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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.

1-1/(1-2 blank)
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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” - INSITUCHIONS . . .. ... ooe v aeis e begin on
“Troubleshooting the PCA Card” Instructions. . . ............. .. oo, begin on

Output Power Calibration INStTUCHIONS . . .. ... oot et 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. |
T ——

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

BLOWERS
TEST ALL CABLES WL
for continuity and shorts R wowr | LISTEN FOR BLOWERS | e @
1A CBL STAYS “ON* [ $n°psM & in TS it l
R AT T Al AIRI R -
CUNNELT ALL LABLES o
between Power Supply Modulator (PsM)| TURN “ON* MAIN CIRCUIT BREAKER| § I N BOWR |
Target Source(TS) (PSM's CBl1)| == NI RUNN
& +26V power ——— i —
M1 MIDNC uncren

LDL IUNNY U
"—h I REMOVE CABLE from PSM-to- TS.

N
ol o or >/__\ REMOVE PSM FROM CASE .
I R REMOVE LEADS from Q9 & Q10

L |
2 ‘ MUST be able to provide / I '(“é’m%lfer & base) o;'c‘r;a‘s‘sml

40 amps at +26V to PSM

DV gy, T / ﬂod om

P ﬁ* B Liaomes been over-strnessed
Sl § _— N

o enpiines iuire o l/2e
e d ,. .‘ ..‘w.

l
Ry TS TEST TRANS SISTORS [REPLACE BOTH_ | RECONNECT LEADS of 09 & 10]

4/”///,/’ |1T oniy one FAULTY |(em1tter & Base) |

o use good thansiston-to-chassis insulaton gasket \\

o enew heat-thansfen grease e

o use good tie-down insulating shouldern washers VO NUT TRY

o POSITION MOUNTING HOLES(do not neverse) QWER " ON"
\to CENTER transiston Leads in clearance W /

Z
TEST DICDES CR12,CR14,CR16 | REPLACE as required 1

A A e
CR17,CR18,CR19, CR20 CR21,CR22 (one end still disconnected) 'ZA
. CR23,CR24,CR25,CR26,CR27,CR28
\K N CR29'& CR33(if present)

'>\‘1

(use an ohm metern Rx10 -on nearest-scale]
170 TEST A DIODE C orR VR_
8 (disconnect one ons ]—l — = MEASURE h1gh resmtance(meter +lead to- d1ode cathode)l

a
MEASURE Tow T851§CCHCEUT|EI€T +lead-to-diode dnUGE) [ ]
L xr r 7 r i r g rF F N K B B _ N _N B 2 0 B _ R 2 N R _N B N N } R N N ¥ § ¥ § § | |



T™M 9-6920-483-34-2

d28
e

T T Tog
TNCORRECT INVERTER INVERTER | B
OUTPUT VOLTAGE (noted on unit) BLOWER NOT

RUNNING

CBl STAYS ”m” ‘P‘nlml nncen ANl ‘

1
TURN “ON“ CRL ——H ey
; :‘ DISC%EEI I;ghER 92%1@(1& in nhnf] ‘

— R . abie Trom M | tO the ieve! sShown 1n pnoto

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

on 26V buss (emitter & base) on chassis

OO
o
x
Pl
m
(@ X
— ¢
by
=
.<
U'i
X
o
;U
oy

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

'n JRN llrwn (R1

T e ll l
_ A
CBL STAYS “ON” I. 28

B T T A TRANMATCTAR A use an ohm meter Rx10 -or nearest-scale) 2 24.

B U JBS1 A TRANDIDIUR W _, - compare resistance r‘eamngS to a new part u CR23 L6

] (2203 variation ( base-to-emitter/both directions) b Crook

b botween pants is nonmar) \pase-to-collector/both directions) ) < ?

i F “' (collector-to-emitter/both directions) i CRZ” gt l@l%

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

[© © 9PEEOOOEEE ° ©
R S I IIRIOICIoJRIOIN
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2-6

| WARNING || — —— 2C
! % s allow 10 seconds N N
N\DO NOT LOOK AT LAMP DIRECTLY N\ ( SWITCH - "OFF" between :
Q (WITHOUT PROTECTIVE GOGGLES) [\ N Lamp starnt Duals 7 M ATTON TANTCATAD nnern IR
N\A N ~— — MUWUULALTUN INVILAIUR "UT
.LEAVE LENS GUARD IN PLACE . —~ — ‘#
BMBELOW SURROUNDING TEMPERATURES | LAMP NOT LIT Y 3 a———
% OF 8L° r/du L = 23 Tafter 20|-t'1";65) !! =
NALUAYS WEAR PROTECTIVE GOGGLES \N —— — A
g‘..EAR TARGET SOURCE - IF LENS k; W rn”'; |L2|:fp U ﬁf =— MIDULATION INDICATOR "ON" =
icuaan IS NOT IN PLACE . N e iiTen oy |28 ! 2
| N
BNEVER TOUCH LAMP BULB ANODE u D — ]
NLEAD - UNLESS AL POUER IS "OFF“ “ LAY LIGHTS b oA ) g
N-- AND CAPACITORS €1 €2 €3 €5 N P T AA
NARE FIRST DISCHARGED THROUGH AN N ( '04econd N | NEEE— e
N e e e e & \, maximum J
‘APF’ROX- LUU OHIMN/E WAITT KL}..LBIOK& ~ -
n |
. THLS VULIHC{ Crl! I\IL.L I\J\.! - \
S ey s ey sd NG
N
\>
7»’ 'j‘l e KC‘:/.}/ —
e 4 I S
« 4 T\
J L ‘)g ,r'\-/ /
o o - ° e ., &) ™~
( , ° "—\ o e i: ! - \
e Yy ey e
:....?N\»\
o =l Operating range meter
ol
[ ~Main circuit breaker
‘O P 8o vCB1" —
iz N : / WITH power "OFF"
o /f \'\ 2! // {/ capacitons dischanged "\

. protective goggles worn ) \
?joqg1at1on/ Lamp Start\ — / \ protective gloves worn \
Indicator / Switch— R / S~ _~ \

"ps1" —/ | / —— —_— \
o TO TEST I“.m.,mﬁ-,,lm top air filter/retainer IREJ"{J“V AD U_\“w ,:_\“nmnr | CAD (‘op) I
2v‘ TAR&ET v N;{ L.‘r nousmg top CGV“‘I‘ I
S(]JRCE(‘]’S) lTens assembly
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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 £ om J2-B(front panel) to groun

REPAIR

shorts to ground

DYERE WikeS

DO NOT TRY
POWER "ON"

REMOVE LEADS from Q9 & Q10

(emitter & base)

cr

c12

USE WiP2 CABLE AT TS

for checking voltages

on High Voltage Power Supply

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

T e he
(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

EITHR
EITHER' IncoRRECT
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— use a 100 ohm/2 watt nesiston
N ﬂ on similan typelnot critical)
2 — —
&£ -\ ~roncrT /n
( ™~ \

LunncL | $ V3]
Y J
L

TIIMAL HAFTH o .. e \ IAEAOHDE \IN TACC .oz . 1N
IURN U PSM's CBI FEAOURE VULIAUC +80 + 11U

DISCHARGE capacitors C1,C2,C3,& C5

UY rJat o

RECONNECT lamp anode(top lead) I INCORRECT ’ TROUBLESHOOT PSM 43 A
MER neOA DCM! A CB] R

INCORRECT | TRACE PATH-TO-GROUND in PSM )IREPLACE/RE’AIR' REVEASURE
L

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

MEASURE RESISTANCE 1824 ohms
Pin 17 to Pin 8 of WIP2 Cable

E . o o N s

F
B@ & @‘ - R4
= = 7

: ; . [©)
\— 20 nemove starnting electrode's connectorn e JJ 00L0PLOCRLREORRN
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— TROUBLESHOOTING THE PSM
TEST DC-1o-DC CONVERTER OPERATION . //"'yum
bA  1RcT - DISCONECT CABLES e e T TN TN
= scope on equivalent
“—_— from J1 to Target Scurcel with compensated p/wbe)ﬂ‘ 40V\__> / \l / \
| from P1 on PCA Card /l/\___/ (u-lo\;.__J ) ( JJ HPJ” ) (u-/\\—/ )
.— \
| OBSERVE WAVE-FORMS A o \\ ,/ \\ // \‘ /
| on case of Q9 & Q10 ' < \_/ ~_ \_/
CORRECT ACCEPTABLE INCORRECT
'-—----------------------------------q
1 7O TEST A DICDE CR m R _ (use an ohm meten Rx10 -or nearest- scale)
PR 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
= = En .. . S S D S . S S S . I—l b
B 70 TEST A RESISTOR R _( ), - MEASURE specified( ) resistance | K N u )
| (disconnect one end (using an ohm metenr) 1 Y'_' |r—||/
A Ilur\nnnr'c'lr
TEST DIODE CR33 . WAVE-FORMS OK . ’ 2B

(if part present) ~ F
STnDC D1QI')) B@D%@;_-d i! y N gg
R2 OBSERVE CORRECT WAVE-FORYS [l g

UL NI0(L /) as> reyuire l
20(200) ,R21 (75) u——
a.'. nnnnnn t LIAA™ N

*e ; @aCl_R2(0
* OLmIO O /-6 "o R18
¥ C) Q o0}
Ogg Sggggf 388: A 5> ~ADDCAT ._L _
(R8LOO0066HS ° =T Yoo X2 - EPSA
= QO % Ppe 222 Q2 ©%% MASURE VOLTAGE @ @ REPLACE CAPACITOR
. g & ELE : 45y, CORRE 12
HERERTTE NG AW sons | 1T L2 N
699099 -8 9 5|0 o8 INORRECT | s ST DIES | 2@
BEBBESS § 5\E B dogfieres e ** 1
°C O0OOOOO & 6 O 6O | CR26 REPLACE
INCORRECT as regﬁi red

2o

~J

()
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L

—

( ¥ ~nnnreT i A _
B it Eh A
[ N | By v ORSFRVE
] UBSERVE  WAVE-FUR'R
'Y | o —
adh | INCORRFCT RFPIACF QO s Q10 OO0 1
." LIVVUINNL LI (A SRy U S A -
- w -
]
[
® @ |.nr_rnpmappears & disappears| vy cny1 | T1 FAULT best corrected by adding modification .
BF """ on the oscilloscope | 14 FAUL DAMWO 9-6920-470-50-2 to DC-to-DC Converter =
- = L P N ey -
~ P — (Y | | FAULT(the starting probiem) usually corrected by repeaFed . ]
n I' change of transistors Q9 & Q10 (-one at a time- with new parts) l
U\C — ™~ — —
N [U ’_.?. r -i 1 - et YR e of - aL rALLL T —
—LH = e e = 11 FALLT T1 replacement(a difficult task) usually corrects the FAULT @
rE 9 -5 ~NRREFTEN —
T o At ary LCURNRCL I LU .—————
.E’ﬂ 33 o k- -
ML 2, C 2. 50005 | cini e —measn iz DR A e
SN BT, WAVE-FURD UK B BB 22 IR
@e N ; TRATE= ¢ - ' r <X 4
S SRR | - = e
, ["jﬁg%-’énﬁs a es d oFp | ———
Dt || B v 3
IR O S o \ o A,
rfrms irrnm o/ | vimie cAbae anT Ay [ Y AVE-FORMC NOT K HA a sm
e S ] ] WAVE-TURN'D NUIT UK I ARG R | X - J -
S S | . —____ W7

— 0

. 1 _

AN TEST TRANSISTOR Q11 | REPLACE ¢ g ==
| (F p as required | B W B

4
N ]
—-----------------------------
B T1 FAULTY - if voltage measurements at steps 4C, 5A, 5B, 6A, 6C, 7A = () IS SED UNG D SIN GIh I I S5 D SR TR GED SED D G S 6D G5 e
u o T L e L el Y T G ST | " TN TFST A CAPACITNR - SURSTITUTE a new part u
i and 9B remain incorrect after testing (and replacing) a | RAARLANAI A 2 LA ) W s RRANETE |
: fhe Ca‘!]pd ou t Cgmpgnentsi T'l is fau1 ty‘_, Rep]ace Tl and [ ] : (wconneu one Qna} & Kl‘.l'ltl‘\bUKt‘. requireg v Itdge !
! remeasure the vo]tages° ! L----------------------J
------------------------------
» A ___ _ TTF - ~
il E22 €N
RE ..5A €12 - l 30 | 0 §é@|ﬁ * o ll& c,§
VULIA B T~ Il v e e = E 11 xeqgll | A
ronncer R T~ e [TeelTee]gpee T \
] LUNRCLI R A TN (M (T e e I o )
———— | A L Htew= = e el y
PP | ] e Vel e[ esmES T |
- i~ oo
DEMEA IRE l' . e W rir -
H DA L N | Y » Il A ucub Juoo
VULIAGE - ocol Arc eaDACTTAD b . _ R [[ = i
] —— | mr~nnpeeT NLALL LAraLliune | AQIRF TAG B b= =
I liseunrncul C12 i TVETTEE B o o
- ————————————mm—— ¥ O A
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- A ~AANN-AT .‘ — ——
O M CURREL | poB
VOLTAGE "1'
+641.8V,J2-5 to ground |
INCORRECT TEST DIODES cris,cRr19
[.]-] CORRECT R D e
v y
MEASURE. VOLTAGE NH |
-bI1.8V, Jl-F TO ground | g B .
R e
INCORRECT TEST DIODES cr17,cr20 |f

oepl ArE 1 | REMEASIRF

NO UL NLJ P s wvrse

g

)
9

—

TEST DIODES
CR12,CR29,VR9,VR10

| — TNCoRRECT |TEST RESISTOR
CR19 CR18 R4 (200425 NS —— . |
— HYWURREU | I KEFLALE as required |
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CORECT ) 5B
—
if |
INCORRECT REPLACE CAPACITOR CS I
i -
e (AR

T R sC
it

My AAr AARMAATTAR AT l FAFRLAF™ A A\ AT i AN .

INCORRECT | REPLACE CAPACITOR C10 | REMEASURE VOLTAGE 56(‘;

NI

c10

PR
it B

INCORRECT ﬁ%@%%ﬁmﬁ% REVEASURE VOLTAGE il ) © A

| ..BA
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6A m RPIAE D
hf\l\l‘\l‘f‘ﬂl' PR e VR
while holding lamp switch __.LUG‘G‘.L '68 as requlr;dpr_“_ﬂ” 1
in START position [ r
MEASURE VOLTAGE =! INCORRECT an TAGE I
+400¥80V, J1-4 to ground B ry
1ES1 DIVDES |
— INCORRECT CR21,CR22,CR23, l' I
"SR R/ CORRECT |

S T (e e hpec  E

old1ng Tamp switch
1n START DQSit]Qn 'ruhr\nnr-ﬂ-r' 2 falala VU Vndes o
I DISCONNECT POWER | TEST FOR QEAD SHORT

cable from J3 J3-1 1-3
TURN “ON" (Bl sy O SHORT
N

>
5
>
D
;'
3

L TEST DIODES cri4,cr15

T
LINVURRL

2-14



TM 9-6920-483-34-2

E= Y
(3
" : 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 éeB
TESTTOR DEAD SHORT 51-B T A ) eB
MEASURE VOLTAGE at CORRECT as
J3's plug, 26V necessary '66
M A :i%h ]cm "ON" CORRECT l’ecéc
= old lamp switch "ON" | @
REPLACE SL [ co ECT, Aok »sc REMEASURE VOLTAGE lf &
if NO short fhold Tamp switch "ON" with CBl "OFF" | pr—— ' B
REMEASURE VOLTAGE ’.I;[]E piEQRCIZJEI_\DC%DRT INCORRECT | REPLACE CR1

R LB IS E e
:§ggi%§§?@’*§§§53%.
Hrgrmmannn
83, 42590t 83 6.
f%%@ M:???@@@’@“
88 stedil i
Lo fo m ) W&y@i
lgé@/)w(w n20 7V@W 5

c7 CR14 CRIS
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009 99 Q @ 99POPOF o
‘EEERERIITITL
2968566 0%068b60-
1962 ¢ 9 9 9 hePogeQr)-
so EE38Fd 8t 0.
20099009 06000000
DO T RREE & (o
P gaT=l FH1 e
77 |80 o _Joy~epmrio: 7B
feee,o{ =/ Jo—~\jo = >
CR1/3 CR16 REMEASURE B
i

- " TURN OFF CB1 | RECONNECT P1 to the PC card,
TURN OFF CBi CURKELI

I ha __
| REMOVE GROUND | reconnect cable from Ts to PsM (J1) W <B

TURN CBI ON and measure o _l_| otherwise TEST DIODES CR12,CR29
wortage 82 028 to EI0 L2 O INCORRECT | TEST RESISTOR Re2 (less than 1 ohm)

M DISCHARGE CAPACITORS

i 7B C1.2, 3, and5 !l

: GROUND P1-R ¥ B | VOLTAGE GREATER THAN 45V replace K
(

oacacam

NOTE Voltage will continue %o
( increase to= 60V because of a no Load )

PSP B g Tabo wondiuvwn swmodsatolir
\ CUTLUAAAUTL. 1 LK /LLWM’Lu ’\Jl"“(,w/l,“g

agten twuiing CBT on.

ge9e D
) ~_ >

—
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Caegective e »
g - | I | =TT ST =0 =@ |
___ ih 0 . (2K | 12K | B & i,iﬁllﬂ cs\ 1
e Ll e P&@ P&g 3 $exo “ﬂcﬂ" N
/7~ Kl DE-ENERGIZED N\ =" 8eg e |l ~ |
/] ., P AN AT TUAL \ . hYdl > 820/ R|
{ if voltage GREATER THAN ﬁgt 5t @5!8{ 0 i
+23V 0C(nonmal) on collector U @ T\ U
\\ (case) of Q15 on PCA Card / I / \ |
N\ A = £ 7 =
\ / \ "N
~— e \\ START |AMP A ‘ gﬂ
N KL DE-ENERGIZED with 1amp “OF ._ '

TR
-
ENERGIZED with lamp "orF"
|

T~ o —
GIZED N I TEST RESISTORR17

L,.v, gt nebecton) / N —
\fcg'ég) oé Q15 on PCA Cand / (aLE wres ”’mo"e’d)
\\ v = J \\llmm one end Y

e e— v
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- ol “@ { .
Aﬁﬁ@d- N m .- "- n@%
CXXXILL Gy 3§ SIS
B ﬁ MW, i oum .
[GETGETTETT AT b S 2
— mﬂw e d

SNITCH "ON"

RECNNNE, 1
L) I I §
to PCA Card

WL TR

I
|

AS S

[

HTY K3

KL ENERGIZED

|REVOVECU‘¢NECTOR F1LIY

wiar -

from PCA Card

‘AA
POA

ADT | AN
JiAN YT

RA
Q7 & Q8

| REPLACE
resistor

Nty A A i e 2 e——— ‘
REFLALE I SIAR] II
CAll in YY)
FAULIT DN | .
EE——
w8 § A
i NErY A~ l
| REFLALE |
as required
NDC
UV

s
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as observed on oscilloscope

eyl
Q,t collectorns of Q7 & QBN \

'd
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as required

REPLACE

PSM's CBL TURNS "OFF"(

soon after | TURN POWER 'm:".
y the lamp lights)
A0 | DISCONNECT P

/
ODULATION
YCLE FAULT )
e oY S N7 0 4 7ala¥aY I
EST TRANSISTORS |
3,04,05,06
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CARD FAULT
TROUBLESHOOT PCA Card

P14A

TEST TRANSISTORS
Q7 & Q8

[Repace [RECONECT PL pecrapr e

as required |to PCA Card
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TYPICAL 25$% /
DUTY CYCLE ZERO v

10A i' m&gf{a’:‘om}% i '108 —/
with WLIT mued on oscilloscope

/ waeczou of Q7 & Q8

MODULAT ION DUTY CYCLE INCORRECT 1
i' (below 10% OR above 70%)
lﬁ/:pélﬁ’z& NO MIDULATION, ‘zITH&D% :?EE;S "OFF") Go to “FAILURE TO MIDULATE” Instructions .12A
Ldle cuwwrent
§rom Q1& Q2 MODULATION STOPS/STARTS AT INTERVALS

COMES “ON" IMMEDIATELY as lamp 1ights TEST TRANSISTORS | REPLACE

108 S “ON"ONE to FIVE seconds AFTER LAWP LIGHTS ‘10(;
LAP LIGHTS/MDULATION BEGINS [ |

OR LATER THAN FIVE seconds Q12,Q13,Q14 as required

modulation delca,to/D
shoutd switch from "OFF" to "ON"

when modulation begins

Pin KI - C1 MORE
\ POSITIVE THAN + 20V 1
WITH LAP NOW LIT & MIDULATING, | e f REPLACE START LAMP MODULATION/ '"
1oC BUT DSL shows “0FF" | FAULTY DSL OBSERVE DS1. “ON" B

-4 Pin K1 - C1 MORE
l' NEGATIVE THAN +2ov. P1A

WITH LAYP NOW LIT & MODULATING
8 DSL shows “ON" M) 11B
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LESS THAN +2v | REPLACE FAULTY K1

T™M 9-6920-483-34-2

Ve w

v drive cir
A . L

J

CARD FAULT

{rela
{rela

o I MORE THAN +2v |

- >
)
& & o

=S

O

NG

accepta

~

c17

\

R44 R41 R40 CR7

\

7

Q15
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o1 2l o o rAnr | - I oTanT 1 AMD """ ‘H
ol "Urt"1 TEST DICDES cRs. CR6,CR7,CRS P REFLALE ] oIA%] LA &N
S TEST RES[STORS R40(10K),Re4(20k) |25 "eduired | MDULATION | BU |
I R ),R42( 1.2K) ﬁml "U:F"I REPLACE

»R42(2K) ,R43(

‘— e— CAPACITOR C17 | |
N LA

—& ” - e-

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

uty Cycle circuitry requires depot repair

llnst

(Unit may be used with meter reading incorrectly -as Long as-j
\ scope-measured duty cycle 48 between 10% - 70%/

\ /
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-------------------------------

<™ A g TO TEST A TRANSISTOR Q_ _, - compare resistance readings to a new part 5
14/ i (£20% variation (base-to em1tter/both d1rect10ns) :
N B - \Dd)E‘LU col lé(‘:‘tc‘)‘r"/ both directions -

DISCONNECT LEADS(base & emitter) [ |  between pants is nonmal) ¢ oyyecior s "odstar/both m.,”,’,.,d 8
of transistors Q7 & Q8 B 1 (used power transistons may have Less resistance, collecton-to- aru,tte/r.)l
Trom chassis terminals j L L P P T B T P T T P N T T L Y Iy

ORS

o ° e ,},. J e i _ _ I
o (1Y oY I A N A - l5! I
CRS GRUUNU | ANLUL Jl | - R15 Junthn |

R ; N IEEEE——S——

CRS CT CR | I"EASURE VOLTAGE +63V
R 1 -S P 1 ﬁ‘
nin  NA ne? oc RR | CR6 CR7 rna
KIU W% R/ KO WY U1 7T UKD
N ANty

/B

Sol PR REIILTY o
896 8 5 a0 SIEded¢ L3
2 L LR P EraLS
00 66 &8 83 68 o4
S%e o{mae-g § 882002 M
e

{o,

Froo0e
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|'|'0 TEST A RESISTOR R_ (), - MEASURE specified( ) resistance |
I- disconnect one end (using an ohm meten) -
---------------------------

TEST DICDES CRS,CR6,CR7,CR8 l

o 05 4 Q6 ST RES msm R23(100) |as oM equired
.‘ AMAM=AN IR A\ IN TANT !‘ LA A A IMME AACN AT
. V iT MEASURE

LI | REPLACE A
ORET AR 2@ e G VOLTAGE
_ Wy ‘& e ] 1 LURREL ! . '125

TEST DIODE CRa F___.
INCORRECT TEST RESISTORS Rs(1k),R12(1) | REPLACE 13A

R7(100),R8(390), R'IO( 4) as required
MEASURE. CORRECT

INORRECT | 17 TRANSISTORS | Teomd_r

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

connecx one en MCAQIIDE YAaw wacictancralmatar +1aad- fn_d1ndn :nndn\
FILAJURL 1UW reolaarivocjnicLcr TICAGQU T LV T U VUG Hivue
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2-28

@m)uwww DUTY CYCLE
at collectorns (oF Q7 Q
using an OAW

B EEER
| |—1| p about 33V \ 108
TYPICAL 25% | | LZve v \ ﬁ
DUTY CYCLE
N LAMP LIT & MODULATION
LR | DUTY CYCLE STEADY
e Episel | between 10 - 70%
- NCAMNARCAT | ATV I~ rarer _
RELCUNNEL T LEAD b4
13A of Q7 & 08 to Iml |fl
TEST TRAGISTOR [RPLAE. B RPAE. | reconect pl I—- LA LIT —BUT- MODULATION]
Q12,Q13,Q14 Ias requiredl as required | 4+, g(\;lp\lEgrdl Ih]JIY YC[T‘E —N%o-/ Y

[ AR S F AR

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

I TEST DICDES CR30,CR31 ﬁ between
TEST RESISTORS R9(45.3),R24(45.3) I

ce
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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 .
TYT'YYXrrxrrxrsx:*x»r ¢ 0 0 K B 0 0 O 1 /|

LAWP LIT & AT
CYCLE
between 10 - 70%

—<Sz

D | 1T @ M ™ B
SBSTINE For i [START (2 | TWY OUESTEYYT R 10B
T A LTI 073 8013 Iﬁﬁ;

between 10 - 70%

2-29



CONNECT ANODE of CR10 on
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e L ——
DO NOT Light Lamp while
TROUBLESHOOTING the PCA Card

e
IF VR8s not present on anode to END of C8 connecting to TP2 B
card, connect a TEST  Lathode - o l

to END of C8 connecting to AR1, pi
ZENER DIODE g Pin 2
(Jan 1N758A) | | \ 148
AMNTM 1 || nr hml‘!"lll' A -N gT rne. _‘ i ,RE VOLTAGE .
VERIF OUNT INUL -k A tard
J] L(on PC Card) and CATHODE END P3
chass

NUITY between l from J1-
| of CR14(on PSM chassis).

REPAIR as required
N = ) o TA]-“: N

+Toi2v at 6 M Pp14B8
CORRECT . 185A
= . CORRECT‘ INCORRE(T 4

1t (e .| reEasRe vourece | 8

n

INCORRECT — 'W& | H__.‘
TEST DIODE vR3 INCORRECT | TEST CAPACITOR CoRRECT BN 1S
|TEST RESISTOR R32<2|<)I M -——

-To-GROUND|  REPAIR SHORTS
* I[l-:g Eggs _onRII?-gATg;Qd) I_re_plac‘eOH

MEASURE
+1542V at TP6

2‘»%

iTO-TEST A TRANSISTOR Q_ _, - compare resistance readings to a new p_ar:?_

.2 tio (base-to-emitter/both directions) |
! éetj:er\; i p b a :o normal ) (base-to-collector/both directions) ]
| parcs (collector-to-emitter/both directions)
L (used power transistons may have Less resistance, collecton-to-emitten)

-------------------—-----------------
a TN TCCT A NIANC rD R (use an ohm meten Rx10 -on nearest-scale)
g Y. I A UIWL "'\a) orR VR_ ~ MEASURE high resistance(meter +lead-to-diode cathode) i

| (disconnect one en MEASURE low resistance(meter +lead-to-diode anode)
--------------------------------------‘
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2-32

PEASIRF VOLTAGE g
—22 4V anode end }

1
28]
1P
N

INCORRECT MTACIIDC, A\ TANT IN(:ORECTI P p— ) §
e MEASURE VOLTAGE | o @ I ™0 et ooy e 'Yl o REFLALE ]
TOA -15%2V at J1-A 7l ———— T M l—
Nk T/ 1Bl TARLGIUR Q) e—
LURREC | ..'ISB CORRECT _
Y —]
eoppect | SUBSTITUTE | — N
(NORELT | ANEW PART for ARz | INCORRECT [TEST DICDE VRa 3
g "EAURE VOLTAGE oo N, e = IIEST RESISTOR R22(820)[
A1.4vat AR2, | IR B [REMEASURE VOLTAGE | i B " L
pin 7 — — Rl L“Lt
rORDECFT a ﬁ?ﬁ!\ N Ias required
—— N Pp16C WTE IS C 2 EEa—_——
U U '
CORRECT. _‘16‘\
C MEASURE VOLTAGE o ™ ,
~* 10.5%0.5V at TP4 iTh CORRECT B\ 9 18 A
T T  E— ——aml e
INURRELT | TEST TRANSISTOR | REPLACE |RHVEASURE VOLTAGE if l_

Q9 as required

LN VY e a laren o
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e B e o
— -B(on
WHEN -22V CORRECT | ¢ CR13(on PSM chassis). REPAIR as required "GA

(RECT R ) 158
REMEASURE VOLTAGE 0'
-15%2v at J1-A l
cr | TEST DIODE w1 TEST CAPACITOR
TEST RESISTOR R1(2K). B INCORRECT 2
REVEASURE e
RPAE | R if REVEASURE VOLTAGE
CORRECT .155
[ MEASURE
43,431,V .150 A——T0 a RV oc2 o TRE
——— 5 - oVl e Fiiib o
TEST FOR SHORTS-TO-GROUND RBDQIR sg[])ms %BE o .158 O:::::”@ — \
=15V b PCA d repla -15+2V at J1- 20 50 w0 0 =0 ~ 3 2
INCORRECT uss (on PCA card) place oo io .
* I ®[%z: o
- a-
@%ﬂjﬂ@ ‘
TEST DIODE CR10 | REPLACE | MEASURE o Yem

as required |4+0.5+0.5V at TP4 . 16 A R22 \ AR2 \ R21

TEST RESIST!
R21(470),R29(470) VR4 CR10
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6.[£[V_.\_\___JL/
pa %
/\_/

16 A USERE WAVE-FORN HAVE-FORM INCORRECT (7°2)
TOMA Tp2-to-ground(on oscilloscope)

%

OBSFRVE WAVE-FORM WAVE_EORM CORRECT(TP1) [

AT b ¥ NS v 1 VIN T VUINNLGWIE A 'Y F )

a5 A U 11 4 N
VO M  TpI-to-ground(on oscilloscope)

as required ot TD1

|
/ \\ w
l
\ / ) C\_Ll,/z 0f peak-to-peak I § C5 RS

GENERAL APPEARANCE 04 IO oM 416 0-OWlle
( correcr wave-rora %) S AR TN R
pd 7%%’7"{%?\1—‘?\ © ]

) il (@ : p :d"L—\

ik S e A N %\ g | P
o4/ T \ \ \\ o
U/ 7/1/1/ / \ \ \ \ O

C14 CR4/R12 C18 R34 C3 R9 Cl R6
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(i§ present)
/ pr—
/— REPLACE e

TEST CAPACITOR cs ] Les reauived
TEST DIODE CRa VRe

INCORRECT 5531 gﬁllNSISTORS '

o
OBSERVE REPLACE SISTORS
WAVE-FORM l‘ as required INCORRECT %%65% R5(1.5K),R7(169),
at TP2 R9(27K), R12(10K),R13(10K),

IR34(27)

OBSERVE
% WAVE-FORM
1P2

| TEST CAPACITORS
c4,C5,C8,C14,C15

186A

(RECTR P16 A :
if
! CORRECT ‘ 16 A
INCORRECT | TEST DIODE VR2 ST [ T

TE RESISTQR]S R6(100) as required Z{%V[%B[]:om .

R3(see dwg.10190246 '

R4(::§ dxg.101902463 INCORRECT ES&UC\EAE;TORS

SR correcT hy 16 A
WAVE-FORM at T 4
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c18

OBSERVE SQUARE-WAVE at TP4
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NCORRECT DURING PSM TESTING (sequence S A) |

TION 1
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R8

/ potentiometer

!

LOCKW

MAX, CLOCKWISE/ potentiometer R31
. C ISE

& &

ADJUST WIPER A
l

from across C8

from TP7

1QA FEVE SWARE-WAVE SIGWL | REVVE JUWPER WIRE |

REMEASURE VOLTAGE

as required

Q7 & Q8

5V, TP3-to-ground

vus

MEASURE VOLTAGE

+15

P9
/

TP3
/

TP7
\

i W

PRy S
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OVES NEGATIVE TO +545V i

AS WIPER ARM MOVES TO STO B

T EEEEeEEss—
VOLTAGE DOES NOT MOVE NEGATIVE

AC LITDED ADM MK C

NITLN AV FRUYRO

L Lu J P
)
. WW onm
L ] =
omm | >
T g\ Z
3 3
2 £ Q o
a 2 S £
o o ‘33 o
b7 3 2 o %
o R M < o
£ & 33 o
D a W M QL .
= o — <T
5 5o g3 - o
£ 0 2330 o &
L SR INER R =
© = o 3! Hw .
— = — m
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REPLACE

| CORRECT l)zoa

| as \Fe‘aziredl RETER "l

INCORRECT | TEST RESISTORS |REPLACE. B
R23(]8 /K), RZ‘HIUK) as requ'lred
R31(2K - potentiometen)

TEST RESIST(R R8(5K)

AND IF NOT TESTED BREFOQORE

bty W

R23(18.7K),R24(10K) ,R46(620),
B R15 (1K OR 665 ohms),R31(2K-potentiometen)
AND IF NOT TESTED BEFORE

TEST DICDES CR9,VR6,VR7 I

nnnnl-ﬂ'r .
P 21A
[RePLicE.  [REPENT | o @

as required FRACUURC | B 8
i |INCORRECT I
l REPLACE TRANSISTOR Q8 '. 208
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o —————— A
this completes
usding an ohm meten PCA Cand testing

—— 7/

--.m-— AR AR Iy TRYV-% i P - PR N o mwe e m o\ \ |

"= all PCA ADJUST R8 for 2500 ohms(IF R15 is 1000) . _
21A TURN POWER "“OFF” (CBL) I FROM PSM I RS for 1000 ohms(IF R15 is 665) between pins 1 2 |
n ADJUST R31 for 7C0 ohms(IF R15 is 1000) . _
I \ R for 1000 ohms (IF R15 is 665)etween pins 1 -2 l

this will adjust the powern regulation
( Lo prevent !Lamp 6£uc/tua,twn

Lamp extinguls hing

s DO d.

\ & PSM drawd ng excess cwuieni

——

2-44



T™ 9-6920-483-34-2

REINSTALL PCA CARD IN PM

I\!A
-r
o Check all wine coninectd

o P1 connecton cn PCA Card

o wines on E12 & EI3
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USING OSCILLOSCOPE. MEASURE LAMP CURRENT AVERAG

ADJUST EXTERNAL { BSERVE [ AMP ANODE VOLTAGE VI (J2-B TO J2-A).

m

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

A
B R
228 POFER SUPPLY VOLTAGE (J2-J T0 J2-L) | CALCULATE TOTAL CURRENT at, I P *
U o Vo by 300. RECORD At. B

\[ ) ;'IT bF_\_J Use avmage point} 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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INCORRECT
R B Rl § R i f (T i ]
CALLUULAIE LAMP PUWER UUIPUIT by I
oaa MVItPlying the LAMP ANODE VOLTAGE (va) LAMP POKER OUTPUT °g i
X ¥ o\ by the 1UIAL ULUKKENI (At) less the 300 + 30 watts | B | l
IDLE CURRENT Aj -
i.e. LAMP POWER OUTPUT =Va(At-Ai) ||
1 p R R8 CORRECT
i B OO
~ - o RITIEIE] IEISREIREIREIREIRE)S | N
v A@ 89w PO 79 T 9 W LQ *
SO | [ N ]
skl Ve o | M S T
— W= ()l B U
IRECR=—=R AN/ OF oo
V) ER T P
Wy o s el NNENE B -1 U
o= Wy 2(O)8 -
bl e Q) ® #8:p
B g 2= o g F
o @ B o
MEASURE IDLE CURRENT AVERAGE CALCULATE LAMP POWER OUTPUT by i
) VOLTAGE vi (J2-G TO J2-L) multiplying the LAMP ANODE VOLTAGE (va) |
M CALCULATE IDLE CURRENT Ai by by the TOTAL CURRENT (At) less the I
multiplying the voltage (Vi) by IDLE CURRENT Ai. o
0.383. RECORD Ai. i.e. LAMP POWER OUTPUT =va(At-Ai) B
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