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SAFETY SUMMARY

The following are general safety precautions that personnel must understand and apply during operation
and maintenance.

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must observe safety regulations at all times. Do not replace components or make
adjustments inside the equipment with high voltage present. Under certain conditions, dangerous
potentials may exist when the power control is in the OFF position. To avoid injury, remove power and
discharge and ground a circuit before touching it.

DO NOT SERVICE OR ADJUST ALONE

Under no circumstances should any person reach into the enclosure for the purpose of servicing or
adjusting the equipment except in the presence of someone who is capable of rendering aid.

RESUSCITATION

Personnel working with or near high voltages should be familiar with modern methods of resuscitation.

WARNING

Personnel must wear safety goggles when destroying the | R lamp assembly to prevent eye damage or loss
of sight.

The lamp bulb in the | R source is pressurized to about 215 psi. Safety goggles shall be worn and a
protective shield for the body (such as plexiglass panel) shall be used whenever disassembly beyond the
filter retainers (i.e., within the housing) is necessary. If lamp bulb is to be handled, light gloves shall be
worn. Failed bulbs shall be disposed of by enclosing them within a thick plastic bag before breaking
with a tool with a flat surface such as a shovel. Disposal techniques similar to those for cathode ray
tubes are recommended.
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CHAPTER 1

INTRODUCTION

1-1. PURPOSE AND SCOPE.

This manual contains fault isolation instructions for, the direct support and general support maintenance
of the M89 infrared transmitting set.

1-2. TROUBLESHOOTING PROCEDURES.

Troubleshooting and testing of the training equipment and subassemblies will be accomplished by the
procedures contained in_chapter 2| and the schematics in TM 9-6920-483-34-1.

1-3. FORMS, RECORDS, AND REPORTS.

All personnel and organizations responsible for operating and/or maintaining this equipment are also
responsible for the preparation and disposition of appropriate forms, records, and reports.

1-4. SECURITY RESPONSIBILITIES.

a. The security classification of the DRAGON Weapon System Equipment is UNCLASSIFIED.
Portions of data relative to the DRAGON system are classified.

b. The importance of security of classified material cannot be overemphasized. Security is an
individual as well as a Command responsibility.

c. Safeguarding of classified material will be accomplished in accordance with current directives.
1-5. REPORTS OF EQUIPMENT MANUAL IMPROVEMENTS.

Reports of errors, omissions, and recommendations for improving this publication by the individual
user are encouraged. U.S. Marine Corps reports should be submitted on Form NAVMC 10772 in
accordance with MCO 5600.4 1 . All other should be submitted on DA Form 2028, Recommended
Changes to Publications, and forwarded directly to: Commander, U.S. Army Missile Command, ATTN:
DRSMI-SNPM, Redstone Arsenal, Alabama 35898.
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CHAPTER 2

FAULT ISOLATION

2-1. GENERAL.

a. This procedure is designed to be used by an electronics technician when the target source fails to
perform correctly.

b. We strongly recommend that you start at the beginning of the procedure and work through, and
not skip or omit anything unless instructed, because the procedure is designed to work effectively only
in this sequence.

2-2. TEST SEQUENCE.

Test sequences referenced in the procedure are:

“Troubleshooting The Power Supply Modulator” Instructions . .. ... ........... beginon
Lamp - “Failure to Modulate” - INSIUCHONS . . .. ... oeeveaeas e begin on
“Troubleshooting the PCA Card” Instructions. . . ............. .. oo, begin on

Output Power Calibration INStTUCHIONS . . .. ... oottt e begin on
2-3. SPECIAL EQUIPMENT.
Two pieces of specia equipment required to perform these tests are:

Tektronix type 422 oscilloscope -or- equivalent (with a compensated probe)
Fluke digital multimeter, type 853A-03 -or- equivalent

Additional piece of equipment required to perform PSM Output Power Calibration
Variable power supply 24 Vdc to 30 Vdc @ 30 Amps.
2-4. REPAIR PARTS.

Refer to TM 9-6920480-24P-1 for repair parts.
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-----------------------1

] TO perform repairson the TARGET SOURCE (TS) i
i & the POWER SUPPLY MODULATOR (PSM)
" YOU need to understand each unit’s purpose i

& the functions it provides. |
I ——

The TARGET SOURCE
houses/cools the Xenon lamp
& provides optical filtering for the radiated light

has a high voltage power supply to light the lamp

(between cathode & anode)
F172~
Lo :
GENERAL INSTRUCTIONS ‘— T ~_
o BEFORE ANY ELECTRICAL TESTING \o ALWAYS USE E12 & E13 FOR GROUND CONNECTION
test all cables for continuity between appropriate pins (chassis anodize may insulate "chassis ground”)

for shorts between adjacent pins

"TO OBSERVE WAVE-FORMS
use Tektronix 422 oscilloscope or equivalent
use a compensated probe
(do NOT use coaxial cable/distont wave-g§ornms)

« IF ANY TEST FAILSTO FIND FAULTY COMPONENT
look for circuit wiring “OPENS’
look for circuit wiring ERRORS
look for circuit wiring “SHORTS’

"FOR DC VOLTAGE MEASUREMENT & CONTINUITY CHECKS

* A FAILURE NOT UNCOVERED BY INSTRUCTIONS (during testing) use Fluke Digital Multimeter or equivalent

is cause to continue the test series (if possible)
as the failure is likely located by a later test « ALL RESISTANCE VALUESARE IN OHMS
* VOLTAGE READINGS ARE TO GROUND
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The POWER SUPPLY MODULATOR
provides cooling for itself
provides the lamp
with regulated/modulated power and its monitoring
& with controlled boost voltage for starting

has a DC-to-DC converter
has a modulation and power control card
has current and voltage control & switching for lamp starting
arc stabilizing
& normal operation.

GENERAL STRATEGY

FIRST isolate the problem to the TARGET SOURCE(TS)
or POWER SUPPLY MODULATOR(PSM)

IF BOTH ARE FAULTY - repair the PSM first.
SECOND determine those basic functions not operating normally.

THIRD isolate the failed component
by checking the operation of all minor circuit functions
contributing to the faulty basic function.

26V power cable leads
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2-4

TEST ALL CABLES

for continuity and
LIV § ACAV AN RN ] I\a ("R RAN]

1A

BLOWERS
RUNNING

™ [ {a" N\l ea
cal stvs ov | 5N 5068 | i

R A v AL TR
CUNNECT ALL CABLES
between Power Supply Modulator(PSM)

Target Source(TS)

- ; l_ BLOWER |
fncuml o ~Ant !- AMNT DIMRIT If‘

TURN “ON" MAIN CIRCUIT BREAKER

{PSM's CB1)

& +26V power ——— —eeee e D1 TV IDNC unc:ln

W1 NUNVL I

LDL IUNY UT
~ — I REMOVE CABLE from PSM-to- TS.

|
2 AM..g;:m;‘ i

' .
o mpizer e o/
e d ] .‘ ..‘w.

R

REMOVE PSM FROM CASE
REMOVE | EANS from Q9 & Q10 l_

MUST be able to provide NOUVE LEAUD Q3 & QI
40 amps at +26V to PSM (emitter & base) on chassis

s

\ oeen oven-sthessed

TEST TRANSISTORS [epuace s [recowect enos of o5 & ano]

g |1T oniy one FAULTY |(em1tter & Base) |

e ———

o use good transiston-to-chassis insulaton gasket “\\\:\\\
o renew heat-thansfen grease e
o wse good tie-down insulating shoulder washerns v NUT"TRV
o POSITION MOUNTING HOLES(do not nevense) OWER "ON"
“~\-_____‘7to CENTER transiston Leads in clearance ﬁgfsﬁ_’,,—" ////’
£
TEST DICDES CR12,CR14,CR16 I REPLACE as required M

) A o
CR17,CR18,CR19, CR20,CR21, CR22 I (one end still disconnected )I' LA

CR23,CR24,CR25,CR26,CR27,CR28

PP

(use an ohm meten Rxi0 -on neanest- scale)

I.TO TEST A DIODE CR_ _, or VR_ _, ~ MEASURE h1gh res1stance(meter +lead to-diode cathode)l

8 (disconnect one end) o s
L] MEASURE low resistance(meter +lead-to-diode anode) ]
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d28
e

" REPLACE l 0'
TNCORRECT INVERTER INVERTER |
OUTPUT VOLTAGE (noted on unit) BLOWER NOT

RUNNING

CB1 STAYS "ON” ‘P-mmu NACTN D1 ‘

1
TURN “ON“ CRL ——H ey
; i‘ DISC%EEI I_gghER QAW‘ngnnEm in nhnf] ‘

— o e . QUIT 11 Uil 1 g e ST ITVT L RUWH 1T wWIIUSY

kcRL TURNS "OFF —— -
CORRECT SHORT | RECONNECT LEADS to 09 & Q10

on 26V buss (emitter & base) on chassis

OO0
o
s
ol
m
(@]
— ¢
by
=
.<
U’
X
o
;U
oy

| C(]\NECTPOVERCABLE CBL TURNS “OFF” I’,c
ﬁ

'n IRN "mn (R1

e ll l
_ A
CBL STAYS “ON” I. 28

R T T A TRANMATETAR A use an ohm meter Rx10 -or nearest- -scale) 2 )

iU B R ITRADIDIUR WL, - ((:umpa?e resistance readings to a new part i CR23 L6

| s b base-to-emitter/both directions)

1 é:EO%eZ %moi nonmap) (base-to-collector/both directions) 1 QRZZJL 7

i cveet ¥ “' (collector-to-emitter/both directions) i CR219 g l@“@;\

(used power transistons may have Less nesistance, collectonr-to-emitten) M Xz b

l!!!!!g!!!!!!!!!9!55555555!25555! L, 8
P@-EE—©© ® ® ®
® O QPEEEPOOEE © ©
©l©2@)3©5©0@)lo@)l I©l’£(§)l4©l©l!© @ Q@Z;OZ
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- WARNING 5 _— — 2C
! \ s allow 10 seconds N N
NDO NOT LOOK AT LAMP DIRECTLY  \\ ( switcH - "OFF" between 3
Q (WITHOUT PROTECTIVE GOGGLES) [\ N Lamp stand Dwals _»”~ M ATTAN TANTeATAD wnern IR
A N e FUUULAL IUN TIUILAIUR "UT
.LEAVE LENS GUARD IN PLACE . —~ — ‘#
BRELOuw SURROUNDING TEMPERATURES | LAMP NOT LIT S I e —
% OF 8L° r/du L = 26 Tafter 20|-t'l"‘;65) !! =
NALUAYS WEAR PROTECTIVE GOGGLES \N —_——— ~— A
g‘.._AR TARGET SOURCE - IF LENS k} W ‘:n”'; Ibzl\',p N E; =— MIDULATION INDICATOR "ON” =
iGUARﬁ IS NOT IN PLACE i A S'TKRTHS 'IT wrar | @ B !
CH “ON - 2 ——
BNEVER TOUCH LAMP BULB ANODE | N B
NEAD - UNLESS AL POUER IS "OFF'\g | | WPLIGHTS B o oa ) g
N-- AND CAPACTTORS 1 2 €3 5 W | » AA
NARE FIRST DISCHARGED THROUGH AN N ( T0second T | NEEE——— e
N e e e e W \, maximum J
‘APF’ROX- LUU OHM/Z WATT KEJLINTOK AN “~ -
| H
. THIS 'ULIHC{ C_I‘ KILL I\J\-! - \
S ey s ey rd T~
SN
\>
Ce e \‘J// _
o I — AN
q‘ ‘!. —~— .'.—“. K - \
- ‘;g !‘\-/ /
L} o/l_.‘, ‘,5) \‘\ /
Ve . . P \
¢ 2/ ey e
o :...fN\»\
| . B Operating range meter
L o
T o ~Main circuit breaker
P e Vs "CR1"
o (O bl
O - / WITH power "OFF"
- /1— \’\ // {/ capacitons discharged N\

. protective goggles worn ) \
@od_gIat;mn/ Lamp Start\ E— / \ protective gloves worn \
Indicator / Switch— i N - \

"ps1" —/ / D —— \
L TO TEST Tunnunl—r-ul RFMVF t;gn air filter/retainer Innw\\ I\ FAMD ANODE L EANY (top) I
2 TARGFT FIURN UFE 1 M L i tan ~nuam INUUV C LAWY ANODE LEAD (top)
A I A\ N} | o1 llUU)llly LUP covernr

SOURCE(TS) W
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2A

WITH ONE END OF ALL DIODES
STILL DISCONNECTED

TEST FOR from +side of C7,C9,C12 1
d

from -side of C8,C10
SHORTS-TO-GROUND from J2-B(front panel) to groun

REPAIR

shorts to ground

DIERE WikeS

DO NOT TRY
POWER "ON"

REMOVE LEADS from Q9 & Q10

(emitter & base)

cr

c12

USE WiIP2 CABLE AT TS

for checking voltages

on High Vo1taﬁe Power Supply

MONITOR VOLTAGE(with voltmeter)
Pin 4 to Pin 8 +400%80V

[TURN “ON" Wi Totohe

(Bl LAMP START SWITCH “ON”

TROUBLESHOOT [
PSM

prepare to

SAFELY OBSERVE voltages
and high voltage sparking

in the Target Source

CHECK CABLE

CONNECTOR
WiP2 AT TS

EITHER
EOTHER INcoRRECT
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T — N
. use a 100 ohm/2 watt nesiston
$ > ﬂ on similarn typelnot critical)
RS> T h——
é \‘\

~NDDCrT ‘

‘ 7%
LURREL I | A

NN #ACTH L s N Imeadiioe v TAGE sae » 10v ne o8
IUKN UFF PSM's CBI \ MCASURL VUI?BIHU-[’EW-‘?]‘?DZ * E)\]J; h l'
DISCHARGE capacitors C1,C2,C3,& C5 Pin 15 to 8 0 ca »
RECONNECT lamp anode(top lead) I INCORRECT ’ TROUBLESHOOT PSM &3 A
DNALED O DCM! A rel ____________
PUMER "UN PO S UBi

_

INCORRECT | TRACE PATH-TO-GROUND in PSM IREPLACE/REPAIR' REVEASURE |
L

thru R9(45.3),R2(2.61),R3(1.00) | as required RESISTANCE l .23
R24(45.3),R25(45.3) el v

MEASURE RESISTANCE 1824 ohms

Pin 17 to Pin 8 of WIP2 Cable

2o nemove starnting electrode's connector S S J
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— TROUBLESHOOTING THE PSM
TEST DC-1o-DC CONVERTER OPERATION . / usdng
J FiRST DIAAM ___CT e _S Tektronix »tl_JpQ 422 TN N TN
= DISWUNNEL T CABLE, scope on equivalent
I with compensated mobe)ﬂ‘ 40V\_} / \ /

from P1 on pEA”Esra““'Cej/\__/ ’ Jov— RN e (W u/*
OBSERVE WAVE-FORYS ~ T \ J /X /

_l from J to Target Sour
| on case of Q9 & Q10 ' * \_/ ~—_ 7 \_/

CORRECT ACCEPTABLE INCORRECT

'------------------------------------q
1 70 TEST A DICDF CR e R _ (use an ohm meten Rx10 -or nearest- scale)

P Rove My, s U VI MEASURE high resistance(meter +lead-to-diode cathode) 4
i (disconnect one end) MEASURE low resistance(meter +lead-to-diode anode) | 7N
5 N . S S . I—l W
B 70 TEST A RESISTOR R _( ), - MEASURE specified( ) resistance | k W u )
| (disconnect one end (using an ohm metenr) | Nt/

N Ilunnnnr'c'lr
TEST DIODE_CR33 ) WEFRS KA D 2B
(if part present) 4

®
a4AR o7 RESISTORS R18(2) FREDLACE- I‘
- -— NLV1VY /9 | B |}

Lol UnNo NI10L\& asS required
RT9(510),R20(200) ,R21(75) h i oo OBSERVE CORRECT WAVE-FORMS | P
R35’i2i if iart "iresent l WAVE-FORMS NOT OK 05 & 10

g Eg 8 ~nnncrT ._L _
CR8L ©00©6666" : e EPSA
= QO < pe § % 2 O29. MAJIRF VUUTAE o & ' REPLACE CAPACITOR
[E DB Wi E EE oo asisy, ith CORRECT €12

s ® e\@ L\;é@ J2-M to ground = TEST DIODES . -'f_-—

*02990Q ? 9 R INCORRECT | croe JEST DICDE H ;
@ EJ " ULRCOUSURC/
®

s LIEZO)
—_—

—&w
PFO—ai© @
Fo—E3-© G
Fe—E)© G
5@ _&

'0-80 of
' @-Erzi-© @
&

5 l LA LAY A A \..I'\L5. ] 2 !CRZB -. l
“CR26 REFLACE

INCORRECT as required
y

o
©
004
/ /
o o0
e
N

3
o
a

"
9 ,©
RBTe

~J
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mr A ~NNNCEAT . " . Bp
O M LURREL | ' o ] -
VOLTAGE .' CORRECT  |REPLACE CAPACITOR| REMEASURE
+641.8V,J2-S to ground | H €9 | VOLTAGE I
1 dVa'a's)s was s TT-'QT nmﬂ-'ﬂ CR18.CR1Q :
Ll el LAY WRIV» LR | R | 1 RE .
e | FUE L | R
SC
5B CRRECT N D sC : RE‘_
TOR
DS VLA |58 e [P gPCITR| FREARE )
-611.8V, Jz-P toground |B 8 |8 S
—— INCORRECT TEST DIODES cr17,cRr20 |f

Voot ace 11 REMEASIRE

sl L1

S
:

N Ul NL

" TEST DIODES
| CRI2,CR29,VR9,VR10

W R T— |
w

Ei:

——
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CORECT ) 5B
—
if |
INCORRECT REPLACE CAPACITOR CS I
i -
e (AR

T Jh sC
ifl -

I AAr AARAATTAR AT l (aVan ¥V o Wa N1V of 1~ T

INCORRECT | REPLACE CAPACITOR C10 | REMEASURE VO

L}

c10

PR
it B

INCORRECT mé%(}‘(}QACITORS RIEASURE VOLTACE ) @ A

| ..GA
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eA hf\l\l‘\l‘f!ﬂl' 1 A REP'_N:}_-‘ ‘
while holding lamp switch _J'GB = r‘equ.MmTrM\nm-|
in START position [ ] r RO"CASURE
MFAQIRF V0I TAGF l‘ INCORRECT I | VOL TAGE
IU‘WIL VULlr_IUI_ ' - Vil T WA
+400¥80V, J1-4 to ground B — ry
— TEST DIODES B
INCORRECT CR21,CR22,CR23, l' I
NS R CORRECT |

F}P‘."j/ AN
. ‘Eﬂ = by
L‘ﬂ@
|
sB  pp— El@
TR ol 6C L
+26%3V, J1-3 to ground ]
WHILE noldmg lamp switch| 8@ nAN
in START position [rarmonerr 1 mforramrr hold lamp S"”tCh ON
INCORRECT | DISCONNECT POWER | TEST FOR DEAD SHORT
cable from J3 J3-1 1-3
] TURN N CRI yem—— N0 SHORT
U
a— a— Tllf‘nnnrﬂ' _
(-] o4 INCURRCL | TEST DIODES cria,cr1s

MO VOLTAGE, e

~n
Vil Latiiivue

of CR14
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E= Y
o
" : ROEASIRE
INCORRECT INCORRECT |REPLACE CAPACITOR C11| VOLTAGE
with CB1 "OFF" brepiacE S1 1 with cB1 O o Ef i =
hold lamp switch "ON" if NO short hold lamp switch "ON"
- REMEASURE VOLTAGE éB
TESTTOR DEAD SHORT 3-8 o A ) eB
MEASURE VOLTAGE at CORRECT as
J3's plug, 26V necessary '66
M A :i']ch ]cm "ON" CORRECT l’ecéc
= sc old lamp switch "ON" | @
REPLACE S1 [with NECT, e I’ . RE]‘EASU%" 5
if NO shortjhold 1amp switch "ON" with CB1 "OFF" I B
REMEASURE VOLTAGE ’%E piEQRCIZJE/_\DC%DRT INCORRECT | REPLACE CR1

C
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P09 ® G Q @ PPPQPPQEQ o
Sl EEEZ CEhbEaL
2988864 59668880 -
96° 99 9 91RPPGORL"
oo BEIg gAY
D00 6000 e -
T 1-E- RN T
P ==l FHE e
c7 Hzgo mm@z 75
feee,o{ =/ Jo—~\7o = =
CR1/3 CR16 RE]VEA&JE‘
|

— | TURN OFF CBI ] RECONNECT P! to the PC card,  BMa o
TURN UFF_ @] o LURRCL I REMOVE GROUND I reconnect cable from TS to PSM (J'l’).' <BD
r_ DISCHARGE CAPACITORS -
i 7B C1, 2, 3, an d_5 2‘ ._,
: GROUND P1-R T B [ VOLTAGE GREATER THAN 45V replace (I
r TURN CBI ONand measure —l—l otherwise TEST DIODES CR12,CR29
d L}tage 824V J2-8 to E10({J2 K INC[RRECT' TEST RESISTOR R22 (1ess than 1 ohm)
y
E /L_—_\
E AN
NOTE Voltage will continue to \
( i"MﬁaA-e to~62v becg,u/.se 05 aﬂlno:agaa )
1 g g \ Sbtn Lo St T )
‘:1‘_)@ EC)E o O \\—___,//
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,el_f.:t:'évzz,
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N e |
- | I Ty Yo =V = @ O |
_ h 0 . (g5 | [EEP |0 ) &/ __‘,i.illf;r cs\ 1
T~ el o |Paa Padade :cﬂll N
/7~ K DE-ENERGIZED N\ =" 8eg e |l - |
V 4 4—6 voi,tage GREATER THAN \ || ¢ qb.ﬁ? _:_lc..n oow e )R I}
\ “(case) of Q15 on PCA Card / I / iy
N A& £ Ry ., &
V/ \ NI
\\ START |AMP ‘ ‘ gﬂ
N TrETTp—
_ TTTROh AR CORRECTED —— —
8B ECONNECT P1 70 Pca carD | 1Y ]

'n L
l-

N

R.FI7Fn with lamp "OFF" R

/ K1 ENERGIZED \\/// I TE{ST RESIST05R17 i* i
{ Li§ voltage LESS THAN \ / Y { 0.01 ohms =S N
+1V DClabnowmal) on collecton , — REQTCTANCE CORRECT |
\(case) of Q15 on PCA Card / { a8t wires nemoved ) | FESISIANE LUREL |
\\ / \ 4rom one end / CEs———

e —————— v
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R s crs | P14A
TEST TRANSISTORS | REPLACE. | RECONNECT P1 [ peernar 1w
Q7 & Q8 as required |to PCA Card S

T

RPN

8 ';I o2 Joo e 0 \@

. o ¢ UE g ﬂ&‘q:"! l X
¢ o)
Q . ] { e IH T:':.l_; ‘ Q7

|
|
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)
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! Q6
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R12
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Cm N "WF" ’ QB
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CBL STAYS "ON" lMOA
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TYPICAL 25% /
DUTY CYCLE ZERO v

10A i' mlﬁé\l’r{a%maqoz i 'lOB —/
with WLIT mued on oscilloscope

— e N\ cottectons of Q7 & Q8

o o | MODULATION DUTY CYCLE INCORRECT

I' (below 10% OR above 70%)
lﬁzpélﬁg& NO MIDULATION, lelgH&D% a%ﬁys worrvy | G0 to “FAILURE TO MIDULATE” Instructions .12A
idle cuwwrent
grom Q14 Q2 MIDULATION STOPS/STARTS AT INTERVALS

COMES “ON" IMMEDIATELY as Tamp lights | TEST TRANSISTORS| REPLACE
OR LATER THAN FIVE seconds Q12,Q13,Q14 as required

modulation indicator DS
should switch grom "OFF" to "ON"
when modulation begins
Pin K1 - C1 MORE —l

\ POSITIVE THAN + 20V

WITH WP 104 LT ¢ MIULATIG, |2 g T STy "
1oC BUT DSL shows “0FF” | B FAULTY DSI OBSERVE 11 “ov f P11
: in K1 - C1 MORE
if NEGATIVE THAN +2ov. P1A

WITH LAYP NOW LIT & MODULATING
& DSL shows “0N" M) 1188

10B S “ON"ONE to FIVE seconds AFTER LAMP LIGHTS “oc
LAYP LIGHTS/MDULATION BEGINS | g |
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LESS THAN +2v | REPLACE FAULTY K1
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Ve w

~

CARD FAULT
(relay drive cir

I MORE THAN +2v |

- >
)
& & o

=¥

O

NG

accepta

~

c17

\

R44 R41 R40 CR7

\

7

Q15
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igl 1”'”.$=%5

PR REPLACE l CTADT | AMD ‘
ol 1 TEST DIDES SIARI LA'F E N

R6 .CR7 FRR
s R40(10K) R44(20K) | as re_quwed_l-VGMLATION AN §
2(2K) ,R43 (1. 2K) ﬁDSI "U:F"I

l‘b

@' ‘
%
243 5
‘“8

‘— ‘w@?c | |
N AVP |

—& 4 - e-

" INCORRECT METER INDICATION |[CONNECT TOGETHER | START LAP |§ ¥ B
J1-N,K,H,&M on PCA Card | MODULATION . W
U, |\CORRECT METER INDICATION R 22A

uty Cycle ouwuxﬁy requines depot repain
b “‘ad with meter neading {incorrectly -as Long as-

scope-measured duty cycle 448 between 10%

\ /

2-25



TM 9-6920-483-34-2

-------------------------------

e A !TO TEST A TRANSIST(,R @ _ - compare resistance readings to a new part g

&/ 1 (£20% variation gffff_w em1t§§r{90th d1rect10ns) :

DISCONNECT LEADS(base & emitter) B I  between parts is nonmat) kZ‘??eéifoﬁflAfﬁ.i?IiZﬁﬁﬂnflrﬁfﬁli’?finc\ 8

of transistors Q7 & Q8 B 1 (wed power transistons may have Less nesistance, collector-to- am,ttm)l

Trom chassis terminals j S N IS NS S S G I S N I GND GED SIS NN BN NN GNE NN SN GEN GNS SN SN SUD NN GND BNN NN SN Eme
ORS

< MEASURE. VOLTAGE, 1623V

P T - = |
5
GROUND Il ANDE to J2 | - R15 junction Il

o

S, |
(]
.o
(=)}
o]
-~

No
) X
o

. B
o

o

f
§
o
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e
7
o
Cail: g
(Cg Lk o
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fa

w
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|'|'0 TEST A RESISTOR R_ (), - MEASURE specified( ) res1stance|
l.(duconnec,t one end (using an ohm meten)
---------------------------

TEST DICDES CRS,CR6,CR7,CR8
IORET] 5] ISR i INCORRECT ORS R13(51),R14(390) [REPLACE. = R12B
ch TEST RESIST R15(1), R23(100) as required

~ne

MEASURE

AT

L REPLACE AU
ORRET AR 2@ (s TN 2 VOLTAGE
_ Wy & e ] 1 LURREL ! II " 1:=Eiii

TEST DIODE CRe F___.
INCORRECT |TEST RESISTORS Rs(1K),R12(1) | REPLACE

R7(100),R8(390), R'IO 24) as required

INORRECT | 17 TRANSISTORS | Teomd_r

(use an ohm meter Rx10 -on nearnest- scale)
lTO TEST A DIGE C —' R VR _ - MEASURE high resistance(meter +lead-to-diode cathode)|

con"QCI one en MCAQIUDE Yaw wacictancralmatrar +1aad_+n- diode znndn\
FILAGUNL 1TUW TTolotLarnvoj\nicLer TICAUT LV T VWG Hivue

MEASURE. CORRECT

13A

T™ 9-6920-483-34-2
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2-28

@m)uwww DUTY CYCLE
at collectons of Q7 & Q8
using an OAW

oo |
| |_1| p about 33V \ 108
TYPICAL 75% s UZtR(‘ v \ ﬁ
DUTY CYCLE
N LAYP LIT & MODULAT ION
Lokt | DUTY CYCLE STEADY
e Episel | between 10 - 70%
- DCANMMEAT | CATG I oranr _
RELUNINCL | 4
13A of Q7 & 08 to " Iml |fl
TEST TRASISTORS |RPIAE. B RPLAE. | recownect p LAP LIT —BUT- MODULATION]
Q12,Q13,Q14 Ias requiredl as required | 4+, %%Egrdl I Ih]JIY YC[TE —N%o-/ Y

PRt I Wm AW W W

R25(45.3),R30(68K),R27 (470K)
R28(51K),R29(5'|K)

ﬁ TEST DIGIS CR30 CR3] ﬁ ndedhdbiedoddy
TEST RESISTORS R9(45.3),R24(45.3) I

ce

(o) R TESTERCR
> |[ifolg-
|
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BTO TEST A CAPACITOR C_ _, - SUBSTITUTE a new part i
B (disconnect one end) ~ & REMEASURE required vo1tage.

OR repeat prior test .
T'IIYXJYrryr:rJr r*» 17 v i 2 0 0 0 B}

LAWP LIT & AT
CYCLE
between 10 - 70%

—<Sz

D | 1T o M ™ B
SUBSTITUTE rop 2 | START (28 I Twr oSty §ip 108
AT A LTI 073 8013 IS@;

between 10 - 70%
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CONNECT ANODE of CR10 on
connecting to

o~ —
+2 .-lm
+ B

© —— (=] =

o g Lo
A g 2] ) G 6
% %_ ﬂ@ rm -
= gllog L5
= % B~ g
Frp =g
o V.I/II../ )
m@ ek :mﬁqll. S
o = :_ U mﬁ_m HVvI g Mu
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N
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q- (D = _-
i

ITUTE a new part
SURE required voltage

TIiT
A

- SUBS
& REME

(disconne

IU IES1 A

B TN TroT

a
i
| &

S po |
1= |
12 1

-
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I~ 1
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EEN

=D X
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I =35
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e,

e L ——
DO NOT Light Lamp while
TROUBLESHOOTING the PCA Card

IF VR8is not
card, connect

L
ZENER DIODE

resent on A

anode to END of C8 connecting to TP
TEST g o l
ir

YIND

cathode to END of C8 connecting to AR1, pin 2

\ 148

(Jan TN758A)
e S DiscoveCT wire ) NEASURE VOLTAGE |

v
J

K

tKi?Y WIRE CONTINUITY between from Ji-E on PCA Card +1512V at TP6
1-L(on PCA Card) and CATHODE END l

f CR14(on PSM chassis). CONNECT TP3 | TURN POWER “ON" ﬂ
REPAIR as required to G

CORRECT . ‘15A
it
INCORRECT as requirea | +15I¢ ]
TEST DIODE VR3 I INCORRECT l TEST CAPACITOR I |,, RRECT . .
T |TEST RESISTIR Rsz<z|<>| — ) e ®

- REPAIR SHORTS
* +1§I Eegs_oangAT9;9§9UND replace Q11

- —————————————————————— N .
i TO TEST A TRANSISTOR Q_ _, - compare resistance readings to a new part
(£20% variation (base-to-emitter/both directions) i
! between baits is nowmal) (base-to-collector/both directions) ]
| TEER P A8 TR (collector-to-emitter/both directions)
l_ (used power thansistons may have Less nesistance, collecton-to-emitter) g
Gl SiE GND BN N ND D D AR GED GNP NN GND GED GND GED GED BED GED GND GED GED GED GRS GED GND GED GED (NN GED GUN GNN GBS IR G NN aEm
TN TEST A NIMAC D ~n \D _ luse an ohm meter Rx10 -on nearest-scale) s
iU ool A DIl LQH)'J UR YA — = MEASURE high resistance(meter +lead-to-diode cathode) §

| (disconnect one e MEASURE low resistance(meter +lead-to-diode anode)
.--------------------------------------

2-31

T™M 9-6920-483-34-2



TM 9-6920-483-34-2

2-32

PEASIRF VOLTAGE g
—22 4V anode end }

1
28]
1P
-

cma  VEASRE VA | sg W 'ESUREVOLTAGE o gyl REPLACE.
TOA -5t2v at J1-A | BT B (— Tl M l——
WRECT B 1= CORRECT  —
Y —
weoreert | SUBSTITUTE | — N
(NVORRELT [ APNEW PART for ARz [ INCORRECT |TEST DICDE VR4 B
,vEAgURE VOLTAGE ° » JEEEE— e = I TEST RESISTOR R22(820)M
e e, | g N |REEASURE VOLTAGE | § I oo ————5—
pin 7 it - . Il'(tl"U\Lt
CORRECT A L ﬁ?ﬁ!\ N as required
— 1 160 T IS C 2 S———
R U '
CORRECT. _‘16‘\
C MEASURE VOLTAGE op ™ ,
~* 10.5%0.5V at TP4 iTh CORRECT B\ 9 18 A
A v T  — ——aul e
INCORRECT | TEST TRANSISTOR | REPLACE |RHVEASURE VOLTAGE if i—

Q9 as required

LN Y a a i nren o
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e C P e
— -B(on
WHEN -22V CORRECT | o¢ CR13(on PSM chassis). REPAIR as required "GA

(RECT R P 158
FEVEASIRE VOLTAGE | S
-15%2v at J1-A '
cr | TEST DIODE va1 TEST CAPACITOR
TEST RESISTOR &1 (2K). B INCORRECT 2
REP ROEAIRE | @ — T
as :Eéggi red VOLTAGE l' RE VOLTAGE
CORRECT .155
[ MEASURE
+3.4%1.8V .150 A—7T1 o R c T
e 5~ oNIFl TeTIIiB O
TEST FOR SHORTS-TO-GROUID [ REPAIR e [T pisB O:‘::::::mﬂm \
-15v PCA r -1542V at J1- o 0 w0 0 o [2]|2] s :
INCORRECT 5V buss (on card) eplace platadel io .
" I e
o a-
@%ﬂfﬂ@ ‘
TEST DIODE CR10 | REPLACE | MEASURE o Ywm

as required |+0.5+0.5V at TP4 . 16 A ro2 \ ARz \ R21

TEST RESIST
R21(470),R29(470) VR4 CR10
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2-34

: A A %2 %9
02V —[—. . CORRECT WAVE- FORM
/ \_—C o)
N N | T—
-6.2£2V—\— I\
M /
/ \_/
/
/
1& A UBSERVE WAVE-FORM WAVE-FORM INCORRECT (TP2)
VTOM  Tp2-to-ground(on oscilloscope) ’

%

a (BSERVE WAVE-FORM

TP1-to-ground(on osc1lloscope)

AT AU _TADL

(( GENERAL APPEARANCE of')
CORR

0 T ¢s5grs | Q3R4 Qzllr VR2 R3

| | A\ Aq=b) ey
ARy L8 T e\ AR (g FEHTE O
WSl b an
o e A
el e oy )

i O
Py Fea
asy” A 5L L\/\Wﬁa Uﬁ‘l

/ / /L

C14

LARY 4

CR4 /R12

una
VRO

C18

R34 C3 R9 C1 R6
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(i§ present)
/ pr—
/— REPLACE e

TEST CAPACITOR cs | as required
TEST DICDE CR4 VR8
TEST RESISTORS
R2(169),R5(1.5K),R7(169),

R9(27K), R12(10K),R13(10K),
IR34(27)

INCORRECT Egsl (T)gmsmmRs '

OBSERVE
WAVE-FORM
at TP2

if REPLACE

as required

INCORRECT

% WAVE-FORM
1P2

| TEST CAPACITORS
C4,C5,C8,C14,C15

186A

CORRECT ’ 186 A s
if
! CORRECT ‘ 186 A
INCORRECT | TEST DIODE VR2 oy [EEE [ og
TEST RESISTORS Ro(100) [ required | WAVE-FORM | §
see dwg.10190246) at TP1 ,
R4(see dwg.10190246) INCORRECT EESE3CQEAE;TORS

SRR coreeT iy 16 A
WAVE-FORM at TPI %S
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OBSERVE SQUARE-WAVE at TP4
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R8

/ potentiometer

!

LOCKW

MAX, CLOCKWISE/ potentiometer R31
. C ISE

& &

ADJUST WIPER A
l

from across C8

from TP7

1QA FOVE SWAREWAE SIGWL | REVVE JUWPER WIRE |

REMEASURE VOLTAGE

as required

Q7 & Q8

5V, TP3-to-ground

vus

MEASURE VOLTAGE

+15

TP9
/

TP3
/

TP7
\

i W

PRy S
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AS WIPER ARM MOVES TO

TN EEEEE——

,/”UEE oscilloscope on DC Lnput

visdion )
,/'MVJALOV

]
L2010 D
QW

P
o

sweep rate at 1 millisecond

vertical sensitivity at 5V/division

(
AN

208

~r—

OBSERVE VOLTAGE a

PO

|
potentiometer R31

WHILE MOVING WIPER ARM of R8

COUNTER-CLOC

FROM MAX, CL
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CORRECT . ' 208
R‘EPL‘A‘CE I MNEOEAT NNDNACSIT™ IR . .
as required RLTEA "
# INCORRECT | TEST RESISTORS

R23(18.7K),R24(10K)
R31(2K - potentiometen)

|REPLACE.

as required

Ia’aVs !> wWass . A
LURRELI 21A
R8(5K) o

. a'al ma
R23£18.7K),R24(10K;,R46g620), e ULLUURL
-RIS 1K OR 665 ohms),R31(2K-potentiometen)
AND IF NOT TESTED BEFORE i IINCORRECT .
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o ma——————— A
this completes
usding an ohm meten PCA Cand testing

— 7/

— N ~~ oS oY ] ATYN L N - - - . P e N W Y YA
nOEEN REMOVE PCA CARD | ADJUST R8 for 2500 ohms(IF R15 is 1000) . )
21A TURN POWER “OFF” (CB1) I FROM PSM I R8 for 1000 ohms(IF R15 is 665) between pins 1 2 |
o ADJUST R31 for 7C0 ohms(IF R15 is 1000) ' _
R31 for 1000 ohms(IF RI5 is 665)etween pins 1 -2

I\

this will adjust the powern regulation
to prevent !Lamp Muc,tua,aon
Lamp exungwoslung

£ DO d.

\ & PSM drauwd ng excess cwutens,

———
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I\L‘
o Check all wine coninectd
o P1 connecton cn PCA Card

o wines on E12 & EI3

Al o \
T
-

K1
48
) o |
- T

REINSTALL PCA CARD IN PM

.iQD
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ODI

1
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(&5 ]

R24.
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——————1 |SING O0SCILLOSCOPE, MEASURE LAMP CURRENT AVERAGE
ADJUST EXTERNAL

OBSERVE LAMP ANGDE VOLTAGE VI (J2-B TO J2-A).

VOLTAGE TO 24V | and RECORD THE VOLTAGE | by multiplying the voltage (VI)

h
i
228 PONER SUPPLY VOLTAGE (J2-J TO J2-L) | CALCULATE TOTAL CURRENT At, I P ¥
. s Vo by 300. RECORD At. B

\l ) ;'IT bF_\_J Use ave/LagQ poimt} N - |
\ | \. if Large )Léppﬂe,/
\\ _vj_a le. g. 30 volts) // TYPICAL CALIBRATION VALUES
Vi = 0.040v
Vi = 5V
At = 12 amps
Ai = 1.92 amps
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2-48

INCORRECT
Rt et e f 2t i it srms s ]
CALCULATE LAMP POWER OUTPUT by B
muqlt. ] . th 1 AL APy Av 1M\ 11N T‘f\,l- l.v. N
23A  t re TOTAL CURRENT (AD) Tess the LAMP POKER OUTPUT sE
T%I C ALIDNDCAT - . 300 + 30 watts ' . l
TULLE VUKKLENI A1 l
= _ AMP NPDAWBIFND NANLITHIHIT Yy A\
1.e. LAMF FUNWLK UUIV =Ya(AT-A1) .
- P> R3] laYelate etk o
NI R8 CORRECT
- | \\
-~ hd I.. IEIRERERE)] IEISREIREIREIREIREIS |
© F8Y ¥ g9 7 'g 9 W LQ
O <0 w0 = 0 B N
e w_I,Imgmg{l — ]
G e C I e I
_ W= (@)U % 88 UU

»*

j@@@ «
T

Sw o QAT § B8

. = wa g (=) [ oo (o LH

o & - o
MEASURE IDLE CURRENT AVERAGE CALCULATE LAMP POWER OUTPUT by i
VOLTAGE vi (J2-G TO J2-L) multiplying the LAMP ANODE VOLTAGE (va) |
CALCULATE IDLE CURRENT Ai by by the TOTAL CURRENT (At) less the |

multiplying the voltage (Vi) by IDLE CURRENT Ai. o

0.383. RECORD ai. i.e. LAMP POWER OUTPUT =va(At-Aj) B
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