Seal ant, SMB060-3 (Avco Systens PT
964- 7537 Textron, CAGE 04614)
17 F 6810- 00- Sol vent qQr
257- 2488
18 F 6640- 00- Ti ssue, Lens
597- 6745
19 F Primer, ML-S 22473, Gade T, Qr
Form R
20 F Sl eeving, CLI, Cear, .250/.12 Dia
21 F 6850- 00- Cl eaning compound, M L-C-81302, EA
935- 1082 Type 2 (CAGE 81349)
22 F 8040- 01- Adhesi ve, Epoxy Resin and Hardener, QT
197- 7406 HVS 2177, Type |l (Scotchwel d 3501
A/ B or equivalent)
23 F Lubri cant Lubeco Ms-16 qQr
24 F 8040- 00- Adhesi ve retaining conpound, Qr
530- 4820 HVS 20-1850 (dyptal No. 7526F,
General Electric or equivalent)
25 F Priner, ML-A-46146, Type || Qr
26 F 8040- 00- Adhesi ve, silicone conpound and Qr
181-7162 di butylin dilaurate curing agent
(RTV 560, dibutylin dilaurate Kit,
General Electric or equivalent)
27 F 8040- 00- Adhesive, M L-A-46146, Type | Qr
426- 0652 (CAGE 81344)
28 F 4020- 00- Lacing tape, Type |, finish B, FT
656- 1125 size 3, ML-T-43435 (CAGE 81349)
29 F Seal ant, silicone rubber (RTV 3140, PT
Dow Corning or equivalent)
F-4 Change 10



TM 9-4935-474-14

Section 1. EXPENDABLE SUPPLI ES AND MATERI ALS LI ST - Conti nued
Nat i onal
[tem st ock
nunber Level number Descri ption Uum
30 Del et ed
31 Del et ed
32 Del et ed
33 F 8040- 00- Adhesi ve, pol ychl oroprene, qQr
273-8717 MVM A- 121 (EC 1300L or equival ent)
(CAGE 81348)
34 F 6810- 00- Tol uene, technical, TT-T-548 Qr
290- 0046 (CAGE 81348)
35 F 6850- 00- d eani ng conpound, P-C 436 PT
965- 2329 (CAGE 81348)
36 F 8040- 00- Adhesive, Rubber No. 4693 (M nnesota QT
079- 7158 M ning and Manufacturing Co.
CAGE 04963 or equivalent)
37 F 8040- 00- Adhesive, EC 2210 (M nnesota M ning Qr
809- 8252 and Manufacturing Co. CAGE 04963
or equivalent) conformto MV A-121
38 F 5970- 00- Shrink sleeving, M3053/5-211-C, FT
717-1474 M L-1-23053/5 (CAGE 81349)
39 F 9505- 00- Safety wire, M5 20995C20, per
221- 2650 M5 33540 (CAGE 96906)
40 F Seal er, 14000103-0 (Environnental
Cont ai ner Systems, CAGE 24995)
41 F 4240-01- Strap, Wist ground, 2500 EA
063- 4880 (Legge, Walter G Inc., CACE 84832)
42 F 8105-01- Bag, antistatic, 2202156-164 EA
227-1704 (CACGE 82577)
43 F 5970- 00- Shrink sleeving, ML-I-23053/5, FT
990- 9912 M23053/ 5-204-C (CAGE 81349)

Change 10 F-5
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Section |l. EXPENDABLE SUPPLIES AND MATERI ALS LI ST - Continued
Nat i onal
[tem st ock
number Level number Descri ption UM
44 F 5940- 01- Sol der sl eeve, ML-S-83519/1, EA
135-7076 MB3519/1-1 (CAGE 81349)
45 F 6145-01- Wre, twisted triple, ML-C 27500, FT
024- 8568 M27500- 24TMBUCD ( CAGE 81349)
46 F 6145-01- Wre, twisted triple, ML-C 27500, FT
001- 0580 M27500- 22RC3UCO ( CAGE 81349)
47 F 6145-01- Wre, twisted pair, ML-C 27500, FT
007- 0579 M27500- 22RC2UC0 ( CAGE 81349)
48 F 5970-01- Shrink sleeving, ML-I-23053/3, EA
169- 7999 M23053/ 3-103-9 (CAGE 81349)
49 F 6145-01- Wre, hook-up, white, ML-W16878/4, FT
148-1211 ML6878/ 4BDE9 (CAGE 81349)
50 F 5940- 01- Sol der sl eeve, ML-S-83519/1, EA
136- 2540 MB3519/ 1-2 (CAGE 81349)
51 F 6145- 00- Wre, twsted pair, ML-GC 27500, FT
890- 5436 M27500- 20RC2UC0 ( CAGE 81349)
52 F 6145-01- Wre, shielded pair, ML-C 27500, FT
038- 2329 M27500- 22RC2S06 ( CAGE 81349)
53 F 6145- 00- Wre, hook-up, white, ML-W16878/4, FT
062- 5700 ML6878/ 4BFE9 (CAGE 81349)
54 F 6145-01- Wre, twisted triple, ML-C 27500, FT
059- 2052 M27500- 18RC3UC0 ( CAGE 81349)
55 F 6145- 00- Wre, hook-up, white, ML-W16878/4, FT
088- 0404 ML6878/ 4BCE9 ( CAGE 81349)
56 F 6145- 00- Wre, shielded triple, ML-C 27500, FT
144-0103 M27500- 22RC3S06 ( CAGE 81349)
57 F 6145-01- Wre, twisted pair, ML-C 27500, FT
117-9796 M27500- 24TM2UCO ( CAGE 81349)
58 F 6145- 00- Wre, shielded, ML-C 27500, FT
144-0102 M2/ 500- 22RC S06 ( CAGE 81349)
F-6 Change 8



TM 9-4935-474-14

EXPENDABLE SUPPLIES AND MATERIALS LIST - Continued

National

Item stock

number number Description U/M

59 6145-01- Wire, hook-up, white, MIL-W-16878/4, FT
241-0322 M16878/4BEE9 (CAGE 81349)

60 5940-01- Solder sleeve, MIL-S-83519/1, EA
135-7077 M83519/1-3 (CAGE 81349)

61 5975-00- Tie, identification EA
419-9812 MS3368-3-9C (CAGE 81349)

62 5940-00- Terminal lug, MS25036-148 EA
113-9820 (CAGE 96906)

63 6850-00- Leak test compound, 0z
186-2963 MIL-L-25567 TY1-80Z (CAGE 81349)

64 6830-00- Cylinder, Compressed (Nitrogen gas) CF
782-2641 7916197 (CAGE 81348)

65 0800-00- Tape, Sealing, MIL-T-27730 EA
889-3535 (CAGE 81349)

66 9525-00- Safety Wire, MS20995NC32, per MS33540 FT
355-6072 (CAGE 96906)

Change 9 F-7/(F-8 blank)
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APPENDI X G

TEST LOG C DI AGRAMS

G-10 LIST OF TEST LOGIC DIAGRAMS. The following list identifies the material
provided in this appendix:

Table G-1/ Test 90 and Test 91 Execution Procedure (28 Sheets)
Test 90 and Test 91 Logic Diagram (18 Sheets)

NOTE

Circled numbers in refer to test 90

step numbers.

Change 4 G-1
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Table

G-1. Test 90 and Test 91 Execution Procedure

Test
90

step

number

Test

91
step

number

Description

Comment

Block
diagram

sheet

number

*1

*2

*3

*4

*These steps cannot be measured manually.

G-2

RAM Test
(A14)

EPROM Test
(A16, Al7)

Display Test

DVM Null

The processor card (Al5)
verifies that it can read
from and write into the 1024
memory locations on the RAM
card (Al4). The processor
reads whatever data is in
the RAM location (starting
from 1023) into the accumu-
lator, then writes the com-
plement into that same
location. The accumulator
data and the complement data
are "exclusive-or'ed" in the
accumulator and the result
should be all 1's. This
operation is done for all
1024 locations (1023 down to
0).

The processor card (A1l5)
does a checksum of all the
bytes in the A16 and Al7
cards to check the integrity
of the program in the
EPROMs.

The display is illuminated
with 26 [ characters followed

by 26 * characters to make
sure all the display segments
are working. In the process,
this step exercises the
display card and the interface
to the processor card (Al5).

This step is performed on
the DVM card (A9) and shorts
the high input to the low
input by way of a relay.
With both inputs shorted
together, the output should
be 0.000 +0.030 VDC.




Test
90
step
number

Table G-1.

TM 9-4935-474-14

Test 90 and Test 91 Execution Procedure - Continued

Test

91
step
number

Description

Comment

Block
diagram
sheet

number

*10

*11

*These steps cannot be measured manually.

Precisicn
+10VDC

Precision
+10VDC
Inverted

+5 VDC Bus

+15 VDC Bus

-15 VDC Bus

DVM Offset

DVM Accuracy

The precision +10 VDC source
on the analog stimuli card
(Al10) is routed through the
A8-K9 relay. The DVM read-
ing should be +10 0.3 VDC.

The precision +10 VDC source
used in step 5 is routed
through the A8-K10 relay but
the polarity is reversed.
The DVM reading should be
-10.0 0.3 VDC.

This steg checks out the
+5 VDC bus from the power
supply through the A8-K8
relay. The DVM reading
should be +5.0 +0.5 VDC.

This step checks out the
+15 VDC bus from the power
supply through the A8-K6
relay. The DVM reading
should be +15.00 £0.75 VDC.

This step checks out the
-15 VDC bus from the power
supply through the A8-K7
relay. The DVM reading
should be -15.00 +0.75 VDC.

This step is performed by

adding the measurements in

step 5 and step 6. step 5
Ystep 6 =0.00 +0.20 VDC.

IR ERnG BREronmed Pment
in step 5 Trom step 6. "step 6

“step 5 = -20.00 +0.25 VDC.

G-3
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Table G-1. Test 90 and Test 91 Execution Procedure - Continued

Test
90
step
number

Test
91
step
number

Description

Comment

Block
diagram
sheet

number

12

13

14

15

G-4

Change 5

Precision
Reference
No. 2

Analog
Stimuli
+3.33VDC

Analog
Stimuli
-3.33 VDC

2V RMS
Squarewave

The precision +10 VDC source
on the MS/DNSC interface
card (Al12) is routed

through the A8-K11 relay.

The DVM reading should be
+10.0 +0.3 VDC.

The D/A converter on the
analog stimuli card (A10) is
programmed by the processor
card (Al15) to generate a +3.33
VDC level which is routed to
the A4-K8 and A8-K1 relays.
The DVM reading should be
+3.33 +0.07 VDC.

The D/A converter in step 13
is programmed for a -3.33 VDC
level. The DVM reading should
be -3.33 +0.07 VDC.

The D/A converter in step 13
is programmed by the processor
card (Al15) to generate a +2.0
VDC level for 5 msec., then a
-2.0 VDC level for 5 msec.
By alternating between these
two levels, a 2.0 VRMS
squarewave of 100 Hz is
generated. The DVM is
concerned only in measuring
the RMS voltage, 2.0 £0.2
VRMS.




Table G-1.

Test 90 and Test 91 Execution Procedure - Continued

TM 9-4935-474-14

Test
90

step

number

Test
91

step

number

Description

Comment

Block
diagram
sheet

number

16

17

18

RMS Test

Analog
Processor
@341 Hz

Analog
Processor
@683 Hz

This step checks whether the
analog processor card (All)
can generate AC signals. The
processor card (Al5) programs
the analog processor to
generate a 7.00 VRMS 341 Hz
sinewave. This signal is
routed to the analog stimuli
card (A10) where it is used
as the D/A reference voltage.
The D/A is then programmed by
the processor card to
attenuate the reference
voltage so the output from
the analog stimuli card is
0.50 at 341 Hz. The DVM only
measures for the RMS voltage,

0.50 +0.05 VRMS.

This step checks the

frequency of the AC signal
generated in step 16 by
sending the signal from the
DVM card (A9) to the interface
buffer card (Al4). The
frequency should be 341 +17
Hz.

This step uses the same path
as step 17 and checks to see
that the analog processor
card (All) can generate a
different frequency. The
measured frequency should
be 683 £33 Hz.

Change 4

G-5
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Table G-1.

Test 90 and Test 91 Execution Procedure - Continued

Test
90

step

number

Test

91
step
number

Description

Comment

Block
diagram
sheet
number

19

20

21

22

23

Peak-Peak
Detection

X1
Reference

Signal
Shorting

X1
Amplifier

X10
Amplifier

This step generates a 400 Hz
signal on the analog
processor card (All) and the
D/A converter on the analog
stimuli card (10) attenuates
the voltage level to 0.50
VRMS. The signal is sent to
the A2-K2 relay and the peak
to peak detector circuit on
the A1l card. The DVM reading
through the A6-K8 and A8-K1

relays should be +1.40 0.26
VDC.

This step generates a +1.0
VDC signal on the analog
stimuli card (A10) and sends
it to the DVM card (A9)
through the A4-K4 and A8-K1
relays. The DVM reading should
be +1.0 +0.1 VDC.

This step uses the same set-up
as step 20. Relays A3-K5 and
Al-K5 short the signal across
Al10-2 and 16 (the DC stimuli
source is current limited).
The DVM reading should be 0.00
+0.15 VDC.

This step sets up the same

X1 reference signal as step
20 and sends it to relay
A4-K9 and the X1 amplifier
circuit on the A1l card. The
output is sent to the DVM

card (A9) through the A7-K8 an
A8-K1 relays. The DVM reading
should be +1.00 +0.12 VDC.

This step uses the same set-
up as step 22. A relay on the
All card switches in the X10
amplifier. The DVM reading

should be +10.0 +1.1 VDC.
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Table G-1. Test 90 and Test 91 Execution Procedure - Continued
Test Test Block
90 91 diagram
step step sheet
number number Description Comment number
24 - PSD This step generates a 7.00 5
(Phase VRMS 100 Hz sinewave on the
Sensitive All card and sends it to the
Detector) the A10 card where it is
Rejection attenuated to a 3.50 VRMS
100 Hz sinewave. The signal
iIs sent to the A3-K1 relay
and the PSD filter circuit
on the All card. The PSD
filter is low pass with a -3
dB bandwidth of 50 Hz. The
DVM reading through the A5-K8
and A8-K1 relays should be 1.0
+0.5 VRMS.
25 - PSD This step uses the same path as 5
(Phase step 24 but use a 3.50 VRMS 200
Sensitive Hz sinewave. The DVM reading
Detector) should be 0.0 £0.4 VRMS. (The
Slope attenuation between 100 Hz and
200 Hz is designed to yield a
-12 dB/octave slope.
26 - Programmer This step is performed 5
Interface internal to the programmer
Bit interface card (A13). The
processor card (Al15) closes
the A13-K1 relay which puts
data onto the U7-PB (0 thru
7) input lines. The
processor card should read
10110100 on the U7-D7 thru
DO output lines,
respectively.
27 - Programmer This step is set up like 5
Interface step 26. The data is put onto
Bit the-U7-PA (0 thru 7) input

lines. The processor card

(A15) should read 11110110 on
the U7-D7 thru DO output

lines, respectively.

G-7
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Table G-1. Test 90 and Test 91 Execution Procedure - Continued
Test Test Block
90 91 diagram
step step sheet
number number Description Comment number
28 - Programmer This step is set up like step 5
Interface 26. The data is put onto the
Bit U13-PA (0 thru 6) input lines.
The processor card (Al5)
should read X1111111 on the
U13-D7 thru DO output lines,
respectively.
29 - Programmer This step is performed 5
Interface internal to the programmer
Bit interface card (Al13). The
processor card (Al1l5) closes
the A13-K2 relay which puts
data onto the U13-PBO input
line. The processor card
should read XXXXXXX1 on the
U13-D7 thru DO output lines,
respectively.
30 - Printer This step is not used.
31 1 Close A6-K5 This step checks out a relay 6
relay. on the A6 card. The DVM
reading should be +5.0 0.5
VDC.
32 2 Close A6-K7 This step checks out a relay 6
relay. on the A6 card. The DVM
reading should be +5.0 0.5
VDC.
33 3 Close A6-K11 This step checks out a relay 6
relay. on the A6 card. The DVM
reading should be +5.0 0.5
VDC.
34 4 Close A6-K12 This step checks out a relay 6
relay. on the A6 card. The DVM
reading should be +5.0 £0.5
VDC.
35 5 Close A6-K15 This step checks out a relay 6
relay. on the A6 card. The DVM

G-8

reading should be +5.0 0.5
VDC.
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Table G-1. Test 90 and Test 91 Execution Procedure - Continued
Test Test Block
90 91 diagram
step step sheet
number number Description Comment number
36 6 Close A6-K16 This step checks out a relay 6
relay. on the A6 card. The DVM
reading should be +5.0 £0.5
VDC.
37 7 Close A6-K1 This step checks out a relay 6
relay. on the A6 card. The DVM
reading should be +5.0 0.5
VDC.
38 8 Close A6-K2 This step checks out a relay 6
relay. on the A6 card. The DVM
reading should be +5.0 0.5
VDC.
39 9 Close A6-K4 This step checks out a relay 6
relay. on the A6 card. The DVM
reading should be +5.0 £0.5
VDC.
40 10 Close A7-K1 This step checks out a relay 7
relay. on the A7 card. The DVM
reading should be +5.0 +0.5
VDC.
41 1 Close A7-K2 This step checks out a relay 7
relay. on the A7 card. The DVM
reading should be +5.0 +0.5
VDC.
42 12 Close A7-K3 This step checks out a relay 7
relay. on the A7 card. The DVM
reading should be +5.0 +0.5
VDC.
43 13 Close A7-K4 This step checks out a relay 7
relay. on the A7 card. The DVM
reading should be +5.0 £0.5
VDC.
44 14 Close A7-K5 This step checks out a relay 7
relay. on the A7 card. The DVM

reading should be +5.0 0.5
VDC.

G-9
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Table G-1. Test 90 and Test 91 Execution Procedure - Continued
Test Test Block
90 91 diagram
step step sheet
number number Description Comment number
45 15 Close A7-K6 This step checks out a relay 7
relay. on the A7 card. The DVM
reading should be +5.0 0.5
VDC.
46 16 Close A7-K7 This step checks out a relay 7
relay. on the A7 card. The DVM
reading should be +5.0 £0.5
47 17 Close A7-K9 This step checks out a relay 7
relay. on the A7 card. The DVM
reading should be +5.0 0.5
VDC.
48 18 Close A7-K10 This step checks out a relay 7
relay. on the A7 card. The DVM
reading should be +5.0 +0.5
VDC.
49 19 Close A7-K11 This step checks out a relay 7
relay. on the A7 card. The DVM
reading should be +5.0 £0.5
VDC.
50 20 Close A7-K12 This step checks out a relay 7
relay. on the A7 card. The DVM
reading should be +5.0 £0.5
VDC.
51 21 Close A7-K13 This step checks out a relay 7
relay. on the A7 card. The DVM
reading should be +5.0 0.5
VDC.
52 22 Close A7-K14 This step checks out a relay 7
relay. on the A7 card. TheDVM
reading should be +5.0 £0.5
VDC.
53 23 Close A7-K15 This step checks out a relay 7
relay. on the A7 card. The DVM

G-10

reading should be +5.0 £0.5
VDC.
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Table G-1. Test 90 and Test 91 Execution Procedure - continued
Test Test Block
90 91 diagram
step step sheet
number number Description Comment number
54 24 Close A7-K16 This step checks out a relay 7
relay. on the A7 card. The DVM
reading should be +5.0 £0.5
VDC.
55 25 Close A4-K3 This step checks out a relay 13
relay. on the A4 card. The DVM
reading should be +5.0 £0.5
VDC.
56 26 Close A4-K5 This step checks out a relay 13
relay. on the A4 card. TheDVM
reading should be +5.0 £0.5
VDC.
57 27 Close A4-K6 This step checks out a relay 13
relay. on the A4 card. The DVM
reading should be +5.0 +0.5
VDC.
58 28 Close A4-K7 This step checks out a relay 13
relay. on the A4 card. The DVM
reading should be +5.0 +0.5
VDC.
59 29 Close A5-K4 This step checks out a relay 8
relay. on the A5 card. TheDVM
reading should be +5.0 £0.5
VDC.
60 30 Close A5-K6 This step checks out a relay 8
relay. on the A5 card. TheDVM
reading should be +5.0 £0.5
VDC.
61 31 Close A5-K7 This step checks out a relay 8
relay. on the A5 card. The DVM
reading should be +5.0 0.5
VDC.
62 32 Close A5-K10 This step checks out a relay 8
relay. on the A5 card. The DVM

reading should be +5.0 £0.5
VDC.

G-11
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Table G-1. Test 90 and Test 91 Execution Procedure - Continued
Test Test | Block
90 91 diagram
step step sheet
number number Description Comment number
63 33 Close A5-K11 This step checks out a relay 8
relay. on the A5 card. The DVM
reading should be +5.0 +0.5
VDC.
64 34 Close A5-K12 This step checks out a relay 8
relay. on the A5 card. The DVM
reading should be +5.0 +0.5
VDC.
65 35 Close A5-K13 This step checks out a relay 8
relay. on the A5 card. The DVM
reading should be +5.0 +0.5
VDC.
66 36 Close A5-K14 This step checks out a relay 8
relay. on the A5 card. The DVM
reading should be +5.0 +0.5
VDC.
67 37 Close A5-K15 This step checks out a relay 8
relay. on the A5 card. The DVM
reading should be +5.0 +0.5
VDC.
68 38 Close A5-K16 This step checks out a relay 8
relay. on the A5 card. The DVM
reading should be +5.0 +0.5
VDC.
69 39 Close A5-K3 This step checks out a relay 8
relay. on the A5 card. The DVM
reading should be +5.0 +0.5
VDC.

G-12
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Table G-1. Test 90 and Test 91 Execution Procedure - Continued
Test Test Block
90 91 diagram
step step sheet
number number Description Comment number
70 40 Close K13, This set-up assumes a multiple 14
K14, K15, and | relay failure will not occur
K16 relays on | on the same card. Providing
A2 card. Test| four parallel paths through
K7, K11, K12, the A2 card eliminates the A2
K13, and K14 card as a cause of a failure.
relays on Al The DVM normally measures
card for +5.0 £0.5 VDC, but if any of
short to the shorting relays (Al-K7,
ground. K11, K12, K13, or K14) is
permanently shorted to
ground, the DVM will measure
0 VDC indicating the Al card
is faulty.
71 41 Close A2-K13 This step checks out a relay 14
relay. on the A2 card. The DVM
reading should be +5.0 0.5
VDC.
7 42 Close A2-K14 This step checks out a relay 14
relay. on the A2 card. The DVM
reading should be +5.0 0.5
VDC.
73 43 Close A2-K15 This step checks out a relay 14
relay. on the A2 card. TheDVM
reading should be +5.0 0.5
VDC.
74 44 Close A2-K16 This step checks out a relay 14
relay. on the A2 card. The DVM
reading should be +5.0 0.5
VDC.
75 45 Close A5-K1 This set-up assumes a 8
and A5-K5 multiple relay failure will
relays. Test | not occur on the same card.
current Providing two parallel paths
source on through A5-K1 and A5-K5
A10 card. eliminates the A5 card as a

cause of a failure. This step
tests the current source on
the A10 card. The DVM reading
should be +1.0 £0.1 VDC.

Change 7 G-13
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Table G-1. Test 90 and Test 91 Execution Procedure - Continued
Test Test Block
90 91 diagram
step step sheet
number number Description Comment number
76 46 Close A5-K1 This step uses the current 8
relay. source on the AIO card,
checked out in step 75
(sheet 8), to check out
relay A5-K1. The DVM
reading should be +1.0 +0.1
VDC.
77 a7 Close A5-K5 This step uses the current 8
relay. source on the A1O card,
checked out in step 75
(sheet 8), to check out
relay A5-K5. The DVM
reading should be +1.0 +0.1
VDC.
78 48 Close A5-K2 This step checks out a relay 8
relay. on the A5 card. The DVM
reading should be +15.00
+0.75 VDC.
79 49 Close A5-K9 This step checks out a relay 8
relay. on the A5 card. The DVM
reading should be +15.00
+0.75 VDC.
80 50 Close A8-K1 This step checks out relays 9
and A8-K4 A8-K1 and A8-K4 on the A8
relays. card. The DVM reading should
be +17.3 to 30.0 VDC.
81 51 Close A8-K1 This step checks out a relay 9
and A8-K5 on the A8 card. The DVM
relays. Test reading should be +17.3 to
A8-K5 relay. 30.0 VDC.
82 52 Close A8-K12 This step checks out a relay 9
relay. on the A8 card. The DVM
reading should be +17.3 to
30.0 vDC.
83 53 Close A8-K13 This step checks out a relay 9
relay. on the A8 card. The DVM
reading should be +17.3 to
30.0 VDC.
G-14 Change 3
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Table G-1. Test 90 and Test 91 Execution Procedure - Continued
Test Test Block
90 91 diagram
step step sheet
number number Description Comment number
84 54 Close A8-K14 This step checks out a relay on 9
relay. the A8 card. The DVM reading
should be +17.3 to 30.0 VDC.
85 55 Close A8-K15 This step checks out a relay or 9
relay. the A8 card. The DVM reading
should be +17.3 to 30.0 VDC.
86 56 Close A8-K16 This step checks out a relay or 9
relay. the A8 card. The DVM reading
should be +17.3 to 30.0 VDC.
87 57 Close A4-K2 This step checks out a relay or 13
relay. the A4 card. The DVM reading
should be +17.3 to 30.0 VDC.
88 58 Close A4-K1 This step checks out a relay or| 13
relay. the A4 card. The DVM reading
should be +17.3 to 30.0 VDC.
89 59 Close A7-K8 This step uses a path, checked 13
relay. Test out in step 22 (sheet 4), to
A4-K10 check out relay A4-K12. The
relay. DVM reading should be +5.0
+0.5 VDC.
90 60 Close A7-K8 This step uses a path, checked 13
relay. Test out in step 22 (sheet 4), to
A4-K11 relay check out relay A4-K11. The
DVM reading should be +5.0
+0.5 VDC.
91 61 Close A7-K8 This step uses a path, checked 13
relay. Test out in step 22 (sheet 4), to
A4-K12 check out relay A4-K12. The
relay. DVM reading should be +5.0
+0.5 VDC.
92 62 Close A5-K8 This step was a path checked 16
relay. Test out in step 22 (sheet 4) to
A3-K2 relay. check out relay A3-K2.

Change 7 G-15
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Table G-1. Test 90 and Test 91 Execution Procedure - Continued

Test Test Block
90 91 diagram
step step sheet
number number Description Comment number
93 63 Close A6-K13 This set-up assumes a 6
and A6-K14 multiple relay failure will

relays. Test | not occur on the same card.
A3-K7 relay. Providing two parallel
paths through A6-K13 and
A6-K14 eliminates the A6
card as a cause of failure.
This step tests A3-K7
(sheet 10). The DVM read-
ing should be +5.0 +0.5

VDC.
94 64 Close A3-K7 This step uses A3-K7 6
relay. Test checked out in step 93
A6-K13 (Sheet 10), to check Out
relay. relay A6-K13. The DVM
reading should be +5.0 0.5
VDC.
95 65 Close A3-K7 This step uses A3-K7 6
relay. Test checked out in step 93
A6-K14 (Sheet 10), to check out
relay. relay A6-K14. The DVM
reading should be +5.0 0.5
VDC.
96 66 Close A13-K2 This step checks out PIA 12
relay. Read input line U13-PBO and
PIA output line U13-PB6 on the

U13-PBO = 1. A13 card (sheet 12). _
§f ttcl seLsflr?’e ay A'_;LO3 ?doglc

the voltage divider uts a
Ul3-PB

logic "1" at
97 67 Close A13-K2 This step checks out PIA 12
relay. Read input lines U13-PA (0 thru
PIA U13-PA 6) on the A13 card (sheet
(0 thru 6) = 12). Setting U13-PB6 to a
1. logic "1" closes relay A13-K2

and puts logic "I"s at
U13-PA (1 thru 5). +24 VDC
from J4-A gets converted on

the A13 card and puts logic
"1"sat U13-PA (0.6).

G-16 Change 3
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Table G-1. Test 90 and Test 91 Execution Procedure - Continued
Test Test Block
90 91 diagram
step step sheet
number number Description Comment number
98 68 Close A13-K2 This step checks out PIA 12
relay. Read input lines U7-PB (0 thru 7)
PIA U7-PB on the All card (sheet 12).
52, 4,5, 7I)3= Setting U13-PB6 to a logic
and U7-PB "1" closes relay A13-K2 and
0,1,3,6) = puts logic "1"s at U7-PB
0 Bt ap U BB s
because of the inverters.
99 69 Close A13-K2 This step checks out PIA 12
relay. Read input lines U7-PA (O thru.7)
PIA U7-PA on the A13 card (sheet 12).
(1,2,4,5,6,7) | Setting U13-PB6 to a logic
=1and "1" closes relay A13-K2 and
U7-PA (0, 3) puts logic "1"s at U7-PA
=0. (1,2,4,5,6,7) and logic "0"
at U7-PA (0,3) because of the
inverters.
100 70 Close A13-K2 This step checks out PIA 12
and A13-K3 output line U13-PB5 on the
relays. A13 card (sheet 12).
Read PIA Setting U13-PB6 and PB5 to
U7-PA (6, 7) logic "1" closes relays
=0. A13-K2 and K3 respectively
and puts logic "0" at
U7-PA (6,7).
101 71 Leave All This step checks out PIA 10
PIA in input lines U1-PB (4 thru
initial 7) on the All card (sheet
state .Read 10) for a logic "I" at
PIA Ul-PB4 U1-PB4 and logic "0"s at
=1 and Ul-PB (5 thru 7). A logic
U1l-PB (5, 6, "0" from U1-CA2 on the A12
7) =0. card (sheet 11) puts a logic

"1" at U1-PB4. Relays
A10-K1, K2, K3, and K4

Ssheet 10) and A13-K2 (sheet
2) are all open and put

logic "0"s at U1-PB (5 thru
7).

G-17



TM 9-4935-474-14

Table G-1. Test 90 and Test 91 Execution Procedure - Continued
Test Test Block
90 91 diagram
step step sheet
number number Description Comment number
102 72 Close A13-K2 This step checks out PIA 10
relay. Read input lines U1-PB (4,7) on
Al1PIA the All card (sheet 10) for
Ul-PB (4, 7) logic "1"s. A logic "0" from
=1and U1-CA2 on the Al12 card
U1-PB (5, 6) (sheet 11) puts a logic "1"
=0. at U1-PB4. Closing relay
Al13-K2 (sheet 12) puts a
logic "I" at U1-PB7.
103 73 Close A10-K1 This step checks out PIA 10
and A10-K2 input line U1-PB5 on the All
relays. Read | card (sheet 10) for a logic
All PIA "1". This set-up assumes a
U1l-PB5 = 1. multiple relay failure will
not occur on the same card.
Providing two parallel paths
through A10-K1 and A10-K2
eliminates the A10 card
(sheet 10) as a cause of a
failure. A10-K2 puts a logic
"I" at U1l-PB5.
104 74 Close A10-K3 This step checks out PIA 10
and A10-K4 input line U1-PB6 on the All
relays. Read | card (sheet 10) for a logic
A1l PIA "I". This set-up assumes a
U1l-PB6 = 1. multiple relay failure will
not occur on the same card.
Providing two parallel paths
through relays A10-K3 and
A10-K4 eliminates the AIO
card (sheet 10) as a cause
of a failure. Closing
A10-K1 and A10-K2 puts a
logic "1" at U1-PBS6.
105 75 Close A10-K3 This step uses a path, 10
relay. Read checked out in step 104
All PIA (sheet 10), to check out
U1l-PB6 = 1. relay A10-K3. Closing
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Table G-1. Test 90 and Test 91 Execution Procedure - Continued
Test Test Block
90 91 diagram
step step sheet
number number Description Comment number
106 76 Close A10-K2 This step uses a path, 10
relay. Read checked out in step 103
All PIA (sheet 10), to check out
U1l-PB5 =1. relay A10-K2. Closing
A10-K2 puts a logic "1" at
Ul-PBS5.
107 77 Close A10-K1 This step uses a path, 10
relay. Read checked out in step 103
Al1PIA (sheet 10), to check out
Ul-PB5=1. relay A10-K1. Closing
A10-K1 puts a logic "I"
at Ul-PB5.
108 78 Close A10-K2 This step uses a path, 10
and A1-K8 checked out in step 106
relays. Read | (sheet 10), to check out
All PIA relay A1-K8. Closing A1-K8
Ul-PB5 = 0. puts.a logic "0" at
U1-PB5.
109 79 Clear A12 This step checks out PIA 11
PIA U6-PB output lines U6-PB (0 thru
(O thru 7). 3) and input lines U6-PA
Read U6-PA 1 thru 5) on the A12 card
(1 thru 5) = 2sheet 11). Clearing U6 puts
0. logic "0"s on UG-PB (0 thru
3) which are read in as logic
"0"s at U6-PA (1 thru 5).
110 80 Set A12 This step uses the same path 1
PIA U6-PB checked out in step 109
(0 thru 3) = (sheet 11). Setting U6-PB
1. Read (O thru 3) to logic “1”s puts

U6-PA (1 thru

5) = 1.

logic "1"s at U6-PA (1 thru
5).
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Table G-1. Test 90 and Test 91 Execution Procedure - Continued
Test Test Block
90 91 diagram
step step sheet
number number Description Comment number
111 81 Reset-Enable This step checks out PIA 1
Al2 FIF. output lines U1-PB (4 thru
Clear PIA 7) and input lines U6-PB
U1-PB (0 thru | (4 thru 7) on the Al12 card
7). Read sheet 11). Performing Reset-
PIA U6-PB Enable on the A12 F/F sets up
84 thru 7) = the initial conditions.
. Clearing Ul puts logic "0"s
on U1-PB (4 thru 7) which are
read in as logic "0"s at
U6-PB (4 thru 7).
112 82 Reset-Enable This step uses the same path 1
Al12 F/F. Set checked out in step 111
U1l-PB (4 thru | (sheet 11). Setting U1-PB
B = 1. Read | (4 thru 7) to logic "1"s
6-PB (4 thru | puts logic "1"s at U6-PB
7) = 1. (4 thru 7).
113 83 Clear A12 PIA | This step checks out PIA 11
U1-PB (0 thru | output lines U1-PB (0 thru
U. Read 3) and input lines Ul-PA
1-PA (0 thru %O thru 3) on the A12 card
3) = 0. sheet 11). Clearing Ul
puts logic "0"s on U1-PB
(O thru-3) which are read
in as logic "0"s at Ul-PA
(o thru 3).
114 84 Set A12 PIA This step uses the same path 1
U1-PB (0 thru | checked out in step 113
E? = 1. Read | (sheet 11). Setting U1-PB
-PA (0 thru (0 thru 3) to logic "1"s
3) = 1. put logic "1"s at U1-PA
(0 thru 3).
115 85 Set A12 PIA This step uses a path, 10
Ul-CA2 =1. checked out in step 101
Read A1l PIA (sheet 10), to check out
Ul-PB4 = 0. PIA input line U1-PB4 on
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Table G-1. Test 90 and Test 91 Execution Procedure - Continued
Test Test Block
90 91 diagram
step step sheet
number number Description Comment number
116 86 Close Al11-K1 This step uses input line 10
relay. Read U1l-PB4, checked out in step
PIA U1l-PB4 = 101 (sheet 10), to check out
1. relay Al11l-K1 (sheet 10).
Closing Al11-K1 brings in +15
VDC from Ab5-52 (sheet 8) and
puts a logic “1” at U1l-PBA4.
117 87 Close Al13-K2 The A13-K2 relay path to 15
relay. Test J3-15 was checked out in
A3-K9 relay. step 97 (sheet 12). This
step checks out a relay on
the A3 card. The DVM
reading should be +14.0
+1.5 VDC.
118 88 Close Al13-K2 The A13-K2 relay path to 15
relay. Test J3-15 was checked out in
A3-K10 relay. | step 97 (sheet 12) . This
step checks out a relay on
the A3 card. The DVM
reading should be +14.0
+1.5 VDC.
119 89 Close Al13-K2 The A13-K2 relay path to 15
relay. Test J3-15 was checked out in
A3-K11 relay. | step 97 (sheet 12). This
step checks out a relay on
the A3 card. The DVM
reading should be +14.0
+1.5 VDC.
120 90 Close A13-K2 The A13-K2 relay path to 15
relay. Test J3-15 was checked out in
A3-K12 relay. | step 97 (sheet 12). This
step checks out a relay on
the A3 card. The DVM
reading should be +14.0
+1.5 VDC.
Change 8 G-21
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Table G-1. Test 90 and Test 91 Execution Procedure - Continued
Test Test Block
90 91 diagram
step step sheet
number number Description Comment number
121 91 Close Al13-K2 The A13-K2 relay path to 15
relay. Test J3-15 was checked out in
A3-K13 relay.| step 97 (sheet 12). This
step checks out a relay on
the A3 card. The DVM
reading should be +14.0
+1.5 VDC.
122 92 Close Al13-K2 The A13-K2 relay path to 15
relay. Test J3-15 was checked out in
A3-K14 relay.| step 97 (sheet 12). This
step checks out a relay on
the A3 card. The DVM
reading should be +14.0
+1.5 VDC.
123 93 Close Al13-K2 The A13-K2 relay path to 15
relay. Test J3-15 was checked out in
A3-K15 relay.| step 97 (sheet 12). This
step checks out a relay on
the A3 card. The DVM
reading should be +14.0
+1.5 VDC.
124 94 Close A2-K11 This set-up assumes a 16
and A2-K12 multiple relay failure will
relays. Test not occur on the same card.
Al-K1, A1-K9,| Providing two parallel
and A1-K10 paths through A2-K11 and
relays for A2-K12 eliminates the A2
short to card as a cause of a
ground. failure. The DVM normally
measures 5.0 0.5 VRMS (at
400 Hz) but if any of the
shorting relays (A1-K1, K9,
or K10) is permanently
shorted to ground, the DVM
will measure 0 V «us
indicating the A1l card is
faulty.
125 95 Close A2-K11 This step checks out a relay 16
relay. on the A2 card. The DVM
reading should be 5.0 +0.5
Vs (at 400 Hz) .
G-22 Change 8
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Table G-1. Test 90 and Test 91 Execution Procedure - Continued
Test Test Block
90 91 diagram
step step sheet
number number Description Comment number
126 96 Close A2-K12 This step checks out a relay 16
relay. on the A2 card. The DVM
reading should be 5.0 0.5
127 97 Close A6-K8, This step uses a path (A11-7 16
A4-K13, and & 6, A6-K8) checked out in
A4-K14 relay step 19 (sheet 3). This set-
Test A1-K1, up assumes a multiple relay
Al1-K9, and failure will not occur on
Al1-K10, for the same card. Providing two
short to parallel paths through A4-K13
ground. and A4-K14 eliminates the A4
card as a cause of a failure.
A10-1 puts out a 1.77 +0.09
VRruvs 400 Hz signal. The DVM
normally measures +5.0 +0.5
VDC out-of the peak to peak
detector on All card. If any
of the shorting relays
(Al-K1, K9, or K10) is
permanently shorted to ground,
the DVM will measure O VDC
indicating Al card is
faulty.
128 98 Close A6-K8 This step uses a path, 16
relay. Test checked out in step 127
A4-K13 (sheet 16), to check out
relay. relay A4-K13. The DVM
reading should be +5.0
+0.5 VDC.
129 99 Close A6-K8 This step uses a path, 16
relay. Test checked out in step 127
A4-K14 (sheet 16), to check out
relay. relay A4-K13. The DVM
reading should be +5.0
+0.5 VDC.
130 100 Close A6-K8 This step uses a path, 16
relay. Test checked out in step 127
A2-K1 (sheet 16), to check out
relay. relay A2-K1. The DVM

reading should be +5.0

+0.5 VDC.
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Table G-1. Test 90 and Test 91 Execution Procedure - Continued
Test Test Block
90 91 diagram
step step sheet
number number Description Comment number
131 101 Close A2-K3, This set-up assmes a 16
A2-K4, multiple relay failure will
A3-K3, and not occur on the same card.
A3-K4 Providing parallel paths
relays. Test | through A2-K3 & K4 and
Al-K3 and A3-K3 & K4 eliminates the
Al-K4 A2 and A3 cards as causes
relays for of a failure. The DVM
short to normally measures 5.00
ground. +0.25 VRMS (at 400 Hz) but
if either the A1-K3 or K4
shorting relay is permanently
shorted to ground, the DVM
will measure 0 VRMS
indicating the Al card is
faulty.
132 102 Close A3-K3 This step uses a path, 16
and A3-K4 checked out in step 131
relays. Test (sheet 16), to check out
A2-K3 relay. relay A2-K3. The DVM
reading should be 5.0
+0.5 VRMS (at 400 Hz).
133 103 Close A3-K3 This step uses a path, 16
and A3-K4 checked out in step 131
relays. Test (sheet 16), to check out
A2-K4 relay. relay A2-K3. The DVM
reading should be 5.0
+0.5 VRMS (at 400 Hz).
134 104 Close A2-K3 This step uses a path, 16
and A2-K4 checked out in step 131
relays. Test | (sheet 16), to check out
A3-K3 relay. relay A3-K3. The DVM
reading should be 5.0
+0.5 VRMS (at 400 Hz).
135 105 Close A2-K3 This step uses a path, 16
and A2-K4 checked out in step 131
relays. Test (sheet 16), to check out
A3-K4 relay. relay A3-K4. The DVM
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Table G-1. Test 90 and Test 91 Execution Procedure - Continued
Test Test Block
90 91 diagram
step step sheet
number number Description Comment number
136 106 Close A2-K11 This step uses a path, 16
and A2-K12 checked out in step 124
relays. Test | (sheet 16), to check out
Al-K1 relay. relay A1-K1. The DVM
reading should be 0.00
+0.15 VRMS.
137 107 Close A2-K11 This step uses a path, 16
and A2-K12 checked out in step 124
relays. Test (sheet 16), to check out
Al-K9 relay. relay A1-K9. The DVM
reading should be 0.00
+0.15 VRMS.
138 108 Close A2-K11 This step uses a path, 16
and A2-K12 checked out in step 124
relays. Test | (sheet 16), to check out
Al1-K10 relay. | relay A1-K10. TheDVM
reading should be 0.00
+0.15 VRMS.
139 109 Close A2-K®9, This set-up assumes a 14
A2-K10, A3-K5,| multiple relay failure will
and A3-K6 not occur on the same card.
relays. Test | Providing two parallel
A1-K5 and paths through A3-K5 & K6
Al1-K6 relays and A2-K9 & K10 eliminates
for short to the A2 and A3 cards as
ground. causes of a failure. The
DVM normally measures +5.0
+0.5 VDC from the A10 card
but if either A1-K5 or K6
iIs permanently shorted to
ground, the DVM will
measure 0 VDC indicating
the Al card is faulty.
Note: A10 is current
limited.
140 110 Close A3-K5 This step uses a parallel 14
and A3-K6 path, checked out in step
relays. Test | 139 (sheet 14), to check
A2-K9 relay. out relay A2-K9. The DVM

reading should be +5.0
+0.5 VDC.
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Table G-1. Test 90 and Test 91 Execution Procedure - Continued
Test Test Block
90 91 diagram
step step sheet
number number Description Comment number
141 111 Close A3-K5 This step uses a parallel 14
and A3-K6 path, checked out in step
relays. Test | 139 (sheet 14), to check
A2-K10 relay. out relay A2-K9. The DVM
reading should be +5.0
+0.5 VDC.
142 112 Close A2-K9 This step uses a parallel 14
and A2-K10 path, checked out in step
relays. Test | 139 (sheet 14), to check
A3-K6 relay. out relay A2-K9. The DVM
reading should be +5.0
+0.5 VDC.
143 113 Close A2-K13 This step uses a parallel 14
through A2-K16 | path, checked out in step
relay. Test 70 (sheet 14), to check
Al1-K7 relay. out relay A1-K7. The DVM
reading should be 0.00
+0.15 VDC.
144 114 Close A2-K13 This step uses a parallel 14
through A2-K16 | path, checked out in step
relays. Test | 70 (sheet 14), to check
Al-K11 relay. out relay A1-K11. The DVM
reading should be 0.00
+0.15 VDC.
145 115 Close A2-K13 This step uses a parallel 14
through A2-K16 | path, checked out in step
relays. Test | 70 (sheet 14), to check
Al1-K12 relay. out relay A1-K12. The DVM
reading should be 0.00
+0.15 VDC.
146 116 Close A2-K13 This step uses a parallel 14
through path, checked out in step
A2-K16 70 (sheet 14), to check
relays. Test | outrelay A1-K13. The DVM
Al1-K13 relay. reading should be 0.00
+0.15 VDC.
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Table G-1. Test 90 and Test 91 Execution Procedure - Continued
Test | Test Block
90 91 diagram
step step sheet
number number Description Comment number
147 117 Close A2-K13 This step uses a parallel 14
through path, checked out in step
A2-K16 70 (sheet 14), to check
relays. Test | out relay A1-K14. The DVM
Al-K14 relay. | reading should be 0.00
+0.15 VDC.
148 118 Close A4-K1 This step uses a path, 13
relay. Test checked out in step 88
Al-K2 relay. (sheet 13), to check out
relay A1-K2. The DVM
reading should be 0.00
+0.15 VDC.
149 119 Close A10-K4 This step uses a path, 10
relay. Read checked out in step 104
All1PIA (sheet 10), to check out
U1l-PB6 = 1. relay A10-K4. Closing
A10-K4 puts a logic "1"
at U1-PBS6.
150 120 Close A2-K9, Relay A3-K5 was checked out 14
A2-K10, and in step 21 (sheet 4) and
A3-K5 relays. | relays A2-K9 & K10 were
Test A1-K6 checked out in steps 140 &
relay. 141 (sheet 14) respectively.
This step checks out relay
Al1-K6. Closing Al1-K6, the
DVM reading should be 0.00
+0.15 VDC.
151 121 Close A3-K5 Relay A3-K5 was checked out 14
and A7-K8 in step 21 (sheet 4). Relays
relays. Test | A7-K8 and A11-9 & 10 were
A2-K5 relay. checked out in step 22

(sheet 4). This step checks
out relay A2-K5. Closing
A2-K5, the DVM reading
should be +5.0 +£0.5 VDC.
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Table G-1. Test 90 and Test 91 Execution Procedure - Continued
Test Test Block
90 91 diagram
step step sheet
number number Description Comment number
152 122 Close A3-K5 Relay A3-K5 was checked out 14
and A7-K8 in step 21 (sheet 4). Relays
relays. Test | A7-K8 and A11-9 & 10 were
A2-K6 relay. checked out in step 22
(sheet 4). This step checks
out relay A2-K6. Closing
A2-K6, the DVM reading
should be +5.0 £0.5 VDC.
153 123 Close A2-K3, This step uses a path, 16
A2-K4, and checked out in step 134
A3-K3 relays. | (sheet 16), to check out
Test A1-K3 relay A1-K3. The DVM
relay. reading should be 0.00
+0.15 VDC.
154 124 Close A2-K3, This step uses a path, 16
A2-K4, and checked out in step 134
A3-K3 relays. (sheet 16), to check out
Test A1-K4 relay A1-K4. The DVM
relay. reading should be 0.00
+0.15 VRMS.
155 125 Close A8-K1 This step checks out a 17
and A8-K2 relay on the A8 card.
relays. Test | The DVM reading should
A8-K2 relay. be +5.0 £0.5 VDC.
156 126 Close A6-K9 Relay A6-K9 is checked 17
relay. Test out. The DVM reading
A6-K9 relay. should be +2.5 +0.25 VDC.
157 127 Close A6-K10 Relay A6-K10 Is checked 17
relay. Test out. The DVM reading
A6-K10 relay. | should be -2.5 +.25 VDC.
158 128 Close A4-K15, This step checks out a 18
A6-K9, and path on the A4 card.
A8-K1 relays. | The DVM reading should
Test A4-K15 be +5.0 £0.5 VDC.
relay.
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Table G-1. Test 90 and Test 91 Execution Procedure - Continued
Test I Test Block
90 91 diagram
step step sheet
number number Description Comment number
159 129 Close A4-K16, | This step checks out a 18
A6-K9, and path on the A4 card.
A8-K1 relays. | The DVM reading should
Test A4-K16 be +5.0 £0.5 VDC.
relay.
160 130 Close A2-K11, | This step checks out a 18
A2-K12, and path on the A8 card by
A8-K3 relays. | applying 5 VDC. The
Test A8-K3 DVM reading should be
relay. 0.00 +£0.15 VDC.
161 131 Close A2-K11, | This step checks out a 18
A2-K12, and path on the A8 card by
A8-K3 relays. | applying 5 VP-P. The
Test A8-K3 DVM reading should be
relay. 1.77 +0.177 VRMS.
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NOTES: (1) STEPS 1 THRU 4 CANNOT BE MEASURED MANUALLY.
(2) STEP 101S CALCULATED FROM THE MEASUREMENTS IN STEPS

{3) STEP 11 1S CALCULATED FROM THE MEASUREMENTS IN STEPS

(4) TEST 90 CONSISTS OF STEP NUMBERS 1 THRU 164,

1 (Lo}

(5) TO FIND THE CORRESPONDING STEP NUMBER FOR TEST 91 SUBTRACT 30 FROM THE
STEP NUMBER SHOWN IN THE BLOCK DIAGRAM.

Figure G-1. Test 90 and Test 91 Logic Diagram (Sheet 1 of 18)
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Figure G-1. Test 90 and Test 91 Logic Diagram (Sheet 2 of 18)
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Figure G-1. Test 90 and Test 91 Logic Diagram (Sheet 3 of 18)
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Figure G-1.

Test 90 and Test 91 Logic Diagram (Sheet 5 of 18)
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Figure H-1, Test Controller Assembly Schematic Diagram
(Sheet 3 of 5)

Change 4 H-9/(H-10 blank)
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Figure H-1. Test Controller Assembly Schematic Diagram
(Sheet 4 of 5)

Change 3 H-11/(H-12 blank)
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Figure H-1. Test Controller Assembly Schematic Diagram (Sheet 5 of 5)

H-13/(H-14 blank)
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Change 4 H-15/(H-16 blank)
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Change 3 H-17/(H-18 blank)
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Change 3 H-19/(H-20 blank)
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Change 4

H-25/(H-26 blank)
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Figure H-19. Program Memory 2 Card Al7 Schematic Diagram

Change 4 H-57/(H-58 blank)
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Figure H-20. Power Cable W1 Schematic Diagram
(Sheet 1 of 2)

Change 10
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H-59/(H-60 blank)
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Figure H-20. Power Cable W1 Schematic Diagram
(Sheet 2 of 2)

Change 10 H-60.1/(H-60.2 blank)
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Figure H-21. Turret Cable W2 Schematic Diagram
(Sheet 1 of 2)

Change 10 H-61/(H-62 blank)
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UNDERLINING INDICATES LOWER CASE LETTERS

NOTES: UNLESS OTHERWISE SPECIFIED
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CGE/ISU Cable W3 Schematic Diagram

Change 10

H-63/ (H-64 blank)
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Figure H-22.1. Special Purpose Cable W1l Schematic Diagram

Change 4 H-64.1/(H-64.2 blank)
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Change 9 H-64.3/(H-64.4 blank)
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Change 10

H-65/(H-66 blank)
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Change 10
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H-75/(H-76 blank)
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Principles of Operation [1-10a
Protective Caps J2, J3, J4, J5, TEST Repair [3-39]
Speci al Purpose Cable WI Repair [3-26. 1
Top Plate Assenbly Repair [3-437
Test Logic Diagrans [ADDENC €
Test 90 Operation 3=7b
Test 90 TC Fault Isolation Mol 3-2][Fig 3-9
Test 91 Cable Fault Isolation MbI3-3] [Firg 3-10
Test 91 Operation [3-7C
Test 97 DINSC Fault Isolation %%
Test 97 Operation 3=
Test 97 Step Description [Thl_3-4]
Test 98 M5 Fault Isolation [Mbl_3-5] [Fig 3-13
Test 98 QOperation [3-7p
Tilt Stage Assenbly, D/ NSC [I-10¢ (1)
Tim ng and Denodul ator Card A, M [IT-10b (2)
Tool and Test Equi prent Requirenents [Append C
TOW Subsyst em Support Equi prent
Equi pment Characteristics, Capabilities, and Features -5
[l lustration [Fig 1-7
TOW Subsyst em Test Set
Al'i gnnent [3-146|
Bl ock Di agram [Fig 1-9
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Par agr aph,
Subj ect Figure, Table
Nunber
T - Cont
Cabl e Connections For Normal Operation [Fig 2-6 ]
Controls and Indicators [2-2]
Descri ption [I- 6k
Initial Adjustnents [2-8h
Operating Procedures [Z-Fh
Qperation In Cold dinates [Z-TIh
Qperation In Desert Conditions [Z-TIC
Qperation In Tropical dimtes [Z-TIp
Operation Under Unusual Conditions [2-17]
Physi cal Data [1-8h
Prelimnary Set-up Procedures [Z-T6]
Preparation for Myvenent [3-154]
Principles of Operation [1-10]
Sel f Test Flow Chart [Fig Z-10
Typi cal Operation Flow Chart [Fig 2-17] I
Troubl eshooti ng Procedures
| nt roducti on [3-1
Test 90 Qperation B-7b
Test 91 Operation [B-7¢
Test 97 Operation [3-7d
Test 98 Qperation 3-7e
Troubl eshooting Tests for BSASE 3-8
Troubl eshooting Tests for TSSTS B=—7] [Ibl3-T]
TSSTS Functional Test Procedure [3-7a, [Fig 3-1 I
TSSTS 180 Day Test [3-157]
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By Order of the Secretary of the Arny:

JOHN A. WICKHAM, JR.
General, United States Army

Chief of Staff
Official:
ROBERT M. JOYCE
Major General, United States Army
The Adjutant General
Di stribution:
To be distributed in accordance with DA Form 12-32, Section Il, Direct and General

Support Mai ntenance requirenents for TOW 2 Weapon System

¢U,.8. GOVERMMENT PRINTING OFFICE:1994-533-225/80202



RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

SOMETHING WEONE wrr s pusLicaTion:

FROM  (PRINT YOUR UNIT'S COMPLETE ADDRESS)

ggﬁ?A.JOT[XNVN THE CDR, lst Bn, 65th ADA
ABOUT IT ON THIS ATTN: SP4 John Doe
FORM, CAREFULLY TEAR IT

IN THE MAIL: DATE SENT
14 January 1979

PUBLICATION NUMBER PUBLICATIONDATE | PUBLICAIIONTITLE |y 54 (£ Radap Set
TM 9-1430-550-34-1 7 Sep 72 AN/MPQ-50 Tested at the HFC

BE EXACT  PIN-POINT WHERE IT IS ¥ |\ ThHiS SPACE TELL WHAT IS WRONG
PAGE PARA- FIGURE TABLE AND WHAT SHOULD BE DONE ABOUT IT:

NO GRAPH NO NC
9-19 9-5 "B" Ready Relay K11 is shown with two #9 contacts.
That contact which is wired to pin 8 of relay K16
should be changed to contact #10.
21-2 |step 21-2 | Reads: Multimeter B indicates 600 K ohms to 9000
1C K ohms.

Change to read: Multimeter B indicates 600 K ohms
minimum.

Reason: Circuit being checked could measure infinity.
Multimeter can read above 9000 K ohms and still be

correct.

NOTE TO THE READER:

Your comments will go directly to the .»lter
responsible for this manual, and he wiill prepare

the reply that is returned to you. To help him in

his evaluation of your recommendations, please explain
the reason for each of your recommendations, unless
the reason is obvious.

A1l comments will be appreciated, and will be given
immediate attention. Handwritten comments are
acceptable.

For your convenience, blank 'tear out' forms,
preprinted, addressed, and ready to mail, are ineluded
in this manual.

PRINTED NAME. GRADE OR TITLE AND TELEPHONE NUMBER SIGN HERE

SP4 John Doe, Autovon 222-222

DA FORM_IQ 2028-2 PREVIOUS EDITIONS P S --IF YOUR QUTFIT WANTS TO KNOW ABOUT YOUR
1JUL ARE OBSOLETE. RECOMMENDATION MAKE A CARBON COPY OF THIS
AND GIVE IT TO YOUR HEADOQUARTERS



CUT ALONG THIS LINE .

RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS

SOMETHING WRONG  WITH THIS PUBLICATION?

FROM: (PRINT YOUR UNT'S COMPLETE ADORESS)

THEN. . JOT DOWN THE
DOPE ABOUT IT ON THIS
FORM, CAREFULLY CUT IT

OUT, FOLD IT AND DROP IT DATE SENT
N THE MAIL!
PUBLICATION NUMBER PUBLICATION DATE PUBLICATION TITLE
|
BE EXACT .. PIN-POINT WHERE (T IS N THES SPACE TELL WHAT IS WRONG
PAGE PARA- FIGURE TABLE | AND WHAT SHOULD BE DONE ABOUT (T:
PRINTED NAME. GRADE OR TITLE. AND TELEPHONE NUMBER SIGN HERE
PREVIOUS EDITIONS PS - - IF YOUR OUTFIT WANTS TO KNOW ABOUT YOUR
DA ; 'TJ?JE’;Q 2028-2 ARE OBSOLETE. RECOMMENDATION MAKE A CARBON COPY OF THIS

AND GIVE IT TO YOUR HEADQUARTERS



REVERSE OF DA FORM 2028-2

FILL IN YOUR

UNITS ADDRESS

FOLD BACK

DEPARTMENT OF THE ARMY

Commander

U.S. Army Missile Command

ATTN: AMSMI-MMC-LS-LP

Redstone Arsenal, AL 35898-5238

INIT SIHL 9NOTY 1ND



THE METRIC SYSTEM AND EQUIVALENTS

"NEAR MEASURE
. Centimeter = 10 Millimeters = 0.01 Meters = 0.3937 Inches

1 Meter = 100 Centimeters = 1000 Millimeters = 39.37 Inches

1 Kilometer = 1000 Meters = 0.621 Miles

VEIGHTS
Gram = 0.001 Kilograms = 1000 Milligrams = 0.035 Ounces

~— 1 Kilogram = 1000 Grams = 2.2 lb.

1 Metric Ton = 1000 Kilograms = 1 Megagram = 1.1 Short
Tons

LIQUID MEASURE

1 Miililiter = 0.001 Liters = 0.0338 Fluid Ounces

1 Liter = 1000 Milliliters = 33.82 Fluid Ounces

SQUARE MEASURE

1 Sq. Centimeter = 100 Sq. Millimeters = 0.155 Sq. Inches
1 Sq. Meter = 10,000 Sq. Centimeters = 10.76 Sq. Feet
1 Sq. Kilometer = 1,000,000 Sq. Meters = 0.386 Sq. Miles

CUBIC MEASURE

1 Cu. Centimeter = 1000 Cu. Millimeters = 0.06 Cu. Inches
1 Cu. Meter = 1,000,000 Cu. Centimeters = 35.31 Cu. Feet

TEMPERATURE
5/9(°F - 32) = °C
212° Fahrenheit is evuivalent to 100° Celsius
90° Fahrenheit is equivalent to 32.2° Celsius
32° Fahrenheit is equivalent to 0° Celsius
9/5C° + 32 =°F

APPROXIMATE CONVERSION FACTORS - ©
TO CHANGE TO MULTIPLY BY - _1:_
Inches........................... Centimeters ................... 2.540
Feet ...l Meters.............oooiiilll. 0.305 <
Yards........oooviiiiiiniinnn, Meters......................... 0914 ~=
Miles.........oooiiiiiiiiial., Kilometers..................... 1.609
Square Inches ................... Square Centimeters............ 6.451 . i
SquareFeet ..................... SguareMeters................. 0093 - @
Square Yards.................... Square Meters................. 0.836
Square Miles .................... Square Kilometers............. 2.590 ~
Acres........... ... ..l Square Hectometers ........... 0.405 -
CubicFeet....................... Cubic Meters .................. 0.028
CubicYards ..................... Cubic Meters .................. 0.765 -
FluidOQunces .................... Milliliters...................... 29.573 -
MS o Liters.............ooociiaa.. 0.473
arts. ...l Liters........cocooviiinna.... 0.946 o -
—-allons...........oll Liters.......cooooiiiiiiinaan.. 3.785 -
Ounces ...........coevviniin.... Grams................oaoLL, 28.349
Pounds......................... Kilograms ..................... 0.454 o
SNOTt IONS........iiien ... MetricTons.................... 0.907
Pound-Feet...................... Newton-Meters ................ 1.356
Pounds per Square Inch ......... Kilopascals .................... 6.895 ©
Miles per Gallon................. Kilometers per Liter ........... 0.425 -
MilesperHour .................. Kilometers per Hour........... 1.609 i
~
TO CHANGE 70 MULTIPLY BY
Centimeters..................... Inches ......................... 0.394
Meters............cooiiiii.. Y 3.280 © j’
Meters..............ooiiii Ll Yards .......coooiviiiiiiian..., 1.094 -
Kilometers ...................... Miles ..ol 0.621 _i
Square Centimeters ............. Square Inches ................. 0.155 " ~
Square Meters................... Square Feet.................... 10.764 i
Square Meters................... Square Yards .................. 1.196
Square Kilometers............... Square Miles................... 0.386 -
Square Hectometers............. ACTES ..ot 2.471
CubicMeters.................... CubicFeet..................... 35.315
CubicMeters.................... Cubic Yards.................... 1.308 P
Milliliters ....................... FluidOunces .................. 0.034
Liters...............ooiiiilllL, Pints........................... 2.113 -
P17 - Quarts............ooeiill, 1.057 “w N —
B £ T Gallons ........................ 0.264 ]
B 11T Ounces ..........covivvnnnn.. 0.035 v %
LOETAMS - .ooevvnennnanene.. Pounds oo.iiiiiiiiiniinn... 2.205 s __= z
~Metric TonS. ......ooeenennnnnn Short Tons..................... 1.102 E } z
Newton-Meters.................. Pounds-Feet................... 0.738 v}
Kilopascals...................... Pounds per Square Inch ....... 0.145 Vo B _
“ometers per Liter............. Mxles per Gallon ............... 2.354
»meters per Hour............. Milesper Hour................. 0.621



PIN: 053985-011
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