












































































































SECTlON3. REMOVALS 

Obsc,.,.. 1he followini: general hinll on romoval and 
replacemencof1ssemblies 
l.Turn olTpower. 
2.Usc1herigh11oolfor1he job. 
3.Gethe\pif1heassemblyish<•"Y· 
4.Payauen1ion1ocheorderofpam{sp•cer1,w:asher1, 

ecc.)ro 1h11install3!ionwillbecon•cr 
S. T•8 wires"' they ue removed. Do nor t1us1 your 

4.12 BOARD REPAIR ANO REPLACEM ENT 

Theprocedureforropai1ing 1nd1eplacingbo11dsi1de11iled 

Thefollowingpar1gr:iph1discuss rcmoval.de1ning.and 
inmlla!ionofROSbitplane1. 

4.13. 1 Removal 

Thefollowin5proa:dureforicmovalof1heROSbitplane1 
mustbecarefutlyfol\owed 
l.Rcleascpressureon!hc sixpreuu rep!a tesbylooscning 

1he l2 1orquescrewsin1hespide r (Fi5ure4·l4).Usc 
mnda rdbri•rnlwrencliortorqueWTench(PN461450). 
Do not remo•e to1que screws;ju•1 relieveprcssure.Do 
no1looscnmaining1crewi 

2.Roleascpressureonupper 1ndlowcrdriveconn ec1011by 
loosening pressu re hex screws {four per connoc101). Do 
notremovepressurehexscrew1;]u"relicveprcssurc 

J.Rcmove1he1womainingsc1cwionlxnhupperand 
lowcrdrivecoonec1on. 

4.Removerhefourcorn•rhusctewionthcspidc1. 
5. Remove therwoknurlodnu11on thespider.Theym1y 

beremovedbylund. 
6. Remove spider fromtwocon1<11tlld1.Thesixprossure 

plateu reheld1ospiderby1hel2re11ining1erewi 
7.Removerubberprcssurop.adfromthetwocenm11ud1. 
8. Woaringlin1.f<eegloves(PN46142l). ca1efullyremove 

bit plane from alignment pins and cemer studs by 
holdinaatcenterofeachhorirontaledge.Planemustbe 
held andgen!lylifledwithoutbeing 11lowcd101>ow01 
louchanything 

CALrJ"lON 
The bit pl•ne mull not be CJ<310d,folded,sc<atched. 
allowed1ocomtinrontact wi1h oil{includiog1kinoils). 
01subjoctcd 1odu11.The sa meis u u•oftheseoielin .. 

4.13.2 Cloning 

Th• following procodure fo1 cl•aning the ROS bit planes 
mu11be ciirefullyfollowedjuslpriortoioll1lbtiooof1he1e 
bit planes: 
l. W•oringlin1.free5love1{PN 461421),propar•• l•ri:ellat 

1urface,atloa1111l1rge u bitpl1ne,byw,1shingilwilh 
lin1.f1ee clo1h (PN 46l622)tl>oroughly P.hirared wilh 
clcancrsolution(PN 450608).F1eon • 1f>ouldno1be 
u .. d. 

2.Cloan sc nscpl1neandupper 1ndlowerconnec1or11bs 
by washing them wilh linl·fr<e cloth !horoughly sa rn· 
r11edwithcleaner soluHoo. 

3. P11cobitplaneonpr<pued1urfoce,Mybr' 1ideup 
4. Fold new lint·freecl01 h into pad about 3 01 4 ioches 

square 1nd u turaleitwithcle1nerrolution. 
5. Rub the bit planewi1hpadoverentiro 1u1f1ce.1tar!ing 

>loneend andrubbingbackandforthovcrenlire 
Jength. lf pad bcginstodry,rcapplyclnnersolucion. 

CAl!l" lON 
Under no circumstance1should theclean<rsolutionbe 
applieddiroctly!othebitpbne orienieplane 

6. lm mcdiltely 1fterdrying,installbitpl1ne. 

4.J3.31nmllation 

The following procedure for thein.iallationofcleanROS 
bicpl1nesmu11becarefullyfollowcd 
l. Turn the l2rc11ininascrcwson1pide1CCWuntilthc: 

sixprc11Ureplatesueloosc 1nd U..t1pins1spider.Do 
notb1ckscrewioutp11tthi1poin t. 

2.Cleanbo1hbitand .. n,. pl1ne1, 11describedin4 . ll .2. 

Undernocircumstancesshould cleaningrolu!ionbe 
1pplieddirectlyto1hebi1planeorsenseplane. 



RetoininQScrew• 
(li>tofrwelve) 
Do No1 Touch! 

Upper Drive 

Connecror 

TorqlJf: Screwl 
(siJt ofrwe lve) 
(Numbenrelerro 
Torque Sequence) 

Pren.,,ePlore 
(one of •i~ ) 



l. lmn>«ll.o 1elypl1oe bit planeowr 1hetwooe1H•111uds, 
Myl1rlide1pln111enoepl.one,with1liinmentholeup 
1ndlio1 down . Ctn1lyprnscopp<rl1nd1roundupper 
1lig11mentholtflat1pin111en1epl111<1ndthen<lo 
sameforlowe<slot . (UpperholeproYide1bolh 
horizorltal and ftftk.111lipment ; lower llot poo"ridel 
only horizorlul 11ipment.) Bit pl.one m ... 1 be flat 
apinJI oenoe pl.one. Oittlr. rqjm11ion 111op1nd 
boltomolbi! plloM. Oriw line Ros mllSlcompltlely 
co..r wnu liM 11 both top and bouom of bit plaM. 
(Uotwntelir1eforbi10u1'P"'•ndblt90upperfu11li1 
cheek.)lrtherfllstrllionilnotcorrect,p""'lhebit 
plaMupuf11aspoaiblt . lfthe1e&iltta1ioncanno1bo 
corrected,rtpl.ocethtbi1pl.one 1ndchtd:rrp1111ion 
1pin. lfi1 i111illincorr«t,cont1e1thtpl.on1th1ough 
your1r<1oft'"" . 

4 . lnsullbolh upp<rllldlowerdriYl!connectorprn1ure 
b&rl wilh the two reuln.Jn11erewsoneach.Do not 
tiJf'uenpmsurehex1<ttws. Redieclith11bitplaneil 
n111pin11senuplaneand lhltregim11ionl.ocontct . 

,H2ll;Clnn therubbe< 1U<f1ceof thepr<u1Ue b111 
b•forelnmll1tion. 

S. J n111l11ubberpre1Surtpod~r1hetwoctnte.1tuds. 
6.Wltileholdingrubberpmmepadinposition,pl.ooe 

:~~::'.and preauro plate 111tmbly o••rthe two center 

7. Wilh lli&ht upward pttM.Wt 1N11pider,1lig11il with 
corn<• hu scrrw hole1. lmt11l the four corne r hex 
ICteWl, bUtdOMI OWrliJhten them:ju1tbe1Vfethey 
11obottorned 1ndsnu1. 

II. l1111allthetwoknurlednut1,butt;,htt1tthemnomore 
1lwlfan1<rtJah1. 

CAUTION 
The two knufltd null muH be insulltd befott 
torquein11ndmu11notbemore1hlnrina<nl&htorthe 
1piderm1yfr1c1urcui1i11oaded . 

9. UW.1 torque "''""ch (PN 461450), 1i&h1t1t th.e 12 
torque,,;,e..,102.mchpound1in 1heseqll<ftDC5hown 
inFi&\li•4-14, 

IO. lnthesameieque11DC.ti:duentorque1<f<Wll-3,IJ, 
and12 •0Hnirw:h1'0"nd11ndtiglnentorque.erews 
9andt0 1ol- l /2ir>dl1>0und1. 

ll . lnthe....,.iequence,checktlllttorque011torq10t 
ICfCWl l -8,IJ,andl2ilwithin4 105 inch-poundi 
and that 1orque on 9 Hid tO is within) 10 4 

inch1>0111Mk. lfanytorq10t111:1t""ilnotinttqlllred 
ll11F,retorquein11me1<quence,1ndrecheck. 

12. Remo-.e the two ret1ininJ ,,;,ews on both upper•nd 
lo>Yerd1i-.econnt.:torpreuurrbus. 

Ll. Check homorital • liJnment of bit pllM dri-.e line 
connectorub1witht1blonte•mi1t1ti"1rniitorca•d1t 
1opofpllrte 1nd11b1ofdrlw wd11bonomofpllnc. 
Both card1m1ybeshiftedl>orlzoni.llyfor 1liJnmen1 
with bit plane 11b1 byloo1tnl"I the two ho!d-<lown 
sc...,. in each. 

l4 .Ch<ckwrtical posi lionofdriwronnec1orboard. OriYe 
tabs on b011dmu1tbevisib lebelowb!t p!ane. lf11b1 
•r• rompletely co.,.. red by bi1 pl.one, drlw board 
should be mowd down 11 far 11 poaible. If th i1 
adjustment canoo1 meet posit ion ttquifements, board 
should berepl.oced . Atemporuyrepaircanbemalkby 
pl.odit111peowr dl.oJOnallandp11ttern1ondrlwboard . 

15. lnJUll both upper and Lo.,.., driYI! connec1or prn1~re 
bmwi lhthetworet1inin11ere..,oncoch. 

16. T;gb1enthefourpressureh.eJ1trtWI011<1chpreaure 
b1runtiltheyarebo11omed1ndsnu1.Donot 
o,..n;gbten. 



SECTION 4. SERVICE AIDS 

This SIC1ion con11in• a collection or mioullarie°"' Slrrioe 
1id1whichrn11ypoimou111roubluhoc11in1•pptoxh 101 
por1icul11 problem when FLTs i nd dilgnOJtici 1ia ... not 
i><>lated 1he !rouble. Tohelpm.oln1cn1nce pu1011nelwork 
motteffeoti..,ly,somecommontroublnhootin1pi1f11ls11c 
called oul here, togethe r with pm;u.,. 1ugge1tion• for 
ouidin111>tm: 

I . M1kefuUuseofronlOleifldlca1ou.Much timeanbe 
loslbyscopin1p0int1.,..hich1re1lrtadyinclic11edon 
thecoruole.Umptt11shot>ldbeuw<!often 101>"0id 
kin1misledbyburnedou1indicltD1lampo. 

2.0.tcrmineurly .... hetherthotrOllbleisbroador 

=::ed"'.'tha1um..:hcircuitryt1pOJSibloanbe 

J . Jn11ndofpmcccdin1blockbyblock,chootescopini 
poims>0thatthe1U$p<C1td tircuitrybcutinh1!f. 

4. Kupthe 1pproaclito 1 11ouble usimplouposiibleby 
$00kin1 the sim plcH opon.tkHt thll will fail. Do not 
keyinlon1inmuc1ionloopibyh1ndir1uchloopoare 
av1llablein the di1p1<>:11ia. 

S. When no progr•IJ ii beillJ m.ode, recheck Che mo111 
bu;.: usump1ion1. For example. tho or;pl oympiom 
m11ynolo11&<1bep,...ntoritm.oyhl.,.been1ruuh 
ofanerrD1inopentin1p~uft.Somecommon 
opon1oreno111regiwenhef<I : 

RATE switch ftOl;,, PROCESS position. 
lncorrectparityift .. MnJ11urPl*ornoa1i"1· 
pointregiuers. 
W1itbi1cmincwrentPSW. 
Ptognm inmrupc with no program ...,.. PSW 
1tored.ThelCconr1ins8orAAn<01he blankn..,.. 
PSW i1'01f eau..s •program ln1trrupt when no 
.. 1idi11$truc1ion11re11loc11lonuroin 1tor1ge. 
Ptogr1m interrupt commonly atufd by 1pocifia· 
tionenor inin1t1uc tionorbyincor•octprotect 
key in c1Uten1 PSW whilcuteuli11J 1lorMypo 
irutructions. 

6. If t1011blo is difficult 1oi10late,corulder the"""" 
r•mo1e possibilitie1. More than one 1r011ble m.oy be 
prewnt or. less ~kely, inore than """ fa~ins com­
ponem maybe responsibleforalinglooymptom 

7. s. ... ni 1ttminglyun1elatedl)'mptomscan f<IS11hf1om 
11ootoardor1J0010llatableconnec:1or. 

8. An intemoiunu problem m.oy be callXd""""' fff· 
quentJy,.;thYOIC1pbiuorfreq"'"t1eyaltera1ion. 

9. lfpmgr1mloopif11isdirficuhbca "'"of1re1t>ltftom 
~.:::~•<,ground an appropriate pin 10 el imitt1te the 

10. To loop 1 progr1m. UIO ADDRESS COMPARE.LOOP 
(he1din1 l.l.6, item 7) in"••d of modifyln& 1he 

4.14 STOP-LOOP FAILURES 

Flilur01whkh occu1du1in11llescoploop1<11ybe isola ted 
whileopofltin111m11chirwopeed,11sing1hefollowing 
proced""' : 
I. Set ROSADDRESSJWitch 10STOPposition. 
2. Set ROS ADR COMPARE mtchei 10 1ddr"" of first 

blockof11oploop.(R•re110QY04J.) 
3. 0.press SYSTEM RESET. PROSARA or PROSARB 

(dependillJ on tho PREV ADR A indiator)cont1m1 
1ddress Hopped on . Address of nex1 block to be 
executed is In ROSAR1ndmu111greewithnext 1dd<tss 
lhowninC LD. 

4.lfnoenoroa:ur1,repoat11ep1l1nd3using J<quentlal 
ROS add reues In ltop loop until an ertor 01 wrona 
hflnchoceurs. 

4.15 CE O IECKS: DETERMINING FAILING 
ROS CYCLE 

\lr1wn1Cl!check occunwhileopeminginOteotSlop 
mD<le, the CE clor:k SIOpl 1fm execution of the ROS cycle 
in which tho error Ulaer is Sii . Th• cycle in"""' ii 
indica1eddlfferentlyforROSp1ri1ychoclaand1dd<r 
checla. For eumple, ;r the previo"' ROS 1dd<t1S is Jn 
PROSARA (pe1thePRl!VADRA 1rigger),1 he1ddrenof 
the f1ilin1ROScyctolnPROSARBforan1ddtrcheck.U10 
Figure4·lStode1trminetheROS 1ddre11comsp0ndin110 
1hecycleinwltlch1hef1Uureoc.:urred. 

4.16 CE TROUBLESHOOTING FLOWCHARTS 

Refn to the followi"I flowchao'u for 1roubleshootidt; 
specificaftuoftheCI!: 

Figure4·161!-Reafltnl'orityChec:l<t 
Fil;ure4·17 MulHplicrDec:oclel'ori!yChecl<t 
Figure4·18 S.rlltAdder Full..Slllt! Omks 
Figure4-J9 h1JlleJAdder ll1Jr-SumCheckJ 
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4. L 7 REP£TITION OF SEUCTED ROS \\'ORD 

llll<n 1he CE is no1 in 11'1<: 11op loop, the ROS TRANSFER 
pulhhun011isl\OIOptra1iw.hisofr•n11ttful1orepea1 a 
ROSwordwh•nno1inthe11oploop:•,1., afmlu>ing 
Jin&l<-cytled up to a 1petif1e ROS addrea. Thii would 
no11nallybedonc: wh•ntheruul11 from 1htROSwordto 
be repnl<d >r< d<p<ndtnl upOll 1he funcHon1 of prc>iou• 
ROSword1.Thefollowingpr0«duremaybeuStd: 
l. ~l up addrea or deil re d ROS word in ROS ADDRESS 

COMPARE1wi1cho1. 
2. Place ROS ADDRESS 1wilch in RPT )IOlirion. 
l . PlaccRATEswitchin PROCESS. 
4. Depress START. [)ei;r<d ROS word is now being 

••pea••d. 

4.18 CLEA RINCWAJT BIT 

Th,.emcthodsofdoarinalhewai1bltinth<currentPSW 
•«givmhere 
l . Storc11l .. ronin 1toral<loc11ion .. ro1nddepress PSW 

RESTART 
2. With mou in S. repeal ROS 1ddro11984 tPSW bit 0 10 

"' 3.The fo llowing nmhod elem 1ho wai t bi t wil houl 
uecu1inganyin1u uc1iono: 
1. Depre11STOP. 
b. Place RATE swi1ch in JNSTRUCT10N STEP. 
c. En1ure1h1tbil l4ofwotd at11oraploco1ionurois 

d . Dep«11 PSWRESTART. 
t. Depre11SYSTEMRESET. 
r. PlactRATEswi1chin PROCESS. 

4.19 DETERM INING T RIGGER BEING 
TESTED BY FLT 

I. To delermine which buff•• b bein1uxd,ob1<t"" the 
BUFFERlindie> lor: 

OIT•bufforil200 
2.0bocrw MASK and MCW(l08or208): 

1. MASK india les which bit in 1e1nned out Wotd is 
being rested 

b.MSW (2 1-25}indica1<1whicltwordwill1e1noutto 
T. (Thefleldistreo1tdu1f<Ye-bltbinll)ICOW1t<f; 
•.a.. 1001 1 • word 151.) Ref., to LADS paan 
A6521 - A6S61 1ode1ermtnewhldltr ..... will1C1R 
w<. 

c. MCW(4),thelETliF1riggtr,delt1mlllf1whidlW01"d 
ofdoublewordwillsunouttoT: 
0..•bits0-3 1 

d. MCW(7), ERSLT uiger.doterminu whether sconned 
outulgershouldbeonorolT 

J. The lest may be rHtarml. 1fl•r eu.minin1 buITors.n 
follows: 
a. TESTMODE1wi1ch 10 FLT1nd REPfAT 
b. ~t up ROS Hdr•n AD2 in ROS ADDRESS COM· 

PA RE iwi lthe1. 
c. 0.prusROSTRANS FF.R 

4.20 RE PF.TI TIVECONSO LE PUS tt8trrTON 
OPERATION 

Theoper1tioncloomc<Ofll0iepushbunon1canbem1de 
ropetitiwby in11allW.gajumper from 02C·B4 l2004{1ogjc 
P"l< DS122) 10 pound and holding 1he pushbunon 
deprased. Th• following pushbuuons are affec1ed; 
STORE. DISPLAY. SET IC. START. al>d ROS TRANS. 
FER. 

A 16-ml pulwd optralion can be ob11W.td from th•ie 
pushbu11onsby1ddW.1 1Jumptr(rom02A006004(1osk 
page l~l) 1002E·E2F7004(loljcp.oge KWOll) • IMI 
holding thepushbuuon d<prcssed. 

4.21 l/OSCOPJ NGLOOP 

Thefour-in11tuc11onloopshownin Fi&ure4·20canbe 
keyedin1011orapllldishelpfulW. 1ro ub!eshoo1i111 l/O 
problems. l tprooide11r•p<liliwstO. 

lfmorethlnoneoptr11ionisdesir<d.specifycluinin1in 
1he CCW1. If 1he pmbl<m is 1 connol unil hln1 conditiorl. 
itishetpfulto11orc1hoaddrH1oflhefomirmno:tion11 
k>cation mo and ux PSW RESTART or f'ULSEMODE. ln 
1heuampleshown.1his.iid«11is hu200 

4.22 SE RVICE TEC tlNIOUESUS ING 
OSCILLOSCOPE 

Th• T•k troniJ<• 4SloscilloM:opeC1?1 be usedincomblna· 
tionwi1hlhcCE L1tehcard (PNS80 IJS8) 111ninpu110 
SLT togk. Thi1i1doneby usinglhe+G ATEou1pu11(rom 
thescopt11inpu11 101hehi&Jiimpedancelepot11tei.1ch 
card.Thtre1re1wo.CAT Eou1pul•.ort• for •acht••oo(A 
1nd8).Thtiep1uucac1iwdu•in1theirusoc:i&1ed1Wftp 
llndprod11Ce0 1ol2VNpials.~-SyncoutputoftheCE 

latchurdcanbedottedwilh1nynormalSLT lo&i<:drcui1 
(except lon1 line tmilltr followen), permining the 453 
p1eou1pu11tocontrolSLT JoPc:. 

Two typkl.l examples of tht ux of this technique 
foUow : 





E.umel< l. To impulse 1n SLT liM with 1 pulse of 
cormollt<I fr<qu.oncy1ndduruion.Thisnnbeusedfor 
-...1111111pushbu1toosWrnttJ.mpplf11C01111lrt1,1nd 
1rigtri111 iin&inh011. 
I . Wireou1pu1of•Bpteto•highimpedlnceinput . 
2.Groundresc1 line ofCELltcht1<d. 
J. Wire -Sync output of l1tch cud to SLTline 10 be 

:::~~~n.u,. 11 sho11 a wi•< 11 possible for this 

4, Allow scopeto1u1o·trace. 
S. Pl1oescopeinA lnten1ifiedByBmode. 

The frequency of th< pulse will be d<ttrmined by 1h< 
A ..... ep 1peed. The du111ion .. m bt dtmmintd by 
B....-eep1pttd. 

~Moutput of1ROSf1111ddecod<lt four>d1obe 
lnlermittentlyo:omingup-athenltloskallylhollldr>Ot. 
Jiowevef,lhe-deo:odelir>eoccunl<aitimlrelythr .. 
othatimeswltih:cyc6n1thef1ilir11loop.11ieprobl<misto 
find..,hkh ROStddr rssisproducir'IJlheutndeeode. 
l . Alloworigin1ll)'nc1oconUnuelotrUcrA-sweep. 
2.P!aocscopeinA lnlenimedByBmodt. 

J . ::~~!~t 1po1 ort ICOpl IHI it ovtrllpl Ollly the 

4. Wi<eou1put ofBp1eto•hl&h lmpedlnoe!npu1ofCE 
Ll lch m d. 

S. Wlre d•rod• line in qun1lon to 1no1her lea of AND 
cifcuit. 

6..Wi«-Syncoutputto.,.,.polntthlt'Millfr .. u1he 
m1clline.Tbem1cbinewillitopwhenlhlu1r1dtcode 
O<r11t1,1ndtheROSlddr<$Sbackup r.p.tervrill 
india.tethc ROS ...,rdrhltdewloptd thenu1decode. 

Anolher scMoc technique ii to UM th< Add AJ&cbraic 
fnture11111ANDfunctionforintern1lsy!M' . 

4.ll MICROPROGRAM DIAGNOSTIC 

The microptognm disgno11ic moy be used to locate 1 
failure of CE rtgilten or data flow p&tlu. To lllrt the 
program, ROS tnn1fc1to1ddrc11 FAA {CE must be in state 
Oorl 1ndinm1nualmodetoROSl<1n1fer).Th<program 
'll'iltloop001it1df,1!te1111tely1,11ln11111llO'i1ftd1111UJ'1 
pat1ern to transl"•• ffom one 1eafit., 10 anothef. Sot 
ADDRESS key 29oci to o;:ause the Pf01'J"' IO loaddala 
from DATA keys (0-fil) lmtnd ofmirlJlllD'i,lll !'a 
potl<rftl. 

Set CHECK CONTROL &witch to STOP poillion to llop 
on 111"'fO<(ictiveortlyIn11ateO). F1ilurnlhowupu 
Adder chocks, local uoro bm check1, SOB! chccla, Ro 
reafi!<• parity cnon, ROS puity mon,0< mlllliplydecode 
parity<1rot1.Thefol!o'll'in1«gi11m 1ftdfunctionsare 

tested : s. T. A. B. Local S•or•, K, D. re. F.G,S.lect, 
Exttrdll, DAR Milk . M, N, Q, R, E, Ind multiple decode . 

If plfity tfr0<1 occur in Q. R,N,0< E"rqiHerid,.. to 
residual bAd parity In Q or lM,KI ADDRESS key)() on to 
ausc thepro1nmtoload sood119ri1y . TheCEmusthl,.. 
1nSEconfi1u«d1ousethisop1ion.RcfcrtoCWAAODI. 

4.24 ANALYZING JMPR£C ISE INTERRUPTS 

AA imprecise Interrupt an be dtfintd Honcwhichdocl 
not pfo\ide1lltheinform11lon ptrtincntto1hcintcnupt. 
Thi1 isnormol under anain conditions.liowc¥1:r.whrn 
imprecilep10111min ttrrupt1occur,it issomctime•difricult 
to find the inllrvction which cal>led the intcm1pl. The 
folkntrini is an uample. Gi,..n the foU°"""J coding In 
which 1 It°" loto 1 protecled 1ra is foUowH by an 
unconditionllbrandi: 

~ ~ 

100 ST1.200lll 
106 llCF,JOO 

Theprog>amoldPSWwil!contain · 

sv. ......... ~ .. ,,. 
Gr ...... i..n ..... ,,. 
~~ 
~ ,,. ,,. -

In lhio cnmpk, the inuructioll lmglh code (lLC);, 
unknown,1ndthein11ructionAdd•t•iono!pointingto1he 
ins1ruc1ionfollowing1he001ewhiehe1usedthtin1cnup1. 
Tht« is no "'"Y to t race the source of the prob~m from 
lhilinfo•mation. 

Thefollowin1 1trvicettcllniquem1ybeusoed:flo1tpin 
02E-C3f4004 (logic page KM83l). Thil will CIUlt I 
1to111e1ddre11protect{SAl')del1y (ROS1ddre1102E) 
every time a Hotels exec~led 

DonotJ .. ,..thilcond.ltlononthe CE uit willcause 
jobl1orunslowtrthannormal 

4.25 ALD AND CLD INDEX 

LAOS pag11A60llil11tind<x«ft1encef0<AU>s,1nd 
LA0S!'11"A6021 il1nlndexrefere11eeforCU>s. 



CHAPTERS. POWER 

This Ch>pcu ii di>'kkd into two MOClio<U: Mc1ioo I $01Ueandiwit<ltin&cileui1i.boouu1ppo>oft1supply,and 
describn the nuin1en1ncc proa:durtt for the CE p1ime bl1my pack 
power: I.e.,~· 111pplie1, regul11<>rt, ronfflter/inw r101. ~ 1'01 1dmllcd theorydiicul!ion of CE power. refer 
S.c11on2dcsc1ibutl\fm.ointen1ncepr0«duruf0<1h•CE toChopter2of9020D/EPowerCon1ro1J1ndDislributioo 
battery backup power: Lo., ba1my chirp ci<euiu, line ManUJl. 



SECTION I. CE PRIME POWER 

Before nu king change•. rc•i~11nce mo .. uremcnt1, or ie· 
placements, be •ure all power iio1T1nd a!lca!'lcitor1arc 
fullydisch1rgcd:dono1rclyonbleederresi.io11.Nevcr 
work1lonc. lfindoub1:Don"t! 

Figur•S·lshows theacpowtrdimibu1ionfocthc CE. 
Noteth11 norm•lpowe r-offdoc1notturoo1T1hc28Vac. 
th~ 24V dc.,.qucncing•nd EPO power, th• 2SVdcbiu 
power~ or the I lSV oc 10 the convcnienceoutlcts.SctCBl 
01T(prim11y inpu1 ) or turn olT the primary wall power 
swi1chtoremovcthc .. vol11g<1. 

I"'"" Before the CE primary power oy1tem is insp«ted or 
d eaned. the CE should be powt1ed down and CBI 
tripped.lttlalpoten tialscxislwithintheunit wh<J1Cver 
power ii on. 

TheCEpower1ys1cmisinspectedfor: 
1.Looieord1nugtdwiring. 
2. BurnedorpiUedconuc t1onrelays1ndconucton. 
3.1..ooM!ormaladjustedcamsontheMC asKmbHn. 
4. Du.t 1ccumulation. (D"'t should be removed wi1h • 

vacuum cleaner.) 

The marginal checks are performcd by•unningthc FLTs 
and diagnostic p1ograrns with all 6V marg:inable powet 
1upplics in the CE n ricd by 5.SV and 6.SV ind with ROS 
mh1ge varied to 80%of nominal. The procedute is as 
follows: 
I. With 1hcCE in sme Oand the TEST swi1chinTEST 

position, andconfiguttdto a1ubry1tcm,ln&dapplicable 
FLT/R0Sor diagn0$ticprogram. 

2.Sclecl a gm(GT)orKlcct ROS with lheMA RGlN/ 
METERSELrotary1witch. 

l. :;,:~rt~: l~~~:~a :'~t::::ith RAISE·LOWER po1cntio-

4. Jf FLT/ROS or diagnostic program doc1 nol ~al a 
malfu nctions while ope111ing under marginal voltages, 
re1urn1hepowersupplyvol11ge1tonormal.Rota1e 
FREQUENCY ALTERATION •witch to ENABLE posi· 
tion1ndrrrun1he1em. 

Wi1htheCEinst1te01ndtheTESTswilchinTEST 
position.mcasurethedcvo1t1gc11tthe locationsspecified 
in Table S·l(a and b). Uie O.S'.1> precision mcter. (The 
voltage readirtgs at 1hc powor supply regula1ors will be 
highorthana l1heptes.) lf 1nyvoltagcisoutof1oleran«. 
readjust as ducribed1nS.3.I throughS.J.3.(Th.,. 
adjustments are applicable 10111 po~rsuppllesexcept 
ROS.For adjustmcnton1heROS1upply.refe1tohe1dirtg 
4.9.) 

AOct allvoh1gc1havebeen 1dju11ed, the$Jimmcont1ol 
J>'TI•l vohmc ter may be <:alibrated. Measu•e all marginal 
power supply voltages wi!h 1he l)'Slem control J>'nel 
vol1me ter.and record in Figute C· l of Appendix C.This 
informationisforfuturereferenceinin terptetingChe 
$J1•1•mcon trol jnJ1Clvol!mc1 or re1dings andshouldbekopt 
wilhlheCE. 

5.3. I ReguJ1torOutpu1Adj1mment 

Sc1 1hedc voltagesbyadjus1ingthepoten1iome teronthe 
AmplifiorA ... mblycardoronthc111ociatedpanelconlrol 
of the marginable rogulaton.AIJ rtsulltor1 with a linglo 
logicpinlocationlistodinTableS·l areme11uredattli11 
location. All rogula1011 with more than one logic pin 
location liJted · in Table S·l are meuured and adjusted 
1ccroding1othcfoUowingformula: 

s•{¥)+N 

N • lis1ednominalvoh1gc 
H• higheSlflM'HUrcdvolt1gc 
L • lowestmcut1rcdvol11gc 
S • voltage to be stt at the logic pill with 1he 

highe1tmeu urcdvoltagc 

Thoadju•lm<ntprocedwe for regu.J1torswilhmuhiplo 
pin locinions may be implemented (in T1ble s.t) as 
follows: 
l. ·Me111urevolt1geat cachlogicpirtlocation. 
2. Subtmtlowestvohagcreading(L)fromhighcs1(H). 
l.Dividemu1tof11ep2 by 2. 
4.AddmultofJ1epl1onomin1lvoltagelisted(N). 
S. Meu urevolt1geatlogicpinwithhighe1tmlt1gereading 

("). 
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6. Adj1n1 potentiomem on Amplm.rr A ... mblycard (of 
nonmorgirub~ rfJ11L11on)or on IUO<illed panel conlfol 
(ofmargi11>bltrfJ11L11on)forvoll11trndi"1(llepS) 
tqual1or"11l1or11cp4(S). 

7. 1'1!rf0fm1dju11men11S.l.l 1h10UJll S.J.4[0<1llmugin· 
lb~ r<p1lators lh>11equirc..tj1111menc. l1 b1dvi$edtlu.c 
oll11epsbeperf0<medfor1111<regul11orbeforepro­
:::~11otMnext re1ul11orto 1voidchangingme1<" 

S.l.2 RegulatorOwrvolta&<TrlpAdjumntnl 

Ol'trvoltlge ,.n<inJ in1crn1I touch rrtulator il uenited 
by1heOwrvolt1gef(lwrcurrcntcard. 

The marginal power supplies 11.o,.. 1111dj11111b~ "U." 
auembly 10 permit 111 1ccut;1te ovent<>ltagi: trip point. 
Adjllstafollowl 
I. Loottn,.ticuw olclockwiselimi1collo1on11-!0Nted 

pol<"llliometn(FisureS·2,A). 
l. llsirlf; voltmeter (0.S1' or boner). mn111re woltoge II 

1pproprlateiog;cp;nuli11edinfigur1S·2,B. 
J.Rot11epanelcon1tollhartun1ill"<lh11<lisltdinfigure 

S·l, B.under""ax"llob1alncd . 
4, Ut.ina11n11llscrewdrM:r,,..ry1low!ydccre11epo1enlio· 

metersettingof'"ax"1,..mblyonthercgul1101until 
powtrdrops 

S. Tumpanelcon11alto1lower 1<1tln1,1ndrccyc~power 

S.l.J Voll.l#LimitStopAdj1111men1 

~~ f~~:.. ol 'l<llllF RAlSE·LOWER po1en1iomem1 ae 

l .lJsinc..,ltmem(O.S1'orbettn),meW1r<wolt1gi:11 
appropr>atelogicpinulistedin FipreS.2,B. 

l. Route JWl<l control until volt1gi: li11ed under ""Limit 
Stop, Upper'"isobt1ined 

J. Loo1<11 .. 11crewofclo.:kwiMlimitcollaron11sociated 
potentiome1cr and roUte collar clockwise (11 Yiewcd 
fotm front of panel) until pin oncollarre111oncoll31 
i1op.TjJl'l1cnicucrew 

4. Rome panel conuol until Wlll•I" li11ed urld•r '"limit 
Stop,Lo_r~isob1ained. 

'· loooen 1<tscrew of coun1erclocltwil< ~ntit collar and 
ro111<collarcourr1<rclockwise11n1ilpinoncolla<rests 
mcollar 11op. Tighten11Ct~. 

5.JA MARGIN ACTIVE lndit::l tot Switch Adi'2tment 

Adj11111Mmatgincormolloatecoll1t,lhowntnfi&u"' 
,.2,A,ufollowl: 
1. Ulln• vollnl" t•r (0.S~or be11•r), meaiurt ....,\tip at 

1ppropr iatelogicpinuli1tedln l'!J;ure5·l, 8 . 

l . loostn .. 1 .. r~orn11,pnrontrolloatecolla1 . 

J. Romepancleon1rolpot<ntiomr:1<1 un1il146Vruding 
or th< nomirllol tndin• r ... ROS is ob11ilM'd . (ROS 
nomin1l,.1din1i1demminedbyproced11r•in4.91ndis 
rec0<dedonthlrtoffig11•<C·I.) 

4. Rome mugin con11ol loel!• coll.ar until MARGIN 
ACTIVE indicator So"'OUt. (Th• follower f1ll1in101he 
notchon1hecoll111ndthe1wi1chopen1.) T;gh1cn 
sctscrewonrollar . 

Thetroubl<1hoo1ingp•ocedure1 1red<.cribedin1hree 
parts: Power Supply Pro1ec1ion Circuit•. Convtrter/ 
lnvntH, 1ndRqula1on. 

S.4.l Po....,Supplyl'rotntionCitcuiu 

The followinf; pmvaplud~ribe 1M pow•r 111pply prom· 
tion ci1ciiill u1<d ln the CE: circuit interlocks, l"Olt•sc 
ien<ing circuits. ovtrcurrent JOnf.ingcircuitJ, and 1herm1I 
ien<ingcircuin. 

5.4.l.I Vohl&<Scn<ingCircuiU 

TheWlhlg<10n101el1yd(A Ll> YAll l )•r••r.etsizedwhen 
aU de >Oltlge <>11tpuU from the ,..W.tors are prCRn1. If 
oneorrnoreof thedo:rraula1orsdo110th""eon<>11tput, 
KIO (~ rqula1ors)01 Kil (- regub1on)willool be p;ded 
1ndpoottrwillbedropped1pproxin11telyl01H:Oi>d•1f1<1 
potrm on wu inillaled. U.. the UNDE R VOLTAGE 
CHECK lwitchei on !he CE powet JWlel to loate the 
f1ilingreg\1Jat0f.Eadl1Wilehisol1te1theindica1edrep· 
la1orfrom1Mundervolt..,.•n11circ11it.Swi1choff11l 
UNDER VOLTAGE CllECK switchei and cycle power on. 
Switch In on• ••1ulator 11 1 time umil power drops, 
indicatinJ 1he fau lty unit. Re .. 1 the switch to off and 
recyclo power on. Mc11ure the output vol!11< of the 
regulll0flocn111re1h.otthcl1nerilnot1tf111h. Jflti111 
f1ult,1dcrtohndinJS.4.J f01rep1i<p<ocedure1 

Owrrolllgt •mingilin1tmt.I to Heh regul11or 1ndis 
uecuted br 1heo...tm>li111"/0Y<•CUn•nttlfd. Refn to 
hndingS.J.2. 

An o.,.rcw1ontconditionwillt1111<1 power-d-n•· 
qucna.AnovttlOAdedre1uJ1tOfwillbeindica1edbythe 
indicatorlamponlts Ow1..,l~/0....1culfentcard.Rtfer 
toht1din1S.4.3. 
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S.4 .1 .l ThermalSenoingCircuiu 

TheCE~rp.anelhH!hermal1ripindica1orS1osignify 
the loa1ion of an oYCrtempe111ure condition. When 1uch a 
C011di1ionexim.check whe1her 1here i1 properoirnow 
thrnugh1he01e1.f1nsarerunning.fi11enare'cleanandno1 
ob.uuc1ed.1nd1hee><haust3feaisno1blocked. lf1he1ir 
now i1 proper.loalc and repl•ce 1he componen! 1ha1 is 
o .. theating.Checkforthec1useoftheoverhu1ing.Aho 
check 1he aecu11cyofthesensingelement1:onemayha .. 
cl1Jnged 1hepointatwhichi1opens.The.,.,.,ningthermal• 
forlogicga1 .. aredeligned1oopen11122•FandforPDU 
11 l30°F. The catasrrophic 1hermals for logic gote111e 
de1ignodtooepna1JJ4•F andForPDU11J40°F 

Theth<rmalindica1orsmoyberese1bydcpre$$ing 
THERMAL RESET on the CE power panel. lf any 
indicarordoesnorrese1,check1heindic1loirol.ay and 
diodefiomtherese1 line(ALDYA022). 

S.4.2~ 

I """ Theintemalcircuinyof1heconYCr1er/inv.rterisno! 
isolated from the power source; 1herefore. a le1hal 
po1en1UJ to ground is present whenever power is on. 
Exercise extreme caution. ThU poten tUI exists on the 
SMScud1,heauinks,1ndmmi .. ls101he1cgul11on. 

For1heQfe1y reuon1 1t11e<laboYC,maintenancei1limited 
to the following: 
I. FuseandSMScard replacement. 
2.SCRgate1ignalfrrquencyadj111tment. 
3.Cleaningandohecltingforlooseconneotions 
4. Ai1nowchecks,includingthefan. 
S.Rcplacementoftheen!irecono;ertc1/in .. ,1cr. 

Con .. r1cr/inYCrter failu1ei almost always show one of 
thefollowingsymplo!11$: 
l. ThofusesblowimmedUtclywhcnpowe1is applied. 
2. The inpu! circuit bruke1 (C{l.C82) trips almoll im· 

medi11clywhenpoweri11pplied. 
3. The fllSCs blow when the load is applied (11 C/l.KJ 

picQ). 
4.Thefnsesblowaf1tropemingbriefly. 

Thefit111wo 1ympto!11$implyaninterulfailure;thethild, 
exceisiw rogulalo• loading; and the four!h, 1 thermal 
cond ition .Upon the appear11nceo(anyof!heseoymp1oms. 
bosure1hepow«isoff andthenreplace 1hefu$tS 

Alway1replacebo1hfuses11the same1imewi1h 
hlgh-speed,SCkimp,formlOI fuses,PNS2614Sl 

With power Slill off. check 1he SCR ga1esign1ll 1nd 
wrify 1h11 lh• fan is running. th• air inpu! ii nol 
obmucted,1nd1he e><haus1are1isno1blocked 

ThcSCRga1csignalsarcgonerattdwi1hth• 28Vacbis1 
power sourceand areobserve<lwi1h no<mal power off. 
Rcmow thccovorowr the SMSca•ds.Se11heo>eilloscope 
101dd1heinputs 1lgeb11icallyandinwr1inputB.(lnputB 
becomes 1he refcrcnce.)Obse<VO!hewaYCshapes1hown in 
FigureS·lat 1ho 1es1 pointsnoted.Tllcca1din J9·2drives 
SCRl,SCRS,andSCR6.ThecardinJ9.3drivesSCR2, 
SCR3,andSCR4.1f1hefrequ•ncyisno12SOOlfa(400 
useo,leadingcdge1ol•adingedge),adjus!the po1cntio· 
metc1on 1heMagne1ic0scUlatorcardinJ9·1. Replace the 
card1if1hese!oler1nce111enotmer. 

If the SCRga!e 1ignalsare normal and 1he symptoms 
1tilluist.remo"'the en1irc,.gulat011oad(P2,P3,P4, and 
f'S)1ndlhencyde poweron 

lf!hc 1ymp10ms11i!lexisi,replace 1heen1irocoovertor/ 
inYCt1Cr (headingS.5.l). lf oymp1omsdonotexiS1,replace 
the r•gul•!orconnecton,one 1ta1ime,cyclingpowC<cach 
time, umil the sympioms reappear. See Figure 5-4 to 
d•lc1minewhichregula!or1arepowercdbytheconnector1. 

Once 1he oonn'>C!orhubeeniden!ified,disconnect1he 
regula10111uppliedbyi!. lle 1ure11lpowe1i1 off. 
Rcconnec11horegulato11,Me111time,oyclingpowereach 
1ime.umil1hefauhyregu latorisisolated.Refcrtoheading 
5.43toisolucregul11ormalfunc1ion5. 

lftroublecannotbe!11ced10 1 regul11ormalfwtc1ion, 
me11ure the2SVdcbialY(lllage [C/l·TBl-4(posi!ive)and 
·S(nega1io;e)J . lfthebi.a1i1 off,checkthe28V acinpul,the 
Rectifiercard1 inJ9-4andJ9-6, and!heContaotorOrive1 
cardin J9.S.TheGATESONindiea!orshouldbeon. lf1h• 
biasi1on,wi1h 1hecQl'rec1polarity,inspectthe con11ctor1 
fordin oroxide;burnisht hecontaou,ifnecessary.[C/l·K2 
picluwhcnCl - C8havecharged1o a to1alpo1entialof 
1pproximatelyl50Vdc.C/l·Kl and·K3pick u C/l·K2 
nansfen.Cl - C81urg<pro1ectionresisto11(Rl2,R l3,and 
Rl4) 1reshonedbyC/l·Kl con1am.C/l·K3conuou apply 
1hc!oadto1heC/t.I 

S.43Regulato11 

I 
OA'G" 
Theinput1ermin.ol1ofthercgu.l11orsarcno1isolated 
from the pow0<. JOurce;therefore, a lethal potential to 

~~::'! ~u::~•nsent whene"'r power is on. Exetcise 

Thepowersupplyregula1orsarefloatingsupplie1 1ndmu11 
no! be grounded ro !heframe.Theregulatorsare isol11ed 
bytwo caplivemoun1ingserewsinnylon•tandoff1 oneach 
1egulator. lf pos<ible,limit main!enance to tho following 
!. SMScardreplacement. 
2. Outpu!Y(ll\1geadjustmen1. 
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).C1 .. ning 1ndd1ockingforl0Mecnnnec1ion1 
4. Airnowcheck1 
5. Resist1ne<me11urements. 

Besureth.atollpowerisoffondallcapacico11arefully 
dU<:h.arg•d:dono1relyonthobleederr .. istors.Twotypo1 
ofregulatorsareusedinthoCE.Oneis lheSCR..:on l<olled 
ou1pul: 1heoth<r is1h•m•gn<1k-<1mplifter ..:on1rolledout­
pu1.The 18Vdc ROSrtgul11or{PSll)i1of 1hefir1ltypo; 
1heo1he11areof1hesecond1ype. 

S.4J.ISCRRcgulator 

A rogulito1 malfunction may be due loan und<rvoluge, 
O•tr>'Ol11ge,0<o""rcurren1 condit ion. lf anundervol1>ge 
eondition uists withinthoregul1to1, proceed11follows: 
J.Turnoffpower. 
2. Replace Magnetic Amplifier card (sockot A). cycle 

power,andchockfo1norm1loutpu1 
3. Roplace Differem1al Amplifier card (1oeket 8), cycle 

power,andcheckfornormaloutput 

:: ~~:::O~c:~:~·~;~ ~~~ 1off. 
6. Remove all c1blH 11 output politive and n•ga1ive 

10rmin1ls.imludinJjumper1toTBJ. 
7. Mak••<1isuncemusuremon csb01weenpoin115hownin 

FigureS-5.BesurecapacicorsarefullydU<:harscdby 

~·,::~:n:l~::u~~~h:: •. poinn fim. Use R x I scale 

lfanovervoltagc orovercurrentcondition exists within 
1heregul11or,procotdnfollows: 
LTurnoffpower. 
2. ReplaoeOvtrc urrent/Ovtrvoltagccard, cydepowtr . 1nd 

check for normal output. lfpowtr remains up 1nd is 
norma!,checkreodrelayonoldcudto1«ifimp1opor 

seoting 1ndpoorcon11ctmodeca.rdf1il.lfpow<rdrops, 
proceed u describedforundervoltageconditionabo ... 

Reploce theregul11orif the f1ilingcomponen1(1)1ano1 
found. 

S.4.3.2 Magnetlc-AmplifierR•gullto1 

A reguluor mol func1ion may be due tou undervoltage, 
O.,..r'lol11ge.oro.,..rcun entcondi1ion.lf 1nunder;olt1ge 
oonditioneximwi1hin1here5ulatm,proceed 11Follows: 
l.Turnoffpowtr. 

2. Replaa Amplifier Assembly card. cycle powe1, and 
checkfo•normal ou1put. 

3.Turnoffpowerand sttCBloff. 
4. Remo""bothSMScards. 
5. Remove all cables 11 output polilive and negaci.,.. 

6. ~;~~n;ls~~l~~~~n~~~:-=~~ ~~-TBJ. 
7. Make resi•tanceme .. uremontsbelwtenpointsshownin 

Figure 5-6. Ustpogethaicorre•pondstorypoof 
rogula1orundertes1.Besurecapacitorsarefullydi1· 
charged byme11uring•oh1ges1! 1hesepoinufirst.Use 
Rx l scaltfo• reli11ance meuuremenu 

lf 1novervoltage01o•crcurrentcondi1ionexisc1 within 
ther<gularor,proe«dasfollows 
l.Turnoffpowtr 
2. Repl1a0.-Crcurren1/0vt rvoltigecard.cydepower, 1nd 

checkfornormolou1put.Jfpowttr•m>insup1ndis 
nornllll,checkrtedrelayonoldcardlOseeifimproper 
seatingand poorcontac1 m>decardfail.lfpowerdrops, 
proettd1Sdesaibedfo<und«voh1geeondi1ion1bove. 

Replace 1heregul11orifthe f1ilingcomponen1(1)isnot 
found. 

S.S.JConverter/JnverrerRtpl1oement 

ToreplacetheC011ve11er/inverter: 
l . Turnoff wi.Uprimarypowttswitch.AllpowerinCPU 

must be off. 
2. Asaprecoution,se1CBloff. 
3. Measure V<1h1ge 1cross capaci tors to be 1uie bleeder 

~e:.1011 have reduced voltage to 1 u.fe level . preferably 

4. Remove Pl throughP6. 

1

0..CER 
ln,,.rrer/con .. nerpowcrsupply,PN5703200, 5houJd 
not be installed or removed before part ially dis· 
aucmbling the unit . The total weight ofthe 1upply is 
153pound1. Propor u.fetyprocedu resrequirelh1t!he 
unit be disa,..mbled 1oredua:theweightofe1chunit 
tobe"lifttdtoasafeamount. 

S. Rtmo.,..Converter1ection{leftbox)1ndjnverrer1ection 
(right box) from assemblybydisconnectinan=••"Y 
wi1ina.1emo>ing motal stops{oneat each bottom and 
one 1teachtop),1ndslidingsectionoutofinvetter/ 
convener assembly. Always remove inverrer section 
(rightside)bef01econ•enersec!i01"1.A.lwoy1insull 
eonverterunitbeforein.,..nerunir. 



6. St1nd Hsemblyonadolly1ndroll i1 1wayfromfr•m• 
Dono11nempt1oc1uyi1. 

7.ReV<tselhisprooeduretoinstollconvtrter/invtrter 
•»<mbly. 

S.S.2 RegulatorReplacemt m 

Toreploce 1heregulator 
l. TurnoffW3llprimlfypo,... r 1wit<h 
2.Asaprecaution , tripCBI 

J. R•movete1minal mipsafe1yshield1. 
4. Bleed film capaciton. Disconnect jumper wiros •on· 

nec1ed1olilt<rcopad1ors. 
S.Disconnec1 and 10guch ex1 ern•lt1ble!udforreinsu l· 

lat ion 
6. Removt coplive mouming sci•~ from nylon standoffs. 

Removt bonom sc<0w firs1, then top. Nole 1ha11he .. 
mountingscre~ ar•looa 1ed ureorofregula1on. 

7.Liftou1regulato1. 
8. Rever .. 1h i1 procedure toinm llregula10< asse mbly 
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I 
D<NG" 
U.. extmne ••r< ""h•n wortm1 In tho 1re1 o( th< 
b111e1y padu. Uthlol YOlt•tn are prewn1 . Btfore pU· 
forminganyofth• t•llsorpto«dure1on 1hispaie.•od 
OANCERootice1t1hest111of1his1«1ion. 

SECTION 2. CE BAnERY BACKUP POWER 

DANCER 
Th•fulldcpotentilloftheba11erinila .. iLlblc 1croa 
th<rcd andblM:kbindin1 po11Son1hcme1alpower· 
conuol box (!"*'de the batlery c&bine1) wh<'ll both 
lmmy 1wiichci 11e Oil u d 24V de is 1pplied to the 
El'Ocon t1c1orcoU. Thbvol1,.r1niflfromJOOV10 
lSOVdc1nd can ru ulc ln 1d.angerou1eWctricalsho.:k 
lnlorruptin1 the 24Vdc to tho cont1c1orcoil,1urni"l! 
offbo1h banery 11Witche1,01 removal of the pull-type 
fus.r: ho lder remooe1 th< bau<ry po1cnti1l from the 
bindin1 po:sll. llow<¥<r, Ir JI i1 connecud and the 
ch1rger i11ctiY11,fu.Jlch1rgerpotcntlll (4S-OV-SOOVdc) 
b prewn11t tllebindinipo111 ~nwhenthebauery 
JVtitd1n1ndcont1ct0<11cln1cti,..u1dlhepull$Witch is 
OU\. 

Internal 10 1he bactory pocbguboyondthoprol«· 
1ionorthoOFF/ONrwitch,plaHiclhi<ld1PNS447Sl7, 
S447S l8, and S-447519 (...,heading S.12.1) must be 
med (Of uwmOly, cm..s.mbly, or cell 1011.ing $ince 
nominal >OIUJCS in the 11np: of l 60V dc1ro11wli)"I 
pr .. • n• . The e11u1ion 10 be ot....rwd when tho ceU.ol" 
1hobauorypoeQae1roupooodcanno1 be """"'mplul­
liU<1.When..,;111thei1Ullll1tdnutdri-,a..,idbridging 
adjlctn1 terminals with the upoied metal end. When 
wo.kin1on1b11101ypod:,u .. theP'oeedureducnbc11 
Wldtt l1Qdl111S.12.4.ito m1 l ,2,and3,10 1edow:etho 
poton1ialbo1woenuytwoadjaan!Ua)'lto2SV.Safety 
g11 ... 1mustbeW01n1t1U 1imes. 

Bmuy l>Kkup ~· ii pr<l"ldod by 1 bauory pocbl" 
,.ltlchincludott-..opocbofnickeL-admiumcolll,1bauery 
char1"1.and1n EPOcontactorusembly. Tho bauuiclare 
dniyled to maintain tho CE on ba\1ery powor for 6.5 
..c:ond11ftu11111inUnopoworf1Uure . Theb111ery dwp:r 
provides a ISO-m11ch.11p:curren t tom1intaintheba neric1 
in I futl<hargt condition. The EPO conl lctor assembly 
isol11n the ba11<1y powo1 from the re.1 of1heSEinthe 
o~nt ofanEPO conditlon . 

The battery patk{PN S7 1JS48)conW11of l l b11tery 
111y1 (PN S713SOO)of IO e<1lllnch.Oneb111eryp.1cklw 
11JIJ of1hesetr1)'1"'1ted i11 te ric1; 1hoo1herbmerypack 
(PNS71JS49) ha1 12of1hetr1y1 .. i<edlnte1ic1.The 
unwed troy may be UJ<d for 1p.1<1«U1irneceuary. The 
bonom 1ermin1!1 of the OFF/ON 1wi1ch conntct to 1he 
ends0f1he .. rie1-wired b111ery. The lop1,.l1churmln1l1 
connec11otheextc1n1l batterycablc1nd11eno111b11!ery 
po1tn1i1lwhentheswl1chi1ln1heOFFpoiltlon.Reforto 
figure1 S·7throughS -9 

S.6 BATTERY CHARGE REQUIREMENTS 

Fo•eochperlodon-lmtcry,1ch1rge11mtequaltol00 
times1heon.O.nerytime ls1tquiredtorccharpthe 
batmies. The CEmustRQl ttputtdlybeplac:edon.O.ntry 
f0<moro1h11111otaltimeor14 ...:ondl "'11houtarffident 
rtdliJFtlme. Othuwbe,batttiy~moy ruult. 

lf 1batteryp1tk,1 1ray,0<«llslntheb111erypit;k 1re 
,.placied, the CE mwt no1 be placed <111-bl.U•f)' un1U 
mfficien11imehlSp..edfor1accUs1orHch1fullchar&t. 
n..--ndedtime1124houn.F1~un:to11k>w- 1U 
alb 10 ,.ac:h sn equal statt olduratan le1d to their 
dosuuction,with1rcwltant~rleffio(charp:. 

S.7 BATTERY CHARGING RATE 

Rofer10FigureS-IOfor 1de1crip1lonorb11ttiych1rie 
d«uiuy. Thebatteiy ch11g!nar11ei11dju1t•dqfo!Jows 

I 
DANGER 
Higti •olt1ge Ii prutn t on 1he ea•dl In !he charger. 
Baucrych11gerclrcults11e no1 N1fc renced10 m1chln•dc 
01framciround. 



-·-! 



~'ipl ,. S.S. lla11CfJ' Daokop lnto«0nnection1 



¥
-tr : ;~;'~~11 

,----- ~-"" I I ------ - L___ ___ : I ' ,,,-----, ;;:,::_- ,f-r ___ _J 

: ,--::;-;--, " : 
::YL<""I ' : 
I :-l____/' I ,.: ' : 

: , _____ _J ' " : 

I l- "f ... "1--wri :: I : 1,1 ~·~·0·' ' ,. ,;, ,, I y VI'" . • I I 

::Lt' : 
I L I " • I L _____ -1 [ 

-~~~~J 





Ust txlr<m• core when working in !he aru of lhe I ""'" bane,y J>1Ck$. Le1hal ><>l!>gn31e pr .. enl- Btfore per· 
form!113anyofthe1e11sorprocedure1on~.hispago, rud 
OANGERnotioe111hemr1ofthi1stc1ion 

1.Tumoffunicpow<r 
2. Remrn1ebluerypack1gecovor 
3. Turnbo1hl>amryl"ckcoggle1witchncoOFF. 
4.R•rnov<pull.cypefust hold01 
S.Connoc1 o dc•oluneter(a!l .. 11 tl !' •ccuracy)1crou 

IOCkihm, 2S·w•l1 rni11or R2 (refer 10 logic page 
YAOOS). 

I DANGER 
Rni11or R2 may ha.., inched • high lempemure 
bec1ustofl»t1erych>rgeroporo1lon. 

6. lnstn fu1< holder, and rum brnery·p><k toggle 
1wl1chostoON. 

7.Brlngupunitpow<r. 
8.Adjustpotentiomote<oncard PN374863(c"d1o<:k•t 

B)fot arcadingofl6Vonthevolm1ete<.Thisp1ovidn 
an1>er agech11ging ra1<oflSOm1. 

9. Turnoff unit power. 
10. Tuml>othbmcry.pack1oggleswitch .. 100FF. 
ll. Romo..,ru .. hotdcr. 
12. Remo•e•ohmtm le•d• 
ll.ln .. r1fuseholdor. 
!4. Tumbatl«Y·J>1Cktoggleswi1chosto ON 
15.Bringupunilpower 

Propercharger opera1ionisindkucdby1heglowofthe ld 1 
elecnode(11vi<we<l1hroughthel'luiglas'window)on1he 
neon indicator located below the 50~mp fuse. lmp•Oper 
ope111ionisindk11ed11follow1 
l. If only the right elmrode glows. current Oow is in 

w<ongdir<ction.CheckCRI throughCR4ofthe 
charger. 

2. lfbo1heloc11odesglow. 1l1ern•tingcurrent isindicio1ed 
CheckCRlthroughCR4. 

3.lrnei1hereleotrodeglow1.nocharaei1ind;o• t•d .Clunae 
ch.3rg0<drcui1ciord, checkCRI throughCR4, • ndcheok 
fo1openSCR2 

4. lfindicatorglowswithcxtrcmebrigh tncss,1hccharging 
.ate istoohigh.SCR2 i•s.h<>rtcd 

~Nickel.i:admiumcellslost someof their1bility10 
deliverfollloadcurrentondomandifthey1reno1 

loaded periodically. To prevent lhi• loss afload C.p· 
ability. the CE should be placed on batt«y wi1hin30 
d1y• 1ftcrthel111b11myloadrequircmtm 

I.Perform banery pack 1m u four-week intor\"olls.Ste 
heading5.l0. 

2. Perform individual tray test only when failure i1 ob· 
1erved.Seehe1ding5.l l . 

J. Cheok appe1ranee of terminals every three monlhs. If 
depo:sits appear uound mminals. it is permissible 10 

~;.::1~t~"'depo:sir1, usins 1 pl111k or rubberbru!oh 

Figure5·11 iiprovidedforacompont ml<>calionreference. 
1. Remove CE mainline power 
2. Remove cover from banery1ssemblytoupo..,bind· 

ingpostsonmetalpowcr contro!box(insidebmery 
cabinet). 

3. Tu1ntoggleswitche1onbothb11teryp1ckltoOFF 
4. Using 1 w:iltmeter capable of measuring 500V de. 

connec1posiliveleadtoredtermi1U1l •ndncga tivelud 
tobbcktermin1l. 

S. Tumtoggle switchesonON. 
6.Thevol11aeindicio1ed!ohouldbewithin1heranseof 

289Vto3SOVdc 

l:!2J!iThc289Vminimum u sume11h11 thcb1lt•rit1h1ve 
IWC b« nch1rgedfor1nyiignificant1ime.Afte1b11te1ies 
haveb« nonchuge at lSOm1fo124hours. lheminimum 
no-1o•d•oltagemoutbe320Vdc.lftheminimumvoltigels 
below 320V, 1llow at least• 24-hour charge period and 
retest.Donotprocccdun1ilthi1 requirementc1nbeme1. 
lf. af1or 124-l!ourcbargeptriod(seeheadingS.8forproptr 
c.huge indica!lon)1he )20Vdcmlnimumcannotbemet. 
pr~tohudinsS.lJ. 

7. Withmc1errcm1in!ng 11t1ched,tumonCEpowcr. 
8.Load 1ndcon1!nuoorJyexecutc 1nydiagnosticroolinc. 
9. Place TEST swi1ch u normal posi1ion and, while 

exccutingroutine,interrup11he208V 1c,l-phuc 
iupplytotheCE byf1ipping1hcmainlincCBoff 1nd 
leaving off. 





I 
DANm 
u .. u1rcme Qft whon workio1g in tl>e 1tt1oflh• 
b&Utl)'p1Ck1.. Uthal ooltagtt1reprtttn1. Bdorcptr· 
form"111nyo(1heltS!lOrpro«durttonthlsp1JC,rtlld 
DANGER notk:c 1111\t ''"'' of1hn iecllon. 

10.Qb,.r;ethatp,,....ermy•upfor6.S10.Ssecond•.H 
lhownbyONBATindic11oronpower conu o lp1ncl. 

ll.Check1h11,afm6.S10.SK00ndspowtr1otqucncn 
down1ndONBATindk11or1Urn1orr. 

!:!2!!.:Toclunge1hoon-b>Utrytlme,rouieknobonlOl 
(on-b1H••yUme•)clod:~tolncrc1ieoo·balltrytlme . 

Refer to Al.D VA.004 for the loclitlon ofK2J . 

11. Ra1orepowt"rtoCEandwaltfOf SEO~PU.dlc:1ror 
1oli&ht. Olntnemlugekw1Jit1te<llns"p6. 

13. l'~p mainliMCBofhnd,quidr.ly,00111ln. 
14. Cbtd Iha! unit remains o n-b111ery fa. the 6.5 1 

O.S ... cond UmtJ duralioo, u indic:attd by ON BAT 
indlc11or.Th<n.,..ltchbl<'ktomaln!lnepowe r, 

IS.ObscfYCme1<rindic1tiofldurin1thoon.\>aneryse· 
quonct. Th<ou1pu1 of the 111<mbly must not fall to 
Ins than 2SOV de before Umeout end1. Allow on· 
bl!IC<y .. q~nee to proceed 10 full llmeout.Aluaer 
vol1.,e l• on india1ion of Improper or !ruuffidenl 
chugln1orof wcakbancryall1. lf1l>tminim.tmload 
outpu1Y011ap islc11th.anlSOVdc,.UO..wfficlcn1 
clwae Un1e (Sff hudi:Jg 5.6) ind rcpu! this ICSI . I(, 
upontrputhl1lhe1nc,1voltqelcs1ll'lllnlSOVdch 
opin ...... twd,p«>Cttd1ohtodll11 S.ll. 

16. !';:, :d;E pmwr and battery twltdin. RtmOYe 

17. Tu1nonb111cry1witcltoi,1'1dmlotrblnerypacklge 

l8.RestorcCEpow01. 

~Thisproadutrshouldbcperformrdonlylf1f1ilurc 
hobKr .. d in th< proaduttdo:r!brdundcrhud.ingS.lO. 
Rud DA...,GER notioe 11 thclllrt oflhis .. ctlon brfor• 
procttdlnJwilh1a1. 

l.TumoffCE~r. 

3. Tum oil b,mery pack swllchn, and remo .. the 
pull-1ypefu .. hold01. 

4. Re1110Ye b1nery·p1ck1round1t11p. 

S. Removedldellop sctcw,lflnmlltd . 

6.Pullou1b11myp1ckuntillllde1lock. 

7. Rem<M" top covtr from bauery p.ock, using cxm~mc 
cau1ion lopttvenlshor1ln1 1hclmtery1crmin1lsunder 
thec<M"r. 

I DANGER 
Obx""' U\ttRll! CIUlion. A IM bltltry circui! wltagt 
ofabout l60V dce~bt1bonnthcover. 

8.Place plastic .. fc1yco•u•on1opofthcbancrypK!r.so 
onlyonebmery1t1yisupoR<1(1eeu1Cofpl111ic 
CO¥CtsundcrheodlngS.ll.1). 

9.Rcm<M"lhellnksconnK!lngu1y1l-91nd6-ll.Thi1 
di¥idH 1he pack so 1h111ho•Olt11cbc1wecn1dj1ccnt 
traysis lSVdc. 

10. With1vohm<1et,mrmurcthe1raypotcntials1crou1hc 
extreme lermlnolsofeoch 111yo( 10 cclheach. The 
potential should not bclc•1h1n ll.SVdc. (Th<tr1y 
that isno1c~tedlnlheonebaucrypack'1.tlll01 

<;Oflform101hls.) lflhe111ypo1entialisaimcicnt, 
indi"ridual ccU mouurcmcnl in lhe tray is neither 
necessarynordtslroblc. l(thetrl)'po!cnlialisl"""'' 
than ll.SVdc,eithcrlh1bod111yorbadceDmaybo 
rcplactd11deocribtdwnderhcodin,a:IS.IJ.JandS.l2.4. 
CcUlflllugcshouldbo11leutl.lSVdc 

Note: To .. IYiocth•rnrcelbon1bonompock,••l•1$Cthe 
slide locks1nd lllde 1hcpock ou11naddi1lonallnch.Donot 
puU 1hcusemblybeyond1holiml111ion1of1hellidt 

11.Rcplatebl UCl)'plcJr.C<Mt. 
l2.Unlocli:bothllkln.1ndreturnb1tterypacktooperl' 

tionalpositlon. 
13.lnst.Up:ound1tt1p. 
14. lnsullslidostopsctrw,lfpn:riouslyinstalled. 
lS.Pluginthcpull·typo(useholdcr. 
16. Turnonbothbact•f)'Pl'ltchcs. 
\7.Rtplaccblttff)'plCU,0CCMf. 
18. Tum CE power on. 

Forcellromo¥.slproa4urc ,Nohe1dln15.J2A. 



I 
D<NC" 
U.. nu•nw "".e when wotkin& in tt..1ro1oftht 
b.rnuy PKlu. Leth.al mli.gcsue proltn!. Bdou pc•· 
formin1•nyorthetn11orproccduresonthispage,rnd 
OANCERn.oti.;:eat1hemr1ofthis1tction. 

l f 1 ho ba!loryp1ckr~ulre1 1111jormalntenwoe,•.g., 

••plm:mcn1of«"1l1lnse•er1l111y1,thel3tr1ysoflO 
cell such shoo kl bt eltctrk11!y dltconMCted from •Kh 
othu. This reduces the poten!11l 10 11.SV pt• 1r,1y; 
!.1J>U thue a« Ml lsnuconntction1, thiJ b tl>e 
1111Jtim""'Y011accuposuf<. foQO*lhtm1inttna!IO! 

~:=~'." described below '"h"' diKorl11K1ing1ny ceU 

S.12.l UteofSpec;al Toob 

l. The in1ul11edS/l6-inchnu1d1iY<r(l'NS447SJl)i1for 
u,. on thecell1crmi111lsin1ide thebrneryp1ck1.Cue 
should be cxerd .. d 10 pre•enl bddging 1dj1cenl 1Cr· 
min1l1wi1h1hcupooedmeulond. 

2. The1htuplas1icco"'n11eustd1oco...r1llbulone 
tr1yinVde1hcbllloryp1ck.EachplHlic~ris 
delignedtoaM:r11pteificnumbc1of111y1: 

The 8·1{16 x 14~nch CO\'ll'r (J'N S447S l 7) COY<11$ix 
1r1ys. 
The S·2S/64 x l4·indl rover (PN S447Sl9) COYaS 

fourlf•Y• 
The S·2S/64 ~ 1 4~nch ~L" <:OWi (PN S4'17SJ8) 
(()W'11hrt<!lrlys 

Thefollowin1deJCtip1ioorefento1heseco .. ,.by1he 
numbe1ofnay•co .. red. 

~Thes;x-1rayco .. r 1IK>hH 1 llo twhkhi1used10 
removclinbbe1ween 1ray1 21nd91ndlm-..ecnu1y•6 
1ndll. 

a.RefertoF~reS-l\f0<U1yiden1ifk:lotion. 

b.Theax-1nyotM!rcontaUu1no1chinO<ll!edFto 
tltar the twist-kick fuu...,1 . The lhmt-tny <:Oft• 

ronlainst""'lnotchesillOMddeand-notchinlhe 
opposite..Utodearth•lwllt.iod:fa temr. 

c. TopinKCeSS to traysL,2,8,or9,placethesilHray 
COYC< ...-er mys l. 4, S, LO, LI.. ind 12 1<1d the 
four-lr1yCOYCr<M'rtr1ys6,7.12.ll,1nd l4.The 
lhreMr1ycovetc1nbepl1oed110th1tonlyoneoftlse 
1roys(l,2,8.or9) isuposed. 

d.Topln tcew totr1yt6.7, l3,orl4,in1erch1np 
the four.t raycoverwiththe three-1raycovcrof1tep 

e. To pin occes1 10 111y1 3, 4, 10, or ll ,pl1ce the 
si>H<1yCO'<'erover111ysS,6,7,12,ll,1ndl41nd 
the four.tny CO\'fr over troys I , 2,8,1nd9.The 
tluee-1.r1ycoverClltnowbeplacedtoupooeonly 
onetray(l,4.10.orll). 

f.Topinkttll!Otr1y14,S, ll ,0<l2,pl.outhe 
ax .. 111yeovet!M"rtray11.2,l,8,9,andl01ndthe 
fouHu,y COYCr !M"r tr1y1 6, 7, 13, and 14. The 
1htte-1r1ycovercannowbeplacedtoupooeonly 
onenay(4,S. 11.orl2). 

5.12.2 llat1eryP1ckR<mool1ndRepl.oecmtm 

]. RemO'le twoserews holdlng front cover, and remove 
frontcovcrfromb1nel)'J»Cbge. 

2. Turn t<>uie swllchei on bo1h ball•I)' pock110 OFF 
position. 

l.Remowelwist·lockfu 1ener,1ndremoY<'lOpcovcrfrom 

"'" 4.DiKonnec11roundstr1p1. 
S .. Dnconnectcabkfrom1ogio•witdlmminal.o,•t · 

COfdin1pol.orityfo1b1erroconnection .. 
6. Repbcetopcowr. 
7, Rek11e both llkk locks. Ind pUll bl.ttel)' J>ICk Ol&I 

un1Ultl1durofllidn. 

I DANGER 
B1t1el)'p1tkwelgh1ucoed170pound<.Norm1l safcty 
P•lC1iccimu1tbeadheredto. 

8. Enwre Iha! toggle swl1eh is in OFF position In 
oepll«mentp«k. 

9. Allan llidc assemblies i nd llideb1nery pock in un1U it ... .. 
10. Remo~topc~r. 

11. Conn«tcabk1otogloswi1chtorrninal.o. Obte~ 

=~•y. Mab auro toggle witches a•e In Off P'Ml· 

12. Repbcetopcom. 
ll.Rep!acepuU·typefuseholder. 
14. Turn bolh toglc 1witd1n to ON position. 
JS. Replocefrontco-;erbymnmoflwotcrews. 
16. Restorem1chlncpowcr. 



I 
DANGER 
u,. uueme car• -..!Kn working in th<.,.,. ol1ho 
bantrypaelu. l.<th1lvoh1ges1!1'ptt1tnt. !Wfo,.pc•· 
fo1111ln&•nyof1hetes11orp<DOOdure1onthilp"1",•01d 
DANGERnoOa 11the111northi•section. 

lr1nyull1h1•obt<nropl:>nd,ba1101lulhooldbceh11ged 
for24hour1beforoptrformlng1non·brncrytei1.B111ery 
damage may ro1uh bygoingon·banuywhhulbthll are 
nGtfuUychargcd. 

S.12J TroyRemonhndRopbcemtnt 

~ An .,n;,. bumy paek IJ\llY b< mnciwd f0< uay or 
alln:pla«mont. 

l . l'e1form 1ttpslthrough4undtrhudin1S. l l.l. 
l. Tomn0¥e1tny,positionplutlcc°"'r1w 1h1L 

conntt tlnglrlOY'ar•uP""'dor.e1t1tlmo. RcmoYe1he 
link1 from ronr.ectlng 111y1. Lift entire uay dur of 
ba 11erypack.Obiern pol1rityfo1repl1ccmentl11er. 

3. Replace tray by sl iding 1r1y buo position In battef)' 
P"k. Obsfr"" pola rity. Roh connec1in1 l!nk1 to con· 
ntclt"* trays, uiing pluti<: coven 10 co•rr the other 
t11y1. 

S.ll.4CeURemonlandRepb«monl 

!:!2!!i.lfK¥<r1ltr1ysinonclNt1Hyp1ck1refound 1obe 
ba.d(1<eheldingS.l l).itmaybemoredtslr1bletorepboe 
the ntlre pack{!« he1din1 S.ll.2).1fd1e liml111ion1 
requlreth1tthep..:kbe•>Viced,followthep<ooedurefor 
lndlvldualceUremowl111drepl.ocorrcn1. 

J.Uponlsol.t1lna1b111eryf1ilureto 1 p1Ck.pl1cosl•· lt1y 
c°"'rove•tr1ys l,2.3,8.9, 1ndlOsotha!thealo1lr 
o•erthe2·9 1ink(FigureS·l 2). Pl1ceothetc<1ve11to 
co .. r 1llotltertr1y1.Remove2- 911nk. 

2. Reposl!lon co .. nsoth11six·tr1yc0¥erlso•trlr.1y1S, 
6,7,l2. 1r>dl41ndthe1l<ltilo>er6- l3link.P1oee 
otherco..n 1oc00\'r 11lotl>ertr1y1. Remo .. 6-l)link. 

3.Th•mls•ownopo~ntbl h~rthan2SVbet....,alfly 

1woldj..:ent t1ays. 
4 . PlacepblUcoxwrrssothatonlythedtfectMHayi:i 

upoeed.The reilnowoft!yl2.SVupoeed. 
S.MtUllR indMd'1al e<Us of troy. They should n1>1 

meuureluslhan l .JSVdcwJthnoload. 
6. R<mcweanyddec1i .. i;eUfoundfrom1hc:preriou1t<11 

by unbolt!naconnecllnglinlr.1fromd.rec:1i>1e<ll1nd 
alldln1col1<1u1of1toy.Ob'"rvepolarl1y. 

1. Repl.tce remo\'l'd cell by alidint In 1 new cell fr<>m 1he 
1pare trayor from 1 1r1ylnllock1ndb<>hing 1helink1 
backinplace.Obl\'r>tpol.orlty. 

~ln1heeaieof 1rurce!l on thebonomt11y,i1may 
beneceuarytorelenethe11Jdelock1udslide1h<IN11ery 
packou11n1dditlollall11th . C1n1shouldbeexercisedto 
pttffnlpullingtlletr1ybeyond 1htlimimion1oftheslid1 
usembly. 

I 
"""" ~ll'C(lnduywindl11J(<nd ·1 0 .. nd)oftl>ecl1J'!<• 
trltl$founerconttln11hehlghnt•olt1geintheH .. mbly. 
Unlo1ded, th is can be 11 high u 897Vac rms. Other 
poinn!nthedrcuh1y 1reelec1tlc.o Uy"hot"with<Upec1 
tochusis1Jound.Renmnl<1fbothJ2andp•lmepower 
en1111es thltlhepack111ilrr..,frnm•ol1age. 

fb1tery··cut·bl"ilb<ouJhl abou1by1primepowerfailure. 
Conf1t1t1Jlion of INttery cut~n Is ob111Md by rrcuurin1 
Wdtinuiry11e~TB-S.conroKtion191ndlO.(Reedrelay 
contxtsclote.) 

Not<: The •ndne: drc111!ry blocQ INtl«Y bdup cul-in 
duriflg1llefoll<>win1: 
l.Powe1-on aequ.ence. 
2.CEin1t1re01odTESTIWi1ch•ttoTEST p<>sirion. 

3. Pmver-ofJsequenceea111<dby a therm1l,1nOV/OC,or 1 
regul.o1orunden'olt1geconditlon. 

4. EPO/MPOpower-<>ffsequ•nc•. 

S.1 4 LINESENSEANO 
SWITCHING CIRCUIT 

~r .. 10FipreS·lJf0<1dacflptlonofthelble•m.eand 
switchinecircuit.Thl:lcbcultil.clj11Stedasfollows: 

l.Tlr.moff11r1itpower. 
2. Tlr.mbothb1Utry-p1Ckloegle...,itch<s100FF. 
l.RemoftpuU-typefu•holcler. 
4. ~move .. ,...catd(PN374862)fromcardsocketAof 

b11!erychlrge<box.ln•nc1rdexttnde<insocket.111d 
ln1tailea<dlntxttoder. 
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UK txneme .;are whm worklnl in the 1ru ol 1he ID"""' 
b11mypacl<1-Lothalvolt1gn1re p1"Wnt . Bdoreptr· 
formlns1nyof 1hetn11orproctdurnon 1hisP"ge,read 
OANGER notja,11thes1111of 1his1«llon . 

I 
DANGER 
High voha~ is prHen1 on 1he cud1 in the bumy 
chuger ind sense drcuil. Senie c!rcuin 1rc no1 
rderenccd tom1chinedcor f<1meR1011nd. 

5. Corinect 1dc•ohmc1cr(11 le11t tl 1l. K<:uracy)1c1Ds:1 
pin1A1ndJofKmecud(pinAlo•1onnln1l). 

6. IMtnl"'ll·IYpl'fU .. hoklcr. 
7. Tu•nb.lU•ry-packtoglorwitchestoON. 
8.B<illgupunitpower. 
9. AdjUS1p01tntiometHon1rmeeardfoi1me1erreadinJ 

of4.6V. This~ ... 1heocmcdrcul110Nitchinthc 
b1ttny~whenprimepowetlnpu1dropo10 

IPf'OXirn.ttdyl86Vac. 
10.Turnoffunilpowcr. 
11 . Turnbothbanery-pxk1ogglc1wl1chn 100FF. 
ll. Removepull-typefu1Cholder 
13. Remove eard extender, and replto0 1eMC cud in 

socke t 
14. lnstrtfnse holdcr. 
15. Turnbothtoggleswi1ch<1100N. 
l6.Btin1upunitpowe•. 

Th<boouuappcnim-supply(Flpre5·12)<e«insi11input 
n?S00fu,J37Vnnspowerfromthecon~ner/in~mr. 
Thilsupplyincludes1ransfonner1•rldo«tlfyingelrcuit1 
whlr:hp<OYidether><eaa1ry1tn1t1nde011trol•ohagei 
neededfo< 
l. Vol1.,e1tnsingcbcultry. 
?. 24Vdcforprlme/b11t<1ypowcr1tquencln11ndc011Uol. 
l . 28V1cforcon~rte1/ln~.,•rblai. 
4. 0n-bi nery 1tn1< and •wltcllln1 clrcul1 and 1t1Yice 

•ohages. 

Thtreisna1djustm<n11ocheboo111r.1ppowersupply. 

I D"°" Mo.tofthewiddinpoftheboo0lr.1ppowcrsupply11e 
11haurdoouoll11&<iwithffspteltochaais&<oond.1bc 
bootstrapsupplylt1:1feonly"9lenl1,J?,111dprimo 
powCrlfffC~. 

5.15. I OCVol11gc1 

T1bl•S-?llmdcvohage v1 lue1of 1heboonu1ppowcr 
JUpply. Refer 10 figure s.12 ind AU> p.age YA008 for 
voll1ge-meuurunonttC1minall.T1blr:S·31im1cvol1qe1 
oftheboot11rappo-1ttr supply. 
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Tl1 .. ,, 
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Thi1chap1trcontain•figuru and r< f<rencesto1ldrnalnte­
n•nctptrsonnelinloca!ingcomponent1wilh!n1heCE 

Figure6· 1 identifles1hefr1mos1ndga1ulntheCE 
Figurt6·2i.howsthebolrd!ocation1wl1hing>lH A,B, 

C,E.K.andLandgi .. 1theloca1ion1ofthefunclionol 
elem<n!Swithinnchgo!e. 

Figure6-31hows 1hto•o111lphy1kallayoutof1heROS 
uni1,indudingpar11ofg.11eCandaUofgoteD. 

Figur< 64 show• the location and numbtrlng of the 
l•minarbusterminalboards . 

F!gure 6-S !hows batmy ch•?F• tuminal boa rd 

CHAPTER 6. LOCATIONS 

localionsandconntc101plugloc11ions 

co!:g~r~o::d.dtows thO baneiy package wi<h the fron1 

Figure 6-7 shows th e loc11ion of b11t<ry-pac k com­
;:.:~:~ . as viewed with pack ext<nded and 10p co .. r 

Figurc64!Jllowsthepinde1igna1ionsonol1rgeboard 
Figure6-9show• thec1rdcontact.board-pinrelation · 

"'ip.and•olugepinsfor1hec1rd•. 
Figure6·10showstheswitchcontacttermina1locations 

for1witchesof 1he CE. 
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6.f. (11"!0) 



~';',~C.P,,ck 
(Off/ON Toygle 
Sw;•<h<•) 



&al!ery-PockSwitch 
(OFF/ ON T099le Switch) 
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Tho only special cifcuics in !ho CE ar•;,, ROS for 1he 
differen1ial ( .. n .. ) amplifiets, .. n .. luchei, and amy 
driwr drcuill. Beau"' the"' circuits aro iJltemal 10 !he 
SLTpluggablecards,cimril$Chematic1mnot requiredfor 
maintenance.TheROShardw.irerep.tiriseffec1eda1tlte 
cardlewl asde$Cribedinhe1ding4.3 .6of thisma nual 

APPENDIX A. SPECJALClRCUlTS 



T•bln B-1 lhrough B-7.nd Figura B- l lhroughB-)are 
pl'OYidcdlo•klindif&nosin&•ndrepairinclheCE. 
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~ ...... ·-•or.-.. 0 c18:n•o1 
Ooc.~!--•C!l11•0"2•U 
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Figure C·I . below. is• rernovabk char1 rtt.. r may be 
completed wirh applicable inf0tma1ion •nd ~cpl wirh rhe 
CEforfu1u,.refcrcnce 
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