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Adequate ventiiation shouid be provided whiie using
TRICHLOROTRIFLUOROETHANE. Proionged breathing of
vapor should be avoided. The solvent shouid not be used
near heat or open flame; the products of decomposition are
toxic and Irritating. Since TRICHLOROTRIFLUOROETHANE
dissolves natural oils, prolonged contact with skin should
be avoided. When necessary, use gloves which the soivent
cannot penetrate. If the solvent is taken internaily, consult
a physician immediately.
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[E] safety Steps to Follow
if Someone is the Victim

of Eiectricai Shock

EJ Do not try to pull or grab the individual
p4 If possible, turn OFF the electrical power

d If you cannot tumn off the electrical power,
pull, push, or lift the person to safety using
a wooden pole or a rope or some other
insulating material
Send for help as soon as possible

4

[} After the injured person is free of contact
with the source of electrical shock, move
the person a short distance away and im-
mediately start artificial resuscitation
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STATIC ELECTRICITY

Get To Know It — because when it gets on semiconductor devices it'll
ZAP’em for sure. It can certainly DEGRADE and even DESTROY your
Printed Circuit Boards (PCBs). A discharge as low as 100 to 200 Volts will
zap a PCB, and it can bulid up to a level of 39,000 Volts. It's created by the
contact and separation of materials. It can be generated by work surfaces,
floors, chairs, clothing, paper, work order holders, packaging material and
personnel. Your body can carry a charge up to 4,000 Volts and you'll
never even know it. Here’'s what you can generate when you're:

e Walking on a carpet - 12,000 to 39,000 VOLTS

e Walking across a floor - 4,000 to 13,000 VOLTS
® Working at a bench - 500 to 3,000 VOLTS

See Why You Must Protect Us!!

Remember - people, plastics, styrofoam, dust, lint, all

carry iarge charges of static electricity and must not be
allowed to touch sensitive semiconductor devices. The ‘
static charge can even reach us through test points. To
protect us from getting zapped, proper grounding and
handling is required. Follow these instructions and more

of us will be availabie to keep your equipment in service.

1. STORE and TRANSPORT PCBs in conductive materiais - not plastic
“snow” or plastic trays.

2. Do not wear CLOTHING material which can store static electricity, i.e.
nylon.

3. GROUND yourself, using a WRISTSTRAP as shown beiow, when
unpacking, handling and replacing PCBs or removing equipment cover.

290K (MINIMUNM) CURRENT LIMITING

veLcRo sano RESISTON .
S noox.ur 10
EOUIPMENT GROUND

4. If a GROUNDED BENCH AREA is not available always place PCBs on an
antistatic surface mat. The known good PCBs must be removed from the
protective packing and immediately installed or placed on the antistatic
surface mat. The replaced PCBs must aiso be placed on the antistatic
surface mat or immediately placed in protective packaging.
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INTERMEDIATE DIRECT
SUPPORT PRESERVATION

, DDON'T LET ME BE EXPOSED —touch me up. Weather, moisture, fungus and corrosion will hurt my
exposed metal or damaged coat. CLEAN ME, SCRAPE ME AND SAND MY BARE METAL. Prime
me and then finish me with a nice coat. My coat must be at least 0.8 mils thick, so touch me twice i

~ necessary The materials you need to improve my looks and performance are listed in this publication.

;  Don't worry about perfect matches. | may have oxidized here and there.

Tes

Finish Me With
A Nice Coat

| IPLEASE—Don’t Cover My Nameplates, Decals, Labels
| or other Markings.

™ IF YOU EXPOSE ME —to salt spray or drop me in salt water, pull my pluckable insides and wash me
with fresh warm water. Be gentle with my insides, pressure tickles if under 40 psi but hurts me if higher.
Dry me with gentle air pressure or in a ventilated oven at 135°F or less. Then spray me with water
displacing compound, let me sit for 20 minutes and dry me again. Tag me and send me to your nearest
specialized repair activity or LBAD, Lexington, KY for more cleaning and testing.

-
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HOW TO USE THIS MANUAL

This manual is broken down into CHAPTERS, SECTIONS,
PARAGRAPHS, and APPENDIXES. An INDEX, placed in the
back of the book, is provided to help you find specific tasks or
information.

Only main paragraph headings are numbered. Subparagraphs
are not numbered. An example is—

2-16. CLEANING

EXTERIOR SURFACE

Remove dust and loose dirt with a soft cloth.

CONNECTORS

Clean all CONNBCOrS. . .....ccoviiierieeeeeeeecnccacessnansnnnns

are given as special reminders for:

@ Doing your task property.

e Giving additional and special instructions.
@ Protecting your equipment.

® Protecting yourself.

To find SPECIFIC TASKS/INFORMATION, look in the INDEX.
Tasks and information are listed alphabetically and refer you to
the page number within the book.

Alway read through a complete procedure/task before you
actually perform the procedure/task.
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REPORTING ERRORS AND RECO"“ENDING IUPROVE”ENTS

You can help lmprovo thls manuol. lf yon ﬁnd tny mlmku, or If
you know of a way to improve the procedures, piease let us know.

Mall your letter, DA Form 2028 (Recommended Changes to
Publications and Blank Forms) or DA Form 2028-2, located ln the
back of this manual, direct to Commander, USArmy :
Communications Security Logistics Activity, ATTN: SEI.CL-NIIP-TP
Fort Huachuca, Arizona 85613-7090. A reply will be fumlshod toyou.
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CHAPTER 1
INTRODUCTION

SECTIONiI GENERAL INFORMATION

1-1  SCOPE

TYPE OF MANUAL

This manual is for use by Intermediate Direct Support and
Specialized Repair Activity maintenance personnel maintaining
the Vinson Interconnecting Box Test Set for the J-3513A or
J-3514A boxes and the related Vinson interconnecting cables.

MODEL NUMBER AND EQUIPMENT NAME

Vinson Interconnecting Box Test Set, AN/USM-481.

PURPOSE OF EQUIPMENT

The AN/USM-481 is a portable test set used for troubleshooting
Vinson interconnecting boxes J-3513A and J-3514A, and the
Vinson interconnecting cables.
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ASSOCIATED TECHNICAL MANUALS

Other technical manuals for this test set include
T™M 11-5810-345-12 and TM 11-5810-345-24P.

-
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VINSON INTERCONNECTING BOXES
J-3513A AND J-3514A (BOTTOM VIEW)

1-2. EQUIPMENT PUBLICATIONS

References. Appendix A contains references to other
publications that should be kept readily available to COMSEC
equipment maintenance personnel.

1-3. MAINTENANCE FORMS, RECORDS, AND REPORTS

Department of the Army forms and procedures used for
equipment maintenance will be those prescribed by DA
Pamphlet 738-750, The Maintenance Management Update.
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MAINTENANCE AND IMPROVEMENTS

The following forms will be used in accordance with DA PAM
738-750:

DA FORM 2404 for recording inspection results and periodic
maintenance services.

DA Form 2404

[ {1 INSPE MAI
For use of Wis torm. sse TM 20-780: the prepenem 1 the Otfice of the Deputy Chis? of Stet! fer Logistice
. . {8

APPLICASLE REFERENCE

[ ¥ WumetR lmun [T NUMSEn TM OATE
COLUMN a — Eater TM item number. COLUMN d — Show corrective action for deficiency or
COLUMN b — Enter the applicable condition status symbol. ""cob"'"'m._"‘_“w"“ .
COLUMN c — Eater defi aad sh action initial ia this qpluma. -

TUS SYMBOLS
n_indiestes s defisiency ia the oq! DIAGO! defect other
inoperable status. to ia-

~—indicates s

DA FORM 2407 for requesting maintenance support, recording
maintenance performed and reporting accomplishment of
modification work orders (MWOSs) on all Army equipment.

DA Form 2407

A »

MAINTENANCE REQUEST o e

For wem of Win farm, e T™ 35.750. e sropenent sgency s DCILOO.

[ TONTROL NUBER ] WORK ORDER NUMSER wesoc lona PO PO AUTHENTICATION
a

REQUIREMENT CONTROL SYNMBOL
CIOLD—1047(R1)

WORK ARQUEST o ORGANIZATION 5 LOCATION . UNIT IDENT CODE
MO
£2 mﬂ k vy L UNENO.  [8. wooRL . NATIONAL STOCK NUMSER
e
7. MAINTENANCE ACTIVITY @ LEVAL |6 UTILIZA- [ MCSA |« ERC b FACING 10 wOuUms |11 wWiLES 3 STARTS
TION COOE |iITEM TEM

[T FATCOAT BETHETED GURNG One - wan 7 or X) T8, FIRET INDICATION OF TROUBLE (Selest ome - wae ¥ o X)

Rttosindend
CIB_-—— Em'- CIIJ--— Cm'"w ' DH moudm
T3] manering 18] nermat 09 TIE] inspeesion C1it) omer | [I00R) moter CIR1] Low Pertormanse T Jowe -

g TS OR § N THE BASIS OF COMPLETE CHECKOUT AND DIAGNOSTIC PROCEDURE IN EQUIPMENT T (Do nel

prvarioe e e

e i
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REPORTING OF DISCREPANCIES ATrRI'BUTABI.E TO
-SHIPPERS. Use SF 364 as prescribed in AR 735-11-2 or
DA Pamphlet 700-3.

SF 364

REPORT OF DISCREPANCY (ROD) b ARATY

O sreenc [0 eacxacin
e r—————————————— — —
3. TO (Neme ond eddress. incinde ZIP Code) 4. FROM (Neme ond oddrems. inciude ZIP Code)

So. SHNSPERS NAME

78, SHIOPERS NUMBER (Purvhase 70. OFFICE ADMINISTERING CONTRACT
Order/Shipment. Contvact. stc.)

9. SHIPMENT . BILLING. AND RECEIPT DATA 10. DISCREPANCY DATA n

Ac?
NSN/PART NUMBER AND UNIT | QUANTITY | o anTiTY unT | TOTAL )
NOMENCLATURE OF | SHUPPED/ | qecervi smice | cost [coO€!| TIoW
s e tc) (a1
Ll

REPORTING DISCREPANCIES IN SHIPMENT. Refer to
AR 55-38 and use SF 361.

SF 361

1
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STANDARD FORM (SF) 368 for submitting equipment fauits in
design, operations and manutacture (category ||, quality
deficiency report (QDRY)); for submitting equipment improvement
recommendations (EIRs) and for reporting new equipment
received which is below standard quality workmanship.

SF 368

QUALITY DEFICIENCY REPORT
(Category I1)

SECT

s
Ta. From (Originating peint) + To (Screnning paint]

1. Typed Name, Duty Phone and Signeture 25, Typed Nems, Duty Phane end Signetue

3. Report Contrel Ne. Ia. 8?" Deficioncy [S. Notiomal Steck No, (NSN) 6, Nomenc lature
scovered

7. Menvlecturer/Mig, Code /Shipper 8. Mig, Part Ne. 9. Serial/Lot /Barch No. 10, Contract/PO/Dacument Neo.

11, tem 13. O

12. g.n /(; 9 Time ot Follue 14, Governmant Fumnished Material
ired.
Gl Clgiey, | SemeedOetonn N

o. Recoived ne pected
Type

1-4. ACCESS AND SECURITY REQUIREMENTS

The AN/USM-481 is an unclassified piece of test equipment and
should be treated as such. There are no special security
requirements needed for this equipment.
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1-5. DESTRUCTION OF ARMY MATERIAL TO PREVENT
ENEMY USE

Methods and Materiais.

The selection of adequate destruction materials to
be used in an emergency is the responsibility of the
commander, and should be based on a .
comprehensive evaluation of conditions. Incendiary
destroyers designed for destruction of the
AN/USM-481 are listed in SB 725-1300-1. The
following are approved and effective methods for
the emergency destruction of the AN/USM-481.

Incendiary Hand Greliade TH3, AN-M14 is
authorized for use outside the continental
United States.

' @ Incinerators may be used for destruction of
printed circuit boards. However, it may be
N necessary to break up the boards after they

have been removed from the incinerator.

@ Acetylene torches, sledge hammers, fire
axes, etc. Printed circuit boards may be
rendered unusable by hacking with an ax and
scattering the pieces.
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1-6. PREPARATION FOR STORAGE OR SHIPMENT

To store or ship the AN/USM-481, turn off all power to the test
set. Remove the lithium battery.

1-7. OFFICIAL NOMENCLATURE, NAMES
AND DESIGNATIONS

RS |
interconnecting AN/USM-481
). BoxTest Set - ,
O it i - L e - - Araeas attee ge Bla USRI 2X |
1-8. REPORTING EQUIPMENT IMPROVEMENT
RECOMMENDATIONS
if your AN/JUSM-481 needs improvement let us know. Send us ‘
an EIR. You, the user, are the only one who can tell us what

you don't llke about our equipment. Let us know why you don't
like the design or the performance. Put it on an SF-368 (Quality
Deficiency Report). Mail it to us at Commander, US Army
Communications Security Logistic Activity, ATTN: SELCL-NMP-
TP, Fort Huachuca, Arizona 85613-7090. We will send you a

reply.
QUALITY DEFICIENCY REPORT
(Category I1)
SECTION |
Ta. From (Origineting point) 2a. To (Screaning paint]
14, Typed Neme, Duty Phane and Signatwe 5. Typed Nems, Duty Phene end Signatwre
3. Repart Comtvel Ne. ]A. Bite Deficteney [5. Notienal Stesh No. (NSN) 6. Nomene leture
lscoversd
7. Menvlesturer/Mig. Code/Shippar 8. Mig. Part No. 9. Seriel/Lor/Bateh Ne. 10, Contrect /PO/Desvament No.
.
1. hem 12, Date Menvlectued/ 13, Oparating Time ot Follue TN 4. Government Furnished Material
e Bosmiend/, | Reveired/Ovarhavied \l“ (e
o In Stesk
15, Quantity
+ End ltam
ol
/o

1-8
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SECTION Il EQUIPMENT DESCRIPTION
AND DATA

1-9. EQUIPMENT CHARACTERISTICS, CAPABILITIES
AND FEATURES

This test set is a lightweight portable instrument that is fully
self-contained. It is used for troubleshooting; it checks for
continuity and for short circuits in connectors. It also checks the
wiring harness, printed circuit boards of the J-3513A and
J-3514A. It has the additional capability to check the Vinson
interface cables for continuity and short circuits by means of
adapter plugs on a cable test adapter. The test set has a
removable cable test adapter unit located in the cover. It can
be operated by using a lithium battery or the AC power supply,
which now comes with the test set.

1-9
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1-10. EQUIPMENT DATA

TEST SET

Height 6 in. (including lid)
Depth 145in.
Wwidth 18 in. (w/o handles)
Weight 26.5 Ibs. (w/battery
or Power Supply)
Power 12 and 24 Vdc
Output 12 Vdc and 18 Vdc
Voltages
Height 25in.
Depth 4.96 in.
Width 434 In.
Input 115/230 Vac
Voltage
Input 50-400 Hz
Frequency :
Output 480 ma (at 12 Vdc) --'5&:.:&3-’..
Current POSER SPPLY
Height 1.66in.
Depth 56.50 in. (max)
3.37 (min)
Width 13.00 in. (max)
4.00 in. (min)

26 various connectors to check 15 different cables.

1-10
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1-11. ANCILLARY EQUIPMENT

POWER SUPPLY

This unit is used to provide 12V and 24V power to the
AN/USM-481 IK Tester, and can be used as a replacement for
the battery when AC power is availabie.

\
|
| - - B TS U Sy,
]

Tho po\nr supply canbeoperated
on 115/230 Vac, 50 to 400 Hz,
however, the line cord supplied is
for the standard three prong
receptacles (two wire and
: ground). There is no
provisioning for 230 Vac, such as
. an adapter from the plug on the
- unlt to the receptacle.

P o e L L

' CABLE TEST ADAPTER

The cable test adapter must be used in conjunction with the IK
Tester and provides the means for rapidly testing the cable
assemblies associated with the Vinson IKs. This is
accomplished by attaching the “A” and “B” cables from the IK
Tester to the cable test adapter. The “A” and “B” cables are
wired into the IK Tester. The cable test adapter is connected
through J12 and J22 connectors on the cable test adapter. The
cable test adapter has the capabilities to test the following

cables:
CX-13061/U CS-13067/U CX-13073/U
CX-13082/U CX-13068/U CX-13074/U
CX-13083/V CX-13089/V CX-13075/U
CX-13084/U CX-13071/U CX-12991/U
CX-13065/U CX-13072/U CX-13100/U



1-12
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CHAPTER 2
INTERMEDIATE DIRECT SUPPORT MAINTENANCE

SECTION | REPAIR PARTS, SPECIAL TOOLS,
TMDE, AND SUPPORT EQUIPMENT

2-1 COMMON TOOLS AND EQUIPMENT

For authorized common toois and equipment refer to the
Maintenance Ailocation Chart in the Operator’s and Unit
Maintenance Manual, TM 11-5810-345-12.

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

For authorized special tools, TMDE, and support equipment
refer to the Repair Parts and Special Tools List,
T™M 11-5810-345-24P.

2-3. REPAIR PARTS

Repair parts are listed and illustrated in the Repair Parts and
Special Tools List, TM 11-5810-345-24P.

B e

SECTION I SERVICE UPON RECEIP‘I"

O S N S SRV RS 'S

GENERAL

When packaged for shipment, the AN/USM-481 Test Set is
packed in a cardboard carton. The AC power supply and the
cable test adapter are contained within the test set itself.

2-4. UNPACKING



TM 11-5810-345-34
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2" DO NOT thrust sharp in
m " ortools into the interior of the- 1
... i cardboardcarton. . -

REMOVING CONTENTS

® Open the cardboard carton and remove the contents.

® Save the carton, inner blocking and fillers for future
shipment or storage of the equipment.

INSPECTION

Check the equipment against the packing list to see if the
shipment is complete. Report any missing items on SF 361,
Transportation Discrepancy Report.

Inspect the equipment for any damage that might have
happened during shipment. Look for dents, cracks, broken or
loose parts, and chipped or scratched paint. Make sure connector
pins are straight. Check cables for cracks. If the equipment has
been damaged, report the damage on SF 364, Report of
Discrepancy.

2-5. INSTALLATION

Installation of the AN/USM-481 consists of inserting a lithium
battery or an AC power supply into the test set.

The battery/AC power supply compartment is located in the
left front corner of the test set with access from the top.
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| Ak TIN R CIISUALTTL NI IV S e AT TR NS ST 0 T I O e

® Lower battery or power supply into the compartment.

® Make sure battery/power supply connector and test set
connector are properly mated.

® Secure battery/power supply with the hinged metal
strap.

o Tighten captive knuried knob on threaded post.

o |f AC power supply is being used, insert three-prong
connector piug into power source.

E “The AC power supply is 5
Y ulocnbloforbothﬂs\lacmd
230 Vac. Make sure the voltago %
ks selector switch, located on the
. main body of the power lupply, 3
m;“ is set to the proper voitage (115
P - Vac or 230 Vac) before tumlna *l
~,”"f - on the power supply. An
g incorrect setting can damage tho ‘f
: power supply.

3 l
Y

s .

| S i bk Sida sl et

y Y
w'ﬂl: LREE

~
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'SWITCH IN v1 15V = SWITCH IN 23OV
POSITION POSITION

# r 4 pmont possible injury to personnel or equipment
¥ dagnagu DQ NOT heat, Incinerate, crush, puncture,
23 ;‘_diuumblo, orothcmho mutllatcthc battery. DO -

“’ mm.muwm DO NOT tramportm{
mmwuhmwﬁ'ﬂm“ any "

V2% becor undmuot; hear battery celis venting ;':‘_\':‘
: -"Mu!nc coum», ox smeit irritating sulphur dioxide -

......

2-6. GENERAL

To ensure that the test set is always ready for operation, it must
be inspected systematically so that defects may be discovered
and corrected before they result in serious damage or failure.

Defects discovered during operation of the unit will be noted
for future correction to be made as soon as operation has
ceased. Stop operation immediately if a deficiency is noted
during operation which would damage the equipment.

) (
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2-7. PMCS

See that the test set is complete as shown in the
packing list.

Check knobs and switches for proper mechanical action.
Set to each of the possible settings. Action must be
positive without binding or scraping.

Check all controls and mechanical assemblies for loose
or missing screws, nuts, or boits.

Check all connectors, plugs, and receptacles for
looseness and damage.

Check test step indicator for proper display. Check
End of Test (EOT) indicator for proper operation

Inspect cables for breaks, cuts, kinks, deterioration,
strain, and fraying.

Check external hardware for looseness of latches,
hinges, and handle.

Inspect exposed metal surfaces for rust and corrosion.

Check to see that unit is clean and dry, free of grease,
dirt, and fungus.
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CLEANING

The following cleaning instructions are provided as a minimum
requirement to restore the equipment to a serviceable state. If
trichlorotriflouroethane is used, the following warning should be
observed.

® Remove dirt, dust, grease, rust, and fungus from alil
parts.

® Metal parts should be protected from rusting
immediately after cleaning.

e Remove all dust and dirt from all surfaces, components
and wiring. Be careful not to damage delicate parts.

o Clean electrical components with a cloth that has been
dampened (not wet) with approved cleaning compound.
After cleaning be certain to wipe dry.

=0 | | (
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SECTION IV OPERATIONAL CHECK
PROCEDURES

2-8 TESTING J-BOXES

The test set should first be connected to a known good
J-3513A and after testing it, then it should be connected to a
known good J-3514A. To perform operational checks using the
J-Boxes, follow the instructions in paragraph 2-4 of the
Operator's and Unit Maintenance Manual (TM 11-5810-345-12).

Run the known good interconnecting box J-3513A through
all of its steps. Since the interconnecting box is a known
good one, the test set should run through all of its steps and the
End of Test (EOT) light should light. When this occurs, disconnect
the J-3513A and connect the J-3514A and repeat the same
operation. :

2-7
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Upon completion of the tests, the EOT light should come on,
and you can then assume that the test set is functioning
properly. If the EOT light does not come on or the test set
stops at one of the steps, check the following:

Battery/Power Supply connection.
Voltage.

Battery Indicator light.

Battery Switch.

Cable connections.

Positions of switches.

The five printed circuit boards (PCBSs).

if any of the above items had to be corrected, run the known
good J-3513A and J-3514A through the same test again. If the
EOT light comes on in testing both known good
interconnecting boxes, the test set is functioning property.

2-8

REMOVE AND REPLACE
PRINTED CIRCUIT BOARDS
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If the EOT light fails to come on after the above tests, take the
following steps:

® The known good J-3513A should be run through the
test again and the steps on which it failed noted:

If it fails on then take the following action
Steps 01-04 Replace PCB No. |V, Repeat Test
Steps 05-27 Replace PCB No. |, Repeat Test
Steps 28-35 Replace PCB No. ll, Repeat Test
Steps 36-48 Replace PCB No. lil, Repeat Test

o |[f after repeating the tests, the test set still does not
function to the EOT on the known good J-3513A, leave
the new PCB's in place.

® Disconnect the J-3513A and connect the known good
J-3514A. Run the J-3514A through the test again and
note the steps on which it fails:

If it fails on then take the foilowing action
Steps 01-04 Replace PCB No. IV, Repeat Test
Steps 05-16 Replace PCB No. |, Repeat Test
Steps 17-24 Replace PCB No. IV, Repeat Test

o |f after repeating the tests, the EOT light still does not
come on, refer the test set to higher level maintenance.

45 "@

L Suspoctod hulty PCBs should bo
'~ shipped to Specialized Repair - ,;
lety ‘where theycan be bsud

2.9. TESTING CABLES

To perform operational checks on the test set’s cables, follow
the instructions beginning in paragraph 2-4 of the Operator’s
and Unit Maintenance Manual (TM 11-5810-345-12).

If cables do not pass operational checks, they should be
removed and replaced according to the maintenance procedures
described in paragraph 2-23.
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2-10. TESTING THE CABLE TEST ADAPTER

The best and only means of testing the cable test adapter is by
attaching “Known Good Cables” to the tester to determine if the
cable test adapter has any electrical faults such as broken wires,
faulty switches or faulty diodes.

The mechanical condition of the cable test adapter can be
determined by a visual inspection.

2-11. TESTING THE AC POWER SUPPLY

A digital multimeter Is the only equipment needed to test the
AC power supply.

ST Bedt s o XA 1 s T

e Remove the power supply from the AN/JUSM-481.

® Setthe 115/230 Vac selector switch to the proper
setting.

® [nsert the unit's three-prong plug into your power
source.

® Using the digital muitimeter, measure for 12 Vdc
between pins 1 and 4, then 2 and 5 on the output
connector.

2-10
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POWER SUPPLY, VINSON
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2-12. TESTING THE BATTERY

The battery provides the 12 and 24 volts required to power
the test set. The test set converts these voltages to 12
volts and 18 volts internally. These voltages can be
measured at the 12V and 18V jacks on the control panel
by using a digital multimeter.
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SECTIONYV . TROUBLESHOOTINGJ’

2-13. SCOPE

This section contains troubleshooting or malfunction information
and tests for locating and correcting most of the troubles which
may develop in the test set. Each malfunction or trouble
symptom is foiiowed by the tests or ingspections necessary for
you to determine probable causes and suggested corrective
actions to remedy the malfunction. If a malfunction is not listed
or is not corrected by listed corrective actions, you shouid notify
next higher level of maintenance.
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2-14. TROUBLESHOOTING TABLE

MALFUNCTION
* PROBABLE CAUSE
= CORRECTIVE ACTION

Inoperative
¢ Missing battery or power supply.
= Install battery or power supply.

e improperly instailed battery or power supply.
= Make sure connectors are properly mated.

¢ Test Set incomplete.
= Be certain all five printed circuit boards are in card cage.

¢ Printed Circuit Boards malfunctioning.
= Refer to higher level of maintenance.

Test Set not cycling to EOT when connected to a known good.
e Test SEL switch not set for proper unit under test.
= Set switch to proper position.

¢ [nternal circuitry must be reset to start of cycie.
= Press and release RESET.

e Connectors not properly attached to unit under test.
= Check for proper connection.

e Test Set has checked that J-3514 PTT is functional but test indicator
stops at step 17.
= Press and reiease PTT on J-3514.

¢ Printed Circuit Board is bad.
= Refer to higher levei of maintenance.

Test Set will not cycle past step 37 with J-3513 or step 16 with J-3514.
o Unit under test is defective.
= Unit under test must be repaired then retest from step “00".

P swer Supply Indicator not lit.
¢ Blown fuse in the power supply.
= Replace fuse.

2-13
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SECTION VI .MAINTENANCE PROCEDURES '

2-15. GENERAL
Intermediate Direct Support Maintenance is responsible for:
® Assessing the operating condition of equipment.

® Repair by removai and replacement of authorized
components.

Forwarding equipment to Specialized Repair Activities
(SRA).

Performing operational check procedures to verify the
equipment’s operational capabilities.

Intermediate Direct Support Maintenance is limited to:

INSPECTION

e Externai.

® Visual.

TESTING

e Operational Checks.

REPLACEMENT

® Knobs. ® Connectors.

e Switches. ® Wiring.

® (Cable assemblies. ® PCB's.

2-14
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2-16. INSPECTION

To perform a visual inspection of equipment, follow the
recommendations provided in Preventive Maintenance Checks
and Services, Paragraph 2-7, and Inspection of Printed Circuit
Boards, Paragraph 2-24.

2-17. TESTING

Testing at the Intermediate Direct Support level is limited to the
operational check procedures of Section |V, this chapter.

2-18. REPLACEMENT

Intermediate Direct Support Maintenance procedures consist
of repair by removal and repiacement of:

® AC Power Supply Components.

® Control Panel Components.

® Cable Test Adapter Connectors and Wiring.
® Cable Assemblies and Connectors.

® Printed Circuit Boards.

e s - -

Although some wires in the test
set are referred to by specific
color, these colors may NOT be .
the seme for the wires in your -
particuilar piece of equipment.
Therefore, when desoldering or
soldering wires, label the wires
to assure proper identification.

A e Al O < b e 4. AmERr— -

Make sure ALL power to the
3. AN/USM-481 is removed before
m performing removai and

repiacement procedures.

ca
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2-16

2-19. BATTERY

Intermediate Direct Support Maintenance for the battery
consists of operationai check procedures.

TOOLS AND EQUIPMENT

® Digital Multimeter

OPERATIONAL CHECK PROCEDURES

To perform operational check procedures on the battery, refer
to paragraph 2-12, Testing the Battery.

2-20. AC POWER SUPPLY

Intermediate Direct Support Maintenance for the AC power
supply also consists of operationai check procedures, removal
and replacement of authorized components.

TOOLS AND EQUIPMENT

e Digital Multimeter.
® Electronic Equipment Tool Kit, TK-105G.

OPERATIONAL CHECK PROCEDURES

To perform operational check procedures on the AC power
supply, refer to paragraph 2-11, Testing the AC Power Supply.
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REMOVALAND REPLACEMENT"

' To gain scoess o the AC power supply's ntemnal

-components:

B N T

® Remove the four screws from the cover.

® GENTLY lift cover to prevent damaging wiring

connections.

2-18

POWER SUPPLY, VINSON
FOR AN/USM - 481
INPUT 1157230 VAS 00-00
ODUAL OUTPUT I1ZVOC AT 400mA
US PR 14880
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To remove and roplaco blttory/pomr wpply
connector, fusehoider, POWER ON lamp,
ON/OFF SWITCH, or 115/230 Vac SWITCH,
porl‘orm the followlng mpo.
® Using a small knife, cut and remove the heat shrinkable
tubing from the connections.

® Desolder wires and remove them from the connections.
® Remove damaged component.
o Put heat shrinkable tubing on wires.

® Solder wires to appropriate connection on replacement
component.

® Move tubing up over connection.

® Use heat gun to shrink the tubing.

A ’*‘!"’"‘\»ﬁ%"ﬁ‘m

To remove and nplaeo tho internal Powor
- Supplies and the Printed Circuilt Board,

porlorm tho followlng mpc. ,,x’
- et taAe ta WJC..;.,...

® Gently separate the uppermost power supply
from the printed circuit board until all electrical
contacts are free from their standoffs. THESE
CONNECTIONS ARE NOT SOLDERED.
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® The printed circuit board is removed the same
way by separating the board from the
contacts on the lower power suppiy.

e Use proper desoldering and soldering methods to
disconnect and reconnect wires to the printed circuit board.
For help in locating the wiring connections on the printed
circuit board, refer to the wiring diagram for PCB hookup on
page 2-23.

® Replace the printed circuit board and the
power supplies by reversing the disassembly
procedure.

TR e o ]
*"Toremove cable assembly, perform the following
" AT Y Gy Bk te s o4 2% o R o PP ﬂ;d:—_ » i

® Desolder biack wire of cable assembly from appropriate
side of ON/OFF SWITCH.

ON/OFF BLACK WIRE FROM

SWITCH CABLE ASSEMBLY

9

=l L= ‘
(]g

o L f',';y".;
/ TR o SR TR i o g O
T e ;*‘v‘&w
AR o Sos Nt A V3 T S ‘.
>

® Remove hex nut from ground on housing assembly.
Remove terminal lug from ground. Desolider green wire
from terminal lug.

2-20
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WASHER GREEN WIRE

HEX NUT

o Desolder tan wire from AC IN WHT on printed circuit
board.

TAN WIRE

® Remove bushing and cable assembly.

To repiace the cable assembly, reverse the -
disessembly procedure.

For aid in replacing the three prong connector plug, see the
schematic diagram for cable assembly on page 2-23.
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DIAGRAMS

The following diagrams are provided to assist in the
maintenance of the AC power supply.

Schematic diagram for the power supply.

Schematic diagram for the cable assembly.

Wiring diagram for the printed circuit board hookup.

Yo VL S W - e g e, e
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F1 SW 1
2A PWR YEL
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BLK
lﬁ_/ GRN__ BTRYCONN DS
1 +120] ;
02| BRN PIN 4 -
N
YEL o 200K
3 PS-1
it WHT| 1 4
o
WHT| 4 CoM |BLK ——v o fotan
CONN 0
AL PIN 1 3 8| VEL
BLK(LANDLINE) o—o
WHT(LANDLINE) WHT [ 7 a-]BLK
RE ek BLu|2 ® 5)arN
BTRY CONN +——52f 5 +12 o o
e 20 BLU 0—0
e SW 2
115-230 VAC
BLK| com A 2 ann —_r" (REAR VIEW)
BTRY CONN «————}-0 WHT
PIN 2 =0

SCHEMATIC DIAGRAM FOR POWER SUPPLY, |.LK. TESTER



TM 11-5810-345-34

PS-1-4

SwW1

SILVER WHITE
BRASS BLACK
| GREEN

Coaia

SCHEMATIC DIAGRAM FOR CABLE ASSEMBLY

FUSE F1 BLACK
115-230 AC SW-2A4 BLACK n
GREEN
BTRYCONN PIN 4 ~43 0) JO) ps-1+12v
BLACK
PILOT LAMP D5-1 2T . 2o
115-230 AC SW-2B4 BLACK I
BTRY CONN PIN 5 RED ' P82-2
BLUE p P81-2
115-230 AC SW-2B2
115-230 AC SW-242 ——HOWN_
115230 ACSW-2A5 — YELLOW | o POI2
R
115-230 AC SW-2B5 :::: : O) Ps2-3 \
Y N . \
BTRY CONN PIN 2 AN {:—fps.z v—
. AC POWER CONN
BTRY CONN PIN 1 BLACK _ ©) \O) Ps-1Dc C
115-230 AC SW-2A1 WHITE J
115-230 AC SW-2B1 WHITE

WIRING DIAGRAM FOR PRINTED CIRCUIT BOARD HOOKUP
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2-21. CONTROL PANEL

intermediate Direct Support Maintenance for the controi panel
consgists of removai and replacement of switches, LED’s and

jacks.
TOOLS AND EQUIPMENT

® Digital Multimeter
e Eilectronic Equipment Tool Kit, TK-105G

L e d
W PRk Acivos

PR T 2 C By A riA el L B
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REMOVAL AND REPLACEMENT
O 2

@
© @5

Eor  BATSW

5 ©

J3SI3A J38i4A

TEST SEL.

RESET ADYV

o Ow o

CONTROL PANEL, TOP VIEW

e
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CONTROL PANEL, BOTTOM VIEW
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To remove and replace TEST SEL switch knob, perform
the following steps:

® Note pointer position (J-3513A or J-3514A) of
damaged knob.

® Loosen two set screws using hexagon wrench No. 4.
® Remove damaged knob.

e Set replacement knob in appropriate position and
tighten snugly.

In order to access switches, LEDs or jacks, remove the five
screws and washers hoiding the control panel assembly to its
mounting.

= e e rm——— e ey p -7 S EyE——= v

. To remove and roplaco mltcha, I.ED:, or laclu, portom
- the following steps:

Chn i @ Ailers mamt s St Amem bk L N et 11‘:.'.'-‘4‘ e Sl

e Dust boots on RESET, ADV, ON/OFF, or BAT SW should be
removed first before any further work is done on these
switches.

® Use the appropriate wrench to loosen nuts or collars on
switches, LEDs, or jacks.

e All components should be removed and replaced using
proper soldering methods.

2-27
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DIAGRAMS

The following wiring diagrams are provided to assist in the
maintenance of the control panel.

® The ON/OFF (SW1) switch.
® The standoff E2

® The RESET (SW2) pushbutton.
® The ADV (SW3) pushbutton. |
® The TEST SEL (SW4) switch.

® The BAT SW (SWS5) switch.

® The test jacks, TP1, TP2, and TP3.
® The EOT and BAT IND LED lights.

2-28




SWS-C1 (+12vV)

TB3-31/32
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c N c
GREEN 'e) (" O ORANGE
GREEN 5 EF ORANGE
@) A @)

SWS-C4 (+24V)

BDS-P

Q7 COLLECTOR
(ON CHASSIS)

WIRING DIAGRAM OF ON/OFF POWER SWITCH (SW1)

ON CONTROL PANEL
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SW3-COM

SW2-A-COM

STANDOFF

GREEN .
TB3/31-32

WIRING DIAGRAM FOR STANDOFF E2
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s )
B3-33/34 —BLACK 5 '6 8_ GREEN

\_ B J
4 )

c NC NO

S 5 8
\_ A _J

| RS

2 1KQ

T uWATT GREEN

@) BDS-7
STANDOPF ‘

WIRING DIAGRAM OF RESET PUSHBUTTON (SW2)
ON CONTROL PANEL
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GREEN
BDS-3
R4
200K Q2
Ya WATT
GREEN
BDS-2
E2
STANDOFF

WIRING DIAGRAM OF ADV PUSHBUTTON (SW3)
ON CONTROL PANEL

2-32



TM 11-5810-345-34

80113

BD4-10

TB3-33/34
(GND)

o (Q commMon

Vo)
J-3514 O,

WIRING DIAGRAM OF TEST SEL SWITCH (Sw4)
ON CONTROL PANEL, PART 1
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WIRING DIAGRAM OF SW4, PART 2.
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SCHEMATIC AND WIRING DIAGRAM OF BAT SW (SW5)
ON CONTROL PANEL
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RED
I:; @ BD5-27

< R2
D4 18K
1 YaWATT
™2 BLACK
R3
18K
Vs WATT
TP3 GREEN

12v BDS-6

WIRING DIAGRAM FOR TP1, TP2, AND TP3 JACKS
ON CONTROL PANEL
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LED 1 EOT
(END OF TEST)

TB3/31-32 (+12V)

STANDOFF

WIRING DIAGRAM FOR EOT LIGHT
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(LOW BATTERY) BD3-Z

WHITE/
LED 2 BAT IND + U -\ Y GREEN

TB3/31-32 (+12V)

WIRING DIAGRAM FOR BAT IND LIGHT.



TM 11-5810-345-34

2-22. CABLE TEST ADAPTER

Intermediate Direct Support Maintenance for the cable test
adapter consists of operational check procedures, and removal
and replacement of wires, connectors, switches, diodes, the J21
cable assembly, and the printed circult board.

TOOLS AND EQUIPMENT

® Digital Multimeter.

® Electronic Equipment Tool Kit, TK-105G.

TEST SET FOR VINSON INTERCONNECTING BOX
AN/USM-481

2-39
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OPERATIONAL CHECK PROCEDURES ‘

To perform operational check procedures on the cable test
adapter, follow the instructions in paragraph 2-10, Testing the
Cable Test Adapter.

REMOVAL AND REPLACEMENT

® Remove the seven screws from the cover assembly at
the rear of the adapter. Remove cover.
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R T

To remove wlrn, portorm the followlng steps:

® Trace the wires to be removed to their terminations. For
help in locating these terminations, refer to Wiring List 13,
Cable Test Adapter, Appendix C; and Foldout No. 2.

e Cut and remove the heat shrinkable tubing from the
connections.

® Use proper desoldering methods to disconnect wires from
their connector pins.

® Remove tie wraps from the appropriate wiring harness.

® Again use proper desoldering methods to disconnect wires
from their terminations.

® Remove damaged wires.

~ e Ca Yo g — . o r—

To roploco wires, perform the followlng mpr.

e A b it o dataadhii, b, e SRBOR F  eacbnit i i AT

® Route the replacement wires along the appropriate wiring
harness to their terminations. For help In locating the
wiring connections in the cable test adapter, refer to
Wiring List 13, Cable Test Adapter, Appendix C; and
Foldout No. 2.

® Put heat shrinkable tubing on wires.

2-41
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e Use proper soldering methods to connect wires to their
connector pins.

® Move heat shrinkable tubing up over connection.
® Use heat gun to shrink the tubing.
® Secure the wires to the wiring harness with tie wraps.

® Again use proper soldering methods to connect wires to
their terminations. Apply heat shrinkabie tubing where
necessary.

peToTR e

Il‘thor‘ is oxumlvo damag- to the ‘;
wmng, ship the entire Cable Test |
- Adapter to Specialized Repair |

,ActMty for nplmmont of th. i

® For help In locating the wiring connections in the cable
test adapter, refer to Wiring List 13, Cable Test Adapter,
Appendix C; and Foldout No. 2

2-42
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® Remove hex nuts on connectors and switches.

e Cut and remove the heat shrinkable tubing from the wire
connections.

® Use proper desoldering methods to disconnect wires from
their connector pins.

® Remove damaged connectors and switches.
@ Put heat shrinkable tubing on wires.

® Use proper soldering methods to reconnect wires to their
connector pins on the replacement connectors and
switches.

® Move heat shrinkable tubing up over connection.
® Use heat gun to shrink the tubing.

@ |nstall connectors and switches. Tighten hex nuts to
secure connectors and switches to the cable test adapter.

B Lt

To remove and repiace the printed amnbo.m‘
(PCB), ponormthofollowmmpn .

e dnas <A ot e on e A D * 42 AR

H.u“.“

e For help in locating the wire terminations on the PCB,
refer to Wiring List 13, Cable Test Adapter; Wiring List 14,
Cable J21, in Appendix C; and Foldout No. 2.

® Use proper desoldering methods to disconnect wires from
their terminations on the PCB.

® Remove the three self-locking nuts holding the PCB to the
body of the cable test adapter. Remove damaged PCB.

® Tighten the three self-locking nuts to secure the
repiacement PCB to the cabie test adapter.

® Use proper soldering methods to reconnect wires to their
terminations.
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Toremove and replace the J21 cable assembly, perform
the following steps:

L .. - . -

® Remove tie wraps from appropriate wiring harness.

o Trace the wires from the cable to their terminations on
the PCB. For help in locating these terminations, refer to
Wiring List 14, Cable J21, Appendix C; and Foldout No. 2.

® Using proper desoldering methods, disconnect wires from
their terminations.

® Remove bushing and cable assembly.
o [nstall replacement bushing.
® Insert replacement cable through bushing.

® Route cable wires along the appropriate wiring harness to
their terminations on the PCB.

® Secure the wires to the wiring harness with tie wraps.

® Use proper soldering methods to connect wires to their
terminations.

2-23. CABLES AND CONNECTORS
Intermediate Direct Support Maintenance for cables and
connectors consists of troubleshooting, operational check

procedures, and removal and replacement of the connector or
the entire cable assembly.

TOOLS AND EQUIPMENT

® Digital Multimeter.
. @ Electronic Equipment Tool Kit, TK-105G.
® Electronic Equipment Tool Kit, TK-100G.
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TROUBLESHOOTING

Troubleshooting locates the cable defect to be repaired. Possible
defects to look for are-open cable conductors, cable conductors
that are shorted together, broken or misaligned connector pins
and broken or cracked connector sheils. Except for the shorted
or open cables, other defects are found by close visual inspection
of the cable assembly. The shorted or open conductors must be
located by the use of a muitimeter.

Since the cables are short and readily accessible, they should
be checked from connector to terminal block. Proceed by taking
the connector and, with the use of Wiring Lists 1, 2, and 3,
determine if each wire has continuity by placing it in the
ohmmeter circuit. Normally this is done by setting the
ohmmaeter to the RXI scale and placing each meter lead on
either the pin or socket of each connector and the terminal
board connection. If the meter indicates zero or Jow (less
than 1 or 2 ohms) the wire has continuity. Shorted wires are
located in much the same way by placing the ohmmeter leads
on pins or sockets that are shown on the cabie wiring list to
have no connection. When an open or short is located in a
cabie, repair by replacement of the entire cable assembly or
authorized components.

OPERATIONAL CHECK PROCEDURES

To perform operational check procedures on the cables, follow
the instructions in paragraph 2-4 of the Operator's and Unit
Maintenance Manual (TM 11-5810-345-12).
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2-48

REMQOVAL AND REPLACEMENT-
CABLE ASSEMBLY

T ""WW o RSN L At e ) dh il T
" To remove an entire cable ammbly (cable, connector ‘
, am;l wlrlng), perform tho followlng steps: = 3

o St PP 5 A |

Remove crossbar assembly over terminal blocks.

Remove screws at each end of Terminal Block 1 and
Terminal Block 2. Lift out the terminal blocks to gain
access to the wiring harness.

Remove screw on loop clamp. Remove cable from clamp.
Remove tie wraps from appropriate wiring harness.

Trace the wires from the cable to their connections on the
terminal block. For help in locating the wiring connections
on the terminal block, refer to Wiring Lists 1, 2, and 3,
Appendix C.

Remove appropriate terminal lugs from the terminal block.

Remove cable assembly from the test set.

. To nplm an ontln 'cablc .mmbly (cablo, eohnoctor. !
and wiring), porfomthctollowlng steps: :

e i I i A S S50 b e oo, o i . ;--».n..uj

insert cable assembly in loop clamp and secure with
screw.

Route cable wires along existing wiring harness to their
connections on the terminal block. For help in locating the
wiring connections on the terminal block, refer to Wiring Lists
1, 2, and 3, Appendix C.

Secure the wires to the wiring harness with tie wraps.
Put heat-shrinkable identification band on each wire.

If necessary, ingert each wire into a terminal lug.
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® Using a crimping tool, crimp each terminal lug to establish
the connection.

® Reposition terminal blocks. Tighten screws at each end.

® Attach each terminal lug to the appropriate connector
location on the terminal block. Refer to Wiring Lists 1, 2, and
3, Appendix C.

® Replace crossbar assembly and tighten screws.

REMOVAL AND REPLACEMENT-
CONNECTORS

th.‘

*  Toremove and replace a g:gnfectqr, perform
. following steps: = . e s

PR o TR 3
AER LT AR

® Loosen or remove any screws, ground clamps, gland nuts,
locking rings, packing, etc., in order to pull plug from plug

housing.

® With wire connections exposed, use proper desoldering
methods to disconnect wires from their pins.

® Label each wire as you remove it. Refer to Wiring Lists
1, 2, and 3 as an aid to identification.
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® After wires have been disconnected from their pins, remove
the plug housing from the cable.

® Install replacement plug housing.

® Using proper soldering methods, resolder wires to their
appropriate pins on the plug.

® Push plug into plug housing.
® Pull cable to eiiminate slack in the plug housing.

® [nsert and tighten any screws, nuts, or various components
needed to secure connector to cable.

2-24. PRINTED CIRCUIT BOARDS

Intermediate Direct Support Maintenance for printed circuit
boards (PCBs) consists of visual inspection, operational check
procedures, and removal and replacement of PCBs and tiedown

straps.
TOOLS AND EQUIPMENT

® Interconnecting Box J-3513A

® Interconnecting Box J-3514A

T T T TRy --v-*r!"*'-r"--r--_-"
““ “When removing or replacing i

»* PCB’s make sure PWR switch is
m - off (down) and the AC power '
>, supply is disconnected from g
FOgLr . power source. 4
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INSPECTION

A number of conditions can cause a printed circuit board to fail.
Some of these conditions can be seen by a change in the
physical appearance of the board material, components, covers,
plated metals, etc.

if you see a change in the appearance of a PCB, report it to your
supervisor. You may have to replace it.

Look for the following conditions:

® Corrosion on metal surfaces (looks like pitting, eroding of
the metal, or as a white or colored residue).

® Dendritic Growth - an electrolytic transfer of metal from one
conductor to another (looks like a stalk with branches).

® Laminate Degradation - white spots or discoloration in the
board material itself.

® Cracked solder joints, broken wires, cracked components.
A magnifying glass assists in these visual inspections.
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Visual inspection of the PCB's should also include the
following:

® Check PCB for freedom from dust, dirt, and grease.

® Check parts and connections for looseness and physical
damage.

® Check PCB for damaged printed wiring, burnt or otherwise
obviously defective components, shorted connections and
loose or missing parts.

® Check contacts of connectors for freedom from damage
and corrosion.

OPERATIONAL CHECK PROCEDURES

To perform operationai check procedures on the PCB's, refer
to paragraph 2-8 this chapter.

REMQVAL AND REPLACEMENT

The PCBs are keyed with slots which will permit only the correct
PCB to go into each of the five PCB connecting sockets in the
rear of the card cage. When changing boards be sure the test
set power switch is OFF. Identify the number of the board (in
roman numerals | through V on the board itself) and slide it into
the correct siot. Do not force the board in place. Gentle pressure
on it will put it in place and engage it in the socket connections.
If excessive resistance is encountered, make sure the correct PCB
is in the proper siot position and that it is sliding in on the
correct channels.
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PCBV
PCB IV
PCB Il
PCB Il

EXTENDER
BOARD*

o f e o § e J e § e e o o i e § e e § e e § e e | e |

. The extender board is normally *
. used only in SRA shops and may
i not be in the card cage. Be sure
. to skip this siot when counting
PCB slots from the bottom (No. I)
to the top (No. V). You can also
identify this slot in the back of
the card cage because channels
for the extender board do not
- load Into connectors in the rear.
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TEST SET CARD CAGE AND PRINTED CIRCUIT BOARDS
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CHAPTER 3
SPECIALIZED REPAIR ACTIVITY MAINTENANCE

. ey e e e

SECTION | REPAIR PARTS SPECIALTOOLS TMDE,
. AND SUPPORT EGUIPMENT e

al L *..g = ';‘..ui.».

3-1. COMMON TOOLS AND EQUIPMENT

For authorized common tools and equipment refer to the
Maintenance Allocation Chart in the Operator's and Unit
Maintenance Manual, TM 11-5810-345-12.

3-2. SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT

For authorized special tools, TMDE, and support equipment
refer to the Repair Parts and Special Tools List,
TM 11-5810-345-24P.

3-3. REPAIR PARTS

Repair parts are listed and illustrated in the Repair Parts and
Special Tools List, TM 11-5810-345-24P.

SECTION Il '~ SERVICE UPON RECEIPT :
B e i i

3-4. UNPACKING

Refer to Chapter 2, paragraph 2-4 of this manual for unpacking
information.

3-5. INSTALLATION

Refer to Chapter 2, paragraph 2-5 of this manual for installation
information.
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3-2

SECTION Il MAINTENANCE PROCEDURES

3-6. GENERAL

Specialized Repair Activity (SRA) Maintenance is responsible
for:

® Repair by removal and replacement of authorized
components.

e Troubleshooting individual printed circuit boards to isolate
defective components.

o Performing electrical checks to determine the reliability of
the equipment’s electrical circuits.

Specialized Repair Activity Maintenance is limited to:

TESTING

® Electrical Checks.
e PCB Troubleshooting.

REPLACEMENT

o Information Plates.

® Wiring Harness.
e Card Cage.
o Terminal Blocks.

e PCB Components.
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3-7. TESTING

Testing atthe Specialized Repair Activity level is limited to printed
circuit board troubleshooting, paragraph 3-15, and electrical
checks, Section IV, this chapter.

3-8. REPLACEMENT

Specialized Repair Activity Maintenance procedures consist of
repair by removal and replacement of:

AC Power Supply Identification Plate

AC Power Supply Mount Assembly for Connector
Cable Test Adapter Wiring Harness

Cable Test Adapter Cable Plate

Card Cage Assembly

Card Cage Connectors

Receptacle Connector for Power Su pply or Battery
Transistor

Terminal Blocks and Terminal Strips

Printed Circuit Board Components

Extender Board

/.. . Make sure ALL powerto the = ¢
&£ = AN/USM-481 is removed before ¥
performing removal and i .3
replacement procedures, ..~

¥

Ve

A

3-9. AC POWER SUPPLY
SRA Maintenance for the AC power supply consists of electrical

checks and removal and replacement of the identification plate
and the mount assembly for the connector.

TOOLS AND EQUIPMENT

e Digital Multimeter.
e Electronic Equipment Tool Kit, TK-100G.
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ELECTRICAL CHECKS

To perform electrical check procedures on the AC power supply,
refer to paragraph 3-19, Voitage Check (12 Vdc).

REMOVAL AND REPLACEMENT

N\

MOUNT ASSEMBLY

WIRING DIAGRAMS

As an ald to maintaining the AC power supply, wiring diagrams
are provided in paragraph 2-20.

/ IDENTIFICATION PLATE
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3-10. CONTROL PANEL

SRA Maintenance for the control panel consists of electrical

checks.
ELECTRICAL CHECKS

To perform electrical check procedures on the control panel,
refer to paragraph 3-17 Battery Switch (SW5) Check, and
paragraph 3-18 Low Battery Voltage Indicator Check.

WIRING LISTS

As an aid to verify proper electrical connections, wiring lists
are provided in Appendix C.

Wiring data for the control panel may be found in Wiring List
6, Control Panel.

Wiring diagrams for the control panel may be found in
paragraph 2-21.
3-11. CABLE TEST ADAPTER

SRA Maintenance for the cable test adapter consists of removal
and replacement of the wiring harness and the cable pilate.

TOOLS AND EQUIPMENT

o Digital Multimeter.
® Electronic Equipment Tool Kit, TK-100G.
® Pace Kit, PRC-350C.
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REMOVAL AND REPLACEMENT

WIRING HARNESS

WIRING LISTS

As an ald to verify proper electrical connections, wiring lists
are provided in Appendix C.

Wiring data for the Cable Test Adapter may be found in Wiring
List 13, Cable Test Adapter, and Wiring List 14, Cable J21 on
Cable Test Adapter.
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P e T e VR ey, . g -

’ Refer to Foldéut ﬁo. 2fora
wiring dilagram of the PCB in the
cable test adapter.

“ . . . - . N N
[ TENOPRISPREERY NI Gy DTy 5 STXP MO IPNE DUV PN DA e, Sads

3-12. CARD CAGE ASSEMBLY,
CARD CAGE CONNECTORS

SRA Maintenance includes removal and replacement of the
card cage assembly and the card cage connectors.

TOOLS AND EQUIPMENT

® Digital Multimeter.

® Electronic Equipment Tool Kit, TK-100G.
® Electronic Equipment Tool Kit, TK-105G.
® Pace Kit, PRC-350C.

REMOVAL AND REPLACEMENT

CARD CAGE ASSEMBLY
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WIRING LISTS

As an aid to verify proper electrical connections, wiring lists
are provided in Appendix C.

Wiring data for the card cage connectors may be found in
Wiring List 7, Terminal Block, PCB, and Cable Connections;
and Wiring Lists 8 through 12, Printed Circuit Board
Connections.

3-13. TRANSISTOR, RECEPTACLE CONNECTOR,

TERMINAL BLOCKS AND TERMINAL STRIPS

SRA maintenance includes electrical checks for the terminal
blocks and removal and replacement of the following
components:

Transistor.
Terminal Blocks.
Terminal Strips.

Receptacle Connector for Power Supply or Battery.

TOOLS AND EQUIPMENT

Interconnecting Box J-3513A.
Interconnecting Box J-3514A.

Digital Muitimeter.

Electronic Equipment Tool Kit, TK-100G.
Electronic Equipment Tool Kit, TK-105G.
Extender Board.

Pace Kit, PRC-350C.
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ELECTRICAL CHECKS

To perform electrical check procedures on the terminal blocks,
refer to paragraph 3-23, Terminal Block Interconnection
Check.

REMOVAL AND REPLACEMENT

RECEPTACLE CONNECTOR

TRANSISTOR

3-9
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1 ) . SW5B-1
« |
s )+ SWS5A-4
N |
4 > SW5B-4
3 |
: NOT USED
¢ >
2 -4 sSWsB-2
WIRING DIAGRAM FOR RECEPTACLE CONNECTOR FOR
AC POWER SUPPLY OR BATTERY
SW1-B-NO
BDS5-P
BD5-M
Q7
BD5-D
CHASSIS MOUNTED

WIRING DIAGRAM FOR CHASSIS MOUNTED
TRANSISTOR Q7

3-10
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TERMINAL BLOCK

TERMINAL STRIP

WIRING LISTS

As an aid to verify proper electrical connections, wiring lists
for the terminal blocks are provided in Appendix C.

3-14. CABLES AND CONNECTORS

There is no SRA Maintenance for cables and connectors.

3-15. PRINTED CIRCUIT BOARDS, EXTENDER BOARD

SRA Maintenance for printed circuit boards (PCB's) consists
of electrical checks, operational checks and troubleshooting to
isolate faulty components, and removal and replacement of
faulty components.

SRA Maintenance for the extender board for the PCB'’s consists
of repairing the traces and removal and replacement of the
connector.

3-11
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TOOLS AND EQUIPMENT

® |nterconnecting Box J-3513A.

® Interconnecting Box J-3514A.

e Multimeter, Digital.

® Oscilloscope.

® Tool Kit, Electronic Equipment TK-100G.
® Extender Board.

® Pace Kit PRC-350C.

ELECTRICAL CHECKS

To perform a transistor and diode check, and a control logic
check, refer to paragraphs 3-21 and 3-22.

TROUBLESHOOTING

Troubieshooting PCBs begins with the operational check
procedures in paragraph 2-4 of the Operator’s and Unit
Maintenance Manual (TM 11-5810-345-12).

A known good J-3513A should be run through its steps and
the step on which the test set stops should be noted:

If it fails on This PCB may be bad
Steps 01-04 PCB No. IV

Steps 05-27 PCB No. |

Steps 28-35 PCB No. li

Steps 36-48 PCB No. |l

3-12
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If a known good J-3514A is being tested the test set should run
through its steps and the step on which the test set stops
should be noted:

If it tails on This PCB may be bad
Steps 01-04 PCB No. IV

Steps 05-16 PCB No. |

Steps 17-24 PCB No. IV

Swap known good boards for the suspect fauity board then run
through the tests again and be certain the EOT light comes on.

LOGIC DIAGRAMS

The faulty boards should then be tested using the following logic
diagrams to isolate the defective component. These diagrams
are laid out in a go/no-go format for testing the individual boards.
For this testing be certain to use a known good J-3513A and
when specified use a known good J-3514A.

The following information is necessary to be used with these
procedures:

® Each board is broken out to the steps that may have been
displayed and the components on that board that are
considered the probable cause.

® The component and the testing point are indicated in the
decision block.

® “H” indicates a “one” or a high.
® “L"indicates a “zero” or a low.

® Follow the logic that if the proper voitage is not found at
this point the probable bad components are indicated to
the right.

® |f the proper voltage is found continue to the next
component.

3-13
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Loglc Diagram for Printed Circuit Board No. |

STOPS STEP 08 STOPS STEP 09 STOPS STEP 11
@ ve.u3 0 ve, U3, U1 0 us. u3. U1
OSERE R O
@ Q8. R30 0 Q4. R26. U1 0 Q3. R24. U1
STOPS STEP 08
Q ve. U3 @ v1.v2 @ v1.v2
SRS
STOPS STEP 10 STOPS STEP 12

us. u3. n

us.U3. U1 U ‘

u3

vi.v2 ur.u2

u.. u, ; -
G

LOGIC DIAGRAM FOR PRINTED CIRCUIT BOARD NO. |
SHEET10F 7

3-14 ‘
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(Continued)

STOPS STEP 13 STOPS STEP 16 STOPS STEP 16

U9. US. U4

Q2. R23, U4

U4, u2

U4, v2

LOGIC DIAGRAM FOR PRINTED CIRCUIT BOARD NO. |
SHEET2OF7

318
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(Continued)

COUNTS CONTINUOUSLY UPON RESET

GROUND TP-L
| PCB YV
ADVANCE

PRESS RESET &

3-18

U9 Us. us

U, us. us

LOGIC DIAGRAM FOR PRINTED CIRCUIT BOARD NO. |

SHEET5 OF 7
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(Continuea)
®
D>
>
S
&

ue viT. Us

LOGIC DIAGRAM FOR PRINTED CIRCUIT BOARD NO. |
SHEET 6 OF 7
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(Continued)

u13. vie

ule vie vie

uie

LOGIC DIAGRAM FOR PRINTED CIRCUIT BOARD NO. |
SHEET 7 OF 7
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STOPS STEP 40
" Q ™ U10.u3.
200 T Y us.u?
S RO
as, R11
@ u7.us
u10. Us.
0 us. 3. u7 Uit U3
o» us un
® ve. Ut Q1. m
STOPS STEP 41 R13.ue
@ u10
us.ue
ne?
STOPS STEP 42
uto ve. ut

a
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STOPS STEP 44

STOPS STEP 45

V1o

vi3

STOPS STEP 47

STOPS STEP 48

R3?7

LOGIC DIAGRAM FOR PRINTED CIRCUIT BOARD NO. Ili

SHEET 3 OF 4
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(Continued)

COUNTS CONTINUOUSLY

U10.U13. U

U10. V7. U9

U10.U7. U9

LOGIC DIAGRAM FOR PRINTED CIRCUIT BOARD NO. Il
SHEET 4 OF 4
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(Continued)

STOPS STEP 23

CR18. R23

us. U1

Ut

STOPS STEP 24

LOGIC DIAGRAM FOR PRINTED CIRCUIT BOARD NO. IV
SHEET S OF 7
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(Continued)

3-30

STOPS STEP 02
0 U3, us. u2
i
@ US.Q11.R34
0 us.us

g u‘

STOPS STEP 03
Q u3s. us. U2
ld>—
0 us. Q10. R33
@ us. Us
@ ue

STOPS STEP 04
@ u3.us. u2
>
0 us. a9. R32
0 us.us

i u‘

STOPS STEP 08
>
@ ut.ue

E m

STOPS STEP 06
STOPS STEP 07

<>
<>
<>

vl

Ul ue

(V)]

Ut ue

LOGIC DIAGRAM FOR PRINTED CIRCUIT BOARD NO. IV

SHEET2OF 7



TM 11-5810-345-34

(Continued)

STOPS STEP 08 STOPS STEP 18 STOPS STEP 19

us, utle

CR14 CR.18

Q3. R19 R20

Q1. R1¢ Q2. R17

U4, R3 3:: R7.

Uis, v1s 3:: RS,

uis. v1e U4, V1t
U1s, U3 ute, V11 V111

o
@. -
<S>

LOGIC DIAGRAM FOR PRINTED CIRCUIT BOARD NO. IV
SHEET3OF 7

3-31



TM 11-5810-345-34

(Continued)
STOPS STEP 20
B> | <>
R
@ s, n2e. 7 @
CED>—vemin Q 7. u8
O . o

LOGIC DIAGRAM FOR PRINTED CIRCUIT BOARD NO. IV
SHEET4 OF 7
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(Continued)

STOPS STEP 21 STOPS STEP 23

Q4. R21

CR19

STOPS STEP 24

U10, U7. R11

u7.uv0

uto. u?7

u10. U7

LOGIC DIAGRAM FOR PRINTED CIRCUIT BOARD NO. IV
SHEET 5 OF 7
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(Continued)

COUNTS CONTINUOUSLY UPON RESET

us. U1
V12, ut3,
us
ut3. un Ut us. U1

Us, u1e

ute, un

us, uie

Ule, U

us.us

LOGIC DIAGRAM FOR PRINTED CIRCUIT BOARD NO. IV
SHEET6 OF 7
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(Continued)

LOGIC DIAGRAM FOR PRINTED CIRCUIT BOARD NO. IV
SHEET7 OF 7
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Logic Diagram for Printed Circuit Board No. V

3-36

This section is to check the regulation circuitry on Board V.

@ oz nes.

Geound Pesitive
Terminel C8

0 CRi. a8, R38
Tusm Powes O
Remeve l
° Geound y
Teut SEL Swinch
» J-3813
Pross & Held
RESET )
101 1 ohm scross
nat
@ a3. 04 )
Teut SEL Swinch
» J-3814
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NESET 332 .3 chun swress
)
Y
6-Q1:

This section is used to establish if the necessary clock signais are present.

Gramd UT0-8

@ @ vr.ue
(54) Q ve.ure

u1s, u1e,
R30. C1

uis

It is necessary to use a dual trace scope for this section. In each pair of signais,
the upper signel has been established to be present, the second should have
timing relationship shown. The most probsble defects are listed with each pair.

LOGIC DIAGRAM FOR PRINTED CIRCUIT BOARD NO. V
SHEET 1 OF 4
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This section is used to insure the RESET and ADVANCE circuitry
ARE functipning property. An oscilloscope must be used to

monitor.

“U‘-i:
STORAGE MODSE

P-nbl‘u__

Manitor Us-11
STORAGE MODE

U4, R31, C2

Us, U

SHEET 2 OF 4

U1, US. R33, R3¢

LOGIC DIAGRAM FOR PRINTED CIRCUIT BOARD NO.Vv
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(Continued)
Y ¥
Press & Relesse Press & Relssse
RESET ADVANCE

Ground TP-L
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©
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"LOGIC DIAGRAM FOR PRINTED CIRCUIT BOARD NO.V

SHEET 3 OF 4
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LOGIC DIAGRAM FOR PRINTED CIRCUIT BOARD NO.V
SHEET4OF 4
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TIMING DIAGRAMS
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(Continued)
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WIRING LISTS

As an aid to verify proper electrical connections, wiring lists for
PCBs are provided in Appendix C.

LINE DRAWINGS AND SCHEMATICS |

The following illustrations of printed circuit boards | through V
and the extender board are provided to SRA personnel to help in
understanding and maintaining the test set.

The illustrations show the following two views of each PCB in
this sequence:

~® The solder side of the PCB.

® The component side of the PCB showing component
location and circuitry.

An illustration of the extender board is also provided.

Foldout 1 (sheets 1 to 4) shows the schematics for all five
boards. Sheet 1 foldout starts with part of PCB No. IV because
the schematics are arranged to follow the test set’s step indicators
beginning with step 01 on both the J-3513A and J-3514A. The
notes on the sheet 1 foldout explain how to distinguish the
steps in each sequence for each interconnecting box. Since
indicator step 01 starts on PCB No. IV, the schematics begin
that way. Because of their fold-out size, these schematics are
inserted inside the back cover of the manual.
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PCB Ill, COMPONENT SIDE
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SECTION IV ELECTRICAL CHECKS

3-16. GENERAL

This section contains SRA instructions for conducting the
electrical tests. It is sequenced to match that of the technicians
who make the electrical tests on each test set immediately after
manufacture and prior to issuing it to the field. It is advisable
that SRA use this same sequence.

3-17. BATTERY SWITCH (SW5) CHECK

TEST EQUIPMENT AND MATERIALS

o Digital Multimeter.

® Battery BA-3590/U or BA-5590/U.
e External Power Supply.

TEST CONNECTIONS AND CONDITIONS

The test set must contain a known good AC power supply or
battery. Ali five printed circuit boards must be properly installed
in the test set.
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PROCEDURES:

PROCEDURES FOR BATTERY SWITCH (SW5) CHECK.

Control settings
Step| Test Equipment
No. equipment under test Test procedures Performance standard
¥ ! External power M..:hﬂ'i a. Connect extemnal power supply a. Power supply is connected ss
i supply off. (@ownh BAT ' to battery connector pins 1 stated.
- SWinvieft hand . (negative) and 4 (positive).
i positiont .
’ External power _b. Adjust external power supply b, Power supply is supplying 12
. | supply on. - jfor 12 voits £ .8 Vdc. volts £ .5 Vde.
. Digital voit- & Connect digital voitmeter to (+) ¢ Voitmeter is connected as
; meter. TB@-SI /32 and (=) TB3-33/34.  stated.
i PWR switch o d. Observe test step indicator on d. Test step indicator should read
H k. PCB No. V. 00.
Press RESET  ¢. Observe voitmeter connected e. Voitmeter should read 12 voits
button. to TB3. +.5Vvde
PWR switch off
(down).
2 BAT SWto- & Observe test step indicator on a. LED test step indicator shouid
; right hand" PCB No. V. not iluminate.
position.
PWR swilch on b. Observe voitmeter connected b. Voitmeter should read O voits
(up). Press to TB3. or less.
RESET button.
Externai power PWR switch c. Disconnect externai power c. Power supply is connected
supply off. off (down). supply from battery connector  to nothing.
pins 1 and 4.
3 Digital voit- a Connect external power supply a. Power supply is connected
meter. to battery connector pins 2 as stated.

(negative) and § (ooqmvﬂ.

Press RESET
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PROCEDURES FOR BATTERY SWITCH (SW5) CHECK (CONTINUED)

Control settings
Step| Test Equipment
No. equipment under test Test procedures Performance standard
External power BAT SWstillin b. Observe test step indicator on b, Test step indicator should read
supply on. right hand PCB No. V. reed 00.
position. '
PWR switch on ¢ Observe voltmeter connected ‘c. Voitmeter should reed 12 volits
(up). Press RE- to TB3. & 5Vde.
4 BAT SWto left a Observe test step indicator on :a. LED test step indicator should
hand position. PCB No. V. not luminate.
Press RESET  b. Observe voitmeter connected b. Voitmeter shouid reed O voits
button. to TB3. or lese. AT
5 Jumper from BAT SWto both a. Check for shorts in DC line to  a. Test step-indicators should
GND Test Point right hand and chassis. read 00.
to the Tester left hand '
Chassis. positions.
Prees RESET
External power PWR switch off b. Disconnect external power b. Power supply is connected
supply off. (down). supply from battery connector 10 nothing.

N AL A e

pins 2 and §.

i mae
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3-18. LOW BATTERY VOLTAGE INDICATOR CHECK

TEST EQUIPMENT AND MATERIALS

® External Power Supply.
® Battery BA-3590/U or BA-5590/U.

TESTCONNECTIONS AND CONDITIONS

The test set must contain a known good AC power supply or
battery. All five printed circuit boards must be properly
installed in the test set.

PROCEDURES

PROCEDURES FOR LOW BATTERY VOLTAGE INDICATOR

(LED 2) CHECK
Control settings
Step| Test Equipment
No. equipment under test Test procedures Performance standard
1 External power PWR switch oft a Connect a 12 Vdc variable a. Power supply is connected
supply off. (down). power supply to TB3-32 (+12V) as stated.
and TB3-34 (GND).
Externail power . b. Adjust externai power supply b. Power supply is supplying 12
supply on. for 12 volits £ .5 Vdc. voits £+ .5 Vdc.
PWR switch on c. Observe the low BAT IND ¢ The LED2 low BAT IND light
(up) LED2. is off.
2 a. Slowly decrease the externai a. Power supply is supplying
power supply to 8 Vdc. 8 Vde.

b. Observe the iow BAT IND b. The LED2 low BAT IND light
LED2. shouid glow amber when or
before the 8 Vdc is reached.
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3-19. VOLTAGE CHECK (12 vdc)

TEST EQUIPMENT AND MATERIALS

o Digital Muitimeter.

TM 11-5810-345-34

e AC Power Supply or Battery BA-3590/U or BA-5590/U.

TEST CONNECTIONS AND CONDITIONS

The test set must contain a known good battery. All five printed
circuit boards must be properly installed in the test set.

PROCEDURES:

PROCEDURES FOR VOLTAGE CHECK (12 Vdc)

Control settings
Step| Test Equipment .
No. equipment under test Test procedures Performence standard
1 Digital Vott/ PWR switchon Measure voitage across 100 ud
Ohm meter (up). fiter capacitor located at
set to read right front of each PCB.
12 Vdec. Prees and
release RESET
pushbutton.
PCB No. | (bottom) C1 117V 08
PCB No.ll C1 114V 08
PCB No.lll C2 114V08
PCB No.IlV C1 ‘118V £08
PCB No.V (top) Cé6 m.zvzns
b A ——— — % \“-.-a
:  The difference between the !

. Mghutandlmmo“r
: should not exceed 1 OVdc.

P TITARORC ppe s AT tyevEwee o
L NV L SR, -aa’ﬂu.o..um‘
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3-20. REGULATOR CHECK (18 vdc)

TEST EQUIPMENT AND MATERIALS

® |nterconnecting Boxes J-3513A and J-3514A.

® Digital Muitimeter.

o Clip Leads.

® AC Power Supply or Battery BA-3590/U or BA-5590/U.
® Extender Board.

e The following resistors:

130 ohm 2 watt
150 ohm 2 watt
180 ohm 2 watt
390 ohm 2 watt
680 ohm 2 watt

I place of the resistors
listec above, a resistance
Y decade box may be used.

TESTCONNECTIONS AND CONDITIONS:

The test set must contain a known good AC power suppiy or
battery. Extend printed circuit board No. V (top) using test set
extender board. Be sure PWR switch is off whenever removing
or replacing printed circuit boards.
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TM 11-5810-345-34

PROCEDURES FOR REGULATOR CHECK (18 Vdc)

Control settings
Step| Test Equipment
No. equipment under test Test procedures Performance standard
1 Digital Voit/ PWR switch to & Measure voltageatpinCof & Voltage at pin T should be
Ohm meter on (up). PCB No. V. between 16 and 18 Vdc.
set to read
18 vdc. TEST SEL -
switch -
t0 J-3613A. :
Press and *
release RESET
pushbutton. ’
b.Connect 150 Ohm resistor & Voltage at pin T should be
between pin T and ground and  within+0 to —1 voit of reading
measure voitage. m in ta, above.
¢ Connect 180 Ohm resistor in <. Voitage at pin T should drop to
paraliel with 150 Ohm resistor 0 Vdc and remain.

installed in b. above and measure :

voitage.
Press and hoid d. Measure voltage atpinC of . Voitage at pin & should be
RESET push- PCB No. V connector. within 40 to —1 voit of reading
button. obteined in 1b, above, and remsin
while RESET pushbutton is
depressed.
Release RESET e. Remove 180 Ohm resistor. . Resistor removed.
pushbutton. ..
Prees RESET . Observe voitage at pin C. £ Voitage at pin T should retum to
pushbutton reading obtained in 1b, above.
momentarily
and release. ,
g. Remove 150 Ohm resistor G- Resistor removed.
installed in step 1b, above. ;-l .
[
2 SetTESTSEL a Connect 390 Ohm resistor &, Vokage &t pin G should be
switch to between pin C and ground. ‘between 15 end 18 Vde.
b. Connect 680 Ohm resistor in . Voltage at pin T should drop t0
paraliel with 380 Ohm resistor 0 Vdc.
instalied in a. above. [onoe - .
Press and hoid c. Observe voltage at pin C. . Voltage at pin T should be
RESET push- within +0 to —1 voit of reading
button. obtained in step 2c,sboveend -
semain while RESET pushbutton
s depressed. :
- Boras e’ s a0 3. - e oo
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PROCEDURES FOR REGULATOR CHECK (18 Vdc)

(CONTINUED)
Control settings
Step| Test Equipment
No. equipment under test Test procedures Performance standard
1 .
) Release RESET " d. Remove 680 Ohm resistor. d None.
{ pushbutton.
. i
Lo Mess RESET - e. Observe voitage at pin C. & Voltage at pin C should retum
B pushbuiten ! tthereading obtained in step
. sndielesse.. 3 -
3 |t. Remove 390 Ohm rasistor £ Resistor removed.
; }mmmmngm
3 SetTESTSEL 'a Connecttestsetto aknown & None
switchy to ‘good J-35813A junction box, and
J3BI3A. ~ ..connect 130 Ohm resistor
- s-7 ... - sbetween 18V test jack on control
' s . :p.mlmdground.
3 i
‘ PressRESET b Observe voltage at 18 Vtest  b.Voltage st 18 V test jack shoud
R pushbattoss.  jack be1Sto 17.5 Vde.
4 N i
1 Pressand  c Counterwill start counting.  c Test est step indicators shoukd
releaseADV count to step 38 and stop.
pushbutton Voitage at 18 V test jack should
j’ onos: be 0 Vda.
o 7077 Disconnect J-3813A
‘4 interconnecting box and 130
: Ohm resistor installad in step
‘. : 3a above.
& SetTESTSEL a Connect testsettoa known a None.
q switch to good J-35 14A interconnecting
H J35T4A box and connect 380 Ohm
i resistor between 18 V test jack
X on control panei and ground.
i Press sndt b. Observe voitage at 18 Vtest  b. Voitage at 18 V test jack shouid
) release RESET jack. be15to 17.5 Vde.
4 pushbutton,
! PressADV pusiw c. Counter will start counting. ¢ Test est step indicators should
‘? Duttorr once: count to step 17 and stop. Press
. the alarm clear on the J-3514A
- § and the indicators should
3 advance to 19. Voitage at 18V
| test jack shouid be O Vdc.
{ PWRswitchto  d. Disconnect J-3514A d None.

.
!
[ S
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3-21. TRANSISTOR AND DIODE CHECK

TEST EQUIPMENT AND MATERIALS

® Digitai Muitimeter.

® 620 Ohm Resistor or Resistor Decade Box.

® AC Power Supply or Battery BA-3590/U or BA-5590/U.
® Extender Board.

TEST CONNECTIONS AND CONDITIONS

The test set must contain a known good AC power supply or
battery. Be sure PWR switch is off whenever removing or
replacing PCBs. All transistors referenced in this transistor and
diode check are JAN 2N2222A. The case of the transistor is the
collector. Replace any transistor not within tolerance.

PROCEDURES

PROCEDURES FOR TRANSISTOR AND DIODE CHECK

Step
No.

Control settings

Test Equipment
equipment under test Test procedures Performance standard

TIPS S D
PWR switch off Extend PCB No. I. ST 2
(down) when
moving PCB
‘boards.

PWRswitchon Apply +12 Vdc + .5 through 620 § A T
(up). Ohm resistor to Q1, Q2, Q3, Q4, R e e e R A i
Q5 and Q6 collector (case) in tumn. -

Press RESET = Measure voltage between Mmu toes than
pushbutton. collectors and ground. BVdc y ; ” .
Fo- | Apwaka S
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PROCEDURES FOR TRANSISTOR AND DIODE CHECK (Continued)

Control settings
Step| Test Equipment
No. equipment under test Test procedures Performance standard
i PWRewitch off Replace PCB No. | into test
i (down)when  set card cage.
{ moving PCB:
I board N
H !
x4 G B «]Emna PCB No. IL.
; PR swch o Aow+1z Vdc £ .5 through 820
i ok - Ohmmbtortom Q2, Q4,
o 05.00.07 Q9, and Q13 collector
e itrmnns - o - j(case) in tum.
RS Py EN .
H PushRESET. A Measure voitage between Voitage drop shouid be less than
- 1’ . fushbutton.. .. ;collectors and ground. 3vde
} Replace PCB No. I into test
i ! ut card cage.
¥, PWR ewichoft Extend PCB No. iil
: (down) when -
) moving PCB
' PWR switch-on  Apply 12 Vdc through 620 Ohm
; (upk _rasistor to G5, Q8, and Q8
K .collector (case) in tumn.
i :
5 Press RESET fmuun voltage between Voitage drop shouid be less than
i puwshbutton.  collectors and ground. 3 Vde
PWR switch off Replace PCB No. Il into test
(down)when  set card cage.
moving PCB-
boards.
& Extend PCB No. IV.
i PWRswitch on Apply 12 Vdc through 820 Ohm
i (upk _resistor to Q6, Q8, Q10, Q11
: and Q12 collector (case) in tumn.
i Press RESBET  Measure voltage batween Voitage drop should be less than
! pushbutton. collectors and ground. 3 Vde.
} PWRawilciroft: . Replace PCB No. IV into test
| (down). ‘set card cage.
.! : N
6! "Extend PCB No. V.
i :
i PWER swiich on ' Apply 12 Vdc through 620 Ohm
: (("- 8 resistor to Q8 collector (case).
-1 @ s gt 2 dian it
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PROCEDURES FOR TRANSISTOR AND DIODE CHECK (Continued)

Control settings
Step| Test Equipment
No. equipment under test Test procedures Performance standard
S ] 5.4y o e r -
Press RESET ~ Measure voltage between c e
pushbutton.  collector and ground.
¢ ) .
PWR switch off Replace PCB No. V into test
Ydown) when  'set card cage.
amoving PCB -
‘boards.
7+ <iExtend PCB No. Ill.
6 § e .y
PWRswitch on " a. Place a ground on TB2-14
(up). (J4P) and apply +12 Vdc #.5
through a 620 Ohm resistor
“to anode of CR3 (on BD3),
TB1-9 (J3C).
Press RESET 'b. Check voltage on TP1 (+18V
‘button. test jack on the control panel).
e 27 : €. Place a momentary ground
e con TP1.
which must be comected before .
d. Place a permanent ground on
the cathode of CR4 (on BD3).
Apply +12 Vdc through a 620
ohm resistor to anode of CR4,
TB2-20 (JAW).
e. Remove the ground on the :
cathode of CR4 (on BD3). l».;-' y -
Press RESET f. Observe voltage on TP1. 1. The voltage will returnto
pushbutton. +16to+18 vdc,
SRR
7

:a. Place a ground on TB3-23
(J1C) and apply +12 Vdc
through a 620 Ohm resistor
to anode of CR12 (on BD4),
TB3-25 (J3H).

b. Leave ground on TB3-23
~ (J1C) and apply +12 Vdc
through a 620 Ohm resistor
.1 to anode of CR21 (on BD4),
"TB3-26 (J3L).

L= RS A

PWR switch off - c. Remove ground on TB3-23.
(down).

el B i
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[_caution ]|

BOVE GATTERY CLAW
TO UPPERMDET POBITION.
SCPORE MO TALLING
Tg vt

[ _warning__|

SELECTOR SWATCH
ndd

3-22. CONTROL LOGIC CHECK

TEST EQUIPMENT AND MATERIALS:

® Oscilloscope.

® AC Power Supply or Battery BA-3590/U or BA-5590/U.
® Interconnecting Box J-3513A.

® Extender Board.

TEST CONNECTIONS AND CONDITIONSS

The test set must contain a known good AC power supply or
battery. Connect test set to a known good J-3513A
interconnecting box. Extend test set printed circuit board No.
IV or V (when required) using test set extender board. Be sure
PWR switch is off whenever removing or replacing printed
circuit boards.
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PROCEDURES

PCB NO. VTEST POINTS
TEST TYPE OF

POINT PULSE CHIP PIN

A MPR us 1"

B MPR (17} 10

(o] DRIVE uU10 (]

D CLOCK u1eé 12

E DATA U1s 13

F V)] 3

G (V] 1)

H ue 4

J RESET (V]:] 6

K uU1s 9

L ADV uU1s 6

M (V&) 2

N FAULT u1s 1

P SAMPLE u10 10

PROCEDURES FOR CONTROL LOGIC CHECK
’ Control settings
Step| Test Equipment
No. equipment under test Test procedures Performance standard
1 Set Oscillo- PWR switchto a. Extend PCB No. V and observe a. MPR should be positive 12 voit
scope con- on (up). Master Puise Reset (MPR) on U4, pulse approximately S meec wide.
trols as re- pin 10 (C4) at tast point (TP) B,  WMPR should be negative 12 voit
quired. TEST SEL and MPRon U4,pin 11 at TPA  pulse approximately S mesc wide.
switch to (US), pin 5 at TP A while pressing
J3813A. and releasing RESET pushbutton.

¢

Altsrnate test points above A second pulse may be seen

are in parenthesss. on U4, pin 10, as RESET
. pushbutton is released. :
;mmmww'ﬂp’-% \‘7\1‘“’"—"“".
2 a. Observe Clock Pulss (CLK) on a. CLK positive pulese shouid be
U186, pin 12, TP D. 2.5 t0 7.5 meec wide and 12 voits
in amplitude.

T v e ———— e YO e
PREDUN .

it

3-87



TM 11-5810-345-34

PROCEDURES FOR CONTROL LOGIC CHECK (CONTINUED)

Control settings

Step| Test Equipment
No. equipment under test Test procedures Performance standard
%3 K Refer to control logic diagram

i

: and verify the relationships and
pulse widths of the following
signals.

" “{ c. RESET. U9, pin 6, TP J. It must
“1not exceed 1.9 milliseconds.

a. DRIVE. U10, pin 6 (C10).

A b. DRIVE. U7, pin 3. It must not

exceed 1.9 milliseconds.

a. Negativer 12 V puise, 2.5 to
7.5 msec. Jitter between
consecutive puises shouid be-
less than' 1 msec.

bx Negative 12 V puise, 0.5 to
1.5 msec.

c. Positive 12 V puise, 0.5 to
1.5 msec.

d. Negative 12 V puise, 2.5 to
7.5 msec.

Press.\DV ' - 1a Ground U15, pin 11. Place the
pushbuttonras: - oscilloscope probe on ADV U15,

required - (pin 6, TP L

PR SV B 5 NN O T

a: One puise will be present each
time ADV pushbutton is pressed.

&2

This pulse should coincide
with and be the same width
as the drive puise on U7,

pin 3.
1 1 b. Remove the ground on U15,  b. None.
; Tpin11.
1 ;
5 Press RESET | a. Replace PCB No.Vintocard a. Signal should go to +12 volit
pushbuttom ' cage and extend PCB No. IV. level.

: Observe signal level at U8, pin

4

!
i

PressADWL. - ' |b. Observe si

12 with the oscilloscope.

ignal at U6, pin 12.

b. Signail shouid go to 0 voit level

‘ with first advance pulse and
; remain until the RESET
1 pushbutton is pressed again.
d
mmto »c. Replace PCB No. IV into card
oft” : 4‘ cage.
A e TR | ~
WW\‘SRM'"“P‘" L - TP s e ~ar

m.u—n.m-nﬂum& pin 11, slows

the test step indicator to be advenced cne stop at & time: A ground
. ﬂnunqmmummmmam
S7or 18 it there. bohut

et madiodin T & oddum

b

Datta..

e e



’ TM 11-5810-345-34

= LMUUUUUuuUuirUuUUUr U
ewr ML L LML
CE ST I N N N I e 0 e B e
ewe L L 1L _I—1_T
e | 1L L 1L

or L u - uJ u

) e, U U U U

reser _JL n N n

SAMPLE u u U u
FauLt | | 1] 1]

o L n I n

DATA |

CONTROL LOGIC TiMING DIAGRAM



TM 11-5810-345-34

3-23. TERMINAL BLOCK INTERCONNECTION CHECK

TEST EQUIPMENT AND MATERIALS

e Digital Multimeter.

® Clip Leads.

® 620 Ohm Resistor.

e 10K Ohm Resistor.

® |Interconnecting Box J-3513A

® [nterconnecting Box J-3514A

® AC Power Supply or Battery BA-3590/U or BA-5590/U.
® Extender Board.

TESTCONNECTIONSAND CONDLITIONSS

The center brace over the three terminal blocks must be
removed. The test set must contain a known good AC power
supply or battery. All transistors referenced in this terminal
block interconnection check are JAN 2N2222A. The case of the
transistor is the coilector. Replace any transistor not within
tolerance. Be sure PWR switch is off whenever removing or
replacing printed circuit boards.

PROCEDURES:

e Disconnect the wires attached to terminai biocks 1, 2, and
3 one at a time as listed in the procedures below.
Replace wire after each test except when instructed
otherwise.

® Use digital multimeter to measure terminal or wire
voltage.
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The terminals should read 0 volts with the test set RESET
pushbutton pressed. The test step indicator on PCB No.
V should indicate 00.

Pressing the ADV pushbutton will cause either the
terminal block connection or the wire removed to go to a
positive level after the test set step indicator has advanced
to the listed step and stopped. Press RESET and ADV
pushbutton several times to ensure proper operations.

If the test step indicator on PCB No. V does not advance
to the proper step, troubleshoot according to the theory
of operation.

The 12 Vdc required for certain tests can be obtained
from the test set 12 V test jack on the control panel.

PROCEDURES FOR TERMINAL BLOCK INTERCONNECTION CHECK

Control settings
Step| Test Equipment
No. equipment under test Test procedures Performance standard
1 Digital Volit/ PWR switch on Connect test set to a known good Test step indicator should stop at:
Ohm meter (up). J-3513A interconnecting box and
set for DC TEST SEL disconnect wire to: .
operation. switch to :
J3513A TB2-16 ot
TB2-19 02
Prees RESET TB2-11 o3
andthen ADV  TB1-29 04 -
pushbutton TB3-18 o8
for each test TB2-26 08
instep 1. TB3-17 o7
TB2-18 o8
TB3-21 00
TB2-6 0
T83-13 "
TB2-9 12
T83-15 3
TB2-4 L}
TB3-16 .-
TB2-1 ]
TB1-8 = .
TB2-28 18 .
. TB1-§ a9, . -
T81-7 20
TB1-12 21
TB2-24 2.
T82-7 23
TB3-1 24
TB3-4 26
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PROCEDURES FOR TERMINAL BLOCK INTERCONNECTION CHECK

(CONTINUED)

Control settings

Step
No.

Tost Equipment
oequipment under test

Test procedures

Performance standard

ke ks e ot e o

(PP G S

-TB3-12
1B1-21
.TB1-20
.TB2-22

17TB1-18

. i TB3-10

{TB2-10

1TB3-8

- TB3-9

: - - {TB3-3
L2 Rl 20N .. '!Taz.m
.TB2-18

1 TB3-20

'TB2-3

1TB1-3

iTe2-23

© ' TB1-28

‘TB1-13

‘TB2-14

FR88ERRBUURRN2BLEIBBINS

g
8

cin e eeamaaban o b

-

i s - b aas

PWR switch off
(down) while
moving PCB.

Extend PCB No. Il and verify that
collector (case) of Q3 is at ground

potential.

PWR gwitch o While stopped at step 38, apply Voitage drop shouid be less than

(voh- *12 Vdc through 620 Ohm

resistor to Q3 collector (case).

- _Reconnect TB2-8 wire.

7

0.2 Vde.

Prees RESET Disconnect wire connected to:

andthenADV  TB1-30
pushbutton for  TB2-17
each teat in stem TB2-2
a iTB1-8

PPN

Test step indicator should stop at:

39
40
42
43
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PROCEDURES FOR TERMINAL BLOCK INTERCONNECTION CHECK

(CONTINUED)
Control settings
Step| Test Equipment
No. equipment under test Test procedures Performance standard
3 GEEer— -Mm
- &A__
:’CW ' o
Dolotmmh ) , ’ R
T8t formextiost. -
cde il e BB e - A A ii; -— . . K
4 Verify that collector (case) of Q1 ; = * o
is at ground potential. Iy
While stopped at step 43, apply qumm
12 Vdc through 620 Ohm foﬂotorn! V&
to Q1 collector. . ) .
PWRewitch  Replace PCB No. Il into test set ), v
off (down). card cage and reconnect TB1-6 .
wire. :
5 PWR switch T S
N(M v ) . "l .
Disconnect wire connected to:  Test step indicator should stop at:
Press RESET TB2-25 [ o S A N SRR
and thenADV TB1-9 "e.
pushbutton for TB3-7 s -
sachtestin  TB2-12 s
step 8. - TB1-4 8
o ITB11 8- -
TB1-14 w7
‘TB2-13 7
TB2-27 w7
TB3-22 s
TB2-22 28
ap
i .-..1”’ nmrrvﬂ’f 'E‘:".;‘.
umm L
N TBR222 forment test.. L :
. i e A
) PWRewitch . Extend PCB No. Il
. oft (dowsy
-ﬂhlom,
‘PCBboard.

mwm Apply approximately 12 Vdc
{uph through 620 Ohm resistor to
011 collector (case).

Prees REBET  Observe test step indicator and
‘pushbutton. measure the voitage between
- _ Q11 coliector and ground.

e v b g
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PROCEDURES FOR TERMINAL BLOCK INTERCONNECTION CHECK

(CONTINUED)
Control settings
Step| Test Equipment
No. equipment under test Test procedures Performance standard

|

{ Observe test step indicator and  Test step indicator will advance to
J‘ Q11 voltage change. step 28 and voltage will go to

3 12Vde.

. -4 Apply approximately 12 Vdc
== through 620 Ohm resistor to Q12
collector (case).

" - | Measure voltage between Q12 Voitage should be less than

‘pushbuttom - collector and ground. 0:2 Vde.
- Observe test step indicator and  Test step indicator will advance to
] Q12 voltage change. step 28 and voltage will go to
T 12Vde.
pug 3 Reconnect wire to TB2-22.
=i Disconnect wire from TB3-6 and
: . apply approximately 12 Vdc
i through 620 Ohm resistor to Q8
i collector (case). ‘
1 Measure voltage between Q8 Voitage should be less than
; collector and ground. 0.2 Vde.
i
i Observe test step indicator and Test step indicator will advance to
1 Q8 voltage change. step 30 and voltage will go to
j 12 Vde.

Apply approximately 12 Vdc
through 620 Ohm resistor to
Q14 collector (case).

Press RESET  Measure voitage between Q14  Voitage should be less than

pushbutton. collector and ground. 0.2 vde.
Press ADV Observe test step indicator and  Test step indicator will advance to
pushbutton. Q14 voitage change. step 30 and voitage will go to
12 Vde.
PWR switch off Reconnect wire to TB3-6 and
(down). replace PCB No. Il into card cage.
10 Extend PCB No. V.

PWR switchon Apply ground to U6, pin 8.
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PROCEDURES FOR TERMINAL BLOCK INTERCONNECTION CHECK

(CONTINUED)
Control settings
Step| Test Equipment
No. equipment under test Test procedures Performance standard
Press RESET  Disconnect wire connected to: 'l’.t cup Nle.tor dnud stop at:
and then ADV
pushbutton for TB3-8 29 and 41
each test in T83-9 Stand4s
step 10. TB2-30 32 end 47
TB3-6 30 and 48
PWR switch off Remove ground from U6, pin6 ;. .
(down). and replace PCB No.Vintocard
cage.
1 PWR switch on  Apply ground to TB3-7.
(up). .
Press RESET  Observe test step indicator. Tuuhp indicator should
and then ADV advance to 34. .
pushbutton. .
Remove ground from TB3-7. )
12 Apply ground to TB1-30.
Press RESET  Observe test step indicator. ‘Fest step WM
and then ADV m» 37.
pushbutton. oo
Remove ground from TB1-30.  °
PWR switch off Remove J-3513A lnloreonmctlno.
(down). box from test set.
13 PWR switch on Connect test set to a known good Test step indicator shouid stop at:
(up). J-3514A interconnecting box and
disconnect wire attached to: :
TEST SEL TB2-18 801
switch to T82-19 802
JSE14A. ™82-11 803
Prees RESET TB1-29 904
andthen ADV TB3-18 [
pushbutton for TB2-28 808 -
each test in T™B3-17 807 - e S
step 18, T82-18 308 ) E
T82-7 o1y s <
831 812 - -
m" m . el hAR a3
T83-12 | 2% e .
TB1-21 818 ’
TB3-24 87 -
T81-33 B17 - -

K200 s diniiabic s S o itk it S
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PROCEDURES FOR TERMINAL BLOCK INTERCONNECTION CHECK

(CONTINUED)
Control settings
Step| Test Equipment
No. equipment under test Test procedures Performance standard
SRy ]
il S g
. . 1
> 1 it (N
g o i
3 | Alarm clear on the J-3514A
i ! i must be pressed to advance
4 | past step 17 (S17).
o Kl 7
! TB2-31 S18and S19
: e { TB3-30 s19
e e T TB3-27 st
‘i ' TB3-28 S20
o ‘ TB2-32 S20
1 | TB3-29 S21
! i TB1-34 S21
; | TB2-34 s22
: : TB3-25 S19
1
| L)
Do not reconnect wire to
TB328 for next step.

. i
- 1
-

PWRawitclsoft Extend PCB No. IV.

E
|

(dowwk. i
PWR switch on:
(woh
. Press RESET Step indicator stops at step 19.
' and.then ADV-
; pushbution.
Apply 12 Vdc through 620 Ohm
resistor to Q2 collector (case).
4 * Measure voltage between Q2  Voitage should be less than
: " collector and ground. 0.2 vde.
! + Apply 12 Vdc through 620 Ohm
. 1 . resistor to Q3 collector (case).
. . {
- ' Measure voitage between Q3  Voitage shouid be less then
; . collector and ground. 0.2 Vde.
! . Reconnect wire to TB3-28.
| '
15 " Disconnect wire attached to
TB3-26.

3-76 : ‘



TM 11-5810-345-34

PROCEDURES FOR TERMINAL BLOCK INTERCONNECTION CHECK

(CONTINUED)
Control settings
Step| Test Equipment
No. equipment under test Test procedures
Press RESET
and then ADV
pushbuttons.
Apply 12 Vdc through 620 Ohm
resistor to Q4 collector (case).
Measure voltage between Q4
collector and ground.
Press ADV Observe test step indicator.
pushbutton.
16 Apply 12 Vdc through 620 Ohm  ;
| resistor to Q5 collector (case). ‘ -
Measure voitage between Q5  Wollageshould be-isssthan
collector and ground. :
Reconnect wire to TB3-26.
17 Disconnect wire attached to
TB2-33.
Press REBET  Observe test step indicator.
and then ADV
pushbutton.
18 Apply 12 Vdc through 6200hm =~ -
resistor to Q7 collector (case). ' ) :
Measure voltage between Q7 ¥oltage shouid be less than
collector and ground. 0.2 Vde.
PWR switch off Replace PCB No. IV into card * ;
(down). cage. i

Reconnect wire to TB2-33.

e G e e
Aoy g ’ e T
- Al sk @0 e T § .
| a TR 5
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PROCEDURES FOR TERMINAL BLOCK INTERCONNECTION CHECK

(CONTINUED)
Control settings
Step| Test Equipment
No. equipment under test Test procedures Performance standard

PWR switch on| Connect test lead between
m Bint, i ground and TB3-24.

n—-m&r | Observe test step indicators.

Disconnect ground lead from
TB3-24 terminal and ground
TB1-33 terminal.

and then ADV

O

isconnect ground lead from
1-33.

a‘

Test step indicator shouid stop
at16

Test step indicator shoud stop
at16.

! Apply 12 Vdc through 10K Ohm
mtstor to TB3-30

Press RESET  Observe test step indicator.
and thenwADV

1 Alarm clear on J-3514A must be
pressed to advance test step
indicator.

Test step indicator should stop ‘
at18.

-~

Apply 12 Vdc through 10K Ohm
resistor to TB3-27.

Press RESET  Observe test step indicator.
and then ADV
pushbutton.

‘ Alarm clear on J-3514A must be
pressed to advance test step
indicator.

Test step indicator should stop
at 18.

§
| S

| Apply 12 Vdc through 10K Ohm
resistor to TB3-28.

Press RESET l Observe test step indicator.
and them ADV |
pushbutton.

aOMA s o9 - A

Test step indicator shouid stop
at 21.
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PROCEDURES FOR TERMINAL BLOCK INTERCONNECTION CHECK

(CONTINUED)
Control settings
Step| Test Equipment
No. equipment under test Test procedures Performance standard
P g ~ Alarm clear on J-3514A must be
pressed to advance test step
¥ indicator.
23 Apply 12 Vdc through 10K Ohm
resistor to TB2-32.
¢ RESET" ' Observe test step indicator.
-and then ADV
pushbutton.
Alarm clear on J-3514A mustbe F
pressed to advance test step
indicator.
24 Apply 12 Vdc through 620 Ohm
resistor to TB3-29.
Press RESET  Observe test step indicator.
and then ADV
pushbutton,
Alarm clear on J-3514A must be , Ry
pressed to advance test step Rk .
indicator. e ‘
25 Apply 12 Vdc through 620 Ohm
resistor to TB1-34. 3
Press RESET  Observe test step indicator. Test step indicator should stop
and then ADV at 20.
pushbutton.
Alarm clear on J-3514A mustbe =
pressed to advance test step ;
Iindicator.
28 Place a jumper wire between
. TB3-26 and TB2-34. PTRSE 4
Press RESET  Observe test step indicator. “Fest step indicator sheult stop
and then ADV R VONCRIC RS-y TRt
pushbutton. [ .
- [
" Alarm clear on J-3514A must be {
pressed to advance test step [
indicator. [ )
PWRoawitch  Remove jumper wire. o

oft (down).
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APPENDIX A
REFERENCES

A-1. INTRODUCTION

Following is a list of all forms, Army Regulations, technical
bulletins, technical manuals, and maintenance manuals
referenced in this manual.

A-2. FORMS

DA Form 2028 Recommended Changes to
Publications and Blank Forms.

DA Form 2404 Equipment Inspection and
Maintenance Worksheet.

DA Form 2407 Maintenance Request.

DD Form 1348M DOD Single Line Item Requisition
System Document (Mechanical).

Form SF-361 Transportation Discrepancy Report.

Form SF-364 Report of Discrepancy (ROD).

Form SF-368 Quality Deficiency Report.

A-3. ARMY REGULATIONS

AR 55-38 Report of Transportation
Discrepancies in Shipments.

AR 735-11-2 Reporting of Item and Packaging
Discrepancies.

A-1
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A-4. DA PAMPHLETS
DA PAM 700-3 When and How to Use SF 364.

DA PAM 738-750 Maintenance Management Update.

A-5. TECHNICAL BULLETINS

TB 750-11 General Inspection Standards for
Overhaul/Repair of
Communications Security
Equipment.

TB 750-12 Repair Procedures and Inspection

Standards for Communications
Security Equipment, Printed Circuit
Boards.

A-8. TECHNICAL MANUALS

T™M 11-5810-345-12 Operator's and Unit Maintenance
Manual for Vinson Interconnecting (
Box, Test Set AN/USM-481.

T™M 11-5810-345-24P Unit, Intermediate Direct Support

and Specialized Repair Activity
Maintenance Repair Parts and
Special Tools List (Including Depot
Maintenance Repair Parts and
Special Tools), Vinson
Interconnecting Box, Test Set
AN/USM-481.

A-2
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APPENDIX B
EXPENDABLE SUPPLIES AND
MATERIALS LIST

SECTION| INTRODUCTION

B-1. INTRODUCTION

This appendix lists expendable supplies and materials you will
need to operate and maintain the AN/USM-481. These items
are authorized you by CTA 50-970, Expendable Items.

B-2. EXPLANATION OF COLUMNS

LEVEL Shows the lowest level of maintenance that needs the
listed item. Enter as applicable:

F - Direct Support Maintenance

L - Specialized Repair Activity

NATIONAL STOCK NUMBER Shows the National Stock
Number assigned to the item; use it to request or requisition the
item.

DESCRIPTION Shows the Federal item name and, if required a
description to identify the item. The last line for each item
indicates the Federal Supply Code for Manutacturer (FSCM) in
parentheses followed by the part number.

UNIT OF MEASURE (U/M) Shows the measure used in
performing the actual maintenance function. This measure is
shown by a two-letter abbreviation (for example, EA, SH, IN). If
the unit of measure differs from the unit of issue, requisition the
lowest unit of issue that will satisfy requirements.
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B-2

SECTION Il

EXPENDABLE SUPPLIES AND MATERIALS LIST

C)
NATIONAL

$TOCK
NUMBER

0}

DESCRIPTION

8010-00-816-
9847

8308-00-208-
3496

8020-00-224-
8010

§350-00-236-
0124

5970-00-419-
4291

6850-00-105-
3084

Paint (Gray) (92528)

Poly Spray #685-16 MIL-1-48058A
(Injectorall Electronics Corp.)

Sllicone Heat Shrink Compound Type
Z9 Cat. 8109-8 (56996) B4030521
(8030 FSC)

Cloth, Cotton Cheesecloth (81348)
CCCC 440

Brush, Soft Bristied (81348) H-B-118
Sandpaper #000

Tape, Electrical (83905)

Cleaning Compound, Freon Type TF
(18598)
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APPENDIX C
WIRING LISTS

The information in this appendix consists of Wiring Lists needed
to verify the proper connections as follows:

® Between pins on cable connectors and terminal boards.
o Between terminal boards and PCB connectors.

® A wiring list for the control panel with its switches,
indicator lamps, etc.

® Wiring lists for the cable test adapter.

These Wiring Lists (Lists 1 through 14) would be used as a guide
in troubleshooting for broken wires. This information would also
be used when the test set has undergone a complete overhaul

which would require new wiring.

TERMINAL BLOCK 1

57@9@96@o§@§@9@@9999999HQQQF“""Q@HQ
000QQQOQOOOOOQOOOOEC%OOOQ_QOOOQ’OQ
| |
TERMINAL BLOCK 2
@9@@.?@9?9?9@@999??9@?999999".@%9%9
OOOOO_ _0_0 () 2 (7 [ () Ko (e (e ) e U (e K e (2 “vQOGGQ

TERMINAL BLOCK 3

-8

0:0

L)
9:0

olofe 9?F?'"9?E99999P9F .QFQ 9959@
(-] [~] [ (][] OOOOQ_OO_O 0_0@ 2| Q2|

00
-0
©:0
SRS

®
o

TEST SET TERMINAL BLOCK CONNECTOR LOCATIONS
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WIRING LIST 1. J-3513A FROM CABLE CONNECTORS
TO TERMINAL BLOCK

TO TERMINAL
BLOCK CABLE

TO TERMINAL
BLOCK

*AXECCHOVDIVZZIrX«IOMMOO®>» DJVIVZL rXCIMNMOOm®>

Cc-2

T81-1
T81-2
T81-3
TB1-4
TB3-33/34 (GND)

T81-5
TB81-6

TB3-33/34 (GND)

T81-7

TB81-8

TB81-9

T81-10
TB81-11
T81-12
T81-13
TB1-14
TB81-18
TB81-18

T81-17
TB1-18
T81-19
TB81-20

T82-1
TB2-2
TB82-3
TB2-4
T82-5
TB2-6
T82-7
T82-8
TB82-9
T82-10
TB2-11
TB2-12
T82-13
TB2-14
TB2-18
TB2-16
T82-17
TB2-18
TB2-19
TB82-20
TB2-21
TB2-22

—“4ODVXCIOO®> CHOVIXCIOO®>» VIVZZIAXCIMMOO®> MOOD®>

——

T82-23
TB82-24
TB2-25
TB2-26
TB3-33/34 (GND)

TB82-27
TB82-28
TB82-29
T82-30

T83-1
T83-2
T83-3
TB3-4
T83-5
T83-6
T83-7

T83-9
T83-10
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WIRING LIST 2. J-3514A FROM CABLE CONNECTORS TO
TERMINAL BLOCK

TO TERMINAL TO TERMINAL
BLOCK BLOCK

T82-7 T83-25
TB81-11 T83-27
T83-23 T83-26
T83-24 TB2-26
T83-18 T81-29
T83-19 TB3-28
T83-17
TB81-18
T81-17

T83-12
T83-30
T81-27

3a00®m>» VZIrxIx

TB81-34
T81-33

[}

TB3-33/34 (GND)

TB81-21
TB2-16
TB2-31
T82-32
TB82-33
TB2-34
TB1-26
TB2-19, BD4-8
TB2-11,B80D4-J

TB3-33/34 (GND)

T83-1
TB2-18

T83-29

TMOoOOm>» ioow» X«eITMTMOO®>»

RCITMTMOO®>»

T83-4

WIRING LIST 3. CABLE TEST ADAPTER CABLES FROM CABLE
CONNECTORS TO TERMINATION

TO TO
TERMINATION TERMINATION

TB1-11 T83-33-34
T81-17
T81-18
TB81-22
TB81-24
TB1-26
T81-27

TB1-29
TB2-26
T83-21
TB2-19
TB2-18
TB2-16
T83-18
T83-17
T83-15
TB2-11
T83-13
TB2-9

TB2-6

TB82-4

TB81-31
T83-19
T83-33-34

QZecrodoOm>

PINT
PINB
PINF
PINW
PIN X

(0]
xnimmmrs>w0240§

(2}
nIZrez
o
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WIRING LIST 4. PIN AND TERMINAL BLOCK CONNECTIONS FOR

TEST STEP
INDICATOR

THE J-3513A

PIN AND TERMINAL BLOCK CONNECTIONS

J3E (TB1-11) to J4S (TB2-16)

J3N (TB1-18) to J4V (TB2-19)

J3M (TB1-17) to J4L (TB2-11)

J7R (TB3-19) to P1R (TB1-29)

P1K (TB1-27) to J7K (TB3-18)

P1K (TB2-27) to J4c (TB2-26)

P1J (TB1-26) to J7J (TB3-17)

P1J (TB1-26) to J4U (TB2-18)

P1T (TB1-31) to J7T (TB3-21)

P1T(TB1-31) to J4F (TB2-8)

P1B (TB1-22) to J7B (TB3-13)

P18 (TB1-22) to J4J (TB2-9)

P10 (TB1-24) to J7D (TB3-15)

P1D (TB1-24) to J4D (TB2-4)

P1H (TB1-25) to J7H (TB3-16)

P1H (TB1-25) to J4A (TB2-1)

P1H (TB1-26) to J3B (TB1-8)

P1H (TB1-25) to J5B (TB2-28)

J2A (TB1-6) to GND

J3A (TB1-7) to GND

J3F (TB1-12) to GND

J4a (TB2-24) to GND

J4G (TB2-7) to GND

JBA (TB3-1) to GND

JBF (TB3-4) to GND

J7A (TB3-12) to GND

P1A (TB1-21) to GND

JBR (TB3-11) to J3R (TB1-20)and J4Y (TB2-22)
JaX (TB2-21) to J6M (TB3-8) and J3K (TB1-15)
J3P (TB1-19) to JBP (TB3-10) and J4K (TB2-10) and JBK (TB3-6)
J6B (TB3-2) to JBN (TB3-9)

J3D (TB1-10) to J6D (TB3-3) and J5D (TB2-30) and J4R (TB2-15)
J5C (TB2-29) to J78 (TB3-20) and J4C (TB2-3) and J1C (TB1-3)
J6L (TB3-7) to OPEN

J3L (TB1-16) to J4Z (TB2-23)

P1P (TB1-28) to J4Z (TB2-23)

P18 (TB1-30) to OPEN

P1C (TB1-23) to J3H (TB1-13) and J4P (TB2-14) and J7C (TB3-14) and
J4E (TB2-5) and J4H (TB2-8)

P18 (TB1-30) to GND

J3L (TB1-16) to J4T (TB2-17)

J6R (TB3-11) to JEM (TB3-8)

J3P (TB1-19) to J4B (TB2-2)
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WIRING LIST 4. PIN AND TERMINAL BLOCK CONNECTIONS FOR

TEST STEP
INDICATOR

THE J-3513A (CONTINUED)

PIN AND TERMINAL BLOCK CONNECTIONS

J4Ww (TB2-20) to K5 Relay; P1C (TB1-23) to J2B (TB1-6)

P1C (TB1-23) to J4b (TB2-25) and J3C (TB1-9)

J6L (TB3-7) to GND

J1B (TB1-2) to J6K (TB3-8) and JBN (TB3-9) and J4M (TB2-12) and J1D
(TB1-4) and J1A (TB1-1)

J6J (TB3-5) to J5D (TB2-30) and J3J (TB1-14) and J4N (TB2-13) and
J5A (TB2-27) and J7U (TB3-22)

J1B (TB1-2) to J7U (TB3-22)

WIRING LIST 5. PIN AND TERMINAL BLOCK CONNECTIONS FOR

TEST STEP
INDICATOR

THE J-3514A

PIN AND TERMINAL BLOCK CONNECTIONS

382888882

J18(TB1-11) to P1B (TB2-16)
J1J (TB1-18) to P1J (TB2-19)

J1K(TB1-17)to P1K (TB2-11)
J1F (TB3-19) to J3N (TB1-29)
J4C (TB1-27) to J1E (TB3-18)
J4C (TB1-27) to J3M (TB2-26)
P1H (TB1-26) to J1H (TB3-17)
P1H (TB1-26) to J3B (TB2-18)

J1A (TB2-7) to GND

J3A (TB3-1) to GND

J3F (TB3-4) to GND

J4A (TB3-12) to GND

P1A (TB1-21) to GND

J1D (TB3-24) and J2C (TB1-33) are OPEN

J1D (TB3-24) and J2C (TB1-33) are at GND

J1C (TB3-23) to P1C (TB2-31); also J48B (TB3-30) and J3K (TB3-27) are
OPEN .

J1C (TB3-23) to P1C (TB2-31) and J4B (TB3-30) and J3K (TB3-27); also
J3H (TB3-25) to K1 relay

P1E (TB2-33) to J3P (TB3-28) and P1D (TB2-32); also J3D (TB3-29) and
J2B (TB1:34) are OPEN

P1E (TB2-33) to J3D (TB3-29) and J2B (TB1-34); also J3P (TB3-28) and
P1D (TB2-32) are OPEN; and J3L (TB3-26) to K2 relay

P1F (TB2-24) to J3L (TB3-26) (through diode in interconnecting box)
J3L (TB3-26) to P1F is OPEN (due to diode in interconnecting box)




TM 11-5810-345-34

WIRING LIST6. CONTROL PANEL

LEGEND

SW = SWITCH
TB = TERMINAL BLOCK
BD = BOARD(PRINTED CIRCUIT BOARD)

ITEM

COM = COMMON
NO = NORMALLY OPEN
NC = NORMALLY CLOSED

TO

Battery connector

PWR switch (SW1)

RESET switch (83W2)

ADV switch (SW3)

TEST SEL switch (SW4)

(o

SW§-B-1 (+12V)
SWS§-B-2 (GND)
Not used
SW5-8-4 (+24V)
SW§S-A-4 (+12V)
Not used

SWS5-C-1 (+12V)
TB3-31/32 (+12V)
SW5-C-4 (+24V)
BDS-P/CP, collector of Q7

T83-31/32 (+12V)
B8DS-7

TB3-33/34 (GND)
B8DS-19

T83-31/32 (+12V)
B8DS&-3
B8DS&-2

B8D1-11/8D4-M
B8D1-12/SW4-H-COM
Sw4-8-4

8D1-20

B8D1-24

SW4-A-2
SW4-H-8/TB3-33/34/(GND)

B1-A
BD4-16/SW4-F-4
TB3-33/34 (GND)
8D1-13

802-F

8D1-25

TB3-33/34 (GND)
BDS-H

8D3-15
SW4-D-COM/BD4-16
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WIRING LIST6. CONTROL PANEL (CONTINUED)

TO

BAT SW (8WS5)

+18V test jack (TP1)
GND test jack (TP2)
+12V test jack (TP3)

EOT lamp

BAT IND lamp

Transistor Q7
(chassis mounted)

B8D3-22/BD4-18/BD5-C (+18V)
8D5-B
B8DS-E

BD-1-12, SW4-A-1

SW4-C-COM, TB3-33/34 (GND)

SW§-8-2

Battery connector pin 2
SW1-A-COM

SWs-C-3

SWS§-A-2

Battery connector pin 1
TB3-33/34 (GND)
SW§-B-4

Battery connector pin 4
SWS§-A-4

Battery connector pin §
SW1-B-COM

BD5-27 through 18K resistor to TP2
TB3-33/34 (GND)
BDS-6 through 18K resistor to TP2

8D3-D through 510 ohms to E1 and
then to TB3-31/32 (+12V)

B8D3-2
T83-31/32 (+12V)

805-D

SW1-B-NO, BDS-P
BDS-M

C-7
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PRINTED CIRCUIT BOARD CONNECTOR (FRONT VIEW)

WIRING LIST 7. TERMINAL BLOCK, PCB, AND CABLE
CONNECTIONS

LEGEND

BD = PRINTED CIRCUIT BOARD SW=SWITCH
TP=TEST POINT NO = NORMALLY OPEN
COM = COMMON CTA = CABLE TEST ADAPTER

CTA CABLE
CONNECTIONS

[ ]
Oﬂﬂﬂﬁbﬂndg
--

A Cable, J12A

A Cable, J12E
A Cable, J12C

ACable,J12R&A W

ACable, J12S & W

Acable, J12L & B
ACable,J12J4T

c-8 ‘
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WIRING LIST 7. TERMINAL BLOCK, PCB, AND CABLE
CONNECTIONS (CONTINUED)

CTA CABLE

J-3513A _CONNECTIONS

P1R B Cable, J22G
P1S
PIT ACable, J12N &F

Terminal
Biock 2

B Cable, J22X
B Cable, J22F

ODONORNDWN =

B Cable, J22W
B Cable, J22E

B Cable, J22A

B8 Cable, J22B
B Cable, J22C

B Cable, J22T7
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WIRING LIST7. TERMINAL BLOCK, PCB, AND CABLE
CONNECTIONS (CONTINUED)

CTA CABLE
CONNECTIONS

BD1-26
BD2-12
802-2
801-D
8D2-23
8D2-D
8D2-20
B8D2-10
8D2-16
8D2-C
BD2-F
8D1-27
8D1-L 8 Cable, J22R
B8D3-9
801-10 B Cable, J22S
8D1-8
BD4-E B8 Cable, J22L
B8D4-4 8 Cable, J22J
804-C A Cable, J12G
8D2-24
B8D1-2 B Cable, J22N
8D2-25
B8D4-19 Jic
8D4-C J10
8D4-23 J3H
8D4-11 J3L
BD4-25 J3K
804-B J3P
BD4-14 J3D
8D4-26 JaB

DOAONORDLON =

BD1-A&1, BD2-A&1, TP3, +LED2, SW1-A-NO,
E1, E2, BD3-Ad1, BD4-A&1, BDS-A&1

BD1-F&28, BD2-F&28, BD3-F428, SW4-C-COM, SW2-B-COM,
TP2, BD4-F&28, BDS-F&28, BAT CON PIN 2

SHELL SHELL
J1,J2,44 J12,J22

C-10
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PRINTED CIRCUIT BOARD CONNECTOR (FRONT VIEW)

The following Wiring Lists (lists 8 through 12) show connections
for each printed circuit board.

WIRING LIST 8. PRINTED CIRCUIT BOARD NO. | CONNECTIONS

LEGEND

BD = PRINTED CIRCUIT BOARD E=EMITTER

TB = TERMINAL BLOCK 8= BASE

NO = NORMALLY OPEN C=COLLECTOR

NC = NORMALLY CLOSED SW=SWITCH

CP = CONTROL PANEL LED = LIGHT EMITTING DIODE
COM = COMMON

TB3-31/32 (+12V)

TB2-8, J4F (3513), J22F

BD4-2

TB1-25,P1H (3513)

TB1-27, P1K(3513),J4C (3514) J12J & T
BD4-F

8D3-8

TB1-22,P1B (3513),J12R& W

TB1-26, P1J (3513)P1H (3514),J12L.& B
T83-13,J7B (3513), J22R

T82-9,J4J (3513), J22W

TB1-24,P1D (3513),J128 & W

A
B
C
D
E
F
H
J
K
L
M
N
P
R
8

TB1-8,J3B (3513)

c-11
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WIRING LIST 9. PRINTED CIRCUIT BOARD NO.Il CONNECTIONS
(CONTINUED)

TB2-15, J4R (3513)
TB3-3, J6D (3513)
TB1-19, J3P (3513)
8D3-13

BD1-19, BD3-19 & 21, BD4-7, BDS-5
B8D1-18, BD3-20, BD4-L, BDS-B
SW4-E, COM
TB3-33/34 (GND)
TB3-31/32 (+12V)
TB2-12, J4M (3513)
TB2-10, J4K (3513)
8D3-Y

TB2-21,J4X (3513)
801-C

801-B

8D1-14

B8D3-X

TB3-8,J6M (3513)
TB2-2, J4B (3513)
TB3-2,J6B (3513)
TB1-20, J3R (3513)
TB2-22, J4Y (3513)
803-C

TB3-9, JBN (3513)
TB1-10,J3D (3513)
TB1-14,J3J (3513)
TB2-13, J4N (3513)
TB3-7,J6L (3513)
8D3-26

BD3-F

TB3-5, J8J (3513)
TB3-20, J7S (3513)
TB3-22, J7U (3513)
TB2-3,J4C (3513)
T81-3,J1C (3513)
TB3-33/34 (GND)

CONOREWLN - NMOIOIBPIN <

C-14
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PRINTED CIRCUIT BOARD CONNECTOR (FRONT VIEW)

WIRING LIST 10. PRINTED CIRCUIT BOARD NO. 11l CONNECTIONS

BD = PRINTED CIRCUIT BOARD E=EMITTER

T8 = TERMINAL BLOCK B = BASE

NO = NORMALLY OPEN C =COLLECTOR

NC = NORMALLY CLOSED SW = SWITCH

CP = CONTROL PANEL LED = LIGHT EMITTING DIODE
COM = COMMON

TB3-31/32(+12V)
BD1-H

BD1-15
TB1-13,J3H (3513)
TB2-23,J4Z (3513)
BD2-22

B8D2-H

8D2-P

BD4-K

A
B
c
D
E
F
H
J
K
L
M
N
P

C-1§
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WIRING LIST 10. PRINTED CIRCUIT BOARD NO.IIl CONNECTIONS
(CONTINUED)

BD2-9

B8D2-4

=LED2 (CP)
BD3-7

B8D2-v

B8D2-15

=LED1 (CP)
B8DS-10
TB3-33/34 (GND)
T83-31/32 (+10V)
B8D4-20

TB2-14, J4P (3513)
T81-9,J3C (3513)

TB1-16, J3L (3513)

B8D3-A

TB1-6,J2B (3513)

TB3-14, J7C (3513)

TB2-5, J4E (3513)

TB2-8, J4H (3513)

BDS-C

B802-B

T81-30, P1S (3513)

SW4-F-3

TB2-25, J4b (3513)

TB1-28, P1P (3513)
.TB2-17, J4T (3513)

8D1-19, 802-C, BD4-7, BD5-5
B8D1-18, BD2-D, BD4-L, BD5-B
8D1-19, BD2-C, BD4-7, BD5-5
B80D4-18, BDS-C, SW4-G-COM (+18V)
TB1-23, P1C (3513)

TB2-20, JAW (3513)

B8DS5-N

8D2-21

B8D2-K

TB3-33/34 (GND)

c-16
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PRINTED CIRCUIT BOARD CONNECTOR (FRONT VIEW)

WIRING LIST 11. PRINTED CIRCUIT BOARD NO. IVCONNECTIONS

LEGEND

8D = PRINTED CIRCUIT BOARD E=EMITTER

T8 = TERMINAL BLOCK 8 = BASE

NO = NORMALLY OPEN C=COLLECTOR

NC = NORMALLY CLOSED SW = SWITCH

CP = CONTROL PANEL LED = LIGHT EMITTING DIODE
COM = COMMON

TB3-31/32 (+12V)

TB1-17, J3M (3513), J1K (3514), J12E
TB3-19, J7R (3513), J1F (3514),J12G
TB2-18, J4U (3513), J3B (3514), J22B
TB3-17,J7J (3513), J1H (3514), J22L
BD1-F

TB2-26, J4c (3513), J3M (3514), J22T
TB2-11,J4L (3513), P1K (3514), J22E
8D3-K

B8D1-18, 8D2-D, BD3-20, BD5-B
BD1-11, SW4-A-COM

B8D1-6

A
B
C
D
E
F
H
J
K
L
M
N
[
R
S
T

’ ‘ C-17
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WIRING LIST 11. PRINTED CIRCUIT BOARD NO.IV CONNECTIONS
(CONTINUED)

TB3-28, J3P (35149)
T83-24,J1D (3514)
TB1-33,J2C (3514)

TB3-33/34 (GND)
T83-31/32 (+12V)

BD1-C

8D1-3

TB3-18, J7K (3513), J1E (3514), J22J
TB1-18, J3N (3513), J1J (3514), J12C
TB1-11,J3E (3513), J1B (3514), J12A
8D1-19, 8D2-C, BD3-19421, BDS-S
TB2-19, J4V (3513), P1J (3514), J22C ‘
TB2-16, J4S (3513), P1B (3514), J22A
TB1-29, P1R (3513), J3N (3614), J22G
TB3-26, J3L (3514)

TB2-33, P1E (3514)

TB2-34, P1F (3514)

TB3-29, J3D (3514)

TB1-34,J2B (3514)

SW4-D-COM, SW4-F-4

B8D5-11

BD3-22, BD5-C, SW4-G-COM (+18V)
TB3-23,J1C (3514)

8D3-2

TB2-32, P1D (3514)

TB2-31, P1C (3514)

TB3-25, J3H (3514)

u
v
w
X
Y
z
A
B
[
[
E
7
1

2
3
4
s
8
7
8
9

TB3-27, J3K (3514)
TB3-30, J4B (3514)
B8D5-4

TB3-33/34 (GND)

Cc-18 ‘ '
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PRINTED CIRCUIT BOARD CONNECTOR (FRONT VIEW)

WIRING LIST 12. PRINTED CIRCUIT BOARD NO.V CONNECTIONS

8D = PRINTED CIRCUIT BOARD E=EMITTER

TB = TERMINAL BLOCK B=BASE

NO = NORMALLY OPEN C=COLLECTOR

NC = NORMALLY CLOSED SW = SWITCH

CP=CONTROL PANEL LED = LIGHT EMITTING DIODE
COM = COMMON

TB3-31/32, P1N 14 (+1 2V)
BD1-18, BD2-D, BD3-20, BD4-L
BD3-12

SW4-F-COM

B-Q7(CP)
BD3-25
C-Q7 (CP), SW1-B-NO (+12V)

A
8
c
D
E
F
H
J
K
L
M
N
P
R
S
T
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WIRING LIST 12. PRINTED CIRCUIT BOARD NO.VCONNECTIONS

(CONTINUED)

C-20

CONORALLON = NMOO|BPIN<SXE<C

SW4-G-5

BD3-22, BD4-18, SW4-G-COM (+18V)
E-Q7 (CP)

SW4-G-8

TB3-33/34 (GND)

TB3-31/32 (+12V)

SW3-NC

SW3-NO

BD4-27

BD1-19, BD2-C, BD3-19 & 21, BD4-7
TP3 (CP+12V TEST POINT)
SW2-A-NO

BD3E
BD4-17

PINA(+12V)

TP1 (CP, +18V TEST POINT)
TB3-33/34 (GND)




SW = SWITCH

TM 11-5810-345-34

WIRING LIST 13. CABLE TEST ADAPTER

TO
PRINTED CIRCUIT
BOARD, CONNECTOR
PIN, OR SWITCH

Cable AisJ12

Cable B is J22

TO
PRINTED CIRCUIT
BOARD, CONNECTOR
PIN, OR SWITCH

TB1 (A" Cable) B

TB1 (“A” Cable) A-Anode
TB1 (“A” Cable) L-Anode
TB1 (“A” Cable) J

TB1 (“A” Cable) N

TB1 (“A” Cable) E-Anode
TB1 (“A” Cable) G-Cathode
TB1 (“A” Cable) R

TB1 (“A” Cable) C-Cathode
TB1 (“A"Cable) T

TB1 (“A” Cable) F

J1-P

J1-G

J1-8

J1-T

TB1 (“B” Cable) N

TB1 (“B” Cable) C

TB1 (“B” Cable) J
TB1(“B"Cable) T

TB1 (“B” Cable) F

TB1 (“B" Cable) R

TB1 (“B” Cable) L

T81 (“B" Cable) G

TB1 (“B" Cable) B

TB1 (“B” Cable) A

TB1 (“B" Cable) E

J3-J

TB1 (“A” Cable) E-Anode
TB1 (“A” Cable) T

TB1 (“A” Cable) L-Anode
TB1 (“A” Cable) G-Anode
TB1 (A" Cable) N

TB1 (“A” Cable) J

TB1 (“A” Cable) A-Anode
TB1 (A" Cable) B

TB1 (“A” Cable) C-Anode
Ja-J

TB1 (“B" Cable) L

Ja-H

TB1 (*"B" Cabie) N

TB1 (“B” Cable) G

TB1 (“B” Cable) C

TB1 (“B” Cable) A

Ja-uU

TB1 (“B" Cable) T

J4-v

SW-3

TB1 (“B” Cable) J

TB1 (“B” Cable) E

TB1 (“B” Cable) B

TB1 (“B” Cable) J

TB1 (“B” Cable) A

TB1 (“B” Cable) G

TB1 (“B” Cable) E

TB1 (“B” Cable)C

TB1 (“B” Cable) J

TB1 (“B" Cable) T

TB1 (“B” Cable) T

TB1 (“B" Cable) A

TB1 (“B" Cable) C

TB1 (“B” Cable) E

J6-R

TB1 (“B” Cable) J

TB1 (“B” Cable) G

T81 (“B” Cable) L

TB1 (“B” Cable) N

TB1 (“A” Cable) N

J7-H

TB1 (“A” Cable) J

TB1 (“A” Cable) L-Anode
TB1 (A" Cable) T

TB1 (“A” Cable) G-Anode
TB1 (A" Cable) E-Anode
TB1 (“A” Cable) A-Anode
TB1 (“A” Cable) C-Anode
TB1 (“A” Cable) B

TB1 (“B” Cable) C

TB1 (“B” Cable) A

C-21
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WIRING LIST 13.

TO
PRINTED CIRCUIT
BOARD, CONNECTOR
PIN, OR SWITCH

CABLE TEST ADAPTER (CONTINUED)

TO
PRINTED CIRCUIT
BOARD, CONNECTOR
PIN, OR SWITCH

C-22

TB1 (“B" Cable) E
TB1 (“B” Cable) E
SW-5

T81 (“B” Cable) G
SW-5

T81 (“B” Cable) J
T81 ("8 Cable) L
TB1 (“B8” Cable) C
Sw-4

T81 (“B”" Cable) T
T81 (“B” Cable) A
SwW-4

TB1 (“B"” Cable) A
T81 ("B” Cable) W
TB1 (“B” Cable) F
TB1 ("B" Cable) T
TB1 (“B” Cable) R
TB1 (“B" Cable) L
TB1 (“B" Cable) L
TB1 (“B” Cable) B
TB1 (“B” Cable) N
TB81 (“B” Cable) E
TB1 (“B” Cable) G
T81 (“B” Cable) J
TB1 (“B” Cable) X
T81 ("B” Cable) C
TB1 (“B" Cable) S
TB1 (“B” Cable) W
TB1 (“B” Cable)C
TB1 ("B" Cable) F
TB1 (“B” Cable) N
TB1 (“B” Cable) B
T81 (“B8” Cable) J
TB1 (“B” Cable) A
TB1 (“B” Cable) E
TB1 (“B" Cable) T
TB1 (*B” Cable) L
TB1 (“B” Cable) R
TB1 (“B” Cable) G
TB1 (“B" Cable) S
TB1 (“A” Cable) A-Anode
T81 (“A” Cable) B
TB1 (“A” Cable) C-Anode
TB1 (“A” Cable) E-Anode
TB1 (“A” Cable) F
TB1 (“A” Cable) G-Anode

TB1 (“A” Cable) J

TB1 (“A” Cable) L-Anode
TB1 (“A” Cable) N

T81 (*A” Cable) R

TB1 (“A” Cable) S

T81 (“A" Cable) T

TB1 (“A” Cable) N

T81 (*A” Cable) X

TB1 (“A” Cable) W

T81 (*A” Cable) C-Anode
TB1 (“A” Cable) N

TB1 (“A” Cable) A-Anode
TB1 (“A” Cable) B

J13-E

TB1 (“A” Cable) J

TB1 (*A” Cable) E-Anode
J13-M

TB1 (“A” Cable) T

TB1 (“A” Cable) L-Anode
TB1 (“A” Cable) R

J13-T

T81 (*A” Cable) G-Anode
TB1 ("A” Cable) S

T81 (“A” Cable) F

TB1 (“A” Cable) C-Anode
TB1 (A" Cable) R

TB1 (*A” Cable) W

TB1 (“A” Cable) S

TB1 (“A” Cable) E-Anode
TB1 (“A” Cable) A-Anode
TB1 (“A” Cable) B

TB1 (“A” Cable) N

TB1 (“A” Cable) T

TB1 (“A” Cable) L-Anode
T81 (*A” Cable) J

TB1 (“A” Cable) F

TB1 (“A” Cable) G-Anode
TB1 (“A” Cable) X

TB1 (“A” Cable) E-Cathode
TB1 (“A” Cable) G-Cathode
T81 (*A” Cable) A-Cathode
TB1 (“A” Cable) J

TB1 (“A” Cable) L-Anode
TB1 (“A” Cable) C-Cathode
TB1 (A" Cable) T

TB1 (“A” Cable) A-Anode
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WIRING LIST 13. CABLE TEST ADAPTER (CONTINUED)

TO
PRINTED CIRCUIT
BOARD, CONNECTOR
PIN, OR SWITCH

TO
PRINTED CIRCUIT
BOARD, CONNECTOR
PIN, OR SWITCH

TB1 (“A” Cable) C-Anode
TB1 (“A” Cabie) E-Anode
TB1 (“A” Cable) A-Anode
TB1 (“A” Cable) G-Anode
TB1 (“A” Cable) E-Anode
TB1 (“A” Cable) L-Anode
TB1 (“A” Cable) B

TB1 (“A” Cable) L-Anode
TB1 (“A” Cable) A-Anode
TB1 (“A” Cable) G-Anode
TB1 ("A” Cable) N

TB1 (“A” Cable) T

J18-v

TB1 (*A” Cable) C-Anode
TB1 (“A” Cable) J

TB1 (“A” Cable) E-Anode
TB1 (“A” Cable) A-Cathode
TB1 (“A” Cable) C-Anode
TB1 (“A" Cable) T

TB1 (“A” Cable) G-Anode
TB1 (*A” Cable) J

TB1 (“A” Cable) E-Anode
T81 (“A” Cable) L-Cathode
TB1 (“A” Cable) N

J20-R

J20-N

J20-P

J20-K

TB1 (“A” Cable) B

TB1 (“B" Cable) A

T81 (*B" Cable) B

T81 (“B” Cable) C
TB1.(“B" Cable) E

TB1 ("B” Cable) F

TB1 (“B” Cable) G

TB1 (“B" Cable) J

TB1 (“B8” Cable) L

TB1 (“B” Cable) N

TB1 (“B” Cable) R

T81 (“B" Cable) 8

T81 (8" Cable) T

TB1 (“B" Cable) W

T81 (“B” Cable) X

TB1 (“B” Cable) A

TB1 (“B8" Cable) A

TB1 ("B” Cable) N

TB1 (“B” Cable) L

TB1 (“B" Cable) L

TB1 (“B” Cable) E

J23-K

TB1 (“B" Cable)J

TB1 (“B” Cable) B

J23-E

T81 (“B” Cable) C

T81 (“B” Cable) G

TB1 (“B" Cable) T

TB1 (“A" Cable) T

TB1 (“A” Cable) N

TB1 (“A” Cable) L-Anode
TB1 (“A” Cable) G-Anode
TB1 (“A” Cable) E-Anode
TB1 (“A” Cable) J

TB1 (“A” Cable) B

TB1 (“B” Cable) E

T81 (*B" Cable) C

TB1 (“B” Cable) A

TB1 (“B” Cabie) N

TB1 (“B” Cable) L

TB1 (“B” Cable) J

TB1 (“B" Cable) T

TB1 (“B” Cable) G

TB1 (“A” Cable) A-Anode
TB1 (“A” Cable) G-Anode
TB1 (“A” Cable) E-Anode
TB1 (“A” Cable) C-Anode
TB1 (“A” Cable) J

TB1 (A" Cable) T
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WIRING LIST 14. CABLE J21 ON CABLE TEST ADAPTER

FROM TO
CONNECTOR PRINTED CIRCUIT
PIN BOARD

B S TSROSO SO SO
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