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SAfIIY [JUllel

Proper service and repair procedures are vital 10 the sale, reliable operation ol all motor vehicles. as well as the pel'SOIl8:I salety of those per.
lOrming repairs. This manual outlines procedures lor sefvicing and repairing vehicles using sale. effective methods. The procedures contain many
NOTES, CAUTIONS and WARNINGS which should be followed, along wilh standard procedures to eliminate the possibility 01 personal injury or
Improper service wnich could damage !he vehicle or compromise its salely.

II is important to note thal repair procedures and techniques, lools and parts lor servicing molor vehicles. as well as ttle skill and experience of
!he individual performing the WOfk vary widely. It is not possible to anticipate all althe conceivable ways or conditions under which vehicles may
be serviced. or 10 provide cautions as t() all possible hazards that may result. Standard and accepted safety precautions aod equipment should be
used when handling toxic or Ilammable lluids. m safety goggles or other protection Should be used during cutting, grinding, chiselIng, prying.
or BnY other process that CiI1 cause mat: lal removal Of projectiles.

Some procedures f'8(JJire ttMl use 01 IDOls specially designed for aspecHic purpose. Before substituting another tool or procedllre. you most be
complele/y satisfied Ihal neither your personal satety, nor '"' pertorm¥lC8 of ItIe vehicle will be endangered.

AIthou!1J information in this manual is based on industry SOtJrces and is complete as possible at the time of publication, the possibility exists
that SOOl8 eat manufactlJrers made later changes which could not be included here. While strMlg for total accuracy, the authors or publishers
cannot assume responsibility for any errors, changes or omissloos that may occur in the compilation of this data.

PArH tWf.1BI RS

Part oombers listed in this reference are not recommendations by Haynes Norltl America, Inc. for any prodl.lCl brand name. They are refer
ences that can be used with interchange manuals and aftermarKet supplier catalogs to locate each brand supplier's discrete part number.

Special tools n flCOrnrneoded by the veIlicle ~lUrer to pertorm their specific job. Use I'Ias been keJt to a minimum. but where
lIbsok.Cely necessary,lhey are referred 10 in the text by Ihe part number oflhe rool manufacturer. These tooJs can be purchased, uncler the aDpro
prille pari ntJTlbef,lrom your local dealer or regional dislribulor. or an equivalent tool can be plJrchased locally from a tool supplier or parts out
let. geIore substil\ling any 1001 lor the 008 recommended, read the SAFETY NonCE a1the top ollhis page.

The pubfisher expresses apprecialion to Chrysler Corporation for theIr generous assistance.
,

All rights reserved. No part of this book may be reproduced or transmitted in any form or by any means, electronic or mechanical, includ
ing photocopying, recording or by any information storage or retrieval system, without p9nnission in writing from the copyright holder.

While every attempt is made to ensure that the infofmation in this manual is correct, no liability can be accepted by the authors or pub
lishers lor loss, damage or injury caused by any errors in, or omissions from, the information given.
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1-2 GENERAL INFORMATION AND MAINTENANCE

HOW TO USE THIS BOOK

This CMI~'S Total Car Care nJRlallor the Jeep W'¥lQ1er IS J1let1ded to
help you Ieam fTIlIfe aboi h In'lef wort nus of)'OlJl' vef1icIe while saYIng you
money on its UIlKfell and opelal:lOlt

The beginning oIlhe book W1lllikefy be referred to the most. sinoe lhailS
where you will liM inlOff!l3lion lor maintenne and lul'llr~. T1le other secliortS
deal with \tie more complex systems 01 )'Qur vehicle. Systems (from engine
Il'Hough brakes) art! covered 10 the exlenllhallhe average do-it-yourselfer can
altempl. This book will not explain soch lt1ings as rebuild no adltll!f!lf1lial
because the expertise l'8QlJired lIld the special tools necessary make lIis uneco
flOlTIicat. II will, hOwever giW! you detailed ,rSlruClioos to help yoo ctmge your
O¥tn tnke pads Md shoes, l!JI9::e spark plugs, and perbm ll'WlY more jObs
ltlaI can s.M you money nllle/Jl3'tOid ltll)e1S ve problems.

A~ ptlfllOSf 01 t!is book is arefnnc:e !of owners 'lIM waM 10
....derr.ald ltleir vef11l:1e ilJjJrx~ l mec:tlIJllcs betet

Where to Begin

Before reffiovitlQ any bolls, fP<Id lttrouDh the entire procedure This will give
you lhe ovefall ~lew 01 what lools and supplies will be reqUired So read ahead
and plan ahead Each operalJon should be approached logically aoo all proce
dures lhorOUlll'ly understood be10re aIIempting <lily WOfk.

II repair 01 acomponelt is not consider8d prad1cal, we tell yoo I\o¥t'to
remova the pan and then how to In:staJ1I1e 1ft or rmll /fllIaCl!meft In ttl,s
W'ir/ you at IeasI SM labor COsls

AVOiding Trouble

M.'ly procedures in this book: requ re you to 'labeI..ct diSconned • J
~ouP 01 lines, hoSes or wires. 000' be thin« you can 181lMlbef _e evesy
lhirlQ ooes-YOU won't. II~ hook up '4CtJLITI Of ftJellines il'lCOllectly, the
venicla may run POOr1Y, if at all. It you hook up electm:al wiring Incorredly, you
may Instantly learn a very expensive lesson.

You don' rIeed to know the proper name lor each hose or lioe. Apiece of
masking tape 00 the hose 3l1d apiece on its littinQ .....ill allow you 10 assign your
own label. As IDllQ as yoo remerOOer' your own code, the lines can be rec0n

nected by matdling your lags. RemelllbllllNl. "'II d s:soIve mgasoline or
solvents; if a part is to be washed or Cleaned, use aMhef meIt1Dd olldentil e:a
110ft A. pef1alel~ teII-IJpped II\iO(ef or a am sa be can be YefY hanct1 klf
mniOQ I"daI pans. RtmlM! a:JY Wpe or pape! labeis after~It

Maintenance or Repair?

Mamterlir\Ce mcludes rouMe InspectionS, ad/Ustmenls, and replacemenl of
parts wIlIch show Signs 01 noonal wear Maintenance~sates lor wear or
lleillfioration. Repan ~lIes that somethlrlg has broken or IS 001 WGrklng. A
need lor a repair is otten caused by lack 01 malnlenaoce lor example draining
and refilling automatic lransmission Ilu'd is mainleflallCll r8OOfTll'lended at spe
CifiC ;ntervals. F~JlUre 10 do Ihis can shonen the lile ollhe
transmrss,OfI/lranSallle.~ very expens, .... repil.1l'1. WMe no matll1erla'a
plDgram can prevllllt Iems m eventually breaIIi"lll or lW.afol'~ ouL ageneral
rule is lrue- t.WNT£W.NCf IS CHEAPERT~ REPAJfl

TOOLS AND EOUIPMENT

• S.. Flgurtl11hf115

Wilhoul the proper lools and eql/lpment Ills impossible to propelly service
your Vf!lltcle II would be virtually impossible to catalog every tool thai you
WOlIId need to pertorm all ollhe operatiOnS illlh<S bOOk_ 11 would be lI1Wise 101
the ......t801l to rush OIA and buy ill~ve set 01 tools Ofl tie theory Ihii
IleIshe may need 0IIll or more 01 !hem ill some Ime.

The best appIoadl is 10 pioceed slowly, gatheflllg agood QUaIty set 01 those
lools 1tlaI8Ie IJSed most freq.lerlty Don1 be /Tli$ieo by ate low cost 01 tlalgiiill
loois 1\ is far betSer 10 spe:ld a little more Jor betlei QLIalIy Focged .. e.1d1es, 6
or 12ilO nt sockets iI'ld lillie IOr:Xh r3fdlets: are by \aI pre\eIibIe to lt1e,r less
opel'lSl'o'e coonlerparts As 8IlY oood ITleCIlMlIC CiflldI you. there 8Ie~ worse
experiences than 1f)'lng to work on avelHcle 'to'tlh bad lools Your monetary sa'/-

Two lmic rrB:I'81lC's rules should be meriJ01el:I!l!J! frst Qtoe the
IeI\ side ol .. vehicle Of englrte IS relerred to. it~!he driYefS Side eon.
~rsety.lhe rlgtlt SIde 01 the vetlicle fI'£3r1S I!ll passeooer's SIde SEcond. screws
<fll bolls are lamoved by Iumlr.g counterclockwise, and t~tened by turning
ckx:kwise unless specilically noted.

Salety is always the mosllmportanl rule CooSlantlt be aware of the dangllfS
Involved in working on all automobile and take the Pl'oper precaulioos. Please
/eler to the inlormalJon In this SlIClkln rega/ding SERViCING YOUR VEHICLE
SAfELY and Ihe SAF£TY NOnCE on them~ paoe

AVOiding Ihe Masl Common Mistakes

Pay arIentJon 10 !he Ir.slr.niorS ~O'fi(lell There iIIe 3 (UllmOIl nisIakIs m
lIeJalrCill work:

1. Inconect order oIlSSelTltlfy, disasstlilmly or adfUSll'lltl1l When taking
something apaIt Of pull no lilogether, perIl)rmlng steps in Ihe Wlong order usu
aJit JUst costs you extra lime; 00wever 11 CAN break someIhing Rtad the entlfe
procedure belOie !leglnn,no, Pafform everyth<ng IA the Ofdel' In lIttlich the
Inslruclions say you should, even If 100 C<V11 see a reason tor II. When you're
ta~ing ap<lIt something IllaIls very in\ricale, )'OU might want 10 draw a picture of
how it looks wilen assemble.:! in ordef to make sure you oet everything bade in
Its propel' PDS1600 When making adjustments, perform them in the Pl'opeI
order One ad.us!fTIrlI jlO$Slb!t'1lt,11 aIIec1 another.

2 lMrtor~1lg (or UfldeOOlcpng). wtlle illS nom common for O¥el'

10"", no to cause~ umtorqu no fT8Y' allow atasllh!il kl vitfillflloose
C3JSinQ sene dIlllage. EspIciai ywhen dealing ""tIl allJll run powts,~
alleftmn to IOilJlll specillt:ations J:ld ulf,lze aItl'QUe 'MlII'lCh i~ asst!fTlbjt. "a
llJl'qlJe lIgt/l'e is IlOI avajiable, IlITleITbIlIlaI if you are USlIIQ lhe fVrt tool to
per10mt h job, you willPf~ nol have to strain youlS8lllo get aI3sIMer
ligli eflOUIlh The pIlch 01 most threads is so sli~11llallhe tensio'l YOiJ~ 011
Itle wrench Wilt be fllt;llJphed many times In ocilla! torce on whal you are tlgl1l
e'ling

Thae are many col'MIefCial prOducts available lor ensunllQ that tasleoers
wool come loose, MI'lII they 81e ooIlOfQlI!d jusl right {a very common bland
is lodileJ If you're -.arrier:! aboLC gelling sr:methlng together tight fOOlll;.tlIO
tloId,lJlA loose enough 10 avlHll mechanical damage OOI,ng assembty, one 01
these p1od1m m9ll o!teI subsb'r.allrlSllaJ1C8. Ilefllffl choosing a ltreadlock
ing WlI1\XlUflll. read h label on the package ml ma..e sure ltle ~ocl.d IS
COI1"patible with fie "" Ia!s. IJiIts c. tnvolYed.

3. CrOSS/t1reading This OCCUS III11en apelt such as aboI is st::re'Mld ilia a
ru or cashng at. the wrono angle pj Ioieed CrOSSlhreacl"ng is more tikely 10
occur If acoess is dln,wl. I helps to dean and Ilblcale lasteners, theI1lO start
Itlreadlng the botl, spark PIuQ, etc. with your fingers If you encounler fesis
tance, unscrew the part and star1 0YeI agJm at adi~leIent angle ulllil il call be
inserted and turned seYefallimes withoul milch elIort. Keep in mind that many
parts ha~ tapered threads so that gelllie lurnlng will automatically bring Itt
part you're threading 10 the pl'oper angle. Don' put a~ on the pari u~il 111
been lighIlIIed aCOl(IIe 01 nms trt /liJlll II you SUlXler1ty entOlIlter 'e51s&anc:e.
and Ihe part has noI seated Iully. don' IofCll it PIllll1 bact; au to fIlake SIn 111
_ard_,,~_.

Be SlIe 10 like ycu Irre afll be pr_ and a Id)'S plan ft.ad AJow ycu
seIt a'llIte tine 10 per10nn repailS and ma'ntlm'ice.

logS WIH be Iaf outweighed by lrust/allon and mangled knuckles.
Begi'l3CCtWTlUlatlng those tools that ate used most Ire<juenlly: lhose associ

aled with foutlne malnlenara and lUfle-up.ln a(ktitloo 10 thll normal assort
ment 01 screwdrivefs and plielS. you should have the Iclfowiog tools:

• WreocI'le:S/SOd( aM cooillrlation 0lJerl enditlox lIld wreidIes lf1 Sizes
~ In. iIldIor 3m'n-19mm~ in. Of 't\ In spark pllJll soclIeI (dej)l!!lldtng
00 .... IypeJ.

-If poailNI, • .., nrtou I..gth lOCiet drive trlMli._. UrWtrlat·
jot'" an~ ...INI Id..dona WIN 1x1remtlr .....1, Nt .. ClrttlIl
wtlel uIII.Itttft. 1I1IItr Cli cYflIl tM I,.IIAI of IIflIlII IHIIM to
tt11 socket.
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fll_ 1 All blithe 1It0il blSle ,rocedllm
will reqef,. an ••lOIImlnl ol ratch'" Ind.......

All. 4 All 8IIOrtmtnl 01 plllrs, grl,,8f'I
••t11 cune,. will III Illndr lOf ok! ntI1ed
pI"'lnllltrlpp•• lIob ",dI

Fig. 7 AtltIOIQIl nOl.twa,. fltC....".
IIlnllpHllUzllI bnkl tool. will In,
III••

Fig. 21n HdnlOilo rift""" •,oed let 01
wnnchlS and llel keys will be 11K....,'

TCCS11lM

Fig. 5 V"MUS *'lYell, c.....I••nd pryb.n
Irl 'rlat to,lslo 11M 'I ,our toolbol

Fig. aA few Inn",nal.. lubrlcltlon lools
will mille malntlMnce tn'"

Fig. 3 AIl,drlulk noor Jaelland I ut 01
pckltllldl .... III'.' lor lifting ,ltd
.pportlnD ttl. 'IttIld.

=~

Fig. I MallY repllrs will reqllre OllilA ol
• torqae wnnclll to .SSUrI the GO,""olMlnb
.,. 'fGCl8fly fall.IIM

!t¢S1211

Fig. 'VlrllMll pullen, cllmp'lnd I'~'"

lor toefl .... "'Ilted felr mlny IlIfQlr, 1Il11'
cDmplkllld repairs

Fig. 10" VIrility or lools ,"d 1"11"
Ihllllld .. lied II' qtlrt ,II' ,.,plng lid

tMtallaUon Fill. 11 kldltCtlvt "'11I",lng "'1It
fill. 12 AICI1Iw·ln type compres.iln
'lUge 'I recommended lor cempflllion
Intlng
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'.Fig. 13 Ane••..."......~r iI.cn·
SI" lor Inll', ttstlng proceclu,"

~.

Fil. 14 Melt IINlHfft altDlnOti\IIlIllltllll"
ten incOfJlortll m.ny helpful "arn

Il'oOi'N

AI. 15"'r I""mld... b vial, •
always II..... a Chlttol Tml Car Cart ""I
ual hndy

• _ Io! """'"
• Oilliiter W1eoch
• Spool or runnel lor pouring fluids.
• Grease glllior chassis lubricalJOO (unless roof 'I'ehlclllis 1)01. equipped

with ry llfease liII'nosl
• HyliomeIer fof Chet*H'lIlIJe ballery (UrKss equipped 'ft ttl a seated.

mamtenance-lree bal!efY).
• ACOOlal!lef lor draining oil and otIIef fluids.
• ~ lor "'-ping l¥J the il'le\',laIJ6e mess
I' addi~OIllothe above items !here are 5Ml'31 0Itlefs I!lat are rIOI amoMelJ'

necessay,lM handy to IlM around These IncluDe an equivalel1 oil absorbent
gravel, lil<e cal liner, i!fld Ihe usual supply of lubr ieatlls, antifreeze and IluHis
thiS is a basic tisllof routlllll mallltenaoce, bIJ: onIy)'OUl' personal needS~
desire can accuraleIy delefrnne yolI' ,lSI of toots

AfItJ per10mIillll ateo« projects on Ihe vehicle, YOU" be iI"liU'ed at the 0Ihel'
lools and non-tools on your workbeoctI. Some lISelu! hOusehold items are a
large turkey Dasler 01' siphon. erre>IY CtIf1ee taf\S and iCe trays ito store parts), a
ball of ""'Ill!, eIedI icaI tape IOf winl1o. small rolls 01 colored • lor taQOIflll
l«las Of 00se$. markel's and pens, anote pad OOllllles (lor plUlllllOg VilCW'I1
lines). metal coat~rs or aroll 01 mechal1lc's wire (10 hold things 0IJl of the
way). derQl p/cJl: or similar long, pointed probe, astrong mqleI, and asrrell
millor (IO see lnlc recesses and under maniloldSl

A moR!~ set 01 tools, suiable lor Iure-up~ CCIl be lhwn l(I
easily While the loots are slight1y more sophistiCated. lIley need nol be outra
geously expensive. There are semal Inexpensive tachldwell meters on the mar
keI N Me lMty bit as QOOd lor Itle average mec:tlanic as aPfl*sstonal fIlOdeL
Just be stire lNl it goes to a least 1200-1500 rpm Ollllle tach scale ¥od Nil
WOI1<s on 4, 6<Yld 8-cylindlJ enganes The key llllhese P'Jrchases is 10 make
them wllh an eye to¥t'aJds adaplabllily Mld wide range Abasic list 01 IUAe-tJp
tools could inckJde

• TadVdwelI meier
• Spirk plug wrendl and OiIPP ng tool
• Feeler gauges lor varve adjustlflenl
• Timing light

SERVICING YOUR VEHICLE SAFElY

• See FI,lra,l, 17.111118

It is Y1l1ll1'ty~bIe to IRtlapaie all of h Ilazards involved with auto
molJve mainlenlf'lCe and service, but care al'ld COfIWIIOn sense will prevenl mosl
accidenlS.

The rules of saJety for mecMHcs IIflg£ ~om 'donl smcioe arOUJ'lll gasoIll'le·
kl "USe lhe proper tooI(s) lor the job' The lrili: 10 avoidinO injuries is to
devejop sale workllatJflS and 10 take every pos$IbIe precatALOfi.

• Do kellp a ~re e:xtKlgui$her and fi,s! aid kllllandy
• Do wear sa'ety Qlasses or gogoles 'to'hen WilIng, drilling, grlRdlng 01 PlY

ing Mtlll yOU haYe 2I}-20 vision If you 'Mlaf glasses lor the sake 01 ¥Ision,
.ear salety gogg es over )'OIlI /8OJ1aI gAmes

The thoioe 01 a tJrnlllg lilj:t should be lTlIde car'!lully. AII" wtriCh "lOS
on the DC ClIrent supplied by the ...ehlCle·s battery is Ihe best chou, it should
have axenon tube tor tKighlness. On allY vehicle Willi an eloclronlc ignition sys
tem, atirling Ii,. with an lndoctiYe~ IhaI~ aroone! the No. I spafk
plug cable is Pfeterred

In add lion to lheSe baSic tools, lhefe are several other tools and gauges you
may fllld useful, These Include:

• COO"(Nession gaooe. The screw-in l)1le is slower to usa, bli elimlnales
the po$Slbllity of a laulty read flg liJe 10~ prtSSlJle

• Manflold YilClUll Q<lJOll.
• 12V lest light
• Acombmalion vOlVohmmeter
• If1I11d;on Arrrneter Th s is used for determining 'lIlI1eIIe" or ncllte'e is

amnt in I wire These il'! handy lor ll5e If I WIre is broken somewtlefe In a
Wiring l\afness

As a final oote, you will probably tind a tOlQIJ!! Wfench necessary Iof all but
the mosI basic 'IlIOfk. The bean type models Ife peOectty adequate, Illhough the
newer dO. types (breakaway) aR! elSie/lo use, The diet type klrque wrerdle:S
lend ttl be more expensNe, Also keep in mil'ld tIBl all typeS 01 torQUe wrenches
should be IJ(lflodically CheCked and/or rl!Calitll'aled You will have 10 decide 101"
~rse!l which betta lits ~r pocketbook. and PJ,IilOSfl,

Special Tools

NllrmaJl~, the use ot special tadOfY tools is a'Illided for repair prex:ellJles.
since these Ife not readily available lor V. do-i-yoooelf 1lll!Cfl¥l1C. wtwl il: is
possible ttl per10rm the Job .. til mere COiI"Ol:, Mllable tools. ~ will be
pointed OUI, buI OCClsiona:lly, asp!lCII/ tool was desigl'led to perfOflll I specific

,function afld should be used Before S1Jbstilutm{J 3I11J1her tool, )'OIl should be
convinced N fleiIher yolJ' safe:ly I'lllf the peOOI:ToaOCe of the vehicle ...'Ube
~omised

Special tools can usually be purchased nom an automotive parts slOIe 01
trom your dealer In some cases special lools may be available dlredly from the
tool manufacturer.

• Do shield yow eyes 'M1ef1t'Yer roo WOIk a'oood Ihe battery. Bciieries COIl
taJ/1 StIItl.rk: acid In case 01 con&ad. wltl, ILJSh the I'm'" th wal!r Of I mixllI1I
of waIef Ind bakJflg soda 1herJ seeK illlTledl3te medical attention.

• Do use salety staflds (jacksliW1ds) fOf any undervenlcle servite. Jacks ~re

for raising vehICleS: jaCkslandS are lor making SUf& the vehicle slays raised lJ'ItJl
you ~llllO COfTe down

• Do use adeqlJile YeI1tililllon ftrl wort,ng "l!h any d1emicaIs Of haz
ardous malerials Like carbon moooxlde, the asbestos dusl resuhlng !wm some
brake lining wear C3II be hazaldouS In sulIicleflf quantities

• 00~ the negative bIt\efy cab6e YlNn WOf'ki'lg on ltle eledllcal
system. The SIllCOlllialy rJliion sysiem aIlla ns EXTREt.t:lY HIGH VClTAGE
In some cases II C3II Mtl exceed SO.lXXI vnllS.

• Do follow manufacturer's directions whene'!'l!f workinll willi potentially
halNdous materlals Most Chllflicals Md flUids n poisonous

• Do properly lT1ilII1lain )'Ol.l too!S loose hirnmerheads. mushroomed
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""'~Fill. 16 ScrewdriveR should lie teplln
l/Oad com:ll110111o prevenllnJlry or dam
••• wlllcll could rlSlllt illhe blllllli slips
frOIll ttlilCrew

Fig. 17 USing'''' tomIet silt wrellch wHl
hllp pn••nt tile Ilosllbllity 01 rounding off.,,'

Fig. 18 NEVEfl wM und&r' 'IfIhicle
enleu 1111 IIIPIlCNted uI11IQ salety Ilandl
(j.ekstalld.)

punctles and dlisels. frayed or poorly grounded electrical cords, eKCesslvely
worn sclewc1rivefS. spreacl wrenclles (open end), cracked sockets. sliPllirlg
ratchets. or faulty dlClplight sockels call calISe accidef1ts.

• likewise, keep yoof tools clear!; agreasy wrench can slip art abOlt head.
ruining tile boll and oMen haJming your knuckles in Itle process.

• 00 use the propel" size and type at toollof the job at hand. Do select a
wrench or socket thai tits the nut or boll. Tlle wreoch Of socket should sit
straigtlt, flO! cocked.

• 00. when J)OSSible, pullan awrencll hafldle rall1er!han puSh on it, and
adjust yoof stance 1(1 preveflt a Jail.

• Do be sure that adjustable wreoches are tightly closed on the nut or bolt
and pulled so that the force is on the side 01 the fixed jaw

• Do strike squarely with ahamner; ooid glancing tllOwS.
• 00 set the parking brake and block l!le drive wheels if the work requires a

running enlline.

Don'ts

• Don' run the engine in agarage 0( anyNhere else without proper 'o'entila
tiort--EVER! Carbon monooide is poiSOAOUS: illakes a100000time to leave the
human bOdy and yoo can build u~ adeadly Su;Jply 01 it in your system by sim
ply breathing in alittle at atime, You may notlealize yoo are Slowly poisoning
yoursetl Always use power vents. windows, lans and/or open the garage door.

• Don' work around moving parts wt1ile weaIiflllloose clOlhing, Short
sleeves are mudl sater than Ioog, loose sleeves. HanHoed shoes with neo~rene

sales ~fOtEd your tlleS iWld give abette!" grip on slippery surfaces. Walehes and

fASTENERS, MEASUREMENTS AND CONVERSIONS

Bolts. Nuts and Other Threaded Retainers

t See Figures 19 and 20

Allt10ugh there are agreat vanety 01 lasteners tound in the modem car or
trudl., lf1e mClSI eClmmOflly use<! relairlef is the threaded fastener (nuts, boilS,
screws, sluds, etc,). Most threaded relainern may be retJsed, provided thallhey
are flO! damaged in USll or during the lepair. Some relainern (such as streich
bolts or torQue prevailing nuts) are deSigned to detorm whl!l1 tightened or in use
aoo should flOt be reinstalled

lNherle'ler possible. we wMi nelle afly speclallelamers Yitlich should be
leplaced dlJfing aprocedure. But you should always iflSfJOCt lhe condition 01 a
retainer l'Itlen it is removed and replace any lhat show signs ot c1amage CIleck
alt threads for rust or corrosion which can iocrease the lorque necessary to
achieve the c1esiled clamp load for which thaI lastener was originally selected
Additionally, be sure that the driver surface of lhe tasterler has not been com
promised by rolJfldlflll or other damage, In SOOle cases adri'o'er surface may
become ooly partially rounded, al10wlflll the drim la catch in only ooe elirec
lion. In many of these occurrences, afastooer may be installed and tightened,
but the driver WOlJld nat be able to grip and loosen the lastener again.

II you fllJ51 replace alastener. whether due 10 design or damage, you mtJst
ALWAYS be sure to lISe the proper replacement. In all cases, aretainel 01 the
same design. malerial and s1roogth should be used Markings on the heads of
most !xlils will help determine the proper strength of the fastener. The same

jewelry is nOl sale working around a'o'ehic!e long hair should be tied back
under ahat Of cap

• OonlllSe pockets for toolbOxes. Alall or bump can drive asclewdriVl)f
deep into your body. EVI!l1 arau hanging from your baCk pocket can wrap
around aspinning shalt ollan.

• Donl smoke Vtt1efl working atound gasoline. cleanirlg solvent 0( otI1er
llammable material.

• Don' smoke Vtt1en working aroond the ballery, When the baltery is being
cnarged, it gives Off explClSive hydrogen {laS.

• DOl'll use gasoline to wash your hancls: there are excelk!rtf 50aIlS avail
able Gasoline conlains dangerous additives whict1 can entel' lhe booy throlJilh a
cut or through your pores. GasOline also removes all the nalural (lils from the
skin so lhat bOrle dry hands wlll suck up oil arnlgrease.

• Don' ser¥ice the air conditiOflif'l{l syslem unless you are equipped with
!he necessary toots and traifling. lNhen liQUid or COfnpiessed gas refrigerant is
released to a1mosphefie piessllfe it will absoro heat from whateVl)f It contacts.
This will chill or Iree2fl anything it touches

• Don' use sCl'ewdrivers for anytlling other than driving screws! Ascrew
driver used as an prying 1001 can Sflilp wh(11 you leas! expect it, C<I~iflll

injuries A1lhe very least. you'iI ruin agood screwdriver.
• Don' use an emergency jack (thai little ratchet. scissors, or pantoUraph

iac!l supplied with the vet1iclel 101 anythif\ll othe!" than eharllling aItatl These
iaclls are ooly intended lor emergency lISe out on the road: they are NOT
designed as amaintenance tooL" you ate sefious about maintaining yoUf vet1i
ele yourself, invest in ahydraulic noor jack of alleast a1Y.z Ion capacity, and at
least twa sturdy jackstands.

material, thread and pitch r0051 be selected to assure proper installation and
sale operation ol!he vehicle afterwards.

Thread gauges are available to help measure a!xlll or s11J(l'S thread. Most
automotive and hardware 5IOfeS keep gauges available to help you selEd the

-"
i~t~"~'f_. _. _. _. -, -, - --® 8 Otl ©~ G!!l- - - -- ---j l' i Y l'- - - .,- -••'. , .
0 © ~ @- .- - ••- -.-- ""'D

fig. 19 Thill Ire mlny different typel af thnadetll1ltalnll'llound
on "hid"
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IIle Wl'enctl has a~ S9laIlng IIlilfIn thai causes aIOOITeltary b1eakaway of
!he torQue wrenctJ body, sending an i.lse 10 tile 0\l&r.l10r-, tIaflcl,

Plwot HAd Typ.

• Set Figutl n
Some Klf(Jle WlenctleS (usually ollhe dick type) may be~ wiIh a

pivol: head wtldl can aIow it to be used IIlJeaS l:I bmit!d access. BUT " ITIJSl
be used pwperly To 00Id apM:II head wrerdl. psp the han:lJe ligttty, and as
you pull on Ihe handle, il should be IIoaIed on Ihe Pivot poinl. If !he handle
comes in oontad wiltl the yoke extellSion wung IIIe PfOceSS of pulling, there is
a very good chance IlllllorQue rsadlngs will be inacClirate beCause tllis could
alter Ihe wrenctlloading point. The design DI!he handle is usually SlJdl as 10
IIBke111~ 10 deliberately mlStlse lhe wrench.

Pfaper SIze. In a pinch you ClIf1 use anohJ nut or bolt lor a head gauge. "the
boll you are repl~ng IS no! too badly d¥rlaged, you (3'1 seteeI amatetI by
IllldiOQ afIolher bolt I'<tlich will thread In ~s place. It you find anullflilic!l
threads properly olllo ttle damaged oofl, then use that n~ 10 help selecllhe
'~Iacer'nerll bOIl.

Tof~ is Qef.1ed as the measulll'lWC oIltS1s&ance to hrring Of 'oIalrlg. II
lendS to twiSt a body aboul,n ads 01 rolaIlO" Atuition~,eOIlhis
'M)Uld be lightening a 1I1Ieaded re&alner sudl as anut, bOIl or screw. MeasuriflQ
lor(pJe IS one oIlhe ITlOSI common WlfS to help assure ItIaI athreacled retainer
has been properly tastened.

"Nhefllighlef1ino a Illuooed laslener, torQUe Is applied in thlee distinct
areas. the head the beafiOll surtac:e and lhe clamp load About 50 percent 01
the measlJ'ed torque is used ill OYefcomlng bearlllO I"c:lloo. nus is the Inc
lion beheen 1tle beanng $lJf1aal; of Ihe bolt brad. screw head or rU lace ilf1d
lhe base mate~1 or washer (tile surtace on whiCtl tle laSiener is 10000mg).
ApplOIlmate1y 40 pet'cenl 011he apploecllorque is used in O¥eIcolTlmg thread
IrictlOn. This t!laves only aboul10 percent olille applied lorque 10 develop a
useful clamp 1000 (!he lorce which hOlds a iolnl togetherl. Tllis means lhal
friction can account fclr as mucll as 90 pefCl!f1t 01 tile applied lorQue Ofl alas
I....

TORQUE WRENCHES

Torque

Ie IW..... thl witt. YO' n,lII • Met wltll UlN...IIIIn•••• '" ,."
.110 fhll'tII, nut or drllI'lIIltol' It was Ihruded kdo haI.tH ....n
'.lfIIg". If Iflls Is the cue, you may lIawe to drill .nd I.p ttl, Itoll,
repl.cI Ih. nut Of DlIl.twlst 1'81l.lr the Itlruds. MEVER by 10 lore••
rtpl.Clrntnt bolito fit Inlo the d.lnlged Ih'''dI.

.. WARNING

• $" FIprt 21

In most ap~lcatiOflS, atOl'~ Wl'encIl call be used 10 assure P1DPf.J Installa
tion of a fastenef T«ClUe Wl'enches come In variol.lS designs arxl mosI automo
II~ StJppIy stofeS will carlY avatiety 10 SUIt ytXJr needs. AtOl'QlM! wrench should
be l.ISe(j arry tiMe we supply aspecific 1orlJ)e vallJe 101 alastenel. Allain, the
gen&lal rule of 'If you are using~ Illtil tool kr h! job, you should not have
10 SlJain 10 19'ten alasEne( applies_

BNmT".

The beam type torque wrendl is ooe of the mosI popular lypes noollSisls of
apomlef attached 10 the head lhal runs It\e lengltl DllI1e flexible beam (Sllaft) to
ascale located near !he /wIdle. As lhe wrencll is pulled, 1tle be¥n bl3l1ds arxl
!tie polnlel indica!es !tie torque usingllle scale.

Click jln.krdyj Typ.

Another popu1al des 111 oIlofQUe wrerdl is the click type. To use !he dick
Iype wrend1 you PIe-adjUslll to a torlP'l seiling. Oooe IIle torque is ruched,

-n ''''k1 H Il'lIlltilnM tlaltlhl ... 01..., U·I.I., wtl*l. Of.dIe
,1M wlll hi" .n Ifttct on the Io~U. rndl~., IG Illlller whit type If
wr.nch WOU .. "'1nI. fir 1111 Incllt ICCUfilil ralllnt., InltllllllllOCbl
IIIr1ctty on III .,..Illll'tvtr. It Hcnury, Itn~ .d.,..... I...d1
Ill toeUlllirldtw u drlvIr) dill tile IenIIItKl
.. 1M••,.., _ill .., .1lIe"" tIaIt .n.n 1M .... of ..
•• nIII IrlMll ~.. "Ilt, I CI9W',

1Ml). lJ.jeIlftlll' w.UII 1... ell trUItY 1tJect.' 1I
IIltlr _ II .U Ii_n.

Rilid C... (Dlfld R••dl",)

Aligld case or difecl redng Iorque wrench Is equi~ Wlltl ad181 indicalof
to show Dtp vatues. One arM_ of these W1enches is lhaIlhey 131 be
IleId at any pos,l on on lie Wlench wi:hOtJl aflecbng ae:a.taCY These wte'Idles
are o!IIIn pretened !W3nse !hey tend 10 be~USi 10 read nt have a

... """ 01 """'"
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TORQUE ANGLE METERS

8«:arse !he tricbonaI ctlala:iertSfics (i eaen laSe. Of ltweDd 00Je will
*Y.~ loads wtlich a-e!lased stnctly on IorIJJ8 will V<lfY as wei Irl/TlOSl
iPP IC3tioRs: lh 5va'1RI ts noI ~1l1C3i: 8I\CI.O'l1O CIIJSe -.orry 8lIl in (B

ZIItl appilClllORS. a~ qireef1 may d8&lI.18N more pr1lCISe
c:Iarrllloads are r. *'S9, (sochlS Itle case 1lI1tl marry ak.mIun C)11'ldef
heads). In Ita! case:s aklfqueangE A!tln:l of tns:al <at (fI WOUld be spedfled.
wtIer1lm&alllng Iil:ster.efS wtlich CWflIOI1JJf angle lightened. a PII:ddtlillined
seating Iorque and standaJd torque YI"eIld1 are LlSlJaIfy used h kl rem:lYe~
oompllH2 m!he 10 III The lastener is Ilen ti~re.ed It!e sPeclI ed addililnll
portJOn ol atum ITmSlRd in deiJees, AfOfque angle gal.9!(~iCal pro
.-actor) is used'or these appl1cal!ons

Slandard and MetriC Measurements

• See FI••re 23

Throughout this maoo31. specilicalions are given to help you determine ItIe
condition Cl1 various components on your vehicle, or to asslsl \'00 In tllell

,nslaIlaI on. Soo1e ollhe f1'llISl: CXl'llrrlOll neasuremeols .ndllde 1e'lg1tl {In or
an/Iml).lDr(IUll (It lbs ,nell lbs. or t-im) irld IJ!SSUre (ps n Hg, kf'a or /TI!l
Hg). 111 fIW cases, we Sl:rive II) prtMde!lle PJopII" meastlfement as determ ned
br lha matlltadurer's enlli'Jllel'S

Though, III SOfIlt cases. 1tIaI: value may no! be COl1'ieIllentlr measlRd With
whallS available in your toolbox. llr.kllr, many ollhe neasul'ing devices
wh,ch are available today ",iD 11M 1M! scales so the Slardard or ,vel:ric mea
Sll'!lJleOtS may easi r be taken. II any olltle ...-ioos rreaslJ"lng loois 1IriJctl
are available to roo do not conlaJn h! same scaJe as I sled in lte specifica
tions, use ll'e~ing COrNefsiOl'l IacIzn 10 determine the propel'

"I.-
h c:onYlJSion facIor ct.art is used by ta-.irlg the iplIfI SpeCIfication and

IOOlhP'rinv it by !heI~ry conversion 1ad0l. For 111S1aI1Ce, looking at !he
filsllll'lll if roo haYe a measuremenlln Inches such as 'lee-play stlllJld be 2
In· bli your ruler reads only In miliuneters, mullillly 2 In by the COfI'tIefSion
liYior 0125.410 get !he metric equivalent 01 SO 8n'm. likewise, if tile spe(:it1ca
liOn was gJ'fIefl only in a Meillc mea5lJ1eme11l. lor exam(lle if1 Newton Meters
(Nm), then look al the center oolumn first lithe measurelll€flt is 100 Nm multi-
ply it by 1M conversion fact(lf of 0738 to gel 73.8 n. l!>s. '

CONVERSION FACTORS
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SERIAL NUMBER IDENTIfiCATION

Vehicle

• s.. Aglrt 24

A17 digll alptla·nOOlerical Vehicle k1enlification Numbef (VIN) is used. This
number is stamped on ametal plate on the lett side of !tie firewall.

-.. i ......~ _f/IiIII ..

--
fit. 24 An .u...1t of. V1N ... "'ical cod"

2Sl ENGINE

• s.. flllUrt 25

The engine serial rllmber fOf!tle AmeriCan Molors·bui~ 2.5lijer eng,ne Is
IOcaIed on amadllned pad at !tie rear right Side 01 the block betorll!li Ithe No. 3
afld No. 4 CY~'f1defs

The rflll'ts oIlhe c:ode idertlty
1 '" <IgoI-Tho ,.. (J. 1993)
2 2rd arid 3rd diglS-The roonIl (01-12).
3 4th n 5!h dlll'lS-The engine lypelluel SVSt~ession ratio (HX

• a2.5 Ie .[15l1 CI[).] 9 1,1 compltSSiOO raI,O er1lJillt W111l a rnuIti1IOln: kJeI
inlection system)

.. 6l!l ~d 7ItI digIts-The day 01 engine build (01-31).
For example Erlgifle code 301 HX23 iCienlities a2.5 Iiler (150 CID) engine

with amimi-pori fuel injectipn system. 911 com~ession ratio and buill on
January 23, 1993

Also on lhe block. JUst above tile oil filter boss: (near lhe diSlributor), is the
overSl2Bd.l\I1derSi2lld conponenl code The codes life explained as follows

Ag. 25 Locatlltn of 1ft 'lIQine Id.ntificatloll nUlllIMr-Z.51.ngIne

• letIef B: ~i. bofes 0.010 in (025ml) 0W!f
• Lener C: camshalI beaflllg bofes 0.010 WI (O.25frlTl) 0W!f
• leller M: rnaitl bearirYJ journals 0.010 in, (0,25mm) under
• leller P conneding rod jcunaJs 0.010 in. (O,25mm) lIIdef
• Leller PM: main bearing journals and one or more connecting rod Jour

nals 0.010 in. (0 25mmj IJnder

4.0l AND 4.2l ENGINES

• S.. Fi,lrt 2&

The erY;llf'lfl c:ode IS b.n:l in the identiflCi!l.ion pIaIe on !he fife-rall. The sec·
ond IocaIIon is on a f1'Iild'Ii1ed surface oIlhe bIoc:tl; bellnee" nt.nbel" 2 iIrld 3
spalk plugs For kJrther iderl'ical on. Ihe d,spLalld'l 's cast into !he Side of
the btodl. The letter in tI1e code ident fies h engille by displacfll'f:l1 (QI In),
CCYbtnkJf type andlXlffillressiOll ratio.

All of tI1e engines haw !tie same unde~tZe/OYefSize letler codes, located on
tI1e boss directly above !tie 011 lilt8\" (near the diS/ributor. The parts size code is
as follows:

• Lener Bindicates 0010 in. (0.25mm) oversized cylinder oore
• Lel1ef M indicates 0.010 In (0 251Tvn) undersized maln bearirYJs.
• LeI!ef Pin(licates 0.010 in. (O.25mrn) 1JIde~lzed c:ooned rYJ rod beaf

;ngs.
• Letaer C'ndica'es 0_010 In. (0 25nVn1 overslled ca'T1Sha!I block bor8:s

---1J)~
NO' '--, -Y

""""" )
•

-flO. 21 Loutlon 01 III .ngi.. k1tllllficatloft nlmll.r-4.DL 'M 4.21.
elliinn

Tra nsm ISSI 0 n'Transle r Case 'AxIe
There Is I tag aISaChed 10 tI1e housing fa il:IerJlilies ttl! rJ1inJladlJer and

model • 'S M'I'SWY 10 haw the lrioonabon on hS: tag befM onjeflflll parts
Vrten reassellbling he ooiI be sure IhaIttllS tag 's replaced on h case so
identilic:iJOl'l C3'l be rroade inlhe llilJ'e.

In Sl'ITle cases,the lJansmisslOO lCkJltiIll3Jon oomber mar be embossed on
the transmission hous1l'lg

The lallowlng rnatlIJal transmissions can be mnd on Wf3l111lers:
• BAHV5--1987-89 4.2l
• A1sln AX4--1990-95 2.5l
• A1Sln AX5--1987-95 2.5l
• AlsinAXl5-1900-95~OLand42l

The following autOOlalic lransmlSSions 131 be Iolfld on Wranglers
• ChrySler 999-1987-91
• C/Iryslet 32RH-1992~
• CIvysIer 3CRH--1994 95
W'1l'lll1erS use aNP-207 transfer case lot I'll 1987 model ye3I and !he Np·

2311ar 1988 95 m:xleIs
The lront axle is a 03fIa 30 lIlIIile tI1e lear IS a oar. 35
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ENGINE IDENTIFtcATK>N-Oifp'lCl _, •.KOr:,"' ...
~ ":"- - -~,

'Ill -'" 2.~ l458 H '" • OHV..,"'" C ". 0 OHV,. -'" '.5 '''0 H ,. • OHV•.,"" C ,.. 0 OHV,. -'" '.5 '''0 £ ~ • OHV•., "'" H '.. • OHV

'1Ol -'" '.5 '''' £ ~ • OHV
U[42281 T ,.. • OHV

,"' W.... 2.S 24S8 P H" • OHV
4013966 S H" • OHV,... w,". 2.!> Z4~ P H" • OHV
40(3986 5 ." 5 OHV

'''' "'- 2.!'l 24S8 P ." • DHV
4.0(3986) S ." • OHV,....... W,_ '.5 ,<S. P ." • OHV
'.0 39llll S ." • OHV

~lCO'

ROUTINE MAINTENANCE

Proper mainlenance anlliune-ull is ltle key 10 lo~ and trouble-rree vellicle
life. $hJdies have shown that a propel'ly luned and maintained vehicle call
achieve better gas mileage than an OUI-oI-tune vehicle. As aClll'IscienliOU$
owner and driver, set aside aSalmda)' morniflg, say once amoolh, 10 check or
replace ilems whicll could cause major problems later. Keep your own personal
log to jot down which smlces you per/ormed, tIow much !he parts cost YOll,
the dale, and the exact odometer reading a11t1e 1IrrJe. Keep ailleceipts for such
ilems as engine oil and fillers, so lhallhey may be relerred to in case of relaled
prOblems or 10 determine operating expellSeS. As a d(j.II-yoursellef, these
receipls are the ooly proof you have that the feqUUed mainteflance was jlef
formed. In !tie event of awarranty problem, these receipts will be invaluable.

ThIllilaalure provided with your vehicle when it was originally delivered
Includes lhe faclory recommended mailllenance schedule. If you no longer have
ltlis lileralure, replacement copies are usually available from !he dealer.

Air Cleaner

REMOVAL &INSTALLATION Fill. 28 Air c1eaDIr-4.2llnllnel

• See Flgllflll 27, 21, 29 alld 30

Remove the wing nUl, or unhook me retaining clips on top ollhe cover On
!he 42l ef'llllfle, detach lhe rubber hose from fhe engine locker arm (valve)
cover aM sef the cover aside, beif'lll careful not to damage !he large diameter
hose or hoses to the air cleaner inlet. •

Fill. 21 Air ct"Hr-2.f>I. and 4.0L eDglDn Fill. 29 Unsnapplnllllll clips on 1111 air cllanll cOVlr
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. CAUTION

Wllr prl)ttcttwe ''I.les to II'''''" tlill fTlm l,rayllll '110 Yair
I,n. HIVI the ... IIn.r IaIncty to InatllllmmIIUatel,.

1 Raise and saIe!y suppol1lhe I'IIl' llfld on~rm
2 lkIfasiIn the pl'llteclive sIllllId bolls, l'wl rtrlICM lhlI stllllil.
3 RerrIcrIe lhe filer reta 111J SlJap bolt
• C~ s/lli tle l'DS! onlhe iJllet SillI d the tiller to prewn. blIkom

dl'3 nIIJ ooce !he tiller is rernmcl
5 lk1lasWl In! hosec~.
6 RemMJ tne liller.
7 Installation Is the reverse of rl!f1lD\lill

''''-15 IIIOOELS
• S.. Figum 31, 32, 33, 3<4 .net 35

Sua Itle ruel filler is located along lhe lrame rail. tile 'o1!llicle will !lave 10 be
raised slighlly

.. WARNING
FlO. 30 R,mov. the aIr ciliner cov.r anllllft olfl tIllllller

REMOVAL &INSTAllATION

B.,o,. strviclng Illy compo".nts wRhln Ih. lu.1 syslltm. ttle system
,1,eau,. must lim b' ,.llIsed.

1 Release !he fuel syslem pressure. Reier to ItIe procedure oullned earlier
In lIlis section

2. RaISe hl vehicle slightly and safely Sl4lllor1 it with jacXslands.
3. Remove tile blI filter sIlieid
•. Remove the hoses and CIan'4I'5 l)'l bolh «Ids olltle lueI hler.
5. Wrap asIlc(I kJWeI Of cIe¥l rag alOLllld tile hoses to absortlllRl
6,~ lhe hoses fron the f .Ief. flen lliscal'lllhec~ aoo hiler.
7. RemcM! the liller retau'IinQ s1rap bOI and remove tile f tel' 1I«n!he (ill.

-TtlItniI" 111.,1....... 1Il.1tH lor wr-et 11lSta11l6QI. lrastalllhl
IIIt1r w"h 1M 1M rn.llId IN tawans1hl f..1link .1Id Ill' "' m.ad
OUT towlf'lls the ..lnI.

lo 1ftItI11:
8 InstaIllhe new Iiller behieeJi the hoses and IJOSItI()ll new cLJllpS.
9 f'lltcen lie clamps 10 15 In::h Ills (1 7 Nm)

10 PosillOlllhe liller assembly on the ctassis 'ail
11 f'lllien h ~ moooI'lIJ boll to 106 inch lbs. (12 Nm).
12 IIlStaII tlle fuel filter shield.
13 lower tile YeIlicle.

•

-,~,

•2.5l EnDlne

1987-98 MODELS

• Se. Figure 31

The filler is localed behind a prolectlvtl shield on tI)llleh lrame rail, JllSI. In
nont 01 the shock absorber.

Fuel Filler

Illhe tiller element has 3 roam wrapper, remove the wrapper and wash II
in de1erllllfll or a sale solYeflt Squeeze atld blot dry. Wet the wrapper in
engine oil aJ1d SQl;lll:Ze it ligtlt1y in an absorbenllowel Of 1'31110 remove the

"'"'•.
Clean llle II nIrom Ihe~ elemell! by' rapping II gently agam a IIal sur

lace Replace the !lIemeI,! as neressatY
CI9lItll t1IxJ.srlv iiW1d Ile t:::aYer RepIac:e Itle oiled qper. II ilr'(. on !he

elemm: and leirlstaIlle elt:tl". ifl1he hOl,I:!jIIlQ. plaI:il'lU i1180 l1egIees hom its
OflV1naJ pos.tion

...The oiled fo.1l wr1p"r .lem,1Tt Is. facto" o,U. tor 10lIl. "'1"1. n
skulll be ."lIlbte lfIrO.gtI.1e., prts. TN,. .,. liso etletmarte4 ....
ations "lItl., bodl dry ••d olltd.

FII. 31 Fe,l Ilttlr lid shI,lli--f1l fu.llnjlC1td models Fill. '2 RemOtinD I.. hMllilttr shltid 'thlnl", tolb
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~~

All. 33 Alb•.•n....."...1 '" two ruel fln,r
.Illelll I'eIImlng bohI, rlIIOft" .III,ld

Fig. 34 Loosening 1t,,11I' flll,r lion
cl.mp.

..,..
fill. 35 loo.tlling tIl.luel,m't rel.llllng
cllmp

OPERATION

."aEANER
fRESH.,"""

PCV Valve

1. Remove ttle air cleaner as necessary.
2. Put an absorbenl rag under lhe tiller to catch spillage
3. Remove the hose clamps.

-tf equipped with lbe original wire hose clamps, screw-type !talld
cl.mp. Ire recommended tor replaetmenl.

4. Remove the filler and shOl1 anachinllOOses.
5 Remove the hoses it they are 10 be lOOsed.
6. Assemble the new lillef and hoses.

-TIle IHII!h.r lor 1111. IltlIine has two oltlell, fbI .ddttllHlll one II to
return luel vlpen and bubble. to IfIe tank so as 10 pr8'liM va,lor loci.
Be lure 10 pOlltlon 1111 lank lint oullet .bove Ihe line l..dlnt1o !he cu
bUl"llol.

7 Install the liller, then lighten the clamps.
8, Start the engine and check for leaks. Discard the rag ai'll! old filter safely,

• see Figures 37 and 38

The PCV valve, used on 1987-90 models. controls the rale at which
Cfankcase vapors ale returned to tile intake manifold The action or tile v.llve
plunger is controlled by Intake manifold vacuum and the spriAg OU1inIJ de<:eler
a1ion and idle. when manifold vacuum'\s tlllJl\, il OVf)rCOlTleS the lension of tile
valve spriAg aM tile phmger boItoms in tile manifold efId of the valve housing
Because or the valve conslruction, it reduces. but does not slop, lhe passage of
vapors to the intake mamfold. When the eAglne IS lighlly aceeleraled or operated

. . WARNING

4.2l Engine

• S.. Fig,,. 36

This 8rlQine has aInrowaway cartridge filter in the line between the fuel pump
and Ihe carburelOf. To replace It:

UII.. hg!ne

• See Fllure 31

Since the luellilter is localed along the flame rail. the vetllcle Will have to be
raised slilllllly.

Beton Hl'Y!dlll'''Y components within the luel sydtm, Ihe sptem
pm:lUre mUll flflt be relined.

1. Release the luel systern i>f8SSUre Refer 10 the procedure outlined earlier
in this section.

2. Raise the vehicle slightly and safely supporl il with iaCkStands.
3. Rernow the fuel filter stlield,
4. Remove the hoses aoo clamps on boltl ends or the luellilter.
5. Wrap ashop towel or clean rag around the hoses 10 ahsorb luel
6. Remove the hoses from the filter, and discard clamps and liller,
7. Unlasten the filler retaining strap boll and IllITIllve the tilter 110m lhe fail.

..Ttl••na 01 the fltler an ..Irtllld tor correct 1llItIllltion. Instill the
fin... with 1M .nll mned IN IlIWIrlIs tIl.'nl milk IIld IN .1Id m.rked
OUT low.ria till HI"'I.

To instill:
B. Install the new filler between lhe hoses and clarT(l.
9. TilJtllen the clamps to 15 inch Ibs. (1.7 Nm).

10. Position the filler assembly on the chassis rail
11. Tlllhlen the strap mounling boll 10 100 inch Ibs. (12 Nmj
12. Install the fuel filter stlield.
13. lower the 'lehicle.

Fill. 38 FIIIllIltIf rtllKl¥ll Ind IllIIallatillft--04.21 enllllll Fig. 37 Positive mnkease wenUlalion arslem-2.5l.nlllne
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SERVICING

Crankcase Ventilation \CCVI Syslem

au

Fit. 3t RotIll IhI retalnlr (1) 10 flmGYIlh1 cranktall filtel (2)
Irolllttl oir cINI" lIousl",

• SII A,lrt 39

All 1967-004.21. eng nes I!lat ale equipped wltl aPCV system tIM a
cranIa:ase vent fiItef located ASide the air deaner. This eIement!s used ill 8
the outs de air before • enters Ihe aricase ltrolljllhe PC\I sysBn InsI*:t
Ihe fin. PllflOdical 'f along .-,lIb air cIllhlr elemlrl and rep/Ee as nos
"'Y

Crankcase Vent Filter

"'-11991-95 WrqIers are t:qJ ppod Will aCtri;r;asIe vertiIaIion tCCV)
system. The CCV sys!fm pes10i t,lS ItIl! same tunct:lan as amr'o'tl'lliorlal PCV
system. lU does not use a..a:tUII cortroIled va 't'e Please later 10 Section ..
lor ah.ither destript an.

---.........

at cooslanl speed. sprlAg tension malches intake ma'lilold vaeutJm ptJIl and lhe
pluogef lakes amid-position in the valve OOdV, allowlflll more valXll's to "ow
InlO the manltold,

The PCV valve, 'MIich Is the heart 0' the positive crankcase ventilation sys
lem, should be tree of dirt and residue and In workifl\l order. As long as !he
valve is kepi clean and is I'lOI showing silins of damage OII1Lm'lling up, it
should wOO: properly WIlen Il1e valve cannot be clearMld sullu:ienlly or becomeS
sticky and ~'II AlII operate treely. it should be replaced.

The PCV syslMl used on vehicles with a4.2l engine. employs arev shut·
off solenoid thai IS COI1bolled by ltle trill ne complAer. Alltiow IhlClJllh Il1e PCV
va W IS controlled by Ihe PCV stll.A4I so6enoid alii manifold vacwrT1_ The
solenoid Is located in Ihe hose llelMlef'l1he PCV vaIYe _e the hoseconneds
to Ite irUke manlfold vaaun. wtIefllle PCV vaIw: sI'lJl-oll solenoid is AOl
enerlJll!d aritase ¥l!ftilation 15 AOl resiI ictJ:Ij

All i'lope~Ye PCV sys:a'!l 'NIl (3.lSe rough klli'lll_ sIlO';Jl!l;nl 0 I di,~lOrl.
In the even: eoatic idle, nevef ilflell~ 10 a:mpensaIe by dtsCOlWltlclJrg It'e PCV
sysltm. Disc:ol.lICtiog the PCV S)'SIe'n WIll adverse 'f afted engi1e ve.'i lation. I
coukl also shor1lJl engine lile hough the bt/lldup ~ s1~

The PCV vatve IS in the Il1e rodcer arm cover To ,lisped !he PCV valve pr~

teed as follows
1 Will the f!Olllne iCllifl\l. remove the PCV valve from the rocker cover. Uthe

valve Is nol p1uwed, ahissing sound will be Imrd. AS1rooll vacwm should be
leIt when VOU place VOIK fin~r lMlr!he valve

2 Reinstall ttIe PCV valve ~d allow abOtJ1 amintJ1e tor pressure to drop
3 Remove tlle aankcase intake air deartef. Cover the opening in the rocker

cover With apiece 0' stitt paper The paper should be suctced aoainst the opefl'
lno wllh noticeable fOfce.

4. Wiltlthe erllIlIle stopped, remove the PCV 'I'll!..", and shake it AfaUle or
clickil"lQ mid be heard 10 indicate that ttIe wive Is free

5. IIlhe system passes the tesIs in Steps 1-4, no lur1tlef SffYilZ is required.
uflless replacement is specified in Itle Main&enance IriefVals Chart "Ihe system
does not pass these tests the wive s/1ould be repIacId 'Ililtl anew one.

_DI nellllllltJt to .... PC\' ¥11M.

6 Wlh anew PCV wlYe ifIsIalled if h paper is~ st.ldled~ lhe
Ctriase 31r 111* opening (see Step 2). it ... 11 be 1*'tSSa'Y to dean the PCV
vaIw: hose WId the passage in the Iowef part oIlhe carbtJrdOf

7 Clean the line Wllll CombustIon ChaIl'tler CondiIIOI'Ief or SIffilIar sohert.
00 not IeM ttlt hoses If) solvent lor mote than 1h houf. Allow Ile line to af

"'"8. fIemoye .. catuelof Of t1u0Cl1e body aoo IWlIO It.il1 aV. in. drill
!trough It1e pi'SSifJI'S to dis1o«le solid pilrtJCies hn blow eIean

-t1 is noI nlClllU'Y to dlulll_111M tartlurtter 'or IIIiI o,..tl... "
nKUhry, _ • 'INllwlllrlll, $I IIlIl no IIlltil II~d.

9. Mllf checltlng and/Of servicing !he Cratlkcase Venhlation System,
replace anv components lhat do not allow passage or air 10 the intake mani·
Iold.

Evaporalp,re Canister

All models ha'I'e lJeI evaporat ve emission Q)fl4roI sysIemS wild ,ocIlllle iI'I
evaporall\lll storage canlstllf. The plIposill or Itus chartOll can sIef IS 10 store
gasoline vapors until the'( can be dllWll into lie enQlre iIld bu"ned along wiIll
the air/lUel mlXlure. The ail filler ill !he bottom or the canlstel' should be
replaC8d every 15,lXll miles (24,155 kml.

Ballery

PRECAUTIONS

~ use caulJoo when worlung 00 Of neaJ the batlery Never allOw atOQI
10 bfld~!he gap between ltle lle93!iYe and pclSllJV8 trattery terminals. Also, be
caretut not 10 allow a!ool to PlD\llde agrOtfld bet'M!en the pos live cablWrmI
nat ilf1d ilf1Y nmI ~eot on the 'o'ttlicle EI\fIef 0( these condi1:ons wi:
cause aftrl circuit, leadinQ 10 sparks alii possible perSOf"la i!ljufy

Do not smoke Of all~ l\;R:sJSpaIts IllliW abaIIary; the gases coriairllld
1'1 the baIlery are YefY e;(pI~ and ~ 9l1aed. cotJld cause severe K1rt;'Y or

""""All ballel'lflS, felJiIdless ollYPt:. stlould be c;nIIi 'f SllClKed by a braIay
hokklown devi;:t lid, the lermlllals Of cas&r1g may cradllrom stress wrtno
...mde opt:riIlOfl. Atalery~ Is not seaJred may allOW acid to leak. 11'13(100
it dlStharge faster. lJR acid CiI'I alSO eiIf 'INl'f aI CllT(Xlf'ler1S under ItIl! hOOd_
~ itsped the babery case !of am. leakage ;nI COJlOSlOfl. AwMe

tXlflOSlYe SlJlstance on the balIery case or on lUby ClJl'l1lOflel'l would ildl
eate aleaking or cracked bitlery, "ltte biiliry IS aacked, it should be replaced
irrW!lecba!el'l

GENERAl MAJNTENANCE

Atwavs keep the tlat!efy cables and terminals 'ree of corrosion. Check and
cleal1lt1ese COf11lOI'llll'1ts abolA once ayear.
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Keep lhe top o11he ballery clean. as a 111m 01 dill can help discharge a bal
tery that is not used lor long periods, Asolutlon of bakif\ll soda and walef may
be used lor cleaning, but be calelul to Ilustllhis 011 wilh clear waleI'. 00 NOT let
any of the sotulion 1010 the hiler holes. Baking soda neutralizes ballefY acid and
will oe-aclivale a tlallery celt

Bal1elies in vehicles which are not opeJated on afegular basis can fall viclim
to parasillc loads (small current drains which are constantly drawing currenl
from the battery), Normal parasitic loads may drain aballery 0fI avehicle that is
in storagE and nol used for 6-6 weeks. vetlicles lhat halle additional acres
sories suctl as aphone 0/ an alarm system may discnarge aballefy sooner If
the Yehicle is 10 be slored lor 10. periods in asecure area and the alarm sys.
tern Is not necessary, the neQalive battery cable should be disconneded to pro
tect llle battery.

Remember IhaI constan1ly deep cycling a battery (completely discharging
anllrocharging II) will shorten battery tile

BAnERY FLUID

• see figure 40

Check lt1e battery eledrolyle level alleast once a month, or more often in tH:lI
wealher or during periods 01 exlended vehicle opefalion. On noll-sealed halter
les, lhe level can be checked either through the case (if transll)C8lllj or by
removing the cell caps. The eleClrolyie level in each cell should be kepi hlled to
the split rino inside each cell, or the line marked on the outside ollhe case,

~~

Fig. 40 M.lnt.nance-lre. batteries ulUllIy conlaln I buill-in
lIydro'!1.ler to ctlect nuld I.,el

If the level is low, add only distilled water through the openil"lll unlllll1e level
is correct Each cell musl be cI1ecked and Hlled individually. Distilled water
should be used. becallSe lhe chemicals and minerals loulld in most drinking
waler' are harmlullo the baltery and could slgniljcanlly shoflen its lite.

I! waler is added in lreezil"lll weather 11'8 vehicle should be driven several
miles 10 allow the water 10 mix wiltllhe eleClrolyie. Otherwise, lhe battery could
fi"".

MhO(l{JI1 some mainlenanc:e.-lree ballerles have removable cell caps, lhe

electrolyte condilion and level on all sealed mainlenance·free balterles must be
checked using Ihe Duill-in hydrometer "eye- The exact type of eye will vary. But,
mosl banery manutacturers, apply a sllc1i:er 10 lhe baltery Ilsell explain,ng lhe
readings

-AlliloUlh the r.adlngs tram built-in hydrom.t1fS will vary, a ore.n 'yt
Isually Indlcales a prop.rly ellalged batt.ry .11. sutllel.at 1I1lldievei. ~
dll1l eye Is normally an indicator of a bllttrY .ltllsultitlenllllld, bul
whlell is low In ellalge. ~ lighl Of y.llow eye usually Indicates tlall ellC
trolylt has dr~p.d below lilt necessary lev.l. In Ihls lasl ml, sealed
bltt.rles wllh In lfJ1ufllcllnt .llctrolyte mllsl uSllalty b. dilcanl.d.

Chec.i~ lhe Specific Gravlly

• S.e Figures 41, 42 and 43

Ahydrometer is requlfed 10 check the spocihc gravity on all balleries thaI are
nO! malnlenance-tree, On ballerles thai are malnlenance-tree, lhe specltic gravlly
is che<:ked by OOsef\'ing the buill·in Ilydrometer "fIY8" on llle lOP of lhe battery

""
Battery eledrolyle conlatns sulfuric acid. tl you should spla,Il any
on your skin or In you, eyes, lIush the aflected aflla with plenty 01
cillar wal.r. II illands In your eyes, get medicailleip Immedialely.

The fluid (sulturic acid solution) contained in 100 baNefY cells will tell you
many things about the condihon ot the baltery, Because the cell plates must be
kepI submerged below lhe fluid level In order 10 operale, lhe lIuid level is
extremely Imponan1. And, because the specilic gfa'llty ollhe acid is an Illdica
lion 01 electrical dlalll8.1estll"lg the flUid can be an aid in determining if the bat
tery must be replaced Aballery in a vehicle wi1tJ a properly QPefaliAg charging
sYstem stlOtJld require lillie mainlenance, bul care1tJ1 periodic inSpeclion should
reveal problems before lhey leave you stranded.

At least once ayear, check Ille specific gravlly oIlhe batlery. 11 stlould be
between 1.20 and 126 on the gravity scale Mosl aul0 stOles cany a vallely 01
lIIexpensive battery lIydromelers, TIlese can be used on any non-sealed battery
10 test lhe specilic gravity in each cell.

The battery lestillg hydrometer has asqueeze bulb at one end and a ooille al
lhe other. Battery eleclfOlyte is sucked inlo the hy<lrorr.eter unlilthe floal is Iifle<!
trom its seal. The specific llf3'llly Is lhen read by nolinll the posillon ollhe tloal
11 gravity is low rn one or rTlOfe cells,the battery should be slowly charged and
checked all<lin fo see if the gfa'lity has come up Generally, if after Cllarlling,lIle
specilic gravity belween any two cells varies more than 50 points (0.50) the
baltery should be leplaced, as 11 can no 10ngel produce sulflclenl vollage 10
guarantee proper operation,

CABLES

• See Figures 44, 45, 46 and 47

(}flce ayear (or as necessary), the battery lerminals and the cable clampS
slKluld be cleaned loosen the clamps and remove tile cables, lieya1ive cable
first On fop post balleries, the use of apuller spocially made lor this purpose is

"'''~
fill. 41 On non-sealtd b.attlfiu, the fluid
11",1 can lie chlclled by removing til. e.lI
caps

Tcc.oll'lll

Fig. 42 n Ill. lIaid I.vel II low, add allly
dlstllled waler until tilt IIVel II corted

Tt~,..

Fig. 43 Clteek Ih. I,ecinc gr..,tly Glltle
bltt.ry's electrolyte wllh • hydromeier
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-~
Ag. 44 The uftll.1'Iidt of tIlll SJtCI,1 b.l
1.,., tlHlllIaI. wire IIIrvn 10 dlln I"lI1
l.rmln."

FIG. 45 Pile. the 1101 In'_ III Itatlery
,_•• twist to deM ...11 till IMtil II

"I"
-fit.... A..el.1 kIollllYlllllll,lo 11.11

Itle clamp fro...... post

I
//

-~
Ag. 47 T1le callie .nn sho.1d be ct."," '1 ..II

lecorrmlfIded These 3re inexpensive and mllable in most parts stores. Side
lerminal bal!flfY cables are secured W11t1 asmall bOIl.

Clean the cable clamps and the batery lermllla! wilh awife brush, until all
cOfroslOl'l. grease. ElIc .• is removed and !tlll melalls shiny. Ills especially Impof
lant 10 clean the insicle of the clalllllhofoughly Ian old kntle is use1ul hefll).
Since a small deposit of OXidation lhere will prevent a sound connecllon afld
Inhibit starlirlO or chaIging. Speciallools are available 101 c1eatling Ihese parts,
OOlIlype lor COOVllfIIiooaiiOp post bal1efles and afIliher type lor skle terminal
baltill'ies It Is also agood idea to apJIly some dielectrIC grease to the temlinal,
as Inis 110' II aid In the pllMlftion <:i corrosiro.

AII!r the cIi'nps and Iermll'lalS are Clean, leins&allltle cables.•IYe catlIe

.. 00 HOT """"" .. """" ... ""'" "'" f'l/Uo" """"securely, IlLC do not dtslort lhem Giv! the e\a1'(lS an:j term nals athin external
cmtJng of gTllD after 1!'lS'.aI IIIlon, to retard corrOSion.

Chec* the cables ollie sane lime thai the IeIninaIs are rJeai ell II the cable
i1$lUbcr1 is aac-.ed or brWfl, go if the eoos are frayed, the cable slwJd be
If1lI*"'c1 W1lh a new cable ~ lie mle leng\tlaAd ga,ge

CHARGING

CAUTION

The clMftllc.l "actlon wille. tltes pl.ce In .1I11.II.rNn: g'IM.lls
I!JIIII" .,drogtn g.s. ASPIrt c.n CllIS. the IIIt1.ry 10 t!JkMIt
.nd spl.si aclcl. To .wold p'rIOlllllnj.ry, Itt ..fIIII,r.Is prop.r
",1I11.llon .nd I••• 'JP""riII. fh, ulety prec..t1ons ....11 WOf\

. Inl wllh or •.,t. 1l.1t8ry.

Abanery ShOuld be charged at a slow rate to keep !he plates inside Irom gel
ling 100 hoI. However, ir some rnainler1ance-tree batteries are allowed 10 dis
charge unlllihey are almost "dead: lhey may have 10 be charged al ahi~ rate
10 bring them back 10 "life." Always follow the charoer rnanufac!urel's instlUC
lions on Charging the ballery.

REPLACEMENT

W'hen • becomes necessary to replaCe the ballery select one wi!! an iITlpel'
age ral:lng _ to or grealel' than the battery origi\ally insla'led. OeIef'(Q:lOn
and fl.ISt plain aging oIlIle ba!Iety cables, stnr motor. an:! as$1X1a!ed wires
makes lie tIatiery's job harder In su::c:essiYe rears Th,s makes I: prudent 10
Install anew balIefy WIth a jpSIl!f capdy than \tle old.

Belts

• see Figum 41••1, 58, 51 .1Id 52

Once a)'8i1I' or at 12.00J mile (19.324 kJrl) fnlefVab. Ihe Iensian and corxlJ
lion 01 the aIlernatllJ em liher i')essory liM!! bets si10uld be checked and. II
~, adjustOO. loose~ drive belts C<Vl1ead to poor englre c0ol
Ing and d1mJnistl aIlemaIot, poweI steenng pump, air roooil;onilg compressor
or air PiJIlI output. Abelt that IS 100 lfOIt pInS a seYeIe stram on !he waler
pump a1lemator, prTfl'ef steering purnp.lXlIT\JIlessor or air I>Uf1'll bearings,

Replace 3Jrj beIllhal is SO glazed, worn Dr slretched lhaIlt C3flnDl be Ilghl
ened sutllcienlly.

- TINi materi.1 aid In Ialt tnClll.1 drlvt belli I••ch th.l .... blllltla
JKll show .tlr. A.ptlce "lis .111111 .vtry lint ,ears.

On vehicles W1111 matChed bellS, replace both belts New Y.z in (13mm), ~
In, (95mm) and '-YR in. (12mm) wide bells are to be adluSled 10 a lension 01
140 lbs.; v. in (6mm) wide bells are OO,usled 10 IKJ 100., measured on a bell
tension gauge. Mt bell thai has been operaI.ng lor a minimJrn 0110 miflJleS Is
COJ'lSIdefed a used bell In the IlrsllO mtootes, tile bel should SlJetch 10 hs
maxlmIJTI~. Aller 10 minlIIes stop !he engine aAd recheck !he bell Ertslon.

RU .... T"'" ,,.lypicllty 3 Iyp"I1ICcetMry ItrIn MIts tollftCl Ol'l

"hlel" ICldIY



GENERAL INFORMATION AND MAINTENANCE 1-15

Fig. 49 An 811mp!. ola "tinily drive bell

"'''"

All. 50 Deep cracks In this bell will ca.se
lilli, blJldlng up lint 1tl.I.rlll~.ntullly

Ind 10 bell tallert

r&CS1211

Fig. 51 The co.er ollhls ben II worn,
'lPGllnglhe critical rllnlorclfll clltllilo
ereenl" wear

Ices'lll

FIll. 52 Inmlllng 100 wide I bill cln rllultln aerlous bllt weir

andlor breakl,1

Set! tensiOfl tor aused bell shOOld be maintained 31110 IbS (except '10 in. wide
bellS) or 60 Ib$. W. in. wide bellS} If abelt tension !)auge is no! available, the
following procedures may be used

ADJUSTING

• See Figures 53lhru 60

On models 'Quipped wlttl an electric cooling 'an, disconnect Ihe
negalive baUery uble or fan molD, wiring hamess conneclor belore
replacing Dr adjllslillu drive bells. The Ian may come on, under csr
tlIIln circllmslances, even 11101111" llle ignilion Is OFf.

AllirlIalOlIFan OrlVIlSIlt

1. Positioo the rule. perpendiculalto the drive bell at its longest straight
run. Test the tightness of fhe beU by pressiflQ It tirmly with y{lur thumb. The
dellection stloold nol exceed Y. in. (6mm)

2. II the delle<:tion exceeds Y. in. (6mm), loosen the allemator mountlltg
and adjusting arm bolls.

3. Place a1 lit. open end or adjustable wrench on !he adjusting ridge cast
on the body, and pull on the wrench until the proper leflsion is achieved.

4. Holding the alfernator in place to maintain Ief1sion, lighten the adjusting
arm boll Recheck the belt tension. When the bell is properlv lensloned, tighten
the allefflator mounting bolt

Power Steering Drive Bell

I Hold aIUler perpendicularly to the drive bell at its longest run, test the
lightness of the belt bV pressing il firmly with y{lur thumb The deflection Should
nol exceed Y. in. (6mm)

2. To adjust the beillension, loosen the adjusting and mounting bolts 00
the front face 01 the steering pump covar plate (hUb side).

3. Using apry 001 or broom handle on the pump hub, mow the pOwer
steering pUITll toward or awaV kom the engine untit the Ploper tension is
reached. Do nol pry against the reservOir as it is relatively soU and easily
detofmed

4. Holding the pump In place, tighten the adjustlltg arm boU and then
recheck the bell tension. "When the belt is properly lellSiOnet1lighlen the I!lOUf1t
ing bolts.

Air Conditioning Compressor Drive Sitt

I. Position a ruler perpendicular to the drive belt al Its longest run. Test the
lightness of the belt bV pressing it firmly with your thumb The deflection Should
nol exceed Yo in. (6mm)

2. II lhe engine is equipped wllh an Idler pulley, loosen the idler pulley
adjusliflQ boll, insert apry bar between the pullev and the engine (or in the idler

..,.,
Fill. 53 To adjust beilleosion or replace
belts, Ilrsllool8" ttll nmponenl'l mOllnl·
Ing and atIjUltlng bolls s1lgbtly

..,~
Fla. 54 Pusb Ihe l:Omponenltowanl till
engilll and slip on lhe bell

..,.,
FI,. 55 SUp the new b.n"" the pUll,.
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Fill. 57 Millerllli bib dln,etlan

_,s
FI,. 51 Some ,ulltyllY.. I rectllQul.,
slot 10 alliin mO'IIl,11M lICCenerin 10 Itt
tllllhllMd

BELT
oa:u:cnONROLER_~

MAKE SURE RULER IS
PEAF'ENO!O.JL.AR TO ST~GHTEDGE

-~
FlO. 51 PIll oltWInt ollihe component
.nllllllllenllle ma.nUng Hits

"'~~TOIl

-
/ "\
---~

'- ./
Y·MlT

"-\ --~
~

--fll. 51 Y·b,n roiling. IIt.mllor DIlIy-2.5L and ".2L .lIalllO
excepl california

... CAUTION

00 nol pry Igllnsl thl pump housing 11I81t, 1$ dlmlgelo til, hOus·
Ing ml, fI.ln.

4. Holdinllthe PIlmp in place, lighten the a<ljusting arm 0011 and rei:heck
the leflsion, When lhe bell is properly tensioned. tighten the mounting bolt.

SerpenthMl (Slngll) DrlYI 81n

t See Figures 61 thl1l 68

Some mo<Iels teatufe aSingle, wide, ribbed V·belltha\ drim tf1& waler
pump, alternator. an<! (on some models) lhe air CQndiliOO&f compreSS(M. Belt
tension is adjUSled al the powef stearinll pump (or idler pulley, il not equipped
witt1 power steering).

... -""'"

~
_.,,-_..,.....

01031

fIg. 61 sefll.rrtln. belt rlMltlnl. altlrulor oll,--..2l.ngllll
ItIrolgh 198'

-~
FII. II V-bill roltlng, alltm.10r ,"d po..r stlerlng-2.SL and
UL ._.In,•••cepl C.U1oml,

puHey adjusting slot), and adjust the tension acxon;llllgly. lIthe engine is not
equipped with an idler pUlle~, tile alternatof must tle moved 10 accomplish this
adjLlSlmefll as ootlined ullder Ahefl'~tor (Fan Drive) Bell

3. Whefl the proper terlSion is react1ed, lightell the idler pulley adjustlllg
bolt (il so equipped) Of the alternator adjusting arid mounting bolts

Air Pump Drive Ben

1. Position aruler perpelldicular to the drive belt at its longest run. Test the
tightneSS of the bell by J}reSSing it firmly WIlt1 yoor ltlUmlI. The defloction should
be about V. in (6mm).

2. To adjust the belt tension, IOosefl the adiusting ann bolt slightly. If neces
sary, also looSl!l1 the l11(Iuntiflg belt slighlly

3. Using apry bar 01 broom handle. pry against the pump re3J cover to
move the pump toward Of away 'rom the engine as necessary

Fig. 62 se".ntlne belt routing, alttmtor lid ,ower ste.r1n...........2l
CalifomlaenglnlllhroUllh 1989
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._-
Fig. 13 S.rplllllllli ~'" fottlll9, ,nemllor
A/C end power 1l"r1-v-4.2L ...lnIt'
IIlr0l11l1189

~~

Ag. 16 Common POWIf stllrlng plm,
flU mllllntlllll bolll

Fig. 84 Serpenllnl ben rDellnt-19!1O-15
Ul 1IlQllln with A/C

Fig. 111 Common pow., III'rllIlI pum,
Iront Illounlln, 1l11"I/!octnet

fig. 65 S,rpenllll' 11'11 rOltlng-l991 95
2.5llnd 4.lN.. engln" withoul A/C

Fig. 68 Serpentine lIell wllr Il.uerns

To replace Of adjusllhe serpelllllle drive hell:
1. Loosenlhe two rear power steerif1ill pump mountiflll bolts (A in !he

accompanying illustratiOfl).
2. Loosen the tIPper pump pivot boll (I) and loosen lhe locknut (e), as

indicated in the illustration.
3. Loosen the pump adjustiflill bolt (D in the accompanying illustration).
4. tithe bell is 10 he replaced, remove the bell, then reroute a new bell on

the pulleys

.. WARNING

Cllect 10 milk, IIlre IItil til. bell Is roolell aoo located properly In
,II ctrIn plIlleyI b,lore .pplylnl 111I11one' "eu,,., Rolltlllllihe
water pump In the _ronl dlrec1lol1 will callli ttle Iniline to o"r·
helt.

5. Tighten !he pump adjUSling bolt (0 in the iltustralion), to altain the
proper tension. Use abell1ension gauge and follow its inslructions. Adjust a
new bell to 180-200 IbS tOfce (800-9CO Nm) and aused belt to 140-160 Ibs.
force 1623-712 Nm).

6. Tighten the rear PUIT(l mounling bolts, pivol bolt and locknut to 20 fl.
Ibs. (27 Nml_

7. Afltlf the power $leering pump t1as been lightened inlo position, .echeck
the belt tension.

Hoses
Radiator hoses are generally ot two constructions, !he preformed (mnlded)

type, which is ClIStom made tor aparticular application, alld the $pung-loaded
type, which is made to fil several di!!erent applications. Heater hOseS are all ot
the same gefltlfal construction

REMOVAL & INSTALLATION

• S.. Flgurws 69, 70, 71 Ind 72

Inspect tile condition ot the radiator alld Ilealtlf hoses periodically Early
$piIng and at the beginnHlO of ItIe fall or winter, when you are performing oIher
maintenance, are good times. Make sure the engine and COOling system are

lecSTl1~

fig. 69 ThI traw dl"lopln, IllNIg lhls htse are a renll 01 a,e·
ralated hardening



1-18 GENERAL INFORMATION AND MAINTENANCE

a

Fit. 71 Aboll d , IlIalllloCl """ Cia
CUM ,Id... II to ..,.rat, lid tel, on
littler ..lit II III ct...,

Fig. 11 A soft...., _'lld,ltillallte by
the "III....$on) w1111ftntNlt,"rR
IIlIIhoIN be replKtd

fil. 72 H.... I,. Ilbly to ...tIri....
fro.... 1••1.. KtIM coollnt systetn II nal
lltt10dlCllly IIuIhH

. CAUTION

Wbtn IIrllnll, thI toOlanl, keep I, mlndllll! cItI.nc1 iop Irt
Itlrlct,lII by _thy..... Ilycal.1l1ilrtl11, .nd Ire quit. IlUty 10 dtln
IllY thliis Iitt In III untO",.cI taml", or In ,.ddles on U1,
ground. nb will,"," ,•.,1 In sutllclent quantity. Always drain lite
nol,nt Into. , ....D1. eottlin'f. Cool,.. "'olld be reund unlns
it Is colltamln.ttlll or '''''rli ,lin cHi.

2. loosen Ihe hose c1a~ II each t'IId of the hose thiII reqUires replace
me.

3. TWist pull and slide Ihe Ilose off the radiator. water pump, lhermoslal Of
heatef connection.

To Install:
., CleMlthe hose mounl,ng connedlDflS. Position the hose clamps onltle

new hose.
5. Coat !he COnnection sul1aces wllh awater resistant sealer and slide the

hose inlo positiOIl Make stir! the 00se clamps are located beyond the raised
bead Ollila connector (il equipped) and centered in the c1ampino area of !tie
COflne<:lfon

6. Tillllten Ihll clamps to 20-30 (nehlbs (2-3 Nm). Do not OYllrt11lhren.
7. Fill the cooling syslem.
8. Stlrt the engine and allClW 1110 reach nlJl1l131 operating temperalure.

Check tor leaks

Air Conditioning Syslem

SYSTEM SERVICE &REPAIR

-« Is reCOlft1N_4 lUI: til, A/C system It, IInlced Ily III EPA S,diGn
III certlflU ldOlnOth, IICltnlcil. d1llz1ng I rtfrIlI'lIt reconry{Ncy·
cling ..leiI...

The do-J1-yOUfSelter ShOuld nol~ hlS/fler own W!tlide's AIC sysIem lor
mil'y leasllrlS. inc1llling legal cora/os, per'SlmI iflJulY, effl1100rnental damage
..'cosl

Aamling to the US. Clean Nt Act. illS iii ledeIai allfllllo SllfVlCe 01 repair
(InvoMng the reIJ'geI1Inl) iii M~OI Vet1ic1e Air ConditJonilYll (MVACI syskm JOI
ITlOrIl!)' wi1tIool being EPA eenified It is also Illegal 10 vent R-12 and R-134a
relngerMIIS 'riO !he aImOSphere Stale iilf'IdIOI1ocaI1aws may be more strid: Ihan
IN *ler3llfqJlaliOrlS so be Slife 10 c:hecIl with your stale~ local authofl
lies Il¥ !lrttw i~(Jl.

-fMlral II. dk:btltlh.1 • ftnI 04 '111, $25,_ "'" be levied ,n
,..It cenictM "vtltillOltff\tlrant llio 11I1 .111.....,..

1Mllrl servICII'lO an AIC system~ rlI'll'l: rISk ollmdhf'O or aming ill
coriad'ritl reblQelllll wIId\ may resutt In Sldn or. ifrIIaliOn 01 troslbtIe

AIthw~ taw In IDlJCity (due 10 chefl;cal stabil ty), IrhalaltOO 01 coocer.trDd
lelr9Qfll !l.me:s IS diw!gefous nt CiilflI'8SlI in detail; cases olliial CiI'd~
arrhyItltrlJa /rave been ,...1«1 if) peopje a::udtiltal''f Si I!ljected to ~lQh Ie'ie!s ol
11lIrignni. Some lilly S)11 iPtOOlS iIx:looe less of tXlIlCeI'lJab:lll and drOWStr.ess

-GlMtllly. Ii. IIlnltlor '1101'" It IIIWllr for R-1341 lain ill.1or R-
U. EIC.ptIon., eire mllllIt. IlracticH .... IIandllng R·U".

AlSO SOI1! lelrlgtllnls Ciilfl~ at tlig/I te~lJllS (near gas
heliers or operl flame), which mar resu I 'f1 hydrolluooc add trPochIol'lc iK:.d
a"ld phosgerte (il tml ntI\'8 gas),

It IS usually lTIllIe ecolll:miQlly teasJbIe 10 tIM acenilitid WlM; au\oITIctJw!
1IlCh1icliw1 pIlIlorm NC sysIem sef\'lCe on yolI'" ~iPe

R-12 R.trll"lnl Conn"lon

It your vehicle slJll uses R-12 relflQDll. one way 10 SM Ale sysItm costs
down tne road IS 10 in¥eSlJ~te!he possj!lilily of havillg YN" sysiem COflverted
10 R-134a The older R-12 syslllTlS can be easily converted 10 R-134a refrigef
ant ll'J acertified aulomoliYe technician by mstarlln~ alew !JeW ~flf.n1s aflll
c:h<flolllQ It1e syslem 011.

The cos! of R-12 Is sleadily liSlng aflllwlli alnlioue 10 increase, lB::.ause it is
IlO longer imported or maoolactured In lhe Unlled Stales. TherefO/e. ills allen
possible to haW! N1 R-12 syslan convefIed 10 R-l34a and r8Ctlafged!or less
than il woold ccSl to Just C/'Iarge !he sysIem Wlth R-12.

It you are Inlefest8d In having your syslem conver!e(\, ronlact local autoroo
liw service stalions tor more details an(\ mformation.

PREVENTIVE MAINTENANCE

AJlIlOugh the AJC system Should not be seNlI;:eo by the do-it-yourselfer, pre
't'lJ'lliw malnll!l1¥1Cf. ShOuld be practiced to help maintain the elliciency 011t1e
vehicle's we system. Be sure to peffOlm the following

4 Tile easiest and most Important prevenllW maintenance 101 your AJC sys
tem is to be SlIfllhal k is used on a legular basiS. ROOIllnllltle system lor live
mlooIeS each montl'Ilno mallef what the season) will help ensure !hal the seals
and all inlemal compoflellls l81T\ain IubriCaled

.-Stm,"tliclu 'u1omatlClIt, o,.ral.1hlI AIC syst.m c.m'reIIClt
W"'ll\Itt Ih, wlndshMld 4,ftotler II Icttnled. TIlerllo,., til. AIC "'
lim would nol fII" 10 b, oll",led ,ach mOllh If Ill' d.frost" was
us.d.

• In Older to pf!VWlt healer corefr~ dl.m~ AIC opel"allOO, illS flllC8S
safy to mauialn ploper anti'reeze l)fOlIdJon Be SlIre to properly maJ'1aln fie
enginll cooI,ng syslllm.

4 1ffl obstnI:lion of 01~ 10 !he~ser~ will JeS:r1d
a'i IaN 'fIhich is essen1lillo Its ~IC.eI11 operalioP t<eep Ilis utliI clean and 111

~""'---Bug sallells I'lt\lch are 1!'OlJ'11ed;n"onI of !he condenser (lJ11esS I!ley aJe
Ol'lQiRaI equipnln) ill! regarded as otlsIructions.

4 The (X)lldellsaloo Or3!1llLbe elQ)els 'Mrf ..... whtdl3CQllllljates on the
boUom 01 the Mp(nt0l hoIJs ng :fCo lieqft~ II this tOOl! is
CltlSlruCfr.(I, It'e all COl"dtJon ng Pllibi i.lClll3l blJ ~idel:l <lid COIlde1lSiition
bu'kiCl CilfI spill 0W!t onto tile vehicIe'$ IIoor
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SYSTEM INSPECnON

,lJlhough the Me system should not be serviced by the do-it-yourselfer, sys·
.,. inspections should be pertorrTleli to help maintain the e"icieocy of !he vehi·
O!S J.JC system Be sure to perform the following:

The easiest aoo often most important ctleli: for the air condllionillQ syst!lfll
amists of avisual inspecllOO <little s)'SIem COlllporlel1ls. Visually inspect Itte
,.sem lor relriQeranlleaks, damaQed compressor cllllch. abnormal compressor
~ beIIlension alldlor condition, plllgged evaporator drain tutle, blocked COil
:B1sef fins, disconnected or broken wires, blown !uses, corroded Ctlnnettions
nl poor insulation.

II retrigerootleak wilillSUally appear as an oily residue alth!! leakage point
Ihe 5\'S1ent The oily residue soon picks up dust Of dirt particles Irom tIie sur

fIUlding all afld awears greasy Throogh lime, this will tJuild up and appear 10
tlf: aheavy dirt impregRaled grease,

FOJ alIlorough visual and operational inspection, cIleCk the following:
• Check lfle surface of the radiator allll condeflser tor dirt, leaves or other

miefial which might block air lIow.
• Check tOi kinks in hoses and lines. Chock file system Iof leaks.
• Make sure the drive belt is properly tensiooed. During operalion. make

SlR the belt is lree 01 noise or slippage
• Make sure the blower motor operates al all appropriate positionS. then

dleck for distribulion 01 the air hom all outlets

-Rlmlmllir Ihat 111l1g/lhumldlly. air dlschtrtld from till ...nts It'll,
lOt llells cold IS Ix,eded, eVln if till sysIem Is wolting ,""Irl,.
TWs is IIKlnll mltlsture In lIumld III retailS hell more Itfeell"" IlIIn
., Ilr, IlIereby lIIaklnlhumld III mn dlmCllh 10 cool,

Windshield Wipers

ElEMENT (REfiLL) CARE & REPLACEMENT

• S" Figures 13, 14 Ind 15

For maximum effectiveness aAd Iongesl element liIe, the windshield and
wiper blades should be kept clean. Dirl,lree sap, road!ar and so on will cause
streaking, smearing and blade deterioration illef! 00 the glass. IllS advisable to_the windshield carelully with acommercial glass cleaner at least once a
montl1. Wipe of! the rubber blades with the wet rag afterwards. 00 not afte~ to
move wipers across the wmdshield by hand; dPage to the moIor and drive
mechanism will resulL

To insped and/or replace the wipe!" bl~e elements, ploce the wiper swilch in
!he LOW speOO positloo and the Ignition swilcll in the ACC posilion. When the
" per blades are apprOXimately vertical 00 the wmdsllield, turn tile ignilion
SWitch to OFF

Examll1e lhe wiper blade elements II they are lound to be cracked, broken or
torn, they sllould be replaced immediately. Replacemenl intervals will vary wltll
usage, allhotJglI ozone deterioration usually limils element life to abOut one
year. If the wiper patlefn is smeared or streaked, or il the blade chafters across
Ih!! glass, the elements should be replaced. II is easiest and most sensible to
reptace the elements in pairs.

II your Yellicle is equipped with aftermarket blades, there are several dillerem
types olrelills am:! yoUI vehicle might have any kind. Ahem13rke! blades and
arms rarely use the exact same IrPB blade or refill as the origifl31 equipment.

Regardless 01 the type olrelill used, be sure 10 10110\\1 !tie pari manulacturer's
instrudions closely. MaKe sure thai all of tile lrame jaws are eogagOO as the
refill is pushed into place and locked If the metal blade holder Mid frame are
allowed tel louch tile glass durirlll wilJBf opefalion, the glass will be scratched.

Tires and Wheels

Common sense aoo good dllYing habits will aNOId maximum tire lile. Malle
sure tRat you don' overload the vehicle or run wilh incorrecl pressure in the
tires, Either 01 these will increase tread wear. Fast starts, sudden Slops aM
sllarp cornerirlQ are hard on tires and will shonen !heir uselullile span.

...f1lr OfIl1mum lire Inl. knp thl tires proplrl, InllaIN, tDtIte tile..
otltn Inll 11M thl .!Mellllllmint checked plflodlCllty.

Inspect your lires frequently. Be especially c:arelullo watch for bubbles in the
tread or sidewall, deep cuts or uflderlnlJalion. Replact any tires with bubbles In
the sidewall, If cuts are so deep tRat they penelrate 10 the COfds, discard the fire.
Any cui in !tie sidewall 01 a raclialtire renders it unsale. Also look lor uneven
tread wear patterns thaI may indicate the front end is out 01 alignment or Itlalll1e
tiles are 001 of balance.

TIRE ROTATION

• See Figult 16

nres must be ralated periodically 10 equalize wear patlefns that vary wllh a
lire's position on the vehicle. Tires will also wear in an lNlBVen way as the front
s1eeriog/suspensioo syslem wears to the poin! where tile allllllment should be
,"sel

ROlaling tile !Ires will ensure maximum lile lor tile tires as a set, so you will
not have 10 discard atire early due to wear on only pan 01 IIle tread. Regular
folation is requlled to equalize wear.

Fig, 76 Common tire 1'0111100 panlms 101 4 and 5-wIlMI r1lllllom

lCCS11l1

fig. 7& Whl.IIlStaIlH, bl Clrtaln.1
1111"1 IlluIIy 11S1,.d I... thl helll..

Fig. J.t Clloose I blade "'Ictl willi" WGUI
vehlcll. Ind thll .iII " readily lwall."e
.11IUml you nelll blad..

Fig, 73 Mod aftInnarht IIlldn Ire 1'1111·
Ible with lIlunlpll 11IapllfS to In dlltlrent
wetllcln
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When lo&ating ·unidirllCtionalIJles,· Jmle SUI' lhallhey always roll in the

same direction. ThiS means IhaI aIIe used on Ih!: left Sideollhe vehide 1lI.lSI
not be sM'.ched 10 llle nght Side nl vite-¥efSa. Such Ires should only be
rotaled IJonl-t1Htlal Of IRr-ro-lJont,1IlItli1e ali/QY5 remall1lllll on Ih! sne SIll! 01
the vetide These li~ n mcrted OIl Ire Sidewall as 10 Ihe ddon 01 rog.
!lOII: obseM!he ITIiItS w'len remstll:rllg!he brllls)

Some styled or"Alg" WleeIs may IlM diftern o!IseIs lrool to ,ta Il'llhese
cases, Ite rear \Ilheets ITllSI oot be used up Ironl nl vic::e-1IefSa. FUlthel more, If
these Vlt«is aI! IIQU pped Will ur:d'red onaI bl!S,lhey QI'1no1 beI~
1.IlleSS!he I re is retT1Ol.I'IIIld for Ih! proper duecl on at rCiitiOn.

..The co"",.d or s,.c•.gnr " .. illtridly lor '1llf"'''.K~''" ust. "
lII'st "'"' 1M: h,d.dId II til. lin rotalWll Of pl1Cl4 Oil tH ,"lelt tor
IVIrytllY lIS••

IUmioll on slippery sul1aces, This mstlbil'ty tan lead 10 unpleasant eodlflgs il
Itle driver can' t:OIJ'deract!he slide In lime

Hole Ihat snow liles., Yltdhef 201 <I, wI!: a~ vet:1de taldIllIQ mall non
snow sllUaIlI:lf'lS, The sllller.1leavier snow lires "Ill noIialab1ydmge!he tim
Irr;I~ bfa!-Ing c:hn:Ierrsi cs ollie 'o'dlicle. Onoe!he snow bres are insial1ed,
you Il'USlIt-Ieam he behavior 01 ttre wt'ricle and drM!: aa:ordingly.

-CoMH.IlIry'" 1m WIlI,ls .. nlcll klll'lo.... till snow tireI. Onel
11I1_, IIlI "SftllII ....... Cli be latllI. Ind tenlCMd I' ......d. T1lIs
tUll'lhlmS IIlI' ,o'-di.1 III....,. kI tim or WIlItlS '""" "IDIIII
,......1."lllItIllllIcll. fwea tf your vtltlcll b1s"'ld a.I", ..I tf
1""lllIlvl stilI wIlltls.re ...11111". Allhotill tIlIlollllf ttlI teNetl
wlll Chlllll, IflI ..,.nsl.. wllMls wi" III proltctt4 fronI ..It, wrIl httI
1111I ,Dtttl" lIItll1lll.

TIRE DESIGN TIRE STORAGE

• Set Figure 77

For maximum satisfaction, tires should be used in sets 01 lour Mixing 01 dlf
'erent brands Of!y?eS (radial, bias-belled, fiberglass belled) should be avoided
In mosl cases, l11e vehicle manuf3Cturer has designated atype of Ii,e on which
lhll vehicle will perform best Your rjrsl choice when replacing ti,es should be 10
use !he same type Of tire !hat !he manul3eturer recommendS

When l1dialt'res are used, lire sizes and wheel diameters Should be selected
10 maintain \lIOUfld cleararu and Ille load capacity equ'Vilent to the OfilllRal
specified Ute Radial (lies shoold always be used in sets 01 lour

.. CAUTION

RlllllaI tirlS sllolild lever ~I us,lII on Olty Ibe front uti.

Y,'lIen selediflO bres. pay alterliOn to Ill! origiRal SIle as maJted on lhe IJle
MOSI Lres are des::ribed us flO an iollJsby SIle cooe SOlfIlJli'neS refel'red to as
P-Metuc Ttis allows the exact iOOnlIiCii on d!tle lite speCihca:iolls, repd
less of the IIWlII'ac:tter II seledlrg a d ItereI1: lire si2e or brand. refIle(r,!ler to
check the il\S'.alled I re lor any sign ofnteraeilCI with tt.~ or suspensIOIl

while lte vehtde is stapplllg.lrnilll sharply or heiMy loaded.

SlOW TlrlS

Good radial !ires can produce ab'O ad'Iafllage In slippery weatheJ. 1M in
snow, astreeloolailire does 001 tIM sufficlenllread 10 prll'lide lraction arlll
control. The small glooves 01 astreet lire quickly pack with snow mille lire
bellaves like abilliard ball on amarble 600r. The more open, chunky tread of a
snow lire will self-eiean as lIle tire tums, providing much better grip 00 SIIOWisu_

To saliSfy municipalities lequiril1ll snow liles during wea1her emergencies,
most snow bres carry either an M+Sdesignal 00 after the tire size stamped 00
the Sidewall, or the designation 'att·saasoo,· In general. no chaJ'lge in lire size
IS nel!Ssary when bIJY'fllI snow tires.

Most lI\ilflIt.acllXef'S Sltongly recommend !he use of" Sr'IOW hies on thell
veIlicles lOr reasons 01 stability II snow tires are lilted only 10 Itle dl'lYe 'fl1leels,
the opposi'd1 end of tie 'o'dlitle may bl!c:oiue 'I'l!rY unstable when braking Of

It they are mounted on wIleelS, store the tires al proper inllation pressure All
Illes should be kepi in acool, dry place. It \hey are stored in the garage Of base
menl. do not Ie\lhem stand on aconcrete lloor; set lhem on strips 01 wood, a
mat or aIarQfl stack 01 newspaper Keeping them away flom direct moisture is of
par.rnount importance. Tires should not tle stored upright bulln anal posilion.

INFLATION &INSPECTION

• See Figura 78 IlIru 83

The illpJl1ance 01 proper ure Inftahon cmot be0Ye~ Atire
lIfIlllOyS ail as pill 01 its stnnure nis (les1l:lIlIO aroul'ld Ihe~ing
strengll1 oflhe air at aspecllOO lJIesua FOIIMs reason,i~ Il'lflatJon
draslically IecbJes tie lire'S alii ity 10 perIorm as inll!flded Alire willlllse some
air In day-to-day use: mlllQ 10 add a lew pol.Jl(Is 01 air perlO<ically IS not nec
e5Sa'11y a~ d aleak ng \lre.

Two iteons should be a·.po"Ii......--e"nt tixlure in Mf)' glove Cl)llpII1Ilit'lI n
ax:urae Iole pre5S<H gauge and aL1lId" gIl.JJe. Chedt tile bre pre5Sl;re
(indud ngthe sp,n) ~1a'1y" wilh apoct:ellype llIJQl! Too olen. the gauge
on !he end ot lhe ilIlJose at.)'Olt COl. Qa'3lll1S not ac:a.r.ie because II sul
len; 100 nu:h aIJuSe. AJways Check bre prtSSl.re 'Ilt8l the !ires art! cokl, as
pressure il'lCfease5 Yrittl ternptf'alln. 6 you I'fl:St I1'lO'l'e tile vetlicl8 to Check the
lire inllaDon. do not dJl't1! more lI\an a n'lite beIore checking Acold Ille is gefl
eratry 0Illl1t\aI has not been 00Yen 101 more tl\¥I flree hours

Apl. or s!1cke1IS I"IOIITIally PlO'ilded somewtllr, inltle Vl!tlide (GOOf post,
hood. tailgate or trunll.lid) wI1lctl shows \he proper pressure IOIIhe tires. NeYet
countel'acl excessive pressure build-up by bleeding off ail pressure (lelting
some air out) This will cause Itle lile 10 run hOlter and wear QUicker

.. ' CAUTION

N•••r .It.ed ttl. maximum tire pressure .mbG...d OIlttle llrel
This 11111. pressure 10 be IIS8d wll,n nil IIrl II .1 mllimum lo.d·
lng, but" Is rarely thl comet pressure for IYtrytlY dri.in,. Con·
sullllli 0..1'" mlnull or the lire pmll" slltllr lor IIlI comet
tire pressure.

,

.,

""""'''IHflJiTEO

FII. 79 RadIal Ures 111ft I cfllracleristlc
sllllwin bltal; 11I00'1 try II mIISlirt pns·
lurell, IOlk11lQ Ilthl tire. Ute alllliity
Ilr pflssure glUlt

.=a
Fig. 71 nrelwhll dlep cUIs, or ClIs wIIlch
!MIIII, Illouid be re,lxtd Im"'ldittel,

",,,,,.
Fig. 77 P·Mttrlc lire coding
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fig, 13 A'I"'" warts will I1M' I "lick
dlIcIl 01111111 de,1tl

Once yoo\oe maintained the CCffect lire presslJles /tlr several weeks, you11 be
lamlhar wiltllt1e V'lltlicle's br.ifIQ alld handling persooallty. Slight adjlJStments
in tire pressures can fine-tune lhese ctlaraclerisllcs. but rever chanoe the cold
pressure spe.::ilieation by more 1tIafI2 psi ASlllIhtly soller tire pressure will
lIi...e a solter ride but also yield lower fuel mileage. Aslightly l\arder lire will
give crisper dry road handling !lui can Citlse skiddil1g on wei SlJr!~. Unless
you're fully attuned 10 lhe vehicle, $lid to the recommended inflatIOn pressures

All aiJomolive lires have llJilt-in lJead wear lndll30f bafs lhat sIlCMI ~ as
~ In. (13mm) wide smooth bands across lt1e lire 'MIen V"ln. (1 5mm) allread
'l'T'lains The appearance of tread weal indll3cn rne<WIS thai the Iles should be

FLUIDS AND LUBRICANTS

FlUid DIsposal

replaced In t<d, marl)' stales haYe taws prohil:liting the use of tires with less
tIIan Ihls amount 01 tread

You can check your O\Iifllread depth wllI1 an inexpeflsi~e Q3Ulle or by usiflg a
Lincoln head penny. Slip the lincoln penny (wllh lincoln's head upside-down)
inlo severallrBad l)fOOYes. II you can see II1e lop 01 Lincoln's head in 2adjacent
glooves, the lire has less than Y1, in. (1.5mm) tread leh and sllOuld be
replaced. You can measure snow Iires in the same manner by using the "tails'
side DIllie lincoln peooy, II you fa1 see the lop oIlhe Uncoln merJ'Il)I'laI, n's
lime 10 replace the snow tile(sl· .

Fuel and 011 Aecommendaltons

All modlis I1ltSI use IJI'lleaded 1JiSO' IfIe 'tfllh aminirrun oc&ane 13ti"" of 87.
Poor QiJiI.'1y _illl! ca1 cause problems such as hard SlaI1 ng, sti'ling and

stumble II these problems should de'vel0ll, always try adlller~ brald of gaso
Ille bdore COllSitiefing service

Used Ikllds, such as UIll lie 011. rifJeeze I:rnrmssion ods nl blake lklid
are IIwdous as '6asIe lI1Ileriai n IT'USl be disposed of proper1y

Be!lJ~ dra,n no a'lY IIUlets COftSUn 'lIl'ilh~ local~_ pal govemmenl in
IlliI'/ nas, waste oi sare being ·'qEd as part ollhe r8t}Clino program A
nlJ1tllr d seMce sta\JOIlS, repair ~lilJeS and auto parts slores are~ng
Ihese wasil flU ds lor reeycb'll!

Be SlIre oIlhe recyd no ~ter's pollCles before drain ng arrt rlUlets. as fTI3ll')'
will not axepI dillerent fluidS IhaI tIM beel1 mutecllogether, sWt as 011 aoo
anrifreeze,

FUEl •

•
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Fig. 16 Rlma,tlll till .ngl. ollIIVlIIlllItI·....

The engine 011 is 10 be changed every 4,000 miles (6,441 krrll The oil
shoukI be chaIlged more IIeque1lliy, hcrweYer, urtder conditioos such as:

• Onving in 0Jsly l:OfldilOflS
• Comnuous tl'ailer put og Of RV use
• E:densiWI or frOlonged idIirlil
• Ex!eJlSI't'e short lrlp oper.tl:ion in freezmg lempel'alures (wIlerl!tle engine is

not ltlOroo\11ly warmed up}
• Frequem 10flg flI'IS at hijjI speeds iJ'ld I'igh amb fIlll8nperatures
• ~.go servU, su::ll as delivery velldes
U... SldI COIIIMillllS. ItII oil change and fill!l' lepkuuel i!1lervals shou'd

be oj in half. Operatiorl of the engine in severe cond lions. such as a0051
storm. vok:anic ash or deep waler, may I'eQlJlle an illllllldiate oil and fiNer
ella""

. CAUTION

• seeF~ 88, II, 911, 9111tl192

dipstid: 'Mtich IS 0Il1he left side ol4-cylinder engilllllS and oolt1e rigN ol6
cylinder ellgilles Add 0I11hrotJgh lie moe CIM!S lillel hole.

nlie oil is below 1Ile ADO mm. add. QUIrt 01 011. then rec:hecllhe !M1. n
I!E fe\oeI is stillllli lea::lirlQ lull, add only .".haIl QUart .. a time lIl'll11 the.
slidllead$ FULL Do nol 0YllIfI1! the erl!llfle. 'Mlen yoo check ,he oil. make sure
lhal you aflow slJlficienllime lor aU ollha oil 10 drain back Inlo lhe crankcase
at'.er st(Q)lng the ~ine, AniB 01' so should be enough 1m!

Oil AND fiLTER CHANGE

1111, EPA .... h11W011HII" ClHltld wlUl .sed "Ill' otl may
eatllt I ftUllllI.r of Illn .tsorIIII.rs, Ildltlng ClKef'1 YOI sltOlId
mltl every ,"ort 10 mlnlmizi Jour Ilp01tlre to used Ingln. oil,
ProltcllYl glMs sltould III wont wlMn elilnglni tIte oil, WlsII yoor
IUIncb llId Iny otll.r.XJOMC! skli I"IS IS lOOn IS ,nsllllt Ifter
'IJOSll1 10 lISti engI.. oil. Soap IN WIlIr. or wlterla:s hIM
dNntr "ould II• ....-,

< ••
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"lilly Cl..ltlcatlill 11111II SAl vIscoIlIy
graM If "",Ina eMl

OIL LEVEL CHECK

Engine

ENGI~E OIL

• In F".m 16 lid 11

~ sure lila! your 'othiclfll$ on alevel surface 10 ensure III accurale read·
ing Then, raise the hood, position the holdup 100. and mea5l1re!tle 011 with !he

• see Fltli. 14 .IMIIS

M.Iy!ales help 10 determine tIJe proper oil !of yW' Jeep. The big~Ion
is what viscosl1)' to use and when. The whole quesliOll 01 viscosity revolves
around Ih! lowest anticipated M'lIbienl temperature to be encountered beIore
yoor next 011 chafwJe.. The recommended visco:slty ratings lor telf1leIalUre:s rang
ilg Irom IJdow O"F (&ffiJlI(I$;lrt) to above~ (O'"C).e listed In the
iWliiPiIi)'illl ctat. They ale brOkell down illkl rooli-visoost!es WId Slrr;lle
viscosities Mulll·viSCOSity oils 3fe recommended because ollheif wider ranoe
01 acceptable temperatures and driving conditions,

TIl! SAE~ I'Ilmber indicates the viscos:ty 01 the engine oil, Of Its ability
10 kJbR:ate undef agi\len !frJlIllfalUre 1lIe Icrwer !he SAE pje 1'lJll'lber. Ile
lill'*' the oil TIe kMJ'!he viscosty, r..e easjs il is to aD Ihe qnt In lXlId.......

The API (American PWO\el.KTllnstllute) Qes1llllilIIOn indicales the classifica
tion 01 engine oil for use 11m given operatiflQ conditions FOl' gasoline
eogllleS, lrlly oils de$ilJIaled tor Service SG should be used You can lind the
SG maoono eItte' 00 tIJe lop Of on Itle side 01 the axiainer The Ylscosrty ratrlg
sholIId be in the Sirlll plD. $elect the ....scosity 11I1ng 10 be used by )'OUr Iype
ol driving CIId the lemperat\lre fCllge C11lJcipaled before !he next oil chanoe.

The mll1li-vlscosity oils oller the advantalJe of relng adaplable to temperalure
extrllfl-.s. They allow easy SiMs at low \efJllefaIure:s, yet still give good prolec·
lion at h9l speeds am warm ~atufes.

fll .•1 Mall. IIUI til. 0111•.,.1 11 bttwMll
1M ADD Illf FUU IIlrb

fl,. II A.nwM.... till ...1111 011 nil up
frM hi, vatwe ctftf

.....
Fig. "Aemomglll. '11II111' 011 p.1I4raNl

"'"
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fill. 90 Rlmo"n,lh, engine ollillter wfltl
• IInIl wrlnch

"".
fig, t1 Before installing I new III liller,
1l,1ltty cell the rullHl' ...hl wllh ,lei'

,"
...

Fl,. 92 Adllng '1lI1ne 011

-

Before dr31nin'l the oil. make SlIfe that !he el1gine is at operating temperature.
Hot 011 wiliooid more impurities in suspension and wilillow bet1er. removing
more 011 and dirt

...Draln ttl, 011 Into • tulbbl' fGlptlCt •. Wilt, oU rna, be IIls,osld 01

.,, ..nil' or ...Ie. IKIlIIy whidl.ccepll wast, 011 lor rtCYClIng.

I, Position aSUitable drain pan benealtl the oil drain plug
2. loosen the drain plug then trlSa'e'W it With your fingers, USing a rag 10

snield )'Ol;f fingefs lrom t~ heal Push in 00 tile plug as you \I1SlnW I. so you
can leel" all of the saew u.eads are out of IN hole You can ttJen rerTIOW!
IIle pug ",lCkty with the rri:'lilllJm amount 01 Oil NllI'lll'lO (\(Mn)'OJI iJ1TL You
W'1l also haw !tie piJlI in yoor Iald.rd flOI in Itle bolIOlTl 01 a I*l 01 hOI oil.

1 Wipe 011 the pkJg while the oilliam. II so llJIipped illSlal anew aush......
4 When !hi 011 f'IIS In'shed drain Tlll. or !'las s owed to a lrickle. lIIStaI' Ill!

dram PlUU· Ti_1h8 pV;j buI be carelli flOIlO QiQ(lt!he lhieads
cn.-oe the spin-on \)'Pe oil flier Ml)' lIlfIl you d"lge ltle oil Mike SlJl't

N you have a pa.1 LIQef the filter beIore you stIt lD JImClYe it lrOfll the e'1!lill!
so you wonl make amess and, il some oIlhll hOI 011 ooes happen 10 IJE!I on
you. YOU" IIIliM! apIac:e 10 lbTcllhe Iitlef lfl a tlJfry The engme should be at
opel1Img ~allJle.

5 Loosen tile Ii Iter WIth an WOlll'la:fl oilliller wrIWlc:tl.
6 Wl!tl arag wrapped around the filler unsaew the liner !rom \he oil pump

houSirl\l Be careful of hot oil tNl IlIIQhI run doYrtllhe side olille filler, espe
cially on &-cyllllOef ~ines.

7. Wipe the baSe 01 tile I'OOlmlmg plate with a clean, dry cloth.
S Smear a small amount ot clean oil 00 lhe f,lasket with your linger, just

enough to coat the entne surface ~Ie it comes in contact wilh the moonting
plate

9 Screw the new lilt« by hand 011I0 \he ClII pump housinlJ 00 nol use \he
oil !lIte!' Wl"erd11TilJhten Ihe lilter only a quarter 01 a tum after it CMleS in con
taet .... ,th!he mounting plate

Manual Transmission

flUID LEVEL CHECK

• S•• flglln t3

,"-1M' olllbGl~ in lie transm s:sion sII:Ud be mainIa ned allhe Iillel'
ho eon ad fl\Vllal!la'lSmtSSlOl'LS. ltis hole is on lie rqc SIde When you dlllCk
Ihe 1M! in Ihe tra.'lSl'lliSSiOn. mal(! SIR !tlallhe IfehicIe IS 1M! so thai: you get a
lrue leadlllO 'Ml!Jl you nll"(Ml the I lief p/\,rJ, hb"1I::n should OIl Oli aI the
hole Replace the pllg qtJddy b' amnirrun lOSS of 11b~. II klbricanI does
flo! OIl cd oIlhe hole 'flfell~ plug is renoY8lI, Ilbicanl shoold be added llrtil
~ does Replace \tie p1lJU as soon as lhe 1t;!Jrlc<n leades thellNel 01 the hole.

DRAIN AND REfiLL

Remove lI1e drain plug wtlich Is a1lhe bottom oIlhe lIanslTHssion Allow all
the lubrlcarrllO run out beklre fe;llacirl\l the plUIJ Replace the case with the cor-

red viscosIly O!I All rraJUaI trwmlSSlOl1S use 1W: 15W.!(I AP1 quaIl)' Grade
GL-5 oew lullri:ant. TI(trten the fill hole pltrJ to 27 t lis (37 N'Tl).

Automatic Transmission

fLUID LEVEL CHECK

• SI. Figure M

The ftuid level in automatic lransmisslons is cheCked WIth a dipslick in the
fillet' pipe at the lighl/ear 01 the engif\9. The fluid IMI should be m:tmlained
between the ADO and FUll marlts ooll1e end ollhe dipstick Wllh the allfomatlC
IfirlSflllss!oolluid at nonnal operating tempel'atufes To falSel/'le IewIlrom the
ADD mark to the FUll roork leQuires the ackWoo 01 one pit ~ l!uid. The thid
level aI 75"f 124"C) should be approxlITldlf1y Y4 WI. below tile ADO mark.

fill. 1M ChltC~lnlllhe lulDmltic tnn&mlnlon ftuld Imil
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-In chi."" dIIlltomatk ',...",IIIIH 1I11d, In_1M 1III1(II1lId: In 1M
11I1., hllle ..ll ..milt"'" •• reI ... c.n, 01 1M Vlikle. bo,
tllIl.lIl ItlII1M FUU JRln. 'I lilt ltI,stlQ ts ulllnltd tor IlOmal
.,.mI ,.,..... 111111."11....... II otlll_ only .... at I....
151l1ila (14 kill) lit ......., driving or III ".Inlilit at ctl, ltrttin,.

1 Wlh the InmlSS on i'l Park.1le engine 1III'lf1!J'lQ III ilIe speed. the kld
tnke QI«l a.1d" wttde restilll on lwei f1OLIld, trM \tie R1smssICIl OIB
stleliOJ trOl.l(1l'" ~ \he geaJ pclSJbons.I~ Rewne, aiiow'ng Irne fa
hlral'l5l'ni$$io k1llf"9ilgl!: Rei.rn!he sM se«:la III Ile Pal1l: pos(JOIl MId apply
lie paU)g Ira.e 00 00: tm fie eng lie off. tlf~ it nJlrlng III ijIe speed

2. Clean a dill hom wlIlJfId the tr1InsmJSSIOO dips! ct; cap and !he end of
lhe filler tID.

3. Puillhe dipstl(i: oot mlhe lube. 'frlp6 It oII .. ltI a cIBI cl~ 181 push
II back into Ihe tube all the way, makillQ Slle it seats e«npIetety

4 Puillhe dipstick OLI ollhe lUbe again and read Ihe IMI of lhe fllJid on
1M 51 cit The level should be between !he ADO and FULL marb If flUid IIllst
be added. add enough flUid 1I11ough!he lube to raise the level 10 betweesl the
ADO and FUll marks. 00 not overfll1ltle lransmissloo because this will cause
looming and loss or fluid through lhe vent.

-Use aRty '10,., ATF phil (TWI' 71711 or D'lI~U lre..mlnlol lilid.

DRAIN. fiLTER SERVICE AND REfiLL

• SII FIlum 96 ttlru 11.

WARNING

If, when tile nnsmlslioa ',Id 1",111 dltcUd. '" 1!tIllll. dlltCll·
ored (HeWI 11Ite.1I Of .... IItnnII rtddillll, '*. il,..11 smell or
eolllllns nt.r," Iboulll i. dI••,td hhnltilttelyl

1. Olive !tie vetnde Jot at 1easl20 minutes ilII expresswarj $Jllled:s or the
eqJlV3IenI to raise ItE~1! 01 the lI...dlD Is f'lOl'1TQl opesalilg liWlge

•

2, OIa,n Ill! automatic transmission Iluld inlo In appropriate corIIa nllI
befo(e II has cooled. The I!uid is drained by Ioosenlllllltle lraf1SlTl,SSllll PiI'l and
a1101lr no the ~uid il roo OllI3Iound the~, h is besl to loosen onJy one COI
ner ci !he pari and allow most oIlhe lkJid 10 liairllXi..

3. Removlllhe remaining~ screws, .., rlllTllM the pari and~ gasket.
4 RerncMI the strainer ;n:l discard It
5. PoelI;Ilw the lHing seallrom lI1e pickl4l pipe R discard it.
6. Install a new G-ri'lg seal on t!le Plctucl pipe and :flSljIjll:Je new straU1CI"

ard ptpe asseITilIy
7. Tl'lorolqIIy cQl h boIOOl pari and posihon a new gaskeI: OfIthe par1

mallng wta::e.
8. IrtsIaJJ It'e pall and lirjltErl lie attadllnll sa~ 10 150 incIllbs. (17 Nm)
9. Ptu ciloll 5 qts. (4.73 liters) 01 Mopar ATF pltlS (Type 7176) 01

DexrOf'l'ew automal:lt transmJssIOfllluld down \he dipsld lUbe Make SUle !hal
the funnel. CXlfItainer, hose or any Olhef item used to assist irl filltlllllhe trans·
mISSion Is clean,

10 Start the engine with the transmission in Park. Do NOT race It Allow the
englOe 10 idle fOf a lew miooles.

11 AlIef the engine has been rUrinlAg for alew minutes, ffIIl\'e the selector
lever thrOUOh all of the gears.

12 With lhe seleclor lever in Palk, check the transmission "uld level afld
adius! as necessary. Remember the transmission fluid musl be warm vdlen al
the Full mark.

Transfer Case

• S.. Fl.,,.. 1'1, 112 ••i 1113

fLUID LEVEL CHECK

The transler case should be chIlc:ked in the same mamer as l!le rn<nJa:1
trmsrTissilIl Thllle"'!l shoIJld be l(l k1the Iller /'de Use !he saRl! viscos ly
oil as in 1he msAssm The filler ho6e Is OIl tie ri~ side. CtIID.IIe 011 IMI
at the klp hl*. The boCIcrn one is for liailing

All. 15 AlloNtlc l.....mlUlo.Ultlr
tllIl.!•••enws

FI,. II CI••n1ItI,l'llhoraqhly w11tl ul.
.ohent .nll.llow n 10 .iI dry

FII. 915 loosen Ittt pl. lIIob.nd .lIow
0.. Comll 01 11M pili to 11I.11, 10 llllt till
lluld wlllll,.l. Mt

FIII.gI tnlblilltlW p.n 11..11I1

•

Fit. 11 R.mowI.,111I , ....11.,.1.·
.1oI111ttt roI.I.... sa .

--All. 100 Fill tII.lf_lI1lal.. widl die
rllIll"" INI. at ""'II, Nt .. lOt ~.
",I. SlIrt Ill. ""I...1Il1llOfll1ll. g.lr
....ctor 1""*.,,.11 tIr••hln ,oInt•. CIlK~

lII.ll,ld I.." and .tld •• nte'lIIrY
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---
-fiI. 1.1 TrMSfIr uulHlllId nlllllile

"'"
-fl,. 112 RIftIO\''' tIlltratllflr eniliral,

hoIl,!lIt-l9t1 2.Sl."".. shown

-,.
FI,. 113 RlII'IO'I'IIIIM .......r caslllli
I»Ilo---1tt1 UL 1..lfII ••e

DRAIN AND REFIU

All tr~ cases are to be seJ'l'1C8lI at !he gne to W lfllle some rr'al
rllJ as the m;na!lranstntssu)l1S

-Thl ........ RIM .... til OWl 'rall "hili wh'cIl sIl_lIl" OIlItMll. Do
not rely II lite ",_lakin nln 'lui to comlll....' "In the tn.,.,
cal, .... If"'" I,. IlIItrce.....II.

Once lhe lransler case lias beef! drained. install the drain plug. Remove the
fill plug, !hen fillll1e transfer case (boltl the NP-207 and the NP·231 use
DeXJon-tllrallSl1lisslon fluid). Install me fill plug.

Dnve Axle

fLUID lEVEl CHECK

t'" FI,.. lM. 105, ,. , .. 107

Thll stnWd Iront and r. axie dllfefenlJalS use SAC lS'N-OO. API Glade
Gl.-5 _ k/bfil3Illn TIaC-ll)l(l' ;p;,e:s use alirriled slip n.:tion modif« addi
tive with the _ llo1canl

............... tnll_,"'W ...., ... API Graci, GL-5 ONr l,brI·
C*lIt In .. tHr ..I,.

Check the IMI of the oil in the diller~1 tnJsing MfY 5,(D} miles (8,ll2
kin) under normal dril'ilYJ conditions and every 3,COO miles (4,831 krill nIhe 't'eI1i
cle is used In severe driving conditions. When you remOYt!!he llller plUQ, !I'll! oil
level shoold at least lh inch below the liller hole. If ~ is oot. replenish the ~pIy
ul11111 is;i!he rorred: level. Installlhe rill plug and t41ten to 2511. fbs, (34 ttn),

The lubflcali should be ~ged Mry 3O,1XXI miles (48,:))9 kin). II running
in deep watllf,~ the kibric3l1 dally.

At. 114 c.r..... ,..r .111 IMlllol. pi" IoutIOM

Fig. 10& Rmmng ttll '""" ••11 nil 1111111

All. 101 AM.. 'I'" Illlrlunt to till frHl. ....
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Cooling System
.. ,uc:.om.r....~

FLUID LEVEL CHECK

• see Ftgum 114. 115, 116, 117 Incll111

The oooI¥i 1M shoo dbe 1"8 rQwllld 1'h-2 i'l. (38-52llYn) beiawthe Ixi·
tom oIlhe Ii Ief C3J1.nen the eflglfle is COld. Sira opelillrQ leqlefalUfes
tW1 as hlQh as 2(lj"f (96"C), COOIa't could be Iortell <Xi DIllie JadlalOt if II
is filled too high The radt<lll cooIa'lt IMI should be checked regularly. such
as every t~ you fill !he vehicle ... Itl gas NlMr open !he raaialor cap of an
engi'll!!hat tlasnl had sufficient IlfTle to cool or !he pftSSl,re can blow ofIlhe
Ci1Q arK! send 0lA aspray of scaldlllQ hQIJid.

Mil main the coo~tlevel at !he !eYe1 rnarb on !he recovery bollie.
For best prolec:lion agamst freezing m overheal,ng, mainla,n a lTixtllle 01

approXimately 50% water and SO% etI'Iylene glyCci or 0If)er sUitahle anlilreeze
in !he COOling system, Do no! mix dil!8fent br;mcls of anl:lieeze 10 avoid pOSSi·
ble c:hemicaldarnage to llle cooling system

Avoid using waler that is known 10 have a high alkalme coolent or is vety
hard. except In 8CT1El1gency siluallOf\S Drall'l and flush lhe cooling system as
soon as possible after uslno sUCh water.

Cover Itle radiator cap I'ol!h a!hick cloth before removing (I 110m a radiator In
avehicle that IS hoi. Tum lhe cap counterclocKwise slowly until pressure can be
tleaid escaping, Allow all pressure la escape !fom tile radiator before COf'JlI\eleIy
removing !he OOialor~. II is be:slto allow Ille eng,ne 10 CtIOI if possible.
before rllfTlClVing!he radiator cap.

..Mt¥tr _ltd ",Id Wltlf 10 II aYlfhuttd I",IM wlllilllli "'llnl Is nDt
,.M1...

Alter I 11f)'J!he rad"litor, 1111 the engine IIl'JII ,eac.'les nornal Clpef2::ng m.
peraI1JIt. 10 maIDe ue thin lhe"ii~ has op8I8:I a'ld alf 1le air is bled
• IIleSlWl

DRAIN AND REFill

Fig. 101 Commln Ironlnll 11I1 holt ,lug louliona

• S.. FII.r1l101 thru 113

1. Raise and salel~ SUJllXlrl the vehicle.
2. Remove the axle dirtefelltial hOOS11"lll coYef atld allow llle lubricanllG

drain oullrlto a proper container
3. On 1987-00 modeIs.lJ1orCll41ty Cle¥llhe old gasket maleriallrom the

ditlefentlJlllousll"lll and CCNeI' ifld instalilhe dilf!l'enlial hOusing cover and a
new gasket.~ the CO'o'ef ~Ing bGIls 10 20 II. Ibs. (27 Nm).

4 On 1991-95 models. IOOrllOjjlly Cillill II"I'f old RTV seal¥rl (It gaslo:et
r.'lQliIIlrom lie dltlerEl\l aJ housing ind lXMIl' and apply abead of RN seaIari
aroood tle l:loI artie 00 the IlDUSir"lll and on the COYet. 1ns&a1l1he di'lereriial
hcIt.lS no cover n Dlillen lhe awer aILUlIng bOIlS to 351l1bs. {-41 Nm).

5 Rlm:M!he fill pkJII;nl ail reM Iutlfac:ali to the I I hOle IlMt
6 Replace ttle til pkJg.

-TrK-lc*"' (U "'IIIIft.,. ngy be c.....d omy.,. disal-
1I1Il~1i .. III MIt wtilliee witlll c 11.1-,," ,..

Fig. 1.CollImon RTV ••1I1lt Ippllcttion

Fig. 101 RlflllWlllll 1111 dltltrenlill
IlDUllnl 'DYef In' Illow 111I 1.~rlClnlID

lllrell OIllMa I pro,. ~IRlr
FII. 11D Use I ..11I~1. PIlln.loal to
""'M 1111 nil 'lffol'lntlllllouslni CINlr

..,~
FI,. 111 The flU dlfllfenlill houllng
shown w1ttllh. cOYer removed Fig. 112 Remawlngille fllr IXIIIIll plUlI

Fig. 113 AtIdlngllllr IlIbrlcanl to lfte '"'
axle
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fig. 114 CHI.., ,ratedl•• till"

dlechd will • II".,.. 11oat..",. ,......
AI. 115 TIle 'fII........Id Ill',....

tnted lilt. I "If
..~

f1,. 1115 Inp ttl, mitior lin del' fiIf
..ulnllm tacNlng

-
AI. 117 TIle CHIH1 ...... Illaulll 1M .._1rlH 11h-Z 'I.
(SI-62wI) Mi" tile 1IotIoIl. " .. '11_. wilen 1M ..1M Is....

..,..
FI,_ 111 Millmil lite calliollft,11C ttlilftil ""m 01 Oil ncov·
Dry Hall

lJIWN. flUSH AND REAli

• Set Ftgun 111

CAUTION

When 1I"ln'lI Ill, cool"t, tn, III mind 1!\It catI Ind ,. Irt
atlfIef,. by etIl,lenIllycol IlltiItetZI, ,od It. quite IIIl.ty to drInk
Iny IfIlll, I,n In III unco"rtId eontIlnir 0' In plllidl.. on th.
ground. This will ,rove lmlln sufficient quantity. ~Iw,ys drain thl
coollm Into a ...11111. cDltaln.r. CooI.1It should be rlllsed ••Ieu
"Is contImlflaleli or 11'II1'11 "'1'$ old. To drlln the coolll'lll)'ltem,
.now Iht ."Ine to coollllown BEFORE ATIEMPTING TO REMOVE
THE RADIATOR CAP. TMII llnl til. ca, until It hlssll. Walt until .11
''''''1''1 is on tIM ca, Ittfoft remoy!", It com,letely. To nohl
IIl1ns ••lIaaldlltl, ....p IIndl. I wamI radillot A' Irittl,.....,,...

1, AI the dash. sellhe,... lIMP conlrO: \eYef to the lu Iy HJ1 posiion.
2 WrIh the ladl3tlJ cap lemoved, ciai'! the ladialOi by loosenmo l'le pet.

c:oct: at \he bottom of the radiatOl locale any ciail'l pl. in tie block and
removelh!m. Flush fie radiatoI 'MIll1 Willet' u~t1 the "did rlJllS cIeai

3 Close the peIClXl< and install the plug(s), then rerill the system WIth a

FI,. 118 Drlln Ihe 1111161101''' looanlng Ill' pltcock.t tilt botlor'll 01
till 11111II1.101'
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DOOR HINGES AND HINGE CHECKS

Spray asilicooe lullficant on the hinoe pivot points 10 eliminale any binding
COnditiOllS. Open and close tne door several limes to be sure IhaIlhe lubricanl
is evenly and thoroughly distributed.

TAILGATE OR L1fTGATE

Spray asilicooe lubficam on all of the pivot and friclillfl surtaces 10 eliminale
any squeaks or binds. Work the tailQale \0 dlslribule the lubricafll

BODY DRAIN HOLES

Be sure tha1lhe drain holes in the doofs and rocker panels are cleared 04
obstrudion. Asmall screwdriver can be used 10 clear them 01 any debris.

Front Hub and Wheel Bearings

REMDVAL, PACKING AND INSTALLATION

•

Fig, 130 Fronl hlb.1ld lMl.rlngI-1887-91wlth 4wd

• Avoid using cotton waste 01 dirty cloths 10 wipe bearings
• TIY not to SCralCh or niCk bearing surfaces
• Do oot. allow the bearing 10 come in contact with dirt or rust a1 any lime
1, Raise and salely support the frool end 00 lrl.stands.
2. Refoove the wheel.
3. Dismount the caliper aoo suspend it out olltle Wlf.
4. Remove the rOlor.
5. FIerrlc:we!he hub nut pin, cap and nut
6. Remove the hub, Although the hub and bearings are usually replaced as

aunit, the hub and beallng carrier may be disassembled and Ihe tJearings
replaced as aset. In this case, they must lirsl be separated will1 an arbor or
hydraulic press. Once the hub and tJearing carrier have been separated, lIle
bearings slKluld not be reused.

-SocIllmoUlId Ire... Is IIClI comp.llbl, wllh Ulhlum·b.lId gtt••.
R..d th. pacbge I.b'ls .nd b' tlrelul 00110 mlxth. two lypn. II
there Is .ny ~oubl .. 10 the type ol Dr.." lsed, tompl,.", dllnlhl
ol~ lrusllrom.he IMlIring eflll hlb beton repl.cl_l.

7. Pack the hub cavity <lAd bearings with wheel bearing grease, lhen install
the hub OIl the axle Shan. II lhe canier was separated kom lIle hub, make sure
you install anew carrier seal and inner bearing seal.

8. lnstalilhe hub washer arld nut. Torque lila 001 to 175 fl. Ibs (237 tmll,
then Instail the cap and anew cotler pin.

g Inslallihe rotor, caliper and wheel.

1987-90 MlMlel,

• See Figure 130

-Only 1981-90 models U¥t tlulls wfllcll contlln taIMrtd roller ....,
Ing.lllal can be 1Irvlced ~ rttllactd '* necessary. Hubs whldl contlln
ball b,"np taftllot be UfVlced, so the compl... untt must be ,..placed
" IDIIM de'IClI".

Be10re handling tile beallngs, Ihere are a lew things that you should remem-
ber to do and not to do:

Rem.mlter 10 DO til. foltowtllll:
• Remove all outside dlrl Irom Ihe housing before exposing lhe bearing
• Treal aused bearing as gently as you would anew one
• Work With clean tools in clean surroundmgs
• Use clean, dry canvas gloves, or at least clean, dry handS
• Clean solvenlS and flUShing lIui(ls are amuSl
• Use clean paper when laying oulllle bearings to dry
• PfOtect disassembled bearings hom ruSl and dirt; cover them up
• Use clean rags 10 wipe the bearings
• Keep the bearings in oil-proot paper when they are to be Slored or are not

in use
• Clean lhe Inside of lhe housing be!Ofe replaCing the beallng
Do NOT do the tollowlng:
• Do no! work in dllty surfOumlmgs
• Do no! use dirty, chipped or damaged tools
• Try noIto work on wooden work bencAes Of use wooden mallets
• Do no! handle bearings with dirty or mols! handS
• Do not use gasoline lor cleaning, use asafe solvent instead
• Do not sp,n-dry bearings with compressed air (it will darnaQe l/'lenll
• Do not spin (My bearings

TRAILER TOWING

,-~
~Noo_

.~.._-.-
'0.-__._""'-__._,,--..
,~--

,~-_....
" eomo._.._-.. ....,,--....,,--._-

General Recommendations
Your vehicle was primarily designed to carry passe!lgers and cargo. It is

imponant to remember Ihatlowiflg alrailer will place addilionalloads 00 your
vehicles ertgine, dllve train, sleeriog, braking and other systtfTlS, Howe'o'£!r, il
you decide 10 tow atrailer, using the prior equipment Is amust.

local laws may require specitic equipment such as Irailer brakes or fender
mounted mirrors. Check your tocallaws.

Trader Weight
The 'Neight ot the trailer is the rnosl i~rtant laclor. Agood weight-too

horsepowel ratio is about 35:1, 35 lbs. ot Gross Combmed Weight (GCW) lor
every hOrsepO"Nf:l your engine develops Mulliply the engine's raled horsepower
by 35 and subtract the weigl'll 01 the 'o'£!hlcle passengers aoolU\KIage. The nurn-

ber remaining is IIle approximate ideal maximum weight you should tow,
although anumerically higher axle ratio can help compensate lor heavier
welghl.

Hitch (Tongue I Weight

• See Flilire 131

Calculate the hilch welghl in order 10 select aproper hitch. The weight ot Ihe
hitch is usually 9-11% of lhe trailer gross weight and should be measured with
the lrailef loaded Hitches fall Into various categorres: those !hat mount on the
frame and rear oomper, the bott-Oll type, or lhe wetd-on distribution type used
for larger trailers. Axle mounted or clamp-on bumper hitches should never be
usOO

Checl< lhe gross l'itiglil rating 01 your trailer Toogue 'Neight is usually fig
ured as 10% 01 gross trailer weight. Theretore, afrailer wilh amaximum gross
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Cooling

1-31

TOTAl TRAILER WEIGHT

/

TONGUE lOAD

TOTAL TRAILER WEIGHT

lONGUE I.OAll

Xl00=91011"

/

ENGINE

Altamarke1 engll1e oil coolers are helpful for prolonlling engine oillile afld
reducing OYerall eogine lemperaIures Both ollhese lijcIors increase engioolile.
While not absolutely necewuy 111 lowing Class I and some Class II trailers, lhey
are recorrrneAded for heavier Class II and all Class III lowing. Engllle oil cooler
systems usually consist of an acIapIer, screwed on in place ollhe oillilter, a
remote liller mounling and a mulli-tube, !inned heat exchan(ler, which is
mounted in !Jont of Ihe radiator or air conditioning condenser

Fig. 131 CIIClIIIlIng pro", ton,u. weight lor ,our tnll,r

welghl 012000 100. will have amaximum longue weighl 01200 lbs. Class Itrail
ers fall irno thiS calegory. Class llirailers are those wilt1 agross welghl rating 01
2000-3lXXllbs., wtlile Class 1IIIraiJers fall into the 3500-6000 Ibs. category.
Class IV lrailers are those O'<'er 6OCXl1bs. and are for use will! filth 'l'ot1eellrucks,
ooly.

When you've determined ttle hitch that you11 need, follow the manufacturer's
inslallatioA Inslruclions, exacUy, espetially w/lell it comes to fastener torques.
The hitch will subjeded 10 a101 of stress and IlOOd hitches come wilh hardened
bOils. Never subsl~ute an inlerior boll for aharderled boll.

TOWING THE VEHICLE

. . WARNING

Tow boob are lor emergenq' ae only, to .SlIIt • veblcle str.nded
Of/-fOld. Do not use Itlem tor tow truck hlX*"p or blghway towillg,
as d.mage 10 one or mort ""ltllS could resutt

Four-wheel drive vehicles should be towed on a Ilatbed or wilh all four
wI1eeIs supporled by a dolly. Either method will a'i{)id polential damage to fhe
hansler case. If it is not possible fo tow the Jeep using one of these methods, it
may be towed instead wifh fhe fronl end raised and lhe .ear wheels on the
gIOUM. Ensule lhat lhe lransler case is in Neutral (N) and the transmission is in
eilller Park (automatic lransmission) or a fOlward gear (manual transmission).

...MI. Ihl nnsl., ellI II In 1111 Nllnl pOltllon, IIolIIIIIII.re dll

..g.ged Irom till powemln. Thll .llows tile wetllcilio be 10'111(1 wllh
011 dlleon.ecUng Ihe driftlhlftl.

.. WARNING

IIlh. transltr CIII clllnot be Ihlbedlnto N.lllrll, elttllr pllce a
dolly ••det III' wlMtell or dilconneclllli drivelh.ntl' for the
wh"ls remaIning on lhe greilld. Be lire to tum thl 19n1lion to th.
unioellid (OFF) ItOSllIoll .nd IlItft III. tranlmlsslon 11110 Neutral,
beloll conn.ctlng Ill' Jeep to the low "hieI•.

Sling-Type TOWing

Be sure to maintain a minimum of4 in. (102mm) clearance between fhe
lower end ollhe vehicle and the ground.

FRONT END

" • IIBlllld low tnlell Is unanUlbll, and I commet'Clal sling-type
low truck will be used, make ttle eoooectloni al tile front 01 ttle
"Ihkl... lollows:

Transmission

An automalic lransmiSSIOllls usually recommeflded lor trailer towing. Mod
em automalics have Pfoven reliable and, 01 course, easy fo operale, in trailer
towing The increased load 01 a nailer, however, causes iIf1 increase in Ihe tem
peralure 01 file transmission !luid. Heat is tlIe WOISl enemy 01 an automalic
transmission. As the temperature of lhe fluid inCl'e3seS, 1tle Iile of the fluid
decreases.

II is essenlial, !hefelore, tllal you install an automatic transmission cooler
aM tllal you pay close atlention to transmission Iluid changes. The cooler,
which consists 01 a mu~i-fube, !inned heat exchafll}el'", is usually Installed In
Iroolo1 the radiator or ail conditioning compressor, and hooked in-line wilh lhe
fransmlssion cooler tank inlet line. Follow the cooler manulacturer's inslallalion
instluctions.

1. Turn llle front wheels all the way 10 the liGht.

"'Tow hoolls or eIlalnl must not be IltlCMd 10 Ille bum,.r.

2. AIlach T-hooks to the slots in Ihe !Jonl end 01 each frame rail
3. Position each chain over the lop of each fronl spring shackle bolt fhen

double wrap Itle chains.
4. Posilion the low bar unoer the bumper.
5. Mach safety chains fo the lower hall 01 the fronl spring shackles.
6 Turn the ignitioo sWllch OFF to unlock lhe s1eering I'l'fleat.
7. $hilt the transmission into either Park (aulomalic transmission) or a for

ward gear {manual transmission}, then shift the frilf1s1er case Into Neutral

REAR END

..." relr Ind lowing II MtellI'1', be sure 10 lSI wIleeHln ellilpmenl.
Clamp !hIsteerll'lQ wheel with lhl hanl wlleell In !hi straight thlld
1I001I1on; do nollll tlllltelring collmn locIl "' lubstnute Jill' tilt
cl.mplng dlvlci.

Flal TOWing

FLATBED

...Thl Ipproach ramll angll _'ulll nol ncellll15 dlilln.

ON-GROUND

II your Jeep mull be lowed wllh all lour .ets on th, ground, follow
thlSlllllldeUn..:

1. Mark lhe driveshalts and yoke llanges for alignment upon assembly.
2. Discoonect and secure (or remove) Ihe drivesflalts. Install a Pfoteclive

covering 0Yef lf1e U-joinls 10 keep them assembled and proteded.
3. Cover the open ends 01 the transmission extension housing and the

Iransfllf case.
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JACKING

• S•• FiIlU~ 132

SciSSOfs Ja::ks Of /lydf;lul Cjacks are r\lCOfl'll1'lel'!of all Jeep whlcles. To
cI1aloe a lire, place the jali: beneaIh the spring plate under fie axle, near Ihe
wheel 10 be cIwlged

Make SlJre Ihat you are orIlM oroood. lhaIlhe gear selectllf is In Fle¥etse
(manuallrwmission) or ?ark (automatic msrTllssion) the parking lJaIle is
set m the lire diagonally 0W0Sl1e Ihe one til be changed IS bIocted so lt8t it
will 001 roll Loosen ltle lug oots bekllt yoo)lck the 'Ilf1eel to be chanoed c0m

pletely ofIlhe IlrlUld.
AlIoor ,!D. when prO(lel1y po$Il end, cal be used to Iii ';OUf Jeep. PoM on

the jaek undI!r the sub-m. rail or lral1'llllai l III nglocaiions~, After raISing
lhe 'I'etoclfl, propetly SlClPQlt It willi JBCks&ands. Fie. 132 Comd 'llhlcI, lim.. klc:1tionI:

-......_..._..._...
"'.ok_-"""'...a..,.,._-EP c:NulI klClI..............................
Cl8arI andr_e_'kllll

Ching! '"nd
C!I!lQe IIukl and fjter
Change fluid

_ItIf

...--
CAPACITIES

U-jlIIl!S

""''''''o<v_
OiI_ue
Spjlk flltIaI
Sfli'll pilla \Mf1S
Ffonl whelIl bWlrtg5

~ lllMllliullli'1

Dill8Ienllils
AulDl'l\llllc lransmiuion
hnslef~

._-

PREVENTIVE MAINTENANCE..
ElIpllltDhnd..
s.mgpr
PtJroIr~ Ill!!
Oil... J ,

-

e__ ,••
e~zo...
41-,_u""
ClM'H.

- Ne ' , ...~ c.. F1iit ..., "k ~;

40 U 11~ ~~rm-~... - 10M< .... a -'117 ..- • 25 2458 ..,
C 4214m) •., " - '10 ,., " " 150¢l 12.0,. wr._ • n 2t58 •., MCD ••• 110 ,., 2.' " 150lZl "C 4114228) •., U(!) .., '" ,., ... " 15 Dill 12.01. w... iQlIr , 2.$ 2458 •., Ud> ••• '" 10 ... ". 15 Dill "• .. 2("228) •., Ul!> ., '" 10 ,., ". lS Olll 12.0,. ...... , 2.5 2~ '.' 400 ., 170 " " ". 150ill ", .. 214m) .., 4.00 .,

:~ '~
,.,
~ I:H: Rt'117 'IiInllg* • " ~" " - 1.'

5 '.0 39M ,
" - '.1 16.0 " " ". lS0 12.0,. -.'\1* • ... " " 1.441 ,., 3.' " 2.5Cl 150e "5 " " - " 15.0 3.' " ". 1501ll W,,. "- • .3 ~ " 7."41 150 " " ". 1501ll "5 " " 16.0 10 " 2.5CJ 15.01ll 'DO,- W'll1fi1t' , .. - 7.... ". 3.' " ". 150. "" 5 ..- ••• - " 16.0 " ... ". 150e w,

ev., 15.0lXI miItII

-..
hery5.000 ....
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ENGUSH TO METRIC CONVERSION: MASS (WEIGHT)

Current mIlS. melSuremenl 1$ expressed in pounds and ounces (lb•. & OlS.). The metne un.t of mass (or _iahl) is the
kilocr.m (kl). EYen .Ithoulh Ihis t.ble does not show COf'I'tersjon of masses (weilhtS) !af,er th,n 15 Ibs, It is en)' to
cak:ul.te larae, units by lollOWlnC1twl data immediately below.

To con't8rt ounces (oz.) 10 .,ams (a): multiply ttl number of on. by 28
To COf'I ...r1.~ms (&) to ounces (Ol.): multiply the number of If.ms by.035

To conwrt pounds (Ibs.) to IIl10crams (k&): multiply the number of Ibs. by .45
To convert l"'lotr.ms (II&) to pounds (tbs) multiply the number of kilog"ms by 2 2•.. II Os .. .. II .. ..

0.1 0.04 0] 0.41 0.1 0.003 0.9 0.024-
01 0.09 I 0.4 01 0005 I 0.03
0.3 0.14 2 09 OJ 0.008 2 0.06
0.4 0.18 3 1.4 0.4 0.011 3 008
0.5 013 4 1.8 0.5 0.014 4 0.11
06 017 5 23 0.6 0.017 5 0.14
0.7 OJ! 10 4.5 0.7 0020 10 018- IS0.8 0.36 15 6.8 0.8 0.023 0.42

ENGLISH TO METRIC CONVERSION: TEMPERATURE

To convert fahrenheit ( F) to CelSIUS (OC): take number of of and sub!raet 32; multtp/y result by 5: diVIde result by 9

To com'el1 CelSIUS ( C) 10 fahrenheIt ("f); take number of ·C and mult.ply by 9; dIVIde result by 5; add 32 to total

r••lNil(f} CIIIII.1tt r...lNitlf) '-'1Cl fllrllalltlf) CttIiIIICI
Of 0' 0' 'f 'f ., ., 'f Of ., ., 'f

•

-40 -40 -38 -36.4 lMl 26.7 18 64.4 215 101.7 lMl 176
-35 -37.2 -36 -32.B 85 29.4 20 68 220 104.4 85 185
-30 -34.4 -34 -29.2 90 32.2 12 71.6 225 107.2 90 194
-25 -31.7 -32 -25.6 95 35.0 24 751 230 110.0 95 202
-20 -2l9 -30 -12 100 37.8 26 7aB 235 112.8 100 212
-15 -26.1 -28 -18.4 105 40.6 28 82.4 240 115.6 105 221
-10 -23.3 -26 -14.8 110 43.3 30 86 245 118.3 110 230
-5 -20.6 -24 -11.2 115 46.1 32 89.6 250 121.1 115 239

0 -17.8 -22 -7.6 120 48.9 34 93.2 255 123.9 120 248
1 -17.2 -20 -4 125 51.7 36 96.8 260 126.6 125 257
2 -16.7 -18 -0.4 130 54.4 38 100.4 265 129.4 130 266
3 -16.1 -16 3.2 135 57.2 40 104 270 132.2 135 275
4 -15.6 -14 6.8 140 60.0 42 107.6 Z75 135.0 140 284
5 -1~0 -12 10.4 145 62.8 44 112.2 2lMl 137.8 145 293

10 -12.2 -10 14 150 65.6 46 lr4.8 285 140.6 150 302
15 -9.4 -8 17.6 155 68.3 48 118.4 290 143.3 155 111
20 -6.7 -6 211 160 71.1 50 IZ2 295 146.1 160 310
25 -3.9 -4 24.8 165 73.9 52 125.6 300 148.9 165 329
30 -1.1 -2 28.4 170 76.7 54 129.2 305 151.7 170 338
35 1.7 0 32 175 79.4 56 132.B 310 154.4 175 347
40 4.4 2 35.6 IlMl 821 III 136.4 315 157.2 IlMl 356
45 7.2 4 391 185 85.0 60 140 320 160.0 185 365
50 10.0 6 42.8 190 87.8 62 143.6 325 162.8 190 374
55 12.8 8 46.4 195 90.6 64 147.2 330 165.6 195 383
60 15.6 10 50 200 93.3 66 150.8 335 168.3 200 392
65 18J 12 53.6 205 96.1 68 154.4 340 171.1 205 401
70 21.1 14 571 210 98.9 70 111I 345 1739 210 410
75 23.9 16 60.8 212 100.0 75 167 350 176.7 215 414
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ENGLISH TO METRIC CONVERSION: LENGTH

To convert Inches (ins.) to mllhmeters (mm): mutltpl)' numt. of Inches by 25.•

To convert millimeters (mm) to Inches (ins.): muthply number of millimeters by .04

- Ill' , - _. 7' ,at" - I' '
, - _ .. E , •..... - - • k • - -

1164 0.051625 0.3969 0.1Xll1 000254 33164 0.515625 13.1!169 0.6 1514
1/32 0.03115 0.7'J37 0.0001 000llll 17132 0.53111 13.4937 0.7 17.78

3164 0.D46875 1.1906 0.1Xll3 0111761 35164 0.546875 13.8906 OJ 10.32
1/16 0.0611 1.5875 0.1IXI4 001016 9116 0.5625 14.1875 0,9 11JIi

5/64 0.078115 1.- 0.1llO5 0.01170 37164 0.578115 14._ I 15.4
3/32 0.119375 1.3.m 0.1llO6 0.01514 19131 0.59375 15.0811 1 SO.8

7/64 0.1119375 1.7781 0.1Xll7 0.01778 39/64 0.609J75 15.4781 3 761
118 0.115 3.17SO 0.1llIl8 0.01031 518 0.625 15.8750 4 101.6

9164 0.140625 3.5719 . 0.1llII9 0.01186 41/64 0.640625 16.1719 5 117.0
5131 0.15625 3.9687 0.1ll1 0.0154 11131 0.65625 16.6687 6 151.4

11/64 0.171875 4.3656 0.1ll1 0.05Il8 43164 0.671875 17.11656 7 177.8
3/16 0.1875 4.7625 0.1llJ 0.0762 11/16 0.6875 17.4615 8 1031

13/64 0.103115 5.1594 0.1ll4 0.1016 45/64 0.703115 17.8594 9 1186
7131 011875 5.5562 0.005 0.1170 13131 0.71875 181562 10 154.0

15/64 0134375 5.9531 0.1ll6 0.1514 47/64 0.734375 18.6531 II 179.4
1/4 015 6.3SIll 01117 0.1778 3/4 0.75 19.osoo 11 304.1

17164 0.165615 6.7469 0008 OlO31 49/64 0.765625 19.4469 13 3Jl.l
9/31 018115 7.1437 0.11II9 0.1186 15/31 0.78115 19.8437 14 3556

19/64 0.196875 7.5406 0.01 0154 51/64 0.796875 101406 15 381.0
5116 0.3115 7.9375 0.01 0.511 13/16 OJ115 10.6375 16 406.4

11164 0318115 8.3344 0.03 0.761 53164 0.818115 11.0344 17 43U
11131 0.34375 87311 0.04 1.016 17131 0J4375 11.4311 18 4571

13164 0359375 9.1181 005 1.170 55164 0.859375 l1ml 19 481.6
318 0375 9.5150 0.06 '1.514 718 OJ75 12l15O 10 5080

15164 0.390615 9.9119 0.07 1.778 57164 0.890615 11.6219 11 533.4
13/31 0.40611 10.3187 0.08 1.031 19131 0.90625 13.0187 12 5588

17/64 0.411875 10.7156 0.119 1.186 59164 0.911875 13.4156 13 5841
7/16 0.4375 11.1115 0.1 1.54 15/16 0.9375 13.8115 14 609.6

19/64 0.453115 11.S094 0.1 5.11I 61/64 0.953115 14.1094 15 635.0
15/31 0.46875 11.9062 0.3 7.62 31/31 0.96875 14.6062 16 660.4

31/64 0.484375 11.Jl31 0.4 10.16 63/64 0.984375 15.0031 17 690.6
111 0.5 11.701ll 0.5 11.70

ENGLISH TO METRIC CONVERSION: TORQUE

To convert loot pounds (It Ibs) to New1on'mf11et's mulllply the number 01 II Ib, by 1.3

To conYert mch'jXiUnds (In Ibs.1 to Newton-meters' multIply the number of In lbs. by II
•... ... ... ... lo" ... ... ... lo" ...

01 0.01 I 0.11 10 1.13 19 1.15 18 3.16
-0.1 0.01 1 - 013 11 114 10- 1.16 19 3.18

0.3 0.03- 3 -034 11 1.36 If 1.37 30 3.39
0.lM 1.49 - --

04 4 0.45 13 U7 12 31 3.50-- 0.06' 0.56 14 1.58 13 1.60 3.62OS 5 31
or --- r 0.68 IS 1.70 14 1.71 lJ 3.730.07

0.11I 16 -UI 1.81 - 3.84'0.7 7 0.78 15 34- - -8 fl' '1.91 16 1.94 3.95"0.8 0.119 0.90 35
IT -- '9 - 17 360.10 1.01 18 1.03 3.05 4.0--_. .- _._- -,
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ENGLISH TO METRIC CONVERSION: TORQUE

Torque 1$ now ex.pressed as either foot-pounds (It.jlbs.) or inch-pOUnds (in./lbs.). The metric measurement unit for torque
15 the Newton·meter (Nm). This unit-the Nrn-wIII be used for illl $1 metric torque reterences, both the present
ft. lbs, and 1n,llbs.

ft •• ... ft •• ... ft •• ....
0.1 0.1 33 44.1 74 100.3 115 155.9
02 0.3 34 46.1 75 101.7 116 157.3
0.3 0.4 35 47.4 76 103.0 111 ISIl.6
0.4 0.5 36 48.8 71 104.4 118 160.0
0.5 0.7 37 50.7 78 105.8 119 161.3

~
0.8 38 51.5 79 107.1 110 162.7

I:T 1.0 39 52.9 80 108.5 121 164.0
0.8 l.l 40 54.1 81 109.8 111 165.4
0.9 1.1 41 .55.6 82 111.1 113 166.8
I 1.3 42 56.9 8J 112.5 114 168.1
2 2.7 43 58.3 84 113.9 125 169.5
3 4.1 44 59.7 85 115.2 126 170.8
4 5.4 45 61.0 86 116.6 127 171.1
5 6.8 46 62.4 87 118.0 128 173.5
6 8.1 47 63.7 88 119.3 129 174.9
7 9.5 48 65.1 89 110.7 130 176.1
8 10.8 49 66.4

~
122.0 131

~9 12.2 50 67.8 13.4 132 I .
10 116 51 69.1 91 124.7 133 180.3
11 14.9 51 70.5 93 126.1 134 181.7
12 16.3 53 71.9 94 117.4 135 183.0
13 17.6 54 73.2

~ :8 136 184.4
14 18.9 55 74.6 I: 0.1 137 I
15 10.3 56 75.9 97 131.5 138 187.1
16 21.7 57 77.3 98 132.9 139 188.5
17 23.0 58 78.6 99 134.2 140 189.8
18 14.4 59 80.0 , 100 -Hi6 141 191.1
19 25.8 60 81.4 101 6.9 141 191.5
10 17.1 61 82.7 101 1J83 143 193.9
21 28.5 62 84.1 1 'r;. 144 195.2
22 29.8 63 85.4 U. 145 196.6
23 31.2 64 86.8 105 14 .4 146 1980
24 32.5 65 88.1 106 143./ 147 199.3
25 33.9 66 89.5 107 . 145.1 148 200.7
26 35.1 67 90.8 108 146.4 149 102.0
27 36.6 68 91.2 109 147.8 150 203.4
28

~
69 916 110 ;'1 151 104.7

29 70 94.9 m isi:5 ; -;}30 40.7 71 .3 I.,
31 41.0 72 97.6 113 ;2 154 1lII.8
32 43.4 73 99.0 114 1 4.6 155 210.2
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ENGLISH TO METRIC CONVERSION: FORCE

FOfce II prnentl, masured In pounds (Ibs.). This type of meuurement IS used to me.sure spnn, pressure, specifiall)'
how many pounds It 1.kes to compress, $prin._ Our present force un,t (the pound) will be replaced In Sf metnc
.,....surements by lhe Newton (N). ThiS t.rm will e¥entu.lly '" UM In specihcatlOns lot electriC motor brush sprme
pt'$SU,H.....tve sprine pressures, etc.

Ta convert pounds (tbs.) to Newton (N) multiply the number of lbi. by •.45.. • .. • .. • • •
0.01 0.04 21 93.4 59 ~.4 1 0.3
0.02 0.09 22 97.9 60 266.9 2 0.6
0.03 0.13 23 102.3 61 271.3 3 0.8

;- 0.18 24 106.8 62 275.8 4 1.1
O. 0.22 25 lll.2 63 21K1.2 5 1.4
0.116 027 26 115.6 64 284.6 6 1.7
0.07 0.31 27 120.1 65 289.1 7 2.0
0.118 0.36 28 124.6 66 293.6 -+ 2.2
0.09 0.40 29 1 .0 67 298.0 2.5
0.1 0.4 30 133.4 68 m.5 10 2.8
0.2 0.9 31 137.9 69 3116.9 11 3.1
0.3 1.3 32 142.3 70 311.4 12 3.3
0.4 1.8 33 14[1 71 315.8 13 3.6
05 22 34 151.2 72 320.3 14 3.9
06 2.7 35 155.7 73 324./ 15 4.2
0.7 3.1 16 160.1 74 329.2 16 4,4
0.8 3.6 37 164.6 75 333.6 17 4.7
0.9 4.0 38 169.0 76 338.1 18 5.0
1 4.4 39 173.5 77 342.' 19 5.3
2 8.9 40 177.9 • 78 347.0 20 5.6
3 13.4 41 182.4 79 351.4 21 5.8
4 17.8 42 186.8 80 355.9 22 6.1
5 22.2 4l 191.3 81 3603 23 6.4
6 26.7 4-1 195.7 82 364.8 24 6.7
7 31.1 45 2002 {- 36U 7.0
8 35.6 46 204.6 373.• 26 7.2
9 40.0 47

,
209.1 85 378.1 27 7.5

10 4-1.5 48 213.5 86 382.6 28 7.8
11 48.9 49 218.0 87 387.0 8.1
12 53.4 50 224,4 88 391.4 30 83
13 57.8 51 226.9 89 395.9 ,1 86
14 62.3 52 231.3 90 400.3 32 89
15 66.7 53 • 91 404.8 33 9.2
16 71.2 54 240.2 92 409.2 34 9.4
17 75.6 55 244.6 93 413.7 35 9.7
18 80.1 56 249.1 !l4 4181 36 10.0
19 84.5 57 253.6 95 422.6 37 10'
20 89.0 58 258.0 96 427.0 38 10.6
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2-2 ENGINE PERFORMANCE AND TUNE-UP

TUNE· UP PROCEDURES

11 Ofdff to~ lie fulllT1lilSlJe Of per10l fall:e n etOi011J' "em)OUr
eng !'Ie it IS es:se1li11that it be propll1y h.r«I aI regt;1a' nervals. AreQlJIa' U1e
up 'ttl U!rap yoor vetlicle's engl1le IIJMing wdIIy iIld '1111 prew9 lie iII'IO')'iAQ
moor breakl\oMls Of poor llerlOfTmroe associalled Will ill pIXJIy nncI enoine.

• is asslITfWld tta h rootme lJl1iiltililil'e desaibed 11 Sedloollla:s been~
1,(1, as tllS will ID¥e aGe:::ided eIIed on ItJe reSlAlS Of a1J.nH4l. All of !he ;WlcatlIe
_ 01 a1une-tJP sI'rIuId b! Iollowed in ooEr, as !he rf$J~ is aa.mJlaIMl ooe.

II lhe specilicatioflS on the 1Une-l(l stickef in lhe llflIJIne~ disagree
willi the Tune-Up Specilleatlons char1ln this sec!JOO, 1tIe ligures on me slicker
mus1 be used. The sliOOr ollen refleds changes made duriAIJIhe prDductiooll.n

Spark Plugs

Spark plugs ignite the air and IueII"I'lixtFJIl! in l!le cylinder as the piSkNl
i't3d'Ies the lop of ft~onstrolr.e T1le <:or*Ol1ed eqllosioo IIaIlesults
!oo:es the piston down, klnil'lQ lhe crrishcII and tilt res! Of tilt drive !Jam

The l.eage iJe Of a~~ is _lid00 arurUl' Of ton: IE lildal
cal antIJoo crIleq~ I1etype Of le, IbifrJ anlllions; pjh li......

When roo tell'lO't'e l!le~k plugs, ctIeck Ileir <XlIldibon. They inagood
indICatOr of engine rond tiol'l.

Asma I~ of liglt tin Of gray material on a~ plug 1haI has been
used lor allY period of hme 1$ to be considered normal Acklitlves in unlmecl
IlJelS may give a nll!tlef of unusual color indications: lor mstanoe, MMT (a
IIl1nrtanese anU-knocIl compovAdl will cause rustled depOSits

The rJaP lleIween the center el«lrode and the side or QlOlInll eleclux!e can
be expocted 10 iocrease not more than 0.001 In. (O.025mm) evefy 1,000 miles
under oorJll3l COflditions.

'Mel asp;rt plug is k.n:Il<:I'lrYtI normal"" cr, mere a::o.ntety, • h plug is
~Ied ir!<II1!fJJine hit is kniiOl'IinQ Ploper!y, lIl! plugS ClIl betaken eu.
deaued, leg;wed ;n:j rei'Sa 8:111 Ihe llf9Il!: wilhuA doilO tte erone q I'am.

WIWI, a'Id If a Plug louis and begins to mist re, you WIn tIM 10 !nvesI,_.
oorl'ld: !he cause of the loulillO !hen either elm 01 replace !he p1~.

There ft st\leJ3I reasons wbt a spm plug wdlloul aIld you can leafn 'Ntuch
reon by lust 100Ili~ _!he pl\lll- Ttl! two most COlT'iTIOlI problems are o~ Jolj
Il'lQ ard pre-9lit,onIcletOlliiJOn.

-~
TI1l PIll"" lM!

~IOT.c.--=--~,

"""

-_ $PEUlS S'fOP.loNl).OO

StIOIl'T -.......TOIl~ l.CHlO lNSlJI.,\TOI'TP
'UTIOT~ SlOWIOT~
lOWfIII .....T_ _ ....TI'WOClI(
0010 PWO HOT PWO -

Fl•. 1 "In: I'll...... ,....

Oilloulilg is easily ncDa!d as dark., wei 0 'Y deQosi'.s <:I' r.le phJ/S elec·
trodes Od Iooli~ is caused by 'rJ!efnal engine prob6ems.lhe most corrmon 01
wtlldl are worn vaJve seats or g.Jides n WOfn or dirnaged ptSIoo lings. These
prObenS ta1 be correded <:1''''' by engine repa,rs

Pre-ignitlOll or detooal,on problems are chafaeterlzed by extensiYe bl.rnlng
and,/Clf damaoe to lhe plug~ electrodes. The protllem is caused by incorrect
ignillon timil'lg or laulty sparll control. CheCk the Iimmo and/or dial)l1OSfl the
sparll control system.

SPARK PLUG HEAT RANGE

• S.. A.ur.1

SlJ;rl< "",.. _ .....~ ~ .."'I._ .... The klnger"
IlsuIiIIor (Of lie Iiwther ~ _Ids inlo lIl! engft), Itle hoOet the plug wilt opQe.
fie sto1er h iosuIilJ !he cooIef il will~* Apq ItlaI: absabs li:le heal
all femairlS 100 lXlOI WlB QUIddy attl.ITIJliE de\XJSils 01 Oil or avbon sn:e it is
no! hot l!rQIljllo tun IIl!ln 08 This IeIilds to p\Ill lolJliIg~ COl"lSl!Ql.Iefi to
mdlllrY;! A~ hal~ 100 nu::h h6Il: will hiM no deposiIs.ld, ciJe 10 the'
exc:essto'e illat, Itle e6ectrodes Wli tun~ qud;Iy~ nSCAe ins&l-.::es,
_tion ""' .... _ tion _ ..... _ ,., ""' .. so ""' ... ..,
glcrw StJfIiciMlIy to iQnlle lhe lJeII;lir ITixlure bellJfe the actual sp¥1( oo::m, This
earty lllnilion W111llSlJillly cause apinging durl~ low speeds iWld heavy loads.

The oeneral rule 01 IllJmb for dloosing the correct heal range when picking
spark pll/ll is. if mosI of your dlivlng fs long distance, high speed travel, use a
collier plug: il mOSl of your dflving is stop arid go, use ahotter plug Original
equipment ptUllS are compromise plugs, bl;l fOOSI people never tlave occasion
to charloe tteir pl\lllS I"m the ladOfy.fecomrTlllflded heal ranoe.

REMOVAl

• set Figures 2, 3 and ..

1. Rem:we h Wlrts one _ a!We ¥ld l'lIJTtler them so ltIy 'M:llll l:ltI::ollle
aossed d"lrg Il'lsalla!lon

2. F!Eml:M! h wire "001 lie e'lll 01 tle spa~ pl\)g by Q'JSIlIng the wire by
Itle n.tlber bOot If !he bOOl stdls 10 the plIg, fa1lOVe ~ by fWI.stmt;1 n IJlIOlOg
Illtle sane lime. 00 f'lli pull1he wre itself or you w 11 most certainly damage
Itle core. Of lear !he lXnlIlClor

3. Use a sp.n plug SlUe! to loosen all oIlte plugs about two ILmS
4. If c:orTllressed air is available, blow olf the area ill'ounlllhe spark plug

hOles. Otherwise, use a rag Of abrush 10 clean the area. Be carelul not to allow
any foreign materiallo dfOP Into lhe spark plUll hOles.

5. Remove \he P1UOS by urlSClewing them the rest oIlhe w&ylJom the engine

INSPECTION & GAPPING

• S" A.lm 5, 6, 1 ,lid •

CheO: the plugs tar deposits and weal If Itley ae not lIOlno to be fllCllaced,
cIe<v1ltlep~ 1lorotqlIy. Rlmember ItlaI ill)' kRl 01 deposiI_illllecrease

lIIllI: n£C1 kJUt ER D.B:1llODE.
tlOClTOo'DJUSTGN'I I'lU':I'UlTWHel

~~00__-
fig. 2 Cna-sectl.. 01 • "-' ,ltIII

fit. 3 wtlIl dilconMdlnl till spin: III..
wlm IE VfRY Clflill not to taedl till
nll.at 1RI1tfetct1 wIlleft.,. Iftlllltillllllt"tH IIglli WIS rw'l rtCtlll:tr

-fit. 4lDne1, v 1d .ltd rIfIll'II tH
1IIIn: pllg lsI socut ••~ Iltlnsloft
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F1,_ I Adlntlll die .,.It pl•••IP

AI. 7 KIII, 1tI""" ,... b I. gNd _
1Itt101l, 1M ....H. my .. "IH lit
WARMING: _lilt nit ........ pl.

A",.,""11, wor.
s,,,, Plug slloulel
h"t light Ifn or
11"1 lI.po,ln on Ihl
IIrlnq lip

Tnl1 SllIr' plill III'
bun lilt I", ,I.
.... , •• "I ""1, IS
IVllhtlUd b, th.
utr,m, g.p. Plugs
Wllh slIth In utrlme
!lIP tin ttun mis
Ilrlnll .nd stumbling
• ccomplnltd b, I
nOllcllble Iltk of
power

A p."lully •••.
•••• Sp.,1 plug mlY
bl .... leI.nc. 01
s.~tr. cluonilion III
th't cylinder, Wlleh
that qllnclu urI"
fully bltween su·
yluS, IS I contln.
11111 dilonttlon will
not ani, d,m.ge th,
plug. bUI could Iho
dlmlgo (lit .nglnl

A c.,". I.....
,lug. hl'''llIhd 11'1
sofl, ,ooty. bluo
dOPOSlU, mlJ illlli
Ul' .n Improper"
tunld vellich ChiC'
tllo ,Ir tl""fI. Igni·
tlon compontnu .nll
tnlllni control sys·
<om

_" .11 r•• I.ll SPlft
pl~g 1"'IUles ,n
,nQln. w,th wOf"
poston rings Indlor
b'd v.lv. s.lls
'II owing ,""ssln
011 to ,nllf Ihl
(h,mb" .

_ bflll •• d Of .1111.11
11Ii•••• SPirt plug,
Idlnllfl.d by • bUild
lip b'lw..n thl ,1,(_
1,0dlS (.used by
IH,sslv, (ubon or
011 build_up on the
plug.

f"....~ ICtlle .,.n:1la.g til ..... ,ltl....,. 1'1l1li.. COIlIIltIoa
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the elhciency of lhe P'uu. PiJQS can be cleaned on a spark plug C'laling

mactline. which ClIIl sometimes be Ioullll In sem::e slat OIlS Of yoo can do an
acx::eptabIe job 01 dea'HlIg wKh astill br\lstllf the _ are dlla~ lie eIec
bodes 1Tlls! be filed lIal Use arlllln lioo POints file, nee an fIrer.. ad or tile
like. \1'I1dJ WlIlIe:'aw deposh The *drodes mtJSt be fi lid ptlltdty fIaI: ... ttl
Nil edges: l(lljnded edoes reduce !he spark plug '10_ by as rru:h as
SO'Io

ChIIck spat p1lJll gap betOfe ,fl$QIlatlln The \1OlIld eledrode (the l·
shaped one corneded 10 the body lithe plIJlIl must be parallel to the Cl!f'IIIlr
electrode Md the specified size 'time gauge (please retef to me Tune-lJp Specill
calions chart l()l' details) must pass between lhe electrodes willi aslight drag

...NEVER adJulllh. IIIP on. DIll plallllllm ry,. sparll plUI.

Always check !he llilP on new pllJllS as tney are 001 always sEll correctly <lithe
1acl00Y 00 Ila use aItat leeler oauo& when measu/log tile gap on OJ used plug,
because lhe leading may be If"laCCllrate ArolJAlk<lfe type gappiAg tool Is \he
be5t~ to cheO:. the 0i1lI The corre;t gauoe should pass lhroo~ the eledrode
gap" ma$I I,tl11ialJ- If 'jOlJ're in dOubt. try one site smaller and one larger
The smaller!Jii.9! should go ltl((lfJljl easily, while the laroer one shollldlll go
hough aall Wife gappulQ 10Clfs usually h.M abenlfllQ lOOl a1:I:I::hed Use ttri
10 adjllSt tilt SIde e6ec1fode lII1t! the proper lfIs1allce is aball'llld AbsokJ!ety
rewll'~ 10 ben:l .. eerier *.drode Also, be (3'efui llOt 10 bend the s de
eledrode 100 Wor too often as ~ rJlf weaken~ lnlIk ol! W1t!ln lhe engine,
requiOOg Iemaval oll'le cylinder head 10 I!trieve it

INSTALLATION

1. I""" .. ~ugs ,.., olol hole ...lI it'<O hm!lol<H>QIt Tab
CiWe not 10 crossll1read ....

2. TI\t*fl the plugs 10 2'6--3l fl..1:ls. t~1 Nml
3 m&aIIl1e spark plug wires on their pIogs MaIr.e SlI.1ha1 each wile is

I,rm f lXlIIIleCted to each plug.

CHECKING AND REPLACING SPARK PLUG CABlfS

Vlswlly inspEd the spaI\l plug cables 101 bums, ais, (J b1eaks in ItIl il1!llIalIOl'l.
ChId< !he spark ptug OOoIs.m nipples on the CiSlribu10r cap 1fld coil.~~ any
l!arJtlgOO wiril1(l.1f no physicall1amaQe is 0Ilviws,!he wiles C<Il be cheCked willl iWl
li.lllelellor exteSSI'o1l reslsIara The resislarr.e should be as IolIoNs:

4 Up to 15 inches-300HO,OOO ohms
4 15-25 i1'ld1es-4OO)-15,OOO ohms
• 25-35 illChe:s----mD-2,OOO ohms
• 0YeI35 if'ldles.--«'O)25,OOOohms
When il'lSlalllllO anew set of span plug call1e:s. repIa!he l3IIes one. a

line so ttre WIll bI no mix-up SIart by replacing lie Ionge:sI cab6e tirsllnslall
tle boot Ii'r.'lty M" lhe $pir1l: p1iJg. Route !he WIll e:xadIy I1e SiITlI as III 00gi
nal Insert the IIlpple hl~1y inlo lhe 10Iil9' OIl tte lisbib.Jor cap Repeallhe
process lor each cab6e

FIRING OROERS

Ag. 10 19t2-t5 2.Sl .....
EI,I.. Firlig 0nI1r: 14--4-2
Dlstrlbutor RotItIotl: Cklttwill

-
.-_.
,~.

0000

~?~o J

•• sel Figures 9, 18lnd 11

_To nolll tonlullon, remov. tlld tag til. Spilt plill wlr.. on. III
tim., lor rtpllc.m.llt.

If adlstnbtJlor is nO! keyed lor installal OIl wllh only 0I'lll orIenlaliorl, it could
haYe been I'lJIlOW!d previously and rPM red The resultant W1rII"IlI wookl hold !he
COHeeI ftfiog order, ~ could chcrlge lie re/alI\Il! plument oIltle plug klwefS
in reJat Ol'l In tile engine. For this flBS(IIlt IS ifl1Jtlali1te It.-: you label all WIres
betofe diIc:onriecttng alrf of!hem Also. before 1'tlT'lO¥a1. oornpart IhB anTefll
Yl'1llr'lQ 'Illh!he acx:al1liflYit"IIL~ If !he aJl'reR .....ing does flOI milc:tl,
IT'lilt2 nale:s 10 YOU' book 10 ,efIect how yotJ' erJ;Illle IS WIled

(0000) @<D<D<D<DCD

........-..._.
&" '-0, .,

-Fi,.I 1117-9l Ul'l,ill
EnlIM ArirII OI"lW: 1-3-4-2
Obtrlll..., RoIltllMl: Cloilt:.'"

Fig. 11 4.lIt an' Ul .....
EIlII.. FIrt.. Orftr: 1+3-6-2......
Dlstrllllll:or ROCItiot: CIockwIst

ElECTRONIC IGNITION

SOlId Siale IgnitIOn (SSI) System

The SoliC Stale Ignition (SSI) is slal1dard equipment OIl al142l en~ines, The
system (;()nslsts 01 asensor and toOlhed tli~Gef wheellocaled Inside the distrib
utor, apefrnanently sealed elllCtrOl'llc control UIlif whidl delllImines ~II. along
with Ign:liOIl WIres. spar): plugs, and acoil

The trigger 'Iltleel rotates 00 fle C,sbibutllf shall. As one of its teeth nears
the stIISOI magnet. the magnetIC IieId shilts klwafd the tooth When the looth
¥ld $l!II$OI:we aI9led. the Illk!l$ shilled to itS maxirTIJm. signaling the elec
1I0000it cortOl UOiIIOS'rim orr fie COil P111l'li11Y cunent. This statts MI e6edroniC

hmlll ircslde the cooIrOllJllil. wIlich allows the primary ClIl"ent 10 remain ott ooly
1000g eoougtlto lire the sparlr. plug The linler adjusts the amount 01 lime p1i
mary Cl,menl is ell accOIdil"llllO condilJons, thl!S atllomatically IKIjusiing dwell.
There is also aspecial circulI within the contrell/OIIIe detect and ignore SPl/rI
oos signals. Spar~ timing Is adjl!Sted by both fI'WlChanical (cerllilugal) and vat-

utrn """"
Awire 01135 otrns resistance is spliced Into the Ignition Ieed to rlldoce

vollage to the COii during nlllllng coodilions. The resIstra wire is bypassed
...,.., the 8fllI!fIe is beirlg started so that full battay voltage may be Sl4lPlred 10
!he COil Bypass is aa:omplished by the Hemlllul 00 h soIln1id
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DIAGNOSIS &TESTING

secondary Clreull Tnt

1. Disconned the coil wire from ltIe cenler of the llistriootor cap.

_TwI1t tile rlabtlu boot IlIglllly In either direction, thIn grasp ttle Iloot
end Ilullatrelillt lip. Do IMlI plln Oft tile wll'l, ,Id do nolllli pllirs.

2 Hold the wire Y.z in. (13rnmj from aground with apair of insulated pliers
and aheavy glove. As the engine is cranked. watch for asparle

3 II aspark appears, reconnect the ceil wire, Remove lhe wire from one
spark plug, afld lesl for aspark as alxlve

.. WARNING

Do noll'lmo'te thIIP." plug wires trom cylinders 1 or 5, or sensOf
dlme,1 could occur!

4, It aspar!< occurs. the prOO!em is in the fuel system 0( with the ignitioo
liming, II no spark OCClJrs, ctleck lor aclelective 10101', cap, or spark plug wires.

5. If no spark occurs from the ooil wire In Step 2, tesl the coil wife resis
tance with an ohmmeter. It should be 7,700-9,300 ohms at .75cF(24CC) or
12.000 ohms mcuimlKll at +93°F (34°C).

Coli Prlmlry Circuit Test

1. Tum the ignitioo ON Connect avoltmeter to lhe roil pOSitive (t) terminal
and aground:

a. If the vClltage is 5.5-6.5 volts. go la Slejl2.
b. If abClve 7volts, go ta Step 4.
c. If below 5.5 valls, disccnrleCt the condenser lead and measure. tI the

reading with the condenser lead disconnected is now 5.5-6.51'OIts, the ron
denser is faUlty aoo should be replaced If tile reading Is 1lOI5 5-6.5 volts,
go to Step 6.
2. With the teslef connected as in S1ep 1, read file voltage with the eogirle

cranking. If battery voltage is indicatoo, the clrruit is c*ay If flOl, go to Step 3.
3. Check for ashort or op«l in the slarter solenoid I-terminal wire. Check

tile solenoid for proper operation.
4, OlsconrleCt the wire lrom the startef solenoid j·tefminal, with the ignition

ON and the vollmetef COOrleCtOO as in Step 1:
a. II the voltage OOlftS to 5.5-6.5 volts, the solenoid is fautly <r1d shoold

tie repiaced.
b II the voltage does nol drop 10 5.5-65 volts, ronlleCl ajumper

tletween the coil negative (-) lefminal and agroooo, lithe vtlltage now draftS
to 5.5-6.5 volts, 110 to Step 5. If not, repair ltle rllSislance wire.
5. Check for contifltJily between the coil n611alive (-) lerminal aoo 04, arid

between 01 to grouoo. If the continuity is okay, replace the control unit If not,
checll for an open wire aoo go back 10 Step 2

6. TlIfn igOllkln OFF Conoect an olwm1eter beIweef'Ithe +coil terminal and
dash connector AV, If alxl'Ye 1,40 ohms, repair the resistance wire

7. With the ignition OFF, conlleCl the ohmmeter between coooector AV and
ignition switch terminal 11. tlless than 0.1 ohms, replace the i1lnition switch or
repair the wire. whichever is the cause. II above 0.1 ohms, check connections.
and check for defective wiring.

Coli Tnt

1 Chec:ll: the coil for cracl<s, carboll traclG, etc" and replace as r.ecessalY
2. Coone::! an OOlmllef ~05S the coil +Cfld - terminals, with the coil COil-

rmor remoYed. If 1.13--123 ohms at 75"f (24°C), the roil is okay. If !lOt I'tlliace ~.

Conlrol Unll and Sensor Test

1. Wilh the ignilion ON, remove the coil hillh tensioll wire from the distrill
utar~ and hold it 'h In. (13mm) from aIIrOOnd with insulated pliers. Disen
gage the 4-wire connector at the cornlol unil If aspark 0CCltI3 (normal), go to
Step 2. II not, 110 to Step 5,

2. Connect all ohmmeter to 02 and 03 If the resistance is4~ ohms
(normal), go to Step 6. If 1l0~ (10 to StEIl 3.

3. Disengage, then reconnect lhe 3-wire connector at distributor. If the read
Ing is now 400-000 ohms, 110 to StEP 6 If not, disengage the 3-wlre oonrleCtor
and go to Slep 4.

4, CooI'leCIItle ohmmeter across 82 amI 83. 11300--800 ohms. lepair the
hamess between tlle 3-wlre and 4-wire connectors, nMI, replace the sensor

5, Connect the ohmmeter beIween 01 and the banery r.eoative terminal. II
the reading is 0 (0.002 or less), 110 to Ste~ 2. If above 0.002 ohms, lhere is a
bad grooM ill the cable or at lhe dislributor. Repailthe grOUnd and retest.

6. Connect aanalog voltmeter ocross 02 aIld 03, Crank the engine, lithe
needle fluctuates, Itle system is Okay. If not, either the trigger wheel is delective,
or the distributor Is not turning. Repair OIleplace as r!l<luired

Ignition Feed-lo-Conlrol Unl! Test

-Do not perform Ihls test wlthoulllrst performlnlille Coli PtImlry Cir
cuit Tesl.

1. With the iglllUon ON, ullIllug the 2-wlre conrleCtor aI the module. COil-
nect a~oltmeler belweell F2 and llround If the readinll is ballery vtlltage,
replace the cOl1tfOl unit and go 10 Slep 3. If oot, go to Step 2.

2 Repair !tie cause of the voltage redUCIion: either the Illnilion switch or a
corrodoo dash coonectar Check for aspar1l althe call wire. If okay, stop. IIIlOt,
replace the coollol Uilil and chedi:: 'or proper opefallon.

3 Ellgallf lhe 2-wlre connector attha conlrol ulllt, therl unplllg the 4-wire
COOIlec!1)I" at the oontrolunlt, ConlleCl an ammeter between Cl aoo grOOIlIi. II it
reads 09-1.1 amps, the system is okay. If nol, replace the module.

American Motors Solid Slate (Renix) IgnitIOn
Syslem

All 1987-00 2.5L ellllines are equipped wllh electronically controlled fuel
IIlJectioll. Therefore, the eleclfOlllc i\lnillon system Is different Irom that used on
carbUfetet! engines, These eollir.es are eqlIipped with the hnerican MOlars
Solid State (Rellix) lllililion system ..-t1lch consists of:

• Spark plUllS
• Setondary ignition callies
• Illflilion coil
• Solid stale Ignition Conlrot Module (ICM)
• An Engine Corllrol Unit (ECU)
• Forty tooth 1011)1" (in the distributor)
• me SEIlSOl' (mounted at the rear of the elllline onlhe flj'lrileel hoosing)
The control module consists a! asohd state illilitlon c1rwit and an Int611ratoo

illllitlOIl wil each of which call be removed and serviced separately. Spark lim
ing control is determined by the Illnllion ContfOl Module (ICM) Sionais lrom
the ECU letay infCll"malion about engine load and other driving conditions to
both the ICM allli fuellnjeclion system electronic comrol wmponents.

Electrical feed to the leM is ItHOllOh !erminal A01 CClnrJedor 1 (please see
tile ilillStrallon). Electricalleed occurs only when the ignl\l()(l switch Is In the
STAAT and RUN posilions, Termillal 8 of oonrleCtor 1 is grounded at tile
englllE 011 dipstick braCket, along with the ECU grOUnd wire and lhe 02SEIlSOl'
grOUnd.

DIAGNOSIS &TESTING

Primary System

Plimary system diallOOsis is maoe through the diagnostiC OOlllledor, using
the apprOPfiilfe diagllostic COI'llPuter. Primary cirCllit tests are made at 101-2)
8+ all&! il!llilioo; tachometer voltaoe is al 01-1; vehicle glound is at D1-3.

Secondlry Syslem

1. Remove the center wire 'rom the distributor cap.
2. Using ill$ulated plie/s, hold the 'ermillal eild about 'h in (l3mm) lrom

the eogillE head aoo crank lhe engine.
3. If aspark lUmpS from the wire to the head, recClllnect the distributor wire,

then djsen~ awile from one of the spar1l plu(;lS,
4. Make ametal exterlsion 10 insert in !he spar~ pllJll wile booI, then, hold

ing lhe wire and extension aboutlh in. (13mm) from It1e head, Cfallk the
engine.

a. II aspar1l occurs, chec:ll: ECU sensors lISinlltester MS 1700, or equiv
alent. If the sensors Check out c*ay, lhe problem is probably in the luel sys
lem

b II no spart. occurs, The rotor, dlstllbllfl)l" cap or spark plug wires are
defective.
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Single Board Engine Controller (SBEe II) System

The 1991-92 2.5l and 4.0l Ef"IlJines are equipped With mull!-port fuellnjec
lion, The ignition system, which is operated by the Single Board Engine COil
troller (SBEC II), consists 01:

• Spark plugs
• Secoodary igllillOO cables
• Ignitioo coil
• Distributor (contains rotor arn:.l fuel sync sensor)
• Single Boan! Ef"IIIlne Controllef (S6EC 11)
• Clankshal1 position sensor

DIAGNOSIS &TESTING

T..tlill tor SPirt II UII Coli

• S.. figure 12

Remove coil secondary cable from distribulOl cap. Using asuitable 1001,
hold ltle end of the cable about V.ln. from good engif"lf ground, Crank engine
and look lor good, constant spark at coil serofldary wire. II spark is constant,
haVi! ahelper continue 10 aank engine while moving coil secondary cable away
110m grouoo. look lor alciog atlhe coil lower. 11 arcing occurs, replace lhe coil.
II no arcing octurs, ignition system is producing the necessary high secondary
~Oltage. Make certain this voltage is DeniOg 10 spark p1ullS by chedting distribu
lor rotor, cap, spark plug wires and spark pllJlls. 11 all check in good condillon,
ionmon system is NOT cause 01 problem

II spark Is weak, nol constant or no! presenl, continue willi Failure To Slarl test.

Testing Seconcllry Circuli

1. Remove lhe eenler wire 110m the distribolor cap.
2. Using insulaled pliers, tlold the lerminal end aboul Y.z in. (13rrrn) lrom

lhe engine tlead and crank the engine.
3 If aspark jumps 110m the wire 10 the head, reconnect !tie wire alld remove

awire from one of the spaJ't plugs.

4. Make ametal extension 10 insert in the spark plug wire boot and, hold
ing the wire and extension aboul 'h in. (l3mm) from the head, crank the
engine.

5. t1 aspark occurs, check the engine control serrsors using lester ORB II,
or equivalent II !he sensors checil out okay, ltle problem is probably in the fuel
syslem.

6. If no spark OCtlJrs, The rOlor, diSlributor cap or spark plug wires are
delective.

PowerlralO Control Module (PCM) System

All 1993-95 2.5l and 4OL Engines are et!uippOO with rnulli·port fuellnjec
lion. The ionHion system on lItese engines is Openlted by the Powertlain Con
Irol Module (PCM) afld consists of:

• Spark pllJlls
• 5econdar-y ignition cableS
• Ignition coil
• Distributor (contains rotor and camshatl posilion sensor)
• Powertrain Control MOWle
• Crankshaft posilion SEIlSOf

DIAGNOSIS

failure To Start Tetl

• S.. Flg.ta 13, 14, 15 ancl16

-AHIy partlllll brake Ind bklcll wtllIl. betare performing Iny Inlllni
l'1Innllllllnts, Including Idll or Umlllg chick••nd Idjmmente.

1. Check battery volla{l!l arKIl1elefmine thai aminimum 0112.4 voRs Is
available for operation of cranking and illnition systems.

2. Crank eflQine lor 5seconds while fTKlniloring voltage al coil positive ler
minaL If vollage remains near 0during entire period 01 cranking, please refer 10
Section 5in lhis book for ofloOOard diagnostic CheckS 01 PCM and auto shut
down relay.

/
AtuGATO~

CliP
MOMENTARilY
GftO!JNO THIS
CliP TO COIL
NE(;ATIV

.........
AlliGATOR CliP

•

""'""""'" _.
Fill. 12 Wlltn checlling tor '111" only lIold ttl, wire u.l.. In llIlU
Ialed loollH you ,i.k, BAD ,llICtrlcII.lloCk Fig. 13 S,lclaljlmplr wll'l conttnrctlon lor ,roundl", the call

_.
- . CON"'ECI~

lIlt....."'.u r.tO!

.~" ..........
Fig. 14 Common coilllameu cllIlntc10r All. 15 Colllermll"ll. Fig. 16 PCM 6O-way eltc1rlcal connlcloT

I
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3. II measl.Iled voIIage is rear ba:Iery Wlltage blA dlOps 10 0after 1-2 sec

onds 01 Claruting please lefer 10 5ecIion 5 in thiS bol* for on·1:JcQ1l dl3lJllOSIlC
l1IDS 01 distrit:JlAor l!'tet'enaI flki-up ciraJillO PCl,1

... II measLled voltage remams 1m' llittety voltage kr entire 5 5IIlCOOd
9'.ki'lg period, tum key Off iIld remowe SBEC 6O-way COllator ChedI: 6().

""f connecIOf lor .,., SPread Iellltms
5 iWTllYe lie fitre-lo-alil posltJ'le Iemllrel and comect regtAar~

wife belNfllSI coil posiliVe tem\lI\aI~ llat!lefy!lOS live Iefmlna!
6. UsIIlQ aspeaaI fUITlIlel' cable, 1TI0liellcM il1 ~0l.Ild lemllnal No. 19 ollhe

PCM 6O-way coonector Aspatt $I'IOlAd be generaIed wll!n lJOl,I1d is removed
a II spark is generaIed, repln .. PetrA.
b. II no spart is st'eIl. use asPeCial JII"Illllf 10 110l1'ld Ihe coil negatIve

lefrr:inal direcdy. II sp;wk is l:fOlb:ed br direclly grlllllding Ihe negative coil
lerlTtlnal, blA 'dS IlOI jlI'oduced with II nNo 19. 1tacll al'Id repair open coodi
lion 1Jrithir'l wiring halness. II no spar1l: is produ::ed when dired:ry !pounding
the coil, the Iaulty Ignition aul shook! be replaclld.

IGNITION TIMING

111lltioo liming Is a measurement, in degrees 01 Cl'iWlkshan rocation. 01 the
poiri;i whiCh ead1 LYiimler's spark pllJtlllres. II is normall~ listed as a speciliea
lioo In degl'ees before or anel Tap Dead Cenler (TDC) 0I1he COITllression slroks.

On tM 4.2L engine, the liming 131 be adjUSled by turning !he diSlriblAor In
the eogme A graduated \II1'1illg degree scale located on !he timing case lXl'lel" is
USl!d lor reference when liming the ignition system, Amilled index nold1 m!tle
vibraliOn dame- is used to a'ign Ihe No, 1cylinder ignition posllion or the
crrisha!l with the corred lining degree milk on !he lJaduated scale.

On 1M 2.5l. iWld 40L eogireS,!he EJectroOlc (;Mfol Unit (ECU) 01 the
Engine Cori:-01ler. as reB/eel to on later models. dete'T"ines !he iIOOl.I1 Ii
spilt advn:e aid eIecIronic:aIly changes 1:llJJ1g as operalillll cond lions qy.
For Iurta inlormilll on, p6ease retef to Elecbonic EflIIJne CorWnIs WI Secbon 4

Timing Adluslmenl

PROCEDURE

4.21 E.,_
t St, FiI'''' 17
_TIll "nldll tllItI..........Ioa DfI til. V.hld. EIIltaIDl eo.trol tntor
mitiori (YEQlllbelltlHl~ • ...,. be flIIOWl~, ",Kill" 111lI~ dln.r
til.. prtet.... Tlt IlIItnctioa M1'I*"ICltIDfl' on the IlbtI m.,
rtllld eqn,n willet! OCCllffl~ ,.rt WI' Ihrollllll • pro~lIe"Dn fin. "the
I.NII. inialIII•• I'IpllClmlllt til oft.n II. ordlrld from • loc.1 diller.

1. Warm up the engine to normal operating ten'(lefalure
2. Set the parking brake. shill the ilUlomallc transmission 10 PARK amlthe

manualtransmissioo 10 the NEUTRAL POSllion
3 Clean on the lIming marks, then use some white ctlal klllighlight the pul

ley notch Rl ~ml/lg scale.

-1IHt sul'Illll" tillinllight ,. 1St I, rafI~ lor .IKtronle .r or
soI~ stili I"",,,,,. Generaltr....... lilllts "''''''0 Irirn which celli'
1Itd .. III , ••IIIg•• eli,..nd • dlird .lrIwIIlc:t! eDllll.ets 18
III MI. 1 ' ... wi,.. Theu ... IIgIlts ...., ,...11'1 til 1'I1H¥111t
III .,.. pi.. win ••~ ... iatlHltlon II III InIlH ....t. TbI but
1"1Ib .... Ill" IN ,a'1IP In'" tIl6tV -.41'1; tills .11ows JOII.
...." dlf" Iftllil bel rm IIIe wi,.. In .1tNr ca.. tolie. till 111'11"11Ii. IIIIl1t1dlnr's l.nrvctIlIN I." ,...,.Iloot:......

IDLE ADJUSTMENTS

4 2L Engine

t s.. FI'.f' 1.
Tt11s section contains on" idle speed adlllStment tor the carblJreled 42l

engme. FOI all o!tlef tllel syslem adjustments, repair and overhaul pr(ICe()Jres
please reler t(l section 5 oIltlis manual.

SICCMl••ry elre.1t T.stil'

I. FIel'rlM! the cenIlJ wile from !he dlstriblAof CiJl-
2. l/SIl'lQ IfI$lJlated p'm. hold !he let'Tl nat end about 'h Ill. (131m) from a

good erllIl"lIfOl.OO MId aD; lie etlQlfle
1 Check !of steady G"O II sIPaly.anu does not oau. !llSI81lhe SEC

ondary ooil cab6e AlSll. In:sped ile dislJlb..U cap and rotor lor am Of tun
rnarIIs, then tepa)! as f*l"SS3~

4 ~!he cable m roe spaR plug
5 tMIg insulated prJefS hold the termINI end aboul ~ in (lbTl) trom

the bI«* or head ¥ld fmlllhe eng ne
6 II aspark OCQJIS, check EeU sellSOB uSing lester ORB II or equiVa

lent lIthe se"lSM check out okay, the problem IS plobably in the luel sys
Iem

7 II no spa~ DCaJr5. Tlle rotor. distributor cap or spa~ plllg wires are

-",

Fig. 17 nlning I'Ilrb--Ul.ngh"

4 Slop the lJIlIlAe and COMed ll1e Ilm~ IIj1lt to the No 1(lrori cyllnderl
spaJk plt;g m.

. 5 Disconnect theC~ Emission Control (CEC) systen vaetllim
SWI!Ch 1Illre. located a1lhe tap oIlhe cylinder head cover.

6. Disconnect and plug !he vaetlum line at the distributor. This is done 10
prevent any dlsiribulOl' vacuum advance

.7. Start (tIjl:erJJine, lroease the Idle speed to 1600 rpm, and adjllSl the Idle 10
the hgure ShOwn 00 the~ sticker. This is done 10 prevern any disiriOO!Cl
centrlluQal adVarQl,t1lhere is a thrlitJe stop solenoid, discol'lllfd il eledrically.

8. Aim tile timing light allhe pointer matU. Be carellJl not to louch It\e fan,
as It may appear to be standing slllI (an Illusion caused by !he strobe elfad of
ltle tlmlflg hrllll lIthe pulley notch isol aligned wlltllllll pr(lJHlr timing mart;
(rtlel to the Tune-Up Specificalions chart), lhe timing ""II have to be adjUSted

9 Loosen ttl! dislrillrtor damp lockrltj YOOl31 buy l/idl: w:endJes thai
will ellen make lhis Iask a lot easier Tum lhe distributor sIowty 10 adJlISllhe
Mllllll, holding iI br the base iI'lll not the cap TlIn OOU'ltefCkJc:kvf1Se to
aMn::e I If1IRg ~lll'lal'd aTOC~ nl clockwise to IlDd (tll'iI'ard TOC Of ATDCl_

10 T9*n!he IockIlIl !hen check the tUTllng again ,n case the dJslribultM
moved SI'llN" as you tiJlItle:l"

11 ConI'IlCl!he distributor vaewn line. !he vaa.un swlJ:h 'lite a:1d cooed
lie ic1It speed 10 !hal specilM!d mltleT~ Spetllical,Ol'l5 ctat

12 SlIp lie engine and d sconned the Imit1g IIglt.

-T 1M carb,l'IIo, 011 1M •.ZL Inll... till carMl'It. chob and
I Iflililo" h.ltlr ..mill 011. TIIb occurs whell .....ngI_ celol••
h.m 10 ''''1''01111\I1''' +1eo·F (71'"C).

1 Have the engine at normal operating lempera!lire. Conned a tachometer
to the ignilron coil negative (TACH) !elmiRa!.

2 Rerl'lO\'e lhe vacoom llose from the Sol-Vac vacuum aetualor unit Plug
the I'3CUUffi hose.
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FUEL INLET
IDlE IollXTURE ADJusnNG SCREWS-

fig. 11 liD 2-bbl carblrttOr-4.Zl Ingillfl

3 Oiseftaage!he hokhflg solenoid wire oonnedDf
4 Ad,ust the 0JIb (slow) Idle soew 10 oblilllllhe ailed CUfb Ide speed

Re6er 10 the spealicatioos Iflder Idle Speed or refer 10 1t1e Errussion Illtoillaion
label. tJr1def!he tmd. 101 the all'red a;1b de ervne rpm

s. Apply adired SOl.I"t:e 01 WCWllIo he v.cun Xb.... I.JSing a haAd
var::wm~ or its~ W!ll!n the Sof.Va: lIvoile positioner IS klily
e:xtended, tum the 'faCIIlIll a:::tuallll adJuslll1lll rt saewo on thetv~ \e'tIer unlll
the specilled englllll rpm Is o!Mined OiscoMed the V3CWlTI source lrom the
vacwm actuator.

6 With a juI'(ll!l' WIre,~ bitery voltage (12'w1'" ".V0" fie hoid ng........
-T1I.llol~inI wi,. C8111C1lIr CI.llIlata111ll_ III raJ win·
~ow "IIOIIIt or till III COIl~1tIont1 (_1lIl tIiI C IIII CIIiIdI .....
~bCCI••••dl CIII,,1unIM On II "''fIli tilllIl~".....I~.

7. Hold lie throltle open rrrnRIly 10 allOw the ttvolbe posit oner to fully.."'.
-Wlthollllhe YlClIIm ldUltor, 1111 tIntIM I1IIt be "lle~ .1..11, 10
Illow tt1e SoI·VK Illrotrli IIn1tlllMr to llUy Ixtlni.

8. tithe holding solenoid idle speed is not within spel:llications. adjust tile
idle USing the Yo in (6rml) hex-tleaded adiustment screw on the end 01 me Sol·
'he 0011. Adju$IIO $pllClticalions.

9 Olsconnect the ilJlTlJlfl" wile from the SoI·Vat holding solenoid wire con
nedof, il used Connect the 'lrlle connedoIlo the Sol-Va: lII1g, II not connected
InslallltJe Ofigina' 'laCUtJT1 hose 10 the vaeutIll aciJaI[)I

10. fIel1l<He lhe laCtO:lder ;wid it OISCOOI'lllded, COMl!Id the lXlITlPf!SSOf
cJlJld'l .~e. 1nSIa'1 any oIt'a~ that was~ 1l!fOOW:d.

2 5L and 4 OL Engines

On III 2.5l a~ 4ll.ltIeIlfl"ected er¥;I1IleS, the Eng 'Ie Corlrol Unit (ECU) or
the E!r;line Controller. as IllS otIen retefled 10 0Il1ate1 models. reglJlates all
airJliJel mixbJle n idlt speed settl/lgs e\edronical1v Therebe. no peOodlC
adjustments are I'QSS3ry or possible. For all other fuel S)'SIem repair proce
dull~S, please refer to 5ecl~ 5 0111ris maouaL

VALVE LASH

All Wrangler engines use hydraulic valve I,flers No periodiC adlUstment is
nocessary. flll vaNe Iiller removal and ~her leliied Mglne seMce procedures,
please reIef to $ed10ll 3

GASOLINE ENGINE TUNE·UP SPECIFICATIONS

VIi'll
C1ur_

In Ex

IgniUon Idle
Timing Fuel Spud

-=,.J(~) Pump ~
MT AT (psi) MT AT

Engine
Displacement

u.... (cc)
Engine
IOIVIN • •

'987 H 2.5 (2458) 0.035 eD eD 6.5-8 750 750 Hyd. Hvd.

e 4.2 (42281 0035 96eD 96 III 4-5 700 600 Hyd. Hyd.

'9Bll H 2.5 (24561 0.035 <D <D 14-15 <D <D Hvd. Hyd.

e 4.2 (42261 0035 96eD 96eD 4-5 700 600 Hyd. Hyd.

'989 E 2.5 (2458) 0.035 0 <D 14-15 <D <D Hyd. Hvd.

M 4.2 (4228) 0035 96eD 961ll 4-5 700 600 Hyd. Hyd.

'990 E 2.5 (2458) 0035 <D <D 14-15 eD <D Hyd.
7 4 2(4226) 0035 98eD 961ll 4-5 700 600 Hyd Hyd.

'99' P 2.5 (2458) 0035 0 <D 39-41 <D <D Hyd. Hvd

S 4 0(3968) 0.035 0 <D 39-41 <D 0 Hyd. Hyd

'992 P 2 5(2458) 0035 <D <D 39-41 <D <D Hyd. Hyd

S 40(3966) 0.035 <D <D 39-41 <D <D Hyd. Hyd

'993 P 25 (2458) 0.035 <D <D 39-41 <D <D H,d H'd.
S 4 0 (3966) 0.Q35 <D <D 39-41 <D <D Hyd. Hyd.

'9114- P 2.5 (2456) 0.035 0 <D 39-41 <D 0 Hvd. Hvd.
95 S 4 0(3966) 0.035 0 <D 39-41 <D <D Hyd. Hyd.•

NOTE' Tile Vehicle Em,sslOll Conrrolln'orIN1:on label ollen reflects speclhc.allon changes made dUfing produClIOn The Iallel 'IgUles mus1 be used Illhey dllter
'rom those in 11115 chari.
B-Betore Top Dead center

"" -Hy""'"<D !'tot ~sl1lflle
4'l HIQ"allllud& 1601600 rpm
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3-2 ENGINE AND ENGINE OVERHAUL

ENGINE ELECTRICAL

REMOVAL & INSTAlLATION

2.51H'_

'.7~VEHIClES

• It. FIp.. ,

On 1987-9:) 'o'ehIcIes.lhe coli is a'llteQl1J pa1 ollhe 19nillOfl Coltrol Mod
ule (ICM), mountlId 10 !he IeII of lhe badefy on lte firewall P'Iease leIfr [0 Igllf
tion ~Ie reolulileJ' wtlictllollOwS.

,,,,~ VEHICLES

.... Ap,. 2

1. Disconned the 91llion roil -.ondary cable htrn lie rgolKm roll
2. Disconned lhe engine hatness comedOI' 10 !he coil.
3. Rn:M lhe 9'lh:ln coil mouttmg bOIls arid remow Ihe COil.
4 IrlsIalIaion is lhe revtnt oIl'ef'lM1

•·.. ho...
• St, AI.rt 2

1, Discoml!Jct the ign 00n COil secol'ld¥y cable "ern Ihe igoilion cod.
2. Disconnect Itle eng lit hatness corrmor 10 !he coil.
3, ReAM the qlKioo co IIOOtI~iAg bolts n!lamove!he coil
4 IRSIalIalion is the 1Mf5e olllll'l1OV3l

C.2L Enoln•

• SIt FilM 3

1 Oisconf1ed Ihe battery gl'OUAd
2 OisConned lhe two small and one lMQe wlIe lroollhe coil
3 Oisconned!he condenser connedOf mille coil,l~I~.
4 Unbolt.m remlM !he coil
5 InstallalJon Is lht reverse of remaval.

IgnitIOn Module

REMOVAl & INSTAllATIOll

• see F...... l, 4, 5 II. 6

ThllOI\ltion lllOl:llle IS lIlOt.IK8d nex110 !he baIlefy on alllOOllets illS a
sea ed, _eat!ltiprooll,l1it 00 til! 4.21.. engine 1987-90 Wlhdes l!lJJlpped with a
2.5L engn:.lflCOfJl(lfiIe the coil in !he Cl:liOO'oI rnx\J1e.

Removing !he mocIU6e, on all models, IS a ITlitW 01 sifl1lI'J rerrlC'l'lrg Ire las·
teners thai allad'Il ilttle Ierldef OIlirewall and pulling aparl the c:or.nedofS
When IJ'ClhJ!XIlrg lIle COl b'll!dOJS. pol hIT! apatI 'Ii 111 afirm, strai~ pull
NEVER PRY TKM APARTI To pry 1hern WI" cause dait._ WhErl rearmedmo
them. coallhe mat ng ends will $ilic:0n8 dlfledric grease 10 waterproof the coo
nedion Press Itle CXlfiIllClors togelher firmly to O\ieIconle illY vaewm lock
Callsedbylhegrease

-t1dl1locldno tiM"'"" or .... jon, repl".... lNIn. Jull
SIal.. tilt CCllllldi,n wittl .ledrlul II,. or tI. straps.

F11. 111.1110. clllltrollllDdultIcoI1 aaem
~1117-1OwltJl 2051. ...IM

-
f11. 4 Ell '.k I...... E ioilltlt
4.2.......

....
FID. 2lgn"lan coUI.umbtr-1991-i1i
wltll2.51..1d 4.OL ....1...

-
Fla. 5 , ..... Conb'oI .... (PCtlI)IKI'
11.........111911..... wllidu

Fla. 3lanilion call lIumllly-4.21. .nllin.

F11. I Pow.r Coml MaRIt (PCII) Is
loat. MhIMi the wtndlllitlll"'"
teI.....l,
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Fill. 7 Eqlloded ,lew Dltlle IIlstrlbutor-1987-90 2,51. 8011'"

Distributor

6. Remove the distributor hold·down bolt and clamp.
7. lilt \tie distribolor straight up and out 01 the engine.

To Instill, If engine was nol dl;turbed:
8. Clean the distribtrlOf mounting area at !tie cylindef block.
9. Install anew diSiribulor mounting gasket

-Tllmls lion on Ifto dlslrlbutor ftouslnll Wll'rt the houS11O "I"
1"lnIl the ,nllne block. Tllo slolln tftl tort 111011 with thl dlstrllll.tor
bolli-down bon hole In the e"Oine block. TIll distributor Is colrllClIy
Instlilid wheflthl rolor Is correctly positioned. This Is th, slot In the
Jolt Illlned with tIlO hold-llown bon hoi, In the cyllnd,r block. B,clus,
at til, Ion In tile IIlstributor llouslnllnltllllgnllIon lImllgls nol
Idjntabl'lthl distributor Clnnot bl rolal,d) .

10, If the engine was not rotated while the distributor was removed. perform
the following:

a Position the distributor shall in the cylindef block.
b, Align the fotor tip with the scribe malir: on Itle distrilltrlor hoosing dur

Ing removal.

Make sure that Ihe vatllUm advance diaphragm is pointed in the same dlreclion
as il was pointed ofigirlally. This will be done automalically il the marks on the
engine and the distributor afe line up with the rotor.

9. IfISlall the distribotor hold-oown bolt and clamp. Leave the screw loose
enough so that you can move !tie dislribotor with tleaYy h(lfld pressure

10, Connect ltle prirTlafy wire 10 the distfibutor sioo 01 the coil. IrlStalilhe
diSlribotor cap on the distributor housing secure the distrloolor cap wittl the
spting clips or the screw type retaioers. wIllchever Is used,

11. IfISlalllhe spark pl~ wires. Make sure that the wires are pressed all at
the WG'J ifllo \he lOll of tile distribotor cap and firmly onlo the spalir: plugs.

It \tie ell9ine was turrl{!(! wtlile \he distributor was removed, or i! the marks
were not drawn, It will be necessary to initially time the engine. Follow !tie pro
tedufe below

To Inslall, It onglno was disluttlod:
12 Rotate the engine untillhe No 1piston is at TOC compression
13 Using af1alllladed screwdriver, In the distrilxJlor hOle, IOlate the oil

pump gear so lllatlhe sial in the oil pump shan is sligll1ly past the 3:00 o'clock
posilion, relati\t to the IerlQth ot the erlQine block.

14 Wiltllhe diSiributor cap removed, installttle dislJilxJlor with the rotor at
the 5:00 o'clock pos~ion. relaliYe 10 the oil pump !lear shaft slot When lhe dls
trillutor is completely in place, the 1010r should Ile at the 6:00 o'clOCll position.
Jl nol, remove the distributor and per101m the entire procedure again.

15. Tighten the lockbolt

1991-95 VEHICLES

• seo Figures 11 lhtu 21

1. Oistonneclltle neqative ballery cable,
2. Unfasten the distfibutor cap relallling screws ReIl'lOYfJ the distributor

cap with lhe coil and spark plug wires attached and position them aside.
3. Disconnecl the distrillulor primary wifing connector.
4. Scribe amarl< on the distributor hOusing in line with the tip ot the rotor,
5. Note the position of the rolor and distrilltrlor housing in relation to the

surfoor'lding engine components as felerence points !Of installing the distflbu
lor,

,~..-..._.,.-.-..,._-
•

REMOVAL &INSTALLATION

2.5L ElIIIIII

'917-911 l'fHfCLES

• see Filum 7, ., 9 and 10

1. Disconnect the negative banery ~ble.

2. Remove the primary lead from the terminal post at the side of the dis
Iribll1of.

..Tile wire COMldDl' will co....I" I Iptelll cOlllhctl" gr.n•. Do not
rtlllM It The """ on- will .Iso be fDlnd on ttl. Illtbl "rt, al till....,.

3. Disconnect tile VilClJUm 1100 Ilthere is one
4. Remove !he two distributor cap relaining hooks or screws and remove

the distriOOlOl' cap.
5. Note tile position ot the rotor in le~tion to the base. Suitle amark on

the base or the distriblllOf and on the engine block ICl!acilitaie leinstallation
Alilln the marks wiltllhe dilection the metal lip oIlhe rotor is painling.

6. Remove tile boll that ooids the distributOI to the efI11ine.
7. un the distriblAOf assembly from the englm!.

To Inatlll, It lI,ine wo nolllllllt1ll1lell:
8. Insert the distribulor shaft and assembly inlo the enlline. L1Ae up lhe

mark oolhe dlslriblllOl' and the one on the engine wilh the rnet31 tip 01 the rolor.

I I.
@ A

"- <» "'"'" OM' ItIl TB. F........ ot ....... bIocII
C.30·<:Iod'llo"lion •-

FII. I PoIMkNll1ll til, 011 ptunp _1ft I,r
dlstrlb!dor IlIst,l1etlGn-1!117-4l12.5L
'1lI1M

I I L

\,
-

~'
"',,-......_-"'- ...

~'$0___) -
Fill. I PotltlOllnlltlte lIistributor rotor Ind
dill tor Inmllltlon-1N7-110 2.5L
,nl'n,

•

"- ffOI"O _ ... -vr""-e. P'-'l'__.
Fig, 10 Rolor pOlllion with the dltlrlllUlor
properly Inl1ll1ell-1987-1IO 2,Sl enlllM
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..-...

I

....~--
I ~I
I :a

V .~....,
Fit. 11 Elplued vi.. 01 tIlIllllItrI~utor

11t1-t5 HL ' ..1M
AI. 12 Alig. till all '*"'11 lear Slot
19111-95 2.5L ...in,

AI. 13 Dillllbator Inltlnatlolt-1911-15
2.5l11lDIIlI

______.::=.::.~:.O(J::::==I

---1+-+-

l-'i:...~....
At. 14 ReMar IIGIiIkMl wttIl dIIln.-Uno,
1lf'II*fr .....1d-1It1-15 2.51 .....1....

....
FJg. 15 Nlllllllr the w1m .,11 CIP with

.. fir ....." •• 1111'''"
....

FI,. 11 DIsCOllMCt IhI dflCrlbtor IIl1l1llry
win.. co.-ctot

....,
Fig. 17 u.,... til, dlstrtllUtlf eatl retain
l-ale,... fig. l' RIllovi1(l1hl dlstrlbltor till

....
Fig. 1. SCribe. mlrt on dllllltsb1lllrtlr
1Nlu111.ln U.. "'Mil till Up Of Ille rotor

FI,. 21 Rtl1lOVI Itll dlltrlbtltor Iloill-down bolt Ind cllmp fig. 21 lift the distributor Itnlghl IP Ind out olllle Inglne
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C. Tum lhe rolor approximately ~ lurn COlInterclockwise past the scribe

flO"
.. WARNING

Mak, sure Ilta. ttl, dlsl,lbutor stI.n tull, ""O"lhl ollllUmp drhte
,IU shin. " may', nlc.lII" 10 slighlly ,otel. ("bump") tlMt
enl"". TIlls biD•• wtllle .pplytl, dowflwanl fore. 00 the dlstrlbu
torltody. n sltoulliliully ••••'.111. dlltrtllllOf shift with Ill, all
pump drive 1I,1f ....n.

d. Slide the distributor shaft down into the engilll!.

'-IIN," Hctlllry tel men'" tttot .11' ,hlft lslilbtl,) to "".g.
IN Ilstrlbutor sh.ft wtltl tilt ,lollnllW 011 pump ahlin. till uml In'y
h." to be doni 10 ".pgllhe distributor IUr wtItI till umatl.lIg..,.
HlIWIVIf, IIW roIor .....1eI '1I11f1 wtIh till acr1bt m.rt Whll lh, dlatrlbu
lor shall I. down In plKl.

lo 1.....11, Illlgll1f1 WI' dlltll"ed:
11. Remove the No.1 spark plug.
12. Hold alinger o...er the spa~ plug hole and rotate the engine until c0m

pression presstJle is lell Slowly continue to rolale the engine untillhe liming
index on lhe vibration damper pUlley aligns the Top Dead Center (TOC) mal1l (0
degree) on the timing degree scale.

-Atw", flllte the IIIglnl In *' "rectlOi ol no,m.1 rotation. Do nol
l.m dre PI"'e bulllll,q to .II,n *' dml.. martl.

13. Using alIat blade screwdl'lver, rotate the oillllJfllP gear to position the
slolln the oil ptJIIIl shan slightly belofe!he 11 o'clock posilion.

_WItIl tile dlstrlWo, cap rtntOWI4I, Inlbll till dlltrllllllor Illiltllhl ,otor
IDCItH luse plSI drl 2 o'dod: pOiltlon.

14. With Ihe distribulOf tully engaged in its corred position, the lotor
should be just past lhe 3o'clock posRlon.

15. Instalilhe spark pllJg aflll cahle.

.. WARNING

"ttle dbtrlbutor up's IncorrtClIy positioned on the distributor
houlllg, lhe tip or rotor may be dam.,elll wlNtn the Inglnels
sta".d.

16. Install the distributor clamp and hold-down bolts. TOIque the bolt to 17
ft. l!>s. (23 Nm).

17. Install the distributor cap with the cables on the distributor hOllSing.
Ensure the cap tits securely on tile nm of the di$llibutor housing,

18. Coonect the distributor PJimary wiring connector,

4.0L Engine

• see Filum 22lhtu 27

The distributor coolains an Internal oil seallhal prevents oil from enlering
the distributor housing, The seal is not serviceable,

I. Disconnect the negative banary cable.
2. If equipped with NC, rerrlO'ling the cooling Jan and shroud to gain

access 10 the villlation daf!1lel bolt.
3. label and remove the high tension wires from the disll'lOOlor cap.
4. Remove the primary leall 'rom the terminal post at the side of lhe dis

tributOl.
5. Tum the engine clockwise, usinu asockel on the end 01 the crankshaft

daflllef boll, untillhe rotor is pointlnllio the NO.1 spalk plug wire post and the
timing mark on the damper ali\lflS with the 0 on the liming scale; No. 1cylinder
is at TOC on the compression stroke.

...Th, tlml", M.rk" on II" ,dge 01 thl wlbrltlon dlm,.r, clOSlat to 1111
frotll engln, caVIl'.

6. Remove lhe distributor cap. $cIibe amark Oflthe base of the distribulor
aI'ld me engine as an installation relerence. Note the posillon o! the lotor and

----
....

Ag. Z2 Milt: till dlllrlbulor hoI,ll~
161--9& •.DllIlglnl •

I

Fl,. 25 AUln dI, 0111Ml~"., ,haft
1911--15 4.'L,ngln

....
Fig. 23 AlIgllh, t1mlnv 1fI1ns-11t1-1l5
4.0L 'lIglnl

....
All. 26 Dlllflb..or hokl"o~1991-115
•. OLIlIglnl

Fill. 24 Allin till roIor trlIlIIngldg, w1t1l
Ihl ICribl m.n-1t91--95 4.0l anglnl

....
Fig. 27 flolor Ilignment-1991-15 4.0L
Inglnl
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distributor, align the !Ialling ed!Jll 01 the rotOf blade with the scribe mark on ItIe
diSlrillutor hOusing

7 Remove tile 0011 lor the dislJltlulOf hold-ilowo clamp.
a Remove tile distributor hom lIle engine

To install:
9 Using aflat bladed 1001, lurn the oil pump gear shaft, loealed in the

distributor mounting hole, until the slol is slightly past lhe 11 o'clock
posrHon

10 loslall the rolor.
11 Without en~ing the diSlriblJ10r gear into the cam gear, position the

diSl/iDulor illlo the hole in tile engine block.
12 Vis1J3l1y line up tile hold-ilown ear 01 the distribulOf housing witllltle

1l01d-dOWfl clamp hole
13 Turn the lolor 10 the 4 o'clock pooilion.
14 Slide the distribU1Cl/ into the block unlil il seats keeping the hold-Clown

ear aligned with the hole in the block.

.-The rator shOUld be In tile 5 o'cloek pOllllon wl1h tile trailing edge 01
the rotor blade lined up with Ille No.1 sperk plUII posl pOlitIon.

15 Inslailihe hold.oolWl clamp and torque the bolt 10 17 fl. Ibs. (23 Nm).
16 lnstalilhe distribulor cap
17 Connect the distributor electrical connector
18 If remo~ed, install the cooling Ian and shroud
19 Connect the banery cable.

•
4.2L Engine

• See Figure 28

1 Remove the high-tension wires Irom tile distributor cap terminal
lowers, fIOIing their posiliOl'lS to assure correct reassembly For diagrams of fir
ing orders and distribulor wrflng, refer to the tune-up afld t/oubleshooling sec
tion.

2 Remove the piimary lead trom the terminal post at the side 01 the dis
tribulor

...Tlle wire connector will contain aspecial conductive grease. Do nol
remove It. nllt same grease will also be found on I'" metal parb olille
rotor.

3 Disconnect the ';,lcuum line if there is one
4 Remove the two distributor cap retaining hooks Of screws and remove

Ihe distributor cap
5 Note 1M position 01 Ihe IDlor in relatloo to the baSe SCribe amark on

Ihe base of !he distnbutor and on !he engine block to facilitate reirtStaUation.
Align the mar'P(s with the direction !he metal lip 01 the rotor is pOlntin{j.

6 Remove the 0011 that hOldS the distributor to the engine.
7 Withe distributor assembly lrom!he engine

To Install, II engine wes not dislurbe4:
8. Insert the distribtttor shah and assembly into !he engine. line up !he

mark on the distrlbulor and the one on the engine wth lhe metal tip 01 the rotor
Make sure thallhe 'laClIUm advaoce diaphragm is poiried rn the same diredion
as It was pointed originally. This will be dore automatically ilthe marks on the
engine and the distributor are line up with the rotor

9. Install the distributor hokl·down bolt and clamp. leaw the screw loose
enough so It\al you can move the distribulor With heavy harK! pressure.

10. Conned the primary wire to the distributor side ollhe coil. Instalilhe
distriblJlOl cap on lhe distributor housinQ. secure the diSlribulor cap with the
spring clips or lhe screw type retainers, whichever is used

11. Install tile spark pluQ wires. Make sure ltIat the wrres are pressed all
ot the way Into Ihe top 01 Ihe distributor cap and firmly onto the spark
plugs.

12. Adjust the point C¥Il dwell and set Ihe Ignition timing. Refer to Section
2.

II the engine was turned while the distributor was reffiO'o\'d, or ilthe marks
were not drawn, it will be necessary to inilially time the engine. Follow !he pro
cedure belO'N

To Install, 118nginl was disturbed:
13. II lhe engine has been rotated while the distribulor was out, you'll have

10 first pUtlhe engine on NO.1 cyliAdef al Top Dead Center firing position. You
can either remove the ';,lIve cover or NO.1 spar1f plug to determine engine posl
lion. Rotate the engine With asocket wreocll on the nul at Il1e center 01 the front
pulley in the normal direction 01 fotatioo, Either leellor air beinu expelled force
fully IhrOl.lgh1he spark plUII hole or watch for the engire to rotate up to the Top
Centef mark without the ';,lJves mo~ing (both val~es will be closed)

14. Start the distributor Into lhe engine with the matchmarks between Ihe
distribull>r body and the engine lined up Turn the rotor SliiJhtly until the matCh,
marks on lhe bottom of the dis1Tibulor bol1}t and the bottom 01 the dislribulor
shah near the gear are ali!lned,

15. Insert the dislributor alilhe way into the engine, If you have trouble gel
ling the distribulor and camshaft QealS to mesh, tum the lolor back and fortll
vefy slightly until the llistribulor can be inserted easily. lIthe rOlor is not now
lined up \dh the position ell No 1plug lerminal, you'll have 10 pull the distribu
tor ba::k out slightly, stliftthe position 01 the rolor apprOllriately, and then rein
stall it.

16. Align the malchmarks between the distribulor and engine. Install the
dlstribulor mounling bolt and tighten it linger tight. Rel:oooect lhe vacuum
advance line and distribulor wiring connector, and reinstall the gasket aAd cap,
Reconnect the negative battery cable Adjust the ignition timing as desCribed in
Section 2. Then, lighten the distributor mountin{j bolt securely,

Alternator

ALTERNATOR PRECAUTIONS

REMOVAL & INSTALLATION

To prevenl damage 10 the alternator afld regulator, the tollowing precaulion
ary meastJres must be taken wtlen workin!l with the eleel/ical system

1 Never reverse ballery connoctioos. AII'lE-YS chedl the battery prnafl!y visu
ally ThiS IS 10 be dore before any connections are maoe to be sure that all of
the COIlnectionS correspond to the battery groond polarity OIlhe Jeep.

2 Booster balleries lor startirIQ must be connected properly. Milke sure that
the posilive cable of the booster ballery Is conflel:led 10 !he positive terminal of
the baltefY ltIat IS getting the boost. This applies to both n~allve and g/ound
cables

3 Disconnect the battery cables before using alast charger, The charger
has atendency to tOlce currenl through the diodes in the OppOsite diredion for
which they WEre desi~ned This burns oullhe diodes

4 Never use alast charger as aboostef fOl staflinQ the vehicle.
5 Never disconnect the ~ollal)e regulator while the engule Is runnin".
6 Do not ground the alternator outpullerminal.
7 Do not operate the alternator on an open cirCUit Wllh the Held energized.
a Do not allemplto POlarlle an ailemator

,,'... '...,""_.
·r" ..... '

'"
I

Fig. 28 EJ:ploded view ollne dlstrlbulor-1987-90 4.2l engine 1 Remove all 01 the eleCtrical connections !rom the aitemalor. label all of
the wires so thai you can Install them correctly.
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2. Remove all ollhe attadllflg fills. bolts and washers fl~lIlg di'ferenl sized

ltIfeads or oots and bolts that go ill certa nIloles.
3. RemoYe the atlemator carettJlly,
4 To instalJ.l~ the abo¥e prClCl!Wre and adjusIlhe bell as desaibed

below. Tor(JJe!he rrlOIIlli~ bolts to 25-30 II Ills (J4-.W 8 t«rlJ: the siding
adjJSler boll 10 20 ft. Ills. (27 Hm).

BElT TEN~ON AOJUSTMENT

Please refer kl Sl!dion 1.

Regulator
T1le va I3ge tei)JlaIOf (11111$ ak:hMt ir'ISJde lhe teal hwsIng oIlhe allemr

IOf. The IlOIage reuu1aklt is notad~ Of IepaIIJbIe

Slarler

REMOVAl & INSTALLATION

• Sit flglm 21, 3D, 31, 32 Ind 33

1 Oiscorrw;t ltle banery grOlJn:I
2 Raise and sately~ Itre veI1ide on jacbtal1d:s
3 RetrloYe all 'lri1!S Irom l!le starter and lag !hem lor i!'lS!at atlOlt
4 Remo-..e all blJ 00l! uppeta~ng boll~ the stnt [II's llea'rier

Nlit looks),1hln J8lTllM the Iasl: bot
5 Pull the Utllf Irom tile lll'lQ ne
6 InsQIla1lon is !he f!Wl'SI 01 IlIOOY3I TOflJle me r.nDIJ'lO bolls to
• 2.5l EiJ;Jlnr 33 fl. tbs (45 Nm)
• 4.11. Engine~ 40 t. !tIS (54 Nml lower 30 n los (t) Nm)
• 4.21.. Engll'l8: 3311 1b$.14S Nm)

RI. 8 Va. can un Ismail 110••rlfle" 10
1_1II1~ lilt uc.rilll ttl. wire III Ill.
stilt" Il10101' .....,.Id l,rmlltll

Fig. 30 TlMlI.....r RIIt (retlllllnlllli ,MI·
ttve blnlry Qlllellllay reqllllI IOckil,,,,,,.

-Fig. 31 DIltOMlct the wIre .nll cable
Irom lite Illrt.r motor solenoid ~llIls

-
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ENGINE MECHANICAL
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Engine Overhaul Tips

Most qine IMIhiIJI procedures R lalTty Sla'ldard. In add !Jon 10 specffic
pam repI.acenellt proceWres and~ specitlClllions lor your inlhwal
engine, ltus sectlM also 1$ al)Jide to aa:eptabte lebuildi~ procebes.~
pies 01~d rellJlldilg PlaJices are shOwn anti should be used aloog WIll_fie details tOUllIlflll)'OlJf~l!l'lll'~

ColilJlt*:l1ftl aa:ural1'\ild1ltle slIlp servICeS .. lIllnSlJfe maXITTUlI perltr
ll'lirlCt rei ability ,.,d WIlJir'le ~Ia.

h most l'tSIalas I is IIlOl! pfOliiable lor the do-d-yoorsell f'l!Char* 10
fllfllO'l'e, dg) nl inspect the ~JBnt, Illy the I'deswy parts WId deliYer
Ihe:se 10 ashop lor adUilll1'\ild1 ne wort

On the oltlel' hiJld, r:lld'l of the rebuild IllI wOO: (aar«shall bIock.l:Qiogs,
piskln rods, ¥KI 0Iher eompotlMts) is well wiltlin!he scope or the dQ.II-your
sellmedlanlt.

TOOlS

The lools re(Jl.llled to! an elllJifle overtlaul or paris leplacement wilillepefid
on the depth 01 your Involvement Willi a lew exceptions, they will be the lools
louM in amechanic's 1001 kit (see section 1). More in-depth wor1c. will reC/Uife
My Of all 01 the lollowing:

• a dial indicatOl' (leadinU in thousarIdlhs) mOtinled on a Ufll'o'llrsal base
• micrometers and telescope gauges
• ji.f aoo screw-type pullers

·""""• valve spring cornpr8SSOr
• ring grOCN! cleantr
• piston linQ expander and wnpressor
• l!dge rellT'lef
• cytiflder hone Of g!a2e breat;er

• Plasllgago'
• engme stand
The use 01 roost oIlhese loots is iII~*d !n thJs section~ (3l be

renJed lor aone-! TIe use m a lOCal parts p:lI:tlet Of tool SLqlIy house spe
lling in alitl'l'lOtNe worl
OctasIonaIry.1he use of special kl!lls is called D. See Ihe intormaOOn 1I1

Special Too!s and Safety N~iCe in t'le lrori 01 ttis: book before substlai.lng
• dle l0oi.

INSPECTION TECHNIOUES

Proc:edures and specllica!i1lI'\S are gi~en in this sec~on IClf Inspedmg.
cleaning and asseSSing the wear limits 01 most major COO1lOOet1ts. Other pro
ce\lures soct1 as Magnaltux- and Zyglo· can be used to locate marerialltaws
afld stfess clacks MaQnalluX- is a magflelic process applicable only 10 ferrous
matenals. The Zyglo· process coats the material with a lIuorescent dye perle
Irani and can be used on any material Check 101' suspected surface cracks can

be more readily made lJS'f'IlJ spot dleck dye, The dye is sprayed onto the sus
pected area, 'lriped oft and the area sprayOO WIth ade\Ielopef. Cracks will show
14l brighllY

OVERHAUL TiPS

AIooIttun has become extr~ popuiaf Iof Lise in engines, dlJe 10 its Io'IIl'
~ Obsene!he lonowirIJ precaJtiOrls wtBl haodIillJ atllllJ'llm Pw

• Newt hoiW~ alumuun PMIS (Ule caJStiC hoi: IP: soUion 'til eallf'1l!!
akmrun).

• ftilie:m: all alum run p;rtS rldertihC3lOf1 tag, eIC.) "om erghe~
neriS prior 10 hllJ,

• Always coat Ihreads .,gtily with erigIl'lll od or :wdlseUe COf'll(lJOdS before
insta'iallon, mpreYefll 5elllR.

• NeYer O¥ertol'lPl bolts or spar1l: plugs especially In a!um,nl,llllh-eaas
S'I1~ threads in a~ can be 1!PiI red usino any of several c0m

mercial repair kits (HeII-Coil", Microdolt', KeensertS-. etc.).
When assenillinQ the engine. af"ly parts!tlat wilt be subjecl to lrictional c0n

tact ITlJst be prelubed. to provide kJbricallOll at Initial stNt-up My prOO1X1
specifically tormulated lor Ihis purpose can be used, Col engloo ollis not rec
ommended as aprelube.

When semi-permanent (locked, but remol'3blellnstallatlon of boilS or nuts is
desired, tlweads shoold be cleaned and coated wilh Loctl~ or other similar.
Corr'fl'lelcial non·hardenmg sealant.

REPAIRING DAMAGEO THREADS

t s•• FI,.m34, 35, 36, 37111' 31

SeveralITllIthods d repaJrillJ darlaged I!nalb Me M'1abIe Heli-COI~

(shown here~ KeellStits- iIf1d M£rodotI' Me a"lllIIQ~ most widely used. All
i'WOlYe t:esiCaly lIle 9'!le Ili'dpie-<iil' fllI lIlA *Ipped theadS, _il'lllltle
hole'" Installing aIlfewollnd in:sen----mat>i1lJ welding, plugging R 0YefSize
IasaIftrs UIl'«essary

l'M) IyfIeS oIl!lread repail if'lsests n usualty :IIJA)I eo a QllIard Iype 101
most Inch Coase Itdl rl'll!, Melnc CouIse iIf1d Metric Fine ttnad sizes and a
~ lug type to lit roosI _ plug pOO sil£S. CoIl3llIIht lrdlrillual maIlltac
lul6lS CI!aIog 10 deteI'TIlne exact QI~s. Typical thread repaIr kits will
contain aseIeaion of /lIewound headed i'15eltS. atap (corresponding mlhe .
OlltSide diameIer threads 01 the irlSel1l afld afl instaHabon 1001. Spar1l plug
inserts USlJaIIy ditlel because ltJey require a laSl eqllipped With pilOt th:eads WId
acombined reamer/lap section, Most lTiool;v;turers also suPPly blisl6l-pa::ked
thread repall' 1nsef!S separately in addition to amastef kIf cooIalning avallely 01
laps a'ld inserts piUS mstaliatioolools

Before etleding a repaIr to alhreade<l hole, rem<Ne any sn~ped, broken
or damaoed bolts or studs. Pell8!faling oil can be used to !fee frozen
ll1reads The offending item can be femo'i'Ed wllh locking pliers or witll a
screw or slud eldractol. Aller lhe hole Is clear. the thread can be repaired, as
follows:

AI. 36 0It1l H1 1M ........ lin•• will
..K".... drill. I)fUl "lnpl••" tbnI....
lilt Ilolt or to lilt IloGon 01 • bUM htlt

--
AI. 35 Stlndlrt II..... fI"l, I...rt (1.11)
Ifld .p.1Il: pllllllrtllllllMft rtllhl

II

FII. 34 D.II'1Id lloIt l1oi" tal III
rtplrM with thmcl ~.Ir Inserts

.........
WSUlT -
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.-
AI. 31 wnll til tI, SlIIPUn. IIp ltle hoi,
10 rece'" ttl, tllread Insert. IMp til. I.p
well ,lied and blck It oU1 lreq..nU, 10
.vold clOOIlng ttlltlareads

CHECKING ENGINE COMPRESSION

-
Ag. 38 Saw tt1.IIn.lIId Iuert ..10 till
IntlU.uon lMIIIlltH III tInI ""' Il'II
sklt. SCIft lttIlalrt Inlo ... tI, holt
11111I II Is Y_'h lunl bllow ttl, to, IUrtK•.
Aftlt InstIlI,tiol' _,.. 0" ltlt ling wUh •
h,mmllf and JllUllcll

Engine

.....
FII. 39 TIM screw-In '''" COMplt1tlOIl
Pllltlit I'flllfl .ccorate

• Sit FIIIII"I 39

AnOliceal)le lack 01 engine power. excessive oil consumplloll aodfor poor
luel mtleaQe measure<! over an extended period aft all llldicalors of Internal
engine waf. WOfA piston lings, scored or worn cylinder bores, blown head
oaskets sticking or Mm vaIve:s and worn ViI've seats ate all possible 001
pills. Acheck 01 eactI cyIlnderl compfesslOll \ll'IU help 'tOO locale the prob
I"'"

As men:10'll!d III lhlI Tools om E{JJIPITlllf'lt podlOll aI SedIOO 1. a saew-ill
l)1)S CCfJllre5$lM giUJe is more ao::uralt !too lit type yOU $i11)Iy hold agilnsl
!he spR PU'J hole. INeO tlOtJgh It lat;es $I~ Icngef to use The added eftort
is w::lrt!lll, however. 10 lUi nalTlOfe ac:cU'aE feadll'lll

I Watm 141 fie qine 10 rIOfmaJ~ ng !Ilf'1IlIature
2 I\en'l(M an spMlI: pkl!Js
3 DtsarlnlK:IIhe~ IensIOIIIead born Ihe i\J111 00 coil.
4 FUlly open lhe ttvllltle eilhef by (lpllfi1l:ing the 1lr0l!ll! Jintage by tmd or

b'I having an asslSlanlliOOl' fie aa:eImlor pedal
5 SCrew the~ oatJOt Irdo lhe No.1 spark plUQ hole until1tle lil

linQ is snug.

-B, Cart'llflol to cronlhre.;the ,1011101•. all .llmlnlm cyllnd.r
hnd. u.. IItr. nre, II Ih.Ih,ndl In Ih... h.';I'~ lalli,
nllnlrl.

6 Asl3ll assistant 10 depress the accelerator pe<tal tully on both carbllreted
and lIiel intected Jeep vellicles. Then, while rcm read tlle compression gauge,
ask the asslstar'ltlo crank the engine two or lhreellfTles In short bursts llsingille
Ignllioo swllch.

7. Read the COfTClressioo gauge ClI!he end 01 eactl series 01 cranks, and
record the higIU ot~ readiAIJS. Repeat Ihis proceoore tor each oIlhe
engine's cy!j~.

8. COl1lp8le!he 1l~1jlest readings lor eadl cyIim, AcyIinde(s COfI'Clression
Pfessure is usuaI'y acceptable if it IS not less than m of the /'ugl1esl rtlilding
For~, If the tHQ~ read ng IS 150 psi, h lowest readlllQ stlouId be no
less lhafll20 psi, In ~r case, 00we'te, no cylirxlef sOOukl have a reati'1ll
below 100 pst.

9 nacyhnder IS LIJJSllaIIy low, pW" a labItspoon ~ cieaJl engine oil irio
!he tyllllder 1t11~ ~ spilt: plug hole an:j reoeat!he CXlIT(IeSSion IieSt rthe
COlT1Jles5lOl'l COI'lleS 119. addlr'ltl the oil, It appears N the cy! nder's plStoo
rings or bin are dallilQ8d or worn. n Ihe pre5SU-e remains low, the valw:s may
no! be seati'lg properly la va"ot: lOb is rdded), or \tie head gaskI: may be
blown near thai cylinder II ~lOl'l!fl ¥lY two acI;.::em eytiOOers is low
and lIthe addition 01 oil doesnl help the COflllIes5lOl'l, ltiere is IeatIaQe past !he
tlead lJilSkel 011 WId cool¥1t water in hl romtJustlOl'l chamber can resullrom
thIS Pioblem There may be evidence of waIef lioplets Ol'l the engUle dipstick
wilen a~~ has blown

REMOVAL & INSTALlJITION

2.5l Englll

1 Oisl::omed lhe baltery groood cable
2 Remove !he au tI8iloer
J FIenIM:!he hood.
• Drain !he' aJOIanI.

CAUTION

When 'ralm" tM coolant. keep~n mind IfIat ~b '1' dogs Ire
attrId.d by etlrylene Itycclllllll,,"ze, and a~ qolte '.1" 10 'rir*
.ny ttl.1 111,11 in ...nc•••red c-ontal." or I. plii.. Oft UII
1tf"lMlrMI. TIlIl will pre" fItItll suttlcl.nt qUlntity. Ahnys iraln IIMi
tool.nt illto 11nlabll toltalnlr. CooI.llt1ItOlkl ~I reust' unlns
it II clfltl",lnatII. or lneflJ .,.,rs ollt.

5 RemoYe l~ lower radialof hose
6 Remove tlle Uppef radiator hose.
7. Disconnec:t Itle cooIantlecovery hOse
8. Remove the Ian shroud.
9. Disconnecl the a~OOlalic transmission coolilllliines.

10. Discharge the refrigerant system. See Seclion 1.

. CAUTION

00 ttlll CAREfUllY, CH' lit 10m.01l _(III IIIMIIIMI In' Iii pre,.r
Iqllipnallt do It tOt yoI. Grell ,.,..011.1 Injury cal OCClt when mll
11.11I111' f"IIriteranI- ant

11. Discoooed: WId remove !he condenser, tip all openings at once!
12. Reroow the radralar
1J. fIeroove the Ian Wldlns&all a~ lfI X'Ii in capsc:rew ttlrI:Jutjll!le

ptiley.-d lfltO!he ....~~ 10 mall'llalfllhe pu'ley-tDiUflP a1~-14 Disamed: the heaIIlr hoses.
15 DIscomec:t the lhroIlIe IIlk¥
16 Disc:orillct tlle cruise contfolli'lkage
17 Discomect the oU pressm sending \I'lI1 WIre
18 Dtscomett lhe enperalLn seodlnglJ1~ WlRI.
19 Discomect and tag all V3Ct.UlI hoses cooneded 10 !he erglAe.
20 Rernow the air conditioning CIll'llJlfessor.
21 Remove !he P<l'Mlt steering hoses a1lh8 gear.
22 Drain the poweI steering reservOir. -
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23. Remove the power brake vacwn cI1ec:t vatve from !he boosIer.
24. Raise and SLClPOttlhe 1r0li: end on j3dcsIands.
25. OiscOl.llld a'ld lag It1e stnf wires
26. Remove !he slatter
21. DiscomecI: lie e:xhausIll.pe • !he maf11ok1.
28. Remove the l'YWheef housing aa:es.s cover
29 On vthicllls ecJ;ipped Will adlllwOC mrission. rTlMCIvr~the c0n

verter en:! flywheel ¥ld IerJ'lOIlIe h: <iIiI:mg boll:$.
ll. RemoYe IhI upper~housi~ll'le bo Is irld IoosM lie_ones.
31. RemoYe lhe engine IllOlJlt atSIuorHo-eflQine~ bOlts.
32. AllarJl a~ crane to !he liftinlI eyes on the etlQll1l.
D. Raise 1tle IIlgiae off the lrori Sl..WOOS.
34. Pin' a tIoor jaCk 1JOdeJ lhe flyYltleel hOuSlrIO.
35. Remove the remaining II)v.tleeJ housing bolts
36. lifllhe PIlllif'le out 01 tile vehicle.
31. Moumlhe engme on a wort stand Of cradle. Never lei it rest on the oil

pan.
To 1.....11:
38. Lower the lmIIlfle Inlo place in lhe vehicle.
39 lubricate ltIe manual transmission in~ shall With ct\a$sls lube be!Of8

inser1loolnto C1u1Ch splil'le$.
40 IflSIalilhe IIy.wheeI hoosiOll bolls. TorlJHllhe lop Ilywheel housing-to

engine bolls to 27 If Ibs (37 Nrrtl CIld!he boIIom ones to 43 If.lbs. (58 Nm)
41. 1ASti/1 Ill! lJIgine mollll roshIoo-lo-ilngine ~rtmenI bolts TOl'l)Jl!

II1e front blUet support bolls 10 33lL ItIs. (45 Nm)
42. Remo¥e" shop an
43. On vel\ideS equipped Wllh ClJtOrnaI,t tlansmJssllrl,lllS&all the corr.oener

litadling bolls
44 InsSaI fie ny.11eeIlntsi'lg access 00¥el'

45 Coonect!be exta.tst pipe at IIle marilold
~. Ins&d hi stI/1ef.
41 Con:Jld the 'fIi res.
48 Rase and Sl(lJlOI1 the IronI end on jidslands
49 ~1I1he power brabl ¥3CW"'l check vatw on the boc lotEr.
50 Fililhe po'iIef steering reservoiL
51 CoonllcI the PD'M' steering hoses a1lhe gB
!i2. 1nsIa1llhe air conditio/llllg ~essof.
53 Comect all vaewm hoses.
54. Comect all wirllS.
55. Conned the lhrottJe linkage.
56. Connect the cruise control linkage
57. Connect the heatel hoses.
58. Install the Ian.
59. InSlalllhe radiator,
60. Inslaillhe cooOOnser.
61. E'i3CU3le and charge the lelrigerMt syslem. See SecliOn I.

. . CAUTION

Do .... CAREfUllY, ,f IIIH"'" wltll 'QtrlellC. do It tor " •.
&rat plftllIll.)IIry Qft ICClIf .... 1ItI.....II•• 11111••,.11 pal

62. InsI3tllhe lorl sIvood.
63. Comld lie atJ1l)icalit: .11.......ii:ssicll <:oolD liles.
64. InslaIllhe tJAll!I" radiaor hose.
65. CotJJed lie cooW1I rtICO'I'ef)' hose.
66. WIStJIllhe IcMer Iaciatot hose.
67. Rn!he cooling systftn.
68. Install lhe hood
69. ltAIllhe ail c68aner..
70. Cooned h ~ lIrot.lld cable.

UlE.....

1 PIac:e a prOledl\le c!m:h on the wirJt;tueld~. Raise !he hood and
ItS! it on !he !lame.

2 Disconnect the battefy cables and IlJIlOYlllhll battefy.
3 Properly lelle'Ie the IlIeI system p18SSure.

-lIMI .11 .I"tlkli aJIInKton ••d ..u,,", I'"' ,,",or to lIiltOllIICt
... Iht.., .. lillY Cli " rlinatlllu In their p,opellano...

4 omn h cooling system.
5 DiSCOMed!he WIles from !he alIemaIor,
6, Oi3COMed h iJlitiCl'l coil and disbiblJof" re wnections.
7, Disconned the oil pressure stlldillQ Wlil COI.iedoI
8 DISCOMed: h wires from !he stWt
9 OI3COlllled!he fuel ir'lfedICl'l1l'iJes.

10, OlSCOl'ned!he IlJtlllJ'leS from !he U1lails.
11 ReiiOtie hi luelln tncket IIlJ1llte l!tie maruklld.
12, Disconfleli the engine ",ooM strap
13, RfJncIve Ihe aif cIea:'ll!f assem~
14 Disconnect the camSler CUge hose from lie vapor l3'lisl!f 'T corli'lec·

10<.
15 Dlscolli'lect the iIlle _ actJ.8Ior WIre coonedOf.
16 Disconnect !heh~ callie and Jemove it IIorn the bfacllel.
17 Disconnect the hlitle rod lrom the bellcfa'*
18 1Il'.QUlpped. dJSlXIf'Ined the cruise COI1lJot catlle
19 Detach lhe 0KYlllll'l sensor eleclJical connector.
20 Discoonect the upper and lower hoses 'rom 1M ra<hatOf.
21 Olscoonect the coolant hoses lrom the rear of the intake manifold and

thermostat housing
22, Disconnect the healer hoses.
23 Rerriove the Ian shrOlld screws.
24 Removelhll radiator and fM $hloud
25, Remove the engine cooling lan,
26, Remove the eIlQine cooling Ian and install a,~. x Y.a Inch capstl'ew

ltvou\t1the Ian pulley lnIo !he watef pump 1\anlJe. ThiS "ill mairiam Ihe pulley
MId we ptI11l in aljjpnent"'n the tIri.shalt is rotated

21 II flQUlpped, riscomect Ihe check 'l31Ye Irom Ihe power brake booster.
28 II equipped" ttl poweI steerifQ perIoon!he lotlOw1l't~

a. OISCOlbled!he s1eemo hoses hom !he 11Ii~ II: lie SIllering ge,y
b Inln the purlll reserYOlI.
t Cap allllb:wp OIU 1lmM!id

29 Raise and QPOIt Ihe ...mcJe __.
:'1 FIemoYe!he oil filter
31 FIemoYe Ihe sIaneL
32. FIemoYe the lIywheeI access CO\Iel'.
33. Rema;e!tle eno ne Stw:wt Mhior'-to-lQ::bI ~rourJi bOils.
34. DLSCOMect the ed'aJsI. pipe from !he manifold
35. AemM the upper I1ywhBeJ housing bolls and loosen ltle boltorn bolls
36. fIeml1;e!tle eIIlIlne shoclt~ lrD.el 110m !he sill
37. l.oweIthe Yehlcle
38. Attach aIilillll device 10 the engine
39 Place asup()O(1 uoder lhe bellhouslng.
40. Reroove the remaining flywheel bolls.
41 lifllhe engme from ttle vehicle.
42. Install !he 011 filtElllo keep foreign malllflat out 01 the engine.
To Iwl!:
43, Rem:lYe the oil 1iRllf.
44 lDWellhe engine inlO the veliiCJe. To ease inslallalion, remove It:e

engine suppoII cushlCl'lS to aid in qine·to·lJansrmsslon atignnlll1l
45 IRSe1IIie lJansmiSSlon shall into Ihe cllidl spline.
46. AliJiIhe llywheel housIllll with Ihe eng,AI!.
47 IRstaI and b\t1l!n the 1\yftfIeei hous,ng bolts Ii.·~.
48 IIIfJ1'nO'1lld, If'lSlalllhe !nQ11'le~ cushions.
49 lClWelIle engine intO pI;I;e and nrnove the f,blQ devic:t.
50 Raise and Sl(lJlOI1ltle Vfilide weir
51 AIach the flOlI.Ile !ihock~ b1atWlt to hl sill.'
52 AIach the emaust pipe 10 the mani'o d iIfld~ !tie rds to 2311Ibs.

(31 Nm~

53 mzaI hi ft)'wheel~ COVllI
~ eiaA lie rsnainillg It)wheeI 00Its a.'lf tcrque them to 28 ft. Ills. (38

Hm)
55 W1sb1l1le stiIeJ
56. klstaU Ihe oil iii.,.
57 lOWllf the VfilICle
58. ConnIlct the coolilll hoes a'ld tighten the cBnps
59. II equl~ with power steef~

a. Connect the hoses to the sleefinll gear iW'od 1of(JUt! the nullo 38 It. lb$:.
(52 Nm).

b. Fill the PlI11lleservoir with IIuid
60. Remove IIie alignment caPSClew and install the fan assembly.



3-14 ENGINE AND ENGINE OVERHAUL
61 lnstailltle acc:essory drwe bell
62 InsIalllhllllldiator~ stvoud
63 Con~ the ralfo hoses
64 AlIadl the 0xyger1 sensor electrICal COflf'llldOf.
65 Connect the Itr(Clle YaM '00 atll rP.U Illlf Con'led: the hlitle cable

iIJld mtaI h rod n spnng
66 • equiPped, COIlled the speed cor1~01 cable.
61 ilslallile \'iClilm hose and CfleC:Il YiWIl III lie I:lraIrt boos!er
68 Corned 1tle eledl'll:al alflnedions lisconneded dlmg J!l1llMI.
69 Coonect !he tuellines to 1he kJeI rail
ro IrlStan Ill! lueIline IncKelIo the JrItake marlllold
71 lr'1S1a1J the air deanef,
72 JI'lSla/J the ballefy and connea the cables
73 Fililhe engine 10 the prqlel' level WIth oil.
14 F1111he cooling system.
75 SlaJt lhe engine and check for leaks,
76, FIIlIt1e flUid levels to the proper level

4.2l Engine

I. Remove the air cleaner.
2, Drain ltle cooling system.

. . CAUTION

Will. dralling IhI coolant, II", il mil. dI.1 Clb Ind dOl. Ire
.ltnctecl ~ 11tryI••• gircollntttnllt, ••11 Ire IIIItt IInly II drItll
Ilf tUI b: left It an ••conrtllll CCllltlll'llf Dr II _In Oft the
" •••d. This will pnIVt 1atI111I urnellli q..lllty. AlwIJl drill Ill.
1:00I'IIIIlCl ....1.~1e clMllJl.". Coolant shouhll be rei•••Ien
it Is contll,lin"'d orsenral ,'Irs lid.

3 Disl:xlMeIct Itf:u~ a:ld kMer r3:l101lDt hoses
4 IIl!lQUlpped '11,11 al aLton'Iat£ transmission, lisamllcl: t'le cooler Jnes

iomflllraUor,
5 Remove !he rDior a'ld the WI If the.. has ai am tioolf'lg, Mar

ale the sysaem, refIlO'o'e lheconoenser Mel cap all operlmgs mnedlatdy. See
Section l.

6. II soequipped, reI'I'I:M! lhe power steering PlI'l1l and the dnve bell, iIld
pIn the 11M aside. Do not reroove the power steefil'lll hoses

7 Ilille vehicle has air COl1litionlilQ. remlM the compressor.
8 O'SCOOned all wires. Imes linkage, and hoses ltlaI are coooected to !he

engme Remove the oilliller
9 RefTlllW boIh of the eflgine Iron! suppoll cushiorHo-lrame retaining

nuts.
10 Oisconned the exhaust pipe at the support bracket and exhaust manl

told.
11 Support the welghl 011tle engine with a lilting device,
12. Remove the Ironl support cushion and bracket assemblieS from the

engine.
13, Remow the translef case shill \evef boot and the transmission acx::ess

CINO.
14, If equipped With iWI aliOlllJlIC tJansmissiOn, fel'l'llM the uwer oolts

secuflflg!he lransm,sslon bellhoosiflQlo the engLOe. ~ eqt.ipped It< amanual
IJansrJ\lSSloo.'lll'fOW the LWlf boIlS !hal: secure !he cMdl hOusil'lll 10 !he
09no

15, ReroowJ!he starter moIof.
16. ~ thilY9t1de is l!qJipped"" ~ auton1a( Ctra'lSf11issiOn

a. I\efnorrlte lie Ilf1gi~ II trlnsm ssion adapilJ p ale ilSClfJ(1lOO covers.
b, ~ ttle assembled po:sd 1Il oIlhe COO\lerB Dllex plate afId

'1!I11J¥e the corwerIeI-lo-Iel ptaIe leta nil'lll screws
C Fltmlwe the remaIliP;I bolls secvrmg the traflSl1llSSion OOIlhOuSi'1g to

the engine.
17 • IllJllpped .,11 a IlBUlIInWlSmISSlOl\, .emove the kMer lXMlI ollhe

dl&h housiIg n Ihe remiunlng bGls thai. secure the cIuth housing to the
"",no

18 Support the lransIT1iSSIlJn 'tlI,lh a 11001 jack.
19, AIlach a suitable Slil'lll to !tie en(l'ne and using a hoist. lift the engine

upwafd and 10lWclrd at the sarre time. removiflll it from the vehicle.
To Inltall:
20 lowet' lhe engi'"le IOto the vehicle and slide R'e3fW3rd to efllJ3ge lhe

lransmisslon,

21 If equipped wth iWI cMClImIIC lrarlSfTllSSiOn. i'lstaJ lie l(lpef bolts
SllCUfIl'Ig!he lranSIf\lSSJon bellhousll'llllo the engll'll TOIQIJI! them to 27ft lis.
(31"") II equipped '* ttl a rr'lnI8IlJal'lsm!SSlOO, InsalllJe llI'Il' boIlS IhaI
seclI'e the duldI housil'llllo the elY;jKle. Torque them kl21. Ibs (37 Nm)

22. /I equi~ '" 1tl a mmallJw.'TIlSS 00, lIISIilI j !he IoWeI mver of the
eu:tl tlIuslng afId !he rerRalrvng bolts hi S«lire ItlI cU::h housing to ItlI
erw;Jlf'Ie Toique 1Jeck.t:h hous.ng spaClll'-to-bo.ls 10 12-15 Illbs. (16-20 Nm)
TOIqUe the dLkh housinO lower bolls 10 43 ft, Ib$. (58 Nm)

23. • the \iIllIItcIe IS eq..ripped WI!ll an aJonaIlC triWlSmlSSlOll
a lnstallhe retnmng bolts seaJlflO Itle traRSmlSSLlIl bei.illolMig 10

the eng fR TOIque lJle belltloosing kMer bois 10 431L Ibs. (58 Nm).
b Maik the assenilIed posIJ()lI 01 til! COO'lerter Rl flex pIaIe Rl man

!he amverter-to-llex plate retaiflW1g screws. Torque lhe bolls to 20-25 ft. b.
i27-3< Nm)

c. Instlll!tle qine to transmission adaPteI plale Inspedioo CO¥llI5.
24 Iflslal1lhe S'..mr molor TOIque Ihe rnotflti-.;) bolts to 181l1bs. (25 Nm).
25 Installihe lraflslei case sh II MI bOO: and !he 1JaRsmissioo access CO\Iet

26. Instalilhe lrool support CUshion and biackel assemblies from the llf'III 00.
21. RemoYe the shop crane
28 COIlnect the exhausl ~Ipe althe support bracket and llllhaust manifold,

TOIQlllllhe nLIIS to 20 ft. Ibs. (27 Nm).
29 Imtal! both olllle flfIgine Ironl support cushlon-to-lrame retaining nuts

TOIQOlIlhem 10 351L Ibs. (47 Nm).
30 Connect all .. res.liles. linkage. and hoses that are connecled to the

eng.....
31 Il'lSlaIllhe oilliller
32 II so equipped, install the poweI sleefing Illfl1I and the I)iYe belt

_It til, .Ie.. US .Ir COIllIlltionlno, ..0••• taMod 1M.1r CMdl
dlMll.. c.....snr. S. Soc1lon I.

31 IRstaIllhe JadiatOl and L~ fan. and the conder.ser
34. Eva:ll3IIe, CIliI:ve and leak 1eSI1he relfiger11 sysm.
35 11811__pped Will an aiJlIJlI\JC IJ....smis:sIon, corJIICIIhe cooler lines III..-
J6 COMlld lie~ and kMef rdlloi hOseS.
31 Fililhe cooling system
38. InsIaII the iilf deafleL

Rocker Arm IValvel Cover

REMOVAL &INSTALLATION

2.5L Englno

• S.. FilII'" 40, 41. 42, 43 ,,"I 44

1. Olscormect the PCV vacuum hose from the 'l8lve alYel".
2 Remove the cover moUflling botts and remOYe the cover !rom the haad.
To Instill:

·A An" 1.1l1l11 ,.rt of til. cylll. M.i ~,. R.InOM IllY origl"
....., from 11M CIftl'IIIII", .,'ac. III", .1IIlric C....f. Th. oritI·
nallroy pilot ,,"""'1 stlould "It be """'d. "pile"" mllli...
Ill. conr IlWIIlM ftll"".

3. Thorougtlly clm the sealiflQ s.J1ace of the cyI nder head and !he seal 011.. ....
4. IrJSlaIIlle cylinder head lXMr and IJgIien h rTIOOOIJfIg bGls 10 44 'nch

Ito i'Nm).
S. COMed!he PCV vaCtJIJ1 00se to lI'e Vi 'ole aMI

4.0l h,lno

,,,, mHCLES

1 OISCOflfled the PCV vaclIlJll tmes Irom lie Vilve cover
2 RemlM the CO'o'ef mounlJng bolts and remove !he CO\'eI' Irom the head
To Intall:

.A cured gastolll p.rl ollht ",Ind" head coww. R IIY Off,In.l

...I'f frOm til. co"'. 11111.. IUrlKl ullnla 1I11rlc e1 ,. Till orlll-
III gtly pO.1 mll.rlallhotl" Mill. remoWld. II ,I"" ." mllll..
lh. COYIf mUll b. flplaCflll.
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....,
FIQ. 4(1 Disconnect Ihe cnnkcal. "nllla·
11111 "Clurn hon lnIm the ..,.. COYll,

~

Fig. 41 Oltton-eef!he lTIlIl air Inll' hose
frOm !he v.lV. COWlr ""'"'Fig. 42 RemlMlllle cover mounting bolb

~

Fill. 43 Dlsconnectlhe ¥lcu.m hOl,trom '1M! VIM eMf sillds FIg. 44 Remove tile waive com from ltlilnglni

Fig. 45 CyUnder Ilead lrocker ann) cover-4.2l Inllnl

..
<sf

8 Remove the cover retaining nuts
9 Break the seal With aclean pully knlte or razor blade Don' attempt to

remove the rover unUilhe seat is bfoken Ta remove lhe cover. Ilry where indio
cated al the bolt holes

10 Rotate the cover taward the passenger side and remove the cover.
To Install:
11 Clean the mating surlaces of the cover al)(\ head.
12 Run a '4 in. (3mm) bead of RTV sealer around the mating surface of the

head. then install tt1e cover within 10 miootes. 00n1 alloW any of the RTV male
lial to dlop into the engine!

13 Install reillacement seals an the cylinder head cover atta:;.hing studs
14 Install the cylinder head cover and irlSlall afld lighten the cover nuts to

28 inch Ibs. (3 Nm),
15 Install and tighten lhe cylinder tlead cover bolls 10 55 lOch Ibs. (6 Nm).
16 Reposition and irlStall all hoses.

3. Thorooghly clean the sealing sllf1ace of the cylinder head and the seal on
the COvel.

4. tnstalilhe cylinder head cover aAd lighten the mounllng bolls 10 55 inch
ItIs. (6 Nrn).

5. Connect the POI vacuum hoses 10 the valve COYer.

1992-95 VEHICLES

1, Oiscoone<:llhe PCV vacllUrn and fresh air inlet hoses from the 'Jalve
"",.

2, Remove ttle cover mounting bolls and remove the cover ffClm \tie head.
To Install:

..AcUrld 1I111l1t II part of the cylinder "ud til....,. Remove .ny OI1glna'
Sllllr frolll tIM cover ...Ung $urian nhlg • flbrlc cl,an,r. The orlgl
naillrey 1I11Il,t mllerlllillouid 1101 be remllYld. If pile•• are mining
ltll"",1f mist be replaced.

3. Thoroughly clean the sealing surtace or the cylillder head and the seal on
the cover. .

4. Inslalilhe cylinder head co.." and lighten the moullling boilS 10 85 inch
100 (10 Nm)

5. Connect the PCV vacuum and fresh air inlel hases to the valve cover

4.2l E••lne

• See Figure 45

1 Disconnect the negatlVll battery cable.
2. ReITlO'le the air cleaner and the PCV molded hose.
3 Disoonnect the distflblJlor vaWLHTl advance hose at the distributor.
4 Oisoonnect the fool pipe al the fuel pump. Rotate the Ilipe as necessary

10 provide clearance for lhe cover removal.
5 Remove ll1e PCV valve from the cylinder head afld disconnect the PCV

shut-Qff valve vacuum hose.
6. Remove the vacl/Um SWitCh and bracket assembly from 1M coveL
7. Tag and remove all necessary VOClJum afld air hoses.
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17. Connect II'lll negative baltElfY cable.
16. ChecJ( and add eflgine oil as necessary.

""'Allow till '"Ie, 10 cure 10' ,'Illst 1 or 2 hOln befor! stlrtlrtg the
IlfIln,.

Rocker Arms and Pushrods

REMOVAL & INSTALLATION

2.5L Engl••

t S.. Flllllr•• 41 1111'11 51

1. Remove the rocker 31m COYer as preyioosly oollined.
2. ~ 1tJe!V(l~ at eadl bridge~ Iliva a:sse:rbIy II's 00$110

rem:Ml the~ a!temaleIy, alillie at atlflll eadllo 3ycnd damage to the bridge.
3. Remove the bridQllS, pivots and locker arms. Keep them in order.
4. Remo'/e the puslnods and keep thlm in order.
To Install:
5. Install the pushrods. rocker arms 300 bridge and pivot assemblies in

their l}I"iginal ordllf. Tighten the capscrews to 19~. Ibs. (26 Nm)
6. Clean the matlAg sultaces of the COvel and head.
7. Run a~ in. (3mm) !:lead of RN sealer aroond the mating surface ollhe

head. Install the cover willlin 10 minutes! Don' all(JW any (II the RTV material to
drop Into the llI1ginelln the engine il will form and set irld possibly blod\ 300
oil J)aSS3ge TOlQlte the cover bolts to 36-60 1nd1lbs. (4-6.7 Nrn)

Ul .nd c.2L Engine

• SII Fllllri 46

On these engines, the rocXef alms operate on abridged pivalltlat is secured
with twa capscrews. The bridged piyots maintain proper rodlef arm-Io-val'itl tip
alignment.

1. RemO'ie the rockef cover and gasket, if used
2 RemO'ie the two capscrews at each bridQed pivl)I. baCking off eadl cap

screw one tum at atlfne to avoid breaking the blll)ge
3 Remave each bridged pivot and corresponding pair of rl»ef arms. Plare

them on aclean StJrlace in fhe same order as !hey are removed.
4. RemoYE! lhe pushrods and keep them in order.

-8rldl.d p"DtI, capacr..., rodl.n .n' ' ....r. ntUI1 .11 b. I"Iln
st.lI.d In tIt.lr orlgln.1 positions.

5 Clean all tile parts In asuitable solvent and use compressef:l air to blow
ClUt the oil passages In the pusllrods and the rockef arms. Replace any exces
sively worn parts.

To Install: ,
6. Install file rockef arms, pUSllfods and bridged pivots in lhe same posi

tions from which they were removed

-8. Sire thll Itle bottom .nd of eaCh ,ushrod is ttnl.red In IIMl
,I.nger cap ollhe hy'raullc vllve Iap,ellrom Rich II was removed.

7. Install the capscrews and tighten lhem one lurn at alime, alternating
between the two screws on each bridge, TIghten the capscrews 10 2111. Ibs.128
NmJ.

8. Install the rockef arm coverts) as previously outlined.

Thermostat

REMOVAL & INSTALLATION

• Ste Figum 52 Ihr. 57

, , CAUTION

Whet drallllll\1 the cool.nl, ...., III min' lhll uti Ind dogs 1111
attracted by elhylelll glycollntlfrlezl, ••d 1111 QIIIII. likely 10 drink

Fill. 41 Roehr .rms.nd brl"--U
IflIIlnes

~

Fig. 41 R.movlng th. bridg. numbly

Fill. 47 Roc".r arms and pushrods

....,
Fill. 50 R.movtno the rocker Irm"

Fill. 48 Remonlhe two capscrews If each
brldge,nd pivot ....mill'

FI,. 51 Removino the p....'od
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_.-
1"I1n·

PI...

t posi-

~

FI,. 57 Removing Ih,lhermoslallrom lhe
oouslng

Fig. 54 TII'fIlIullal hOlilng Install.llon
1992-95 vellleill

;' '. CAUTION

W1Ien dralnlnglhe coolant, keep In mind thai cab and dOllS at'
attracilld by Ilhylene glycol anlllreeze, and are qulle likely 10 drink
any Ihalls left In an uncovered conlalner or In puddles on Ihe
ground. Thl. will lira". latalln .unlclent quanttty. Always drain the
coolanllnto a sealable container. Coolanl should be reused unlen
III. contaminated or several yelfs old.

1. Disconnecllhe neoalive batter)! cable,
2. Drain the radialO!".

J Remove the ail inlet hose 110m the thrcll1e body and air cleaner.
4. loosen the accessory drive belllension and Illmove the bell from lhe

power Sleefing pump.
5 Remove the power steerifIQ pump and brackets hom the waler pump and

intake manifold and support !he pump oul of the way.
6 Remove the fuel tank liller cap to Ielieve the fuel tank ~essure, then

reinstall the cap,
7. Discmnoo: til! fuel ~Iy a1d r8um pipes. Rem:lYe the lIel rail, as recp.Jired.

a. Remove aAd numerically tag the injector harness connectors at each
Injeclor.

D. Remove the fuel rail retaining bolls and Qently rock lhe rail assembly
until alilhe injectors are ouf of the intake mani!old.
8. label and disconnect all vacuum hoses aOO sensor connecrors.
9. Disconnect the throllie cable from the tlellcrank.

10. 0isc0rrle:1 the lhrlille valve Ii_, neqJippOO with aiJcmaOC trawnission.
11 Remove intake manifold attaching bolts 2lhrcugh 5, then slightly

loosen bolt No, 1as welt as nuls 6afld 7. RemO'ffl the intake manilold and dis
card lhe gasket.

12. Clean lhe mating surtaces ollhe manilold aOO cyliJldef head.
To Install:

-" thl mlnllold is belnll replaced, eMlre thai all linings, Ilc. are
Iranstafred 10 th, repllclmenl manllold.

....,
Fill_ 56 After removing Ihe retaining bolls,
pull I'" thermo.lal housing away with Ihe
hosls sllli ,natlled

Fig. 53 TtIlrmastlt houslnllinstiliallon
1991 vlhlcler

~

Fig. 55 Rlmovlnll.lhennOS1.1 housing
retaining 'all

Fig. 52 Thermost.t houslnglnslallatlol)
1989-90 vehicles

Inlake Manifold

any Ihat is len in an ancovl,ed conlainer or In puddle. on the
ground. This will prove fllalln lufflcllnt lIuanllty. Atways drain Ih,
coolant Inlo a s••lable conlalnar. Coolant should be reused unllss
It Is conlamllIIted or ,n.ral years old.

2.5L Enlline

t See Figure. 58 thru 72

"'11 may b, necessary to removi !he throttl, body beloretht Intake
manifold can be removed.

REMOVAL & INSTALLATION

The ll1ermostal is located in the water outle1 hOllSing at the Iront or on top 01
the engine.

1, Drain the cooling system.

...nis nol necessary 10 disconnect or remove any of the hoses.

2. Remove lhe two anaching screws afld Iiflthe housing from the ef"lgine.
3. Remove the thefmoslal and the gasket.
4. ThorOUllhlv clean off any remaining gasket material.
To Install:
5. Place the thermostat in the housing with the spring toward lhe efIgine.

......lIlhefmo.tal. are marked on tile oUler Ilange to Indicate tile proper
Installed lIosnton.

6. Position anew gasket with asmall aroounl 01 sealing compound applied
to both sides.

7. Install the watef outlet and lighten the attaehifIQ bolts to 13-1511. Ibs.
(18-20 t-kn).

8. REfililhe cooling system.

-

-
on

to drink

•_.
"""".(28

~

.II,ch
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fig. 5IlntllII/ldI.ullma.lfold l.It.Ilt-
llOl.nd to~Il'I8ll..nce-1.n-t1 2.st
....1••


AI.'1 Remot. the retailt, HCWI•• tIM
8CCI"''' till" "lit IIlrOIII 'Od!

FIlJ- M Thf .cce.....a CI~. l'Ioht-i...,
llrtebl ••• llII"conllctte! "-11'1 til,
.....Id

....
Fig. 17 Disconnect and til .11 VlClllm
ItO.. I1llled 10 Intak. mlnlfold rtllOV,1

....
Ag. 511lltllle/llll.UIt 1II••11old 11lIlI1I.
tion.nd tof1)UI stllMnce-1M2-t5 2.51..

'nulnt

fit. 12 OtI:cClllMd tilt acceI.l'Il.r call"
fronl tilt Inb IMIctI'

FI,_ 15 Rmmng lh ,... rill ret.l........

Fig, .. lift....." ."I.g"" .Iectrlcal
connector !rom Ihl M.nllold Air Tempen
lire (MAT) Sllllor

Fill. 10 RemO\', ,he .Ir 11111111.. hom til,
throttle bMy 1M .1, ell...,

....
F•. &3 RtltlM lIlI ..llrator CIIll,
.01;·.... brKilt rttaI.11lI HII

Fig. 16 Remowlnl til, ..lllIm ...... tilt...........,

Flo. H Until'" .nd till tilt eltclriCiI
cGnnKlor trom th. Automallc tell. Spnd
(AIS) molor
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-,
FI,_ 7' Ulful,n .Id 111,111, ,Ieetrkll
cDllnlclof InIm iii T1Irottl. Position sen
Ior (Tn)

~

Fig. 11 Removing tIl.lntlke m.nllolll
",1,1111"" IHllti

Fig. 72 RemovinG lilt Intake rll.nltold
from ttll WtI1lcll

13. IrlStali the Intake manifold gasket o~r the locating dowels.
14. lnstaliltle manifold In Illace and finger lighten Itle mounlmg bolls.
15 Torque the manifold fasleflers as follows

a. nghtefl filSlel1ef NO.1 to 3() It Ills (41 Nm).
b nghten faslel1efs NO.2 ltlfoullh No 7to 2311. Its. (31 Nm).

16 Conrm the EGR valve ItJtIe 10 the intake manifold.
1r: Conf'eCt 1M ttuollie valve linkitge. if equipped With automatic transmis

sion.
18 Conned lhe inlake manifold eleclJic heater wire connector. as required.
19. On vehicles equipped with POWef sleeting, instalilhe power steering

pump and its mOlNlling bracket
2Q, Conrled 1M vaetJum to from the EGA V<ll'f'e
21. Connect the sysillm coolanllemper3lure semler wife connoctOf {located

on the intake manifald). Conned tile air tempefalofe sensa!" wife, if equipped.
22. If equipped, inSlaU the vacuum advance CTO valve VOCUtlrn hOses
23. IllStallllle lhrottle body. Torque the throttle~ mounting bolts 10 14 tI.

Ills. (19 Nm)
24. Connect the PCV valve vacuum hose 10 the intake manifolel.
25 Conned me throttle cable to the i:lellcrank,
26 Conned: !he fuel pipe.
27. Conned: Itle coolanl hoses to lhe intake manilolel.
28. Installllle air cleaner,
29. Connect lt1e negillive battery cable.
30. fililhe cooling system.

4.0l En,lns

• S.. Fi,_re 73

.-TIl,lntI. Ind ulliUlt 1llllllfDId I,. moun'-d Ixtemilly on till tin
lide Of 1111 1l1li1111 Ind I,. Iltacllld to tIlel:Ylllllllr hili. They Ire
removed IS I unll.

1. DiscoorleCl the negative ballery cable.
2, Remove the air cleaner assemblv.
3 Disconnecl the accelerator cable, cruise cooiroi cabie, iI equipped and

transmission line pressme cable.
4. DiscoorleCl all electrical connectors on lhe intake manifold.
5. Discoonecl and remove !he fuel SlJpply anel relum lines tram the fLieI rail

assembly.
6, Remove the fuel rail and injectors.
7. Loosen the accessory elrive bells.
8. Remove the power sleering ptJmp.
9. DlsconrleCl the exllausl pipe hom the manifolel anel eliscarel the seal.

10. Remove lhe intake and exhaust manifolel
To Install:
11. Clean ltIe gasket maling surfaces thorooghly. Install anew gasket over

the alignmenl clowels and posilion the exhaust
manifolello the cylincler head Install boll NCl 3 finger-light.

12. InstaJllhe intake manifCllel anelthe remaining bolls anel washers.
13. Tighlen bOils, in sequence, to the lollowing lorque specifications:

a 80tts 1-5-24 ft. Ibs. {33 Nm)
b. 80lts 6 and 7-17 tI 105. (23 Nml
~. 8oIls8-11-24II lbs (33Nm)

CVlINQEI I;IAD DOWEl

to.! IQl!QUt

EXHAUST
~""o

Fig. 731nlllll/lrhaill mlnlfold Inmllilion and fo~ul uqlentl
4.Dl Inglne

14. fnstalilhe fuel rail and Injectors.
15, Install the POwef steering pUITlj) and lension the acceSSOfY belt to speci

ficatioo,
16. Using new O-rings, install the fuel supply anclleturn lines.
17. Connect all electfical ConneclOfS. vacllUm cOfIned:ors, throttle cable,

Cfuise control cable anellransmission lines
pressure cable.
18. Install the air cleaner assembly.
19. using anew seal, ClJOflect the exhaust pipe IClthe manifolel and lorqll!l

the bolls to 23 n. Ibs (31 Nm).
20. COf'lflect the negalive battefY cable,
21. Start the engine and check for leaks.

4.2l Englnl

• See Figures 74 and 75

The intake manitold anel exhausl manifold are mountecl externally on the len
si<le of tile engine anel are attached to the cylinder heacl The intake and exhaust
manitolels are removed as aunit. On some engines. an exhaust~ recilculation
val't'll is mounted on the side of the intake manifolel,

1. Remo't'llthe air cleaner and carburetor.
2. Disconnect the accelerator cable ffom the accelerator bellcrank,
3. Disconnect the pes vacuum hose lrom the intake manifolel
4. Disconnect the elistributor ViDJum hose and electrical wires at the TCS

solerloid vacuum valve.
5. Remove the TeS solenoiel vacoom valve and bracket from llle intake

manifolel, In some cases it might not be necessary 10 remove the rcs unit.
6. If so equipped, elisconnect the EGR valve vacuum hoses.
7, Remove the power steering mounting bracket and pump and set it aside

without elisconnecling the hoses
8, Remove the EGR valve. II so equipped.
9. Disconnect the eMst pipe lrom the manilold flange Disconnecl the

spark GTO hoses and remove the oxygen sensor,
10. Remove the manifolel attaching bolts. nuts anel clamps,
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Fig. 74 IlItabfull,lIt 1II,IIfoid Inst.lIatlOfl and tOrqll' uqUln_
".neftgln.

IOU Ic.oot:
, .~»N.[]." )

. !3N .. (Uh 1
- UN ... !?l } UIVoUSI

""""OlD

FlO. 7lS R,mOYlnlllh. Ixll.ult m'lllold rlll'.J"1 blltts

-
AI. 75 rna .a.lfollliatallatia. UL ......

11 seo-aae lie intake lIBlli!oId and exhaust rnatlltold from Itle EIllIIIE as
an assembty, Discard lhe gasket

12 It either Ilmltold is 10 be replaced they should be sepalCl!ed at Ihe heal
Ilstf area.

To IlstllI:
13 Clean the malmo surtaces oIlhll maflltokls and the cyliooer head before

leplacmQ the manilolds Replace them In reverse Older Dillie allow procedure
with anew gaske1 Tighlefl the bolls and nuls 10 the speciried torque in the
proper sequence.

14 Conl'lfCl the exhaust pipe 10 the manltold tlange TOIQlIe the nllls to 20
It Ills (27 Nm), Connecllhe spark eTO hoses and IflSIalllhe oxyoen seflSOf.

15 Install ttle EGR va've, it so equipped
16 InstaJIIlll powef steenng mounling brna and jlU(Ilp
17. II so equipped connect !he E6ft vatve vacwm hoses.
18 Instal h res solenoid ¥aWlI1l valve and briPello lie intake mani

Iold.
19. Conned !he dislrlbutor YaClUTl hose and e6edl1ca1 Wlfes at Ihe TCS

solenoid vnun va.'"
20 Coolllld!he PCS vacwn hose 10 lie lfItake mal'lllold.
21 Conned: !he acce efalof cable 10 ItIe accelefaklf beIIctank
22 IflSlaIIIhe air cleaner and cwtue&or.

Exhaust Manifold

REMOVAl & INSTAlLATION

Fig. n R'Ill'YlIlQ ...oault 11'''''0111 fnK'IlbI "tile"

5 Slipport Ihe marilo!d a'lll ftfllllYl! the I'Iuts from the studs
6 If anew maflilokl is beirlll installed lransfef the oxygen sensor. Torque

the sensor 10 35ft. Jbs. (47 Nml·
7, Thoroughly Clean the gasket malJrlII surfaces 01 the marilokl a'lll head,
8. Inslallthe manifold. usiBg a new gasket. Torque the ools to 23 nibs,

(31 Nm).
9. COlUlec1lhe OX}'lJlln sensor wire

10. Connec1lhe exhaust pipe at lhe manifold,
t1. Connec1l11e EGR tube
12. Inslarr the intake manifold

4.0l.nIl4.2L Enllnes

• see Flgum 73 ••11 74

The irllake n exhaJsI lTlafHlo1ds on 4 Dl.. and 42L Mgines must be f!IOO'l'ed
togettlet see Itle~ lor flIT'OWIO nI insIalllflQ h lrillr,e marilokl,

Radlalor

REMOVAl & INSTAllATION

• SM Figura 78 ttlf'I 83

1 Ofiitlltle rad ab" 171 qleI'IJrlII the lIrall'l alCk n JerT\O'iTJ'1Q 1tIe radiator
[lIOSSlJ. cap

. CAUTION
2.5l E.IIM

When draining II.. coollnl, keep in mind ".1 cab .nd dogs af'l
• Sle Flgart. 58, 59, 7fi ••d TT .ttracted b' el",len. glyce! antifft.re, .ni art IIde Il'el, 10 drtlllt!

1. RefTlO'le lhe intake manifold .n, Ill'lls leflln an uncovertd cont,llMlt Of In puddles on tlMl
2. Disconnect the EGR lube ground. This will prove fal,lln sufflclenl qu.nm,. Always drain ttle
3. Disconnect 1M exhaust pipe a11he mamfold. coolanlinio , seal,ble container. Coolantshoull! be "used unless

4. Dlsconned the oxygen sensor wire ---=ll:I:.:..:n1:.:m:ln:.:":d~"::.:.":.::.~"~I~'.~.~"~'~Id:·--------- l
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FI,. 71 Rlmrnoe tM lOp hote lithe nlliltor

-
F•. 11 II.... the 11 ,....111 Nib
••f IIlOII ..U,. ...

AI. 71 S41.Hlt 1h1I1IIIlialor ovtrft..
1lOI, C111l, ., lie rHl.tllf II IDOIn""....

-

• Fl,. U TWbt 111111 ,.111.. 11011 a" III till

~""ow til...

fill. &3 RIIIIM tlle I1Idi.tof "'1l1IM NtlI·
d.

2. Remove the upper iiJ1d 10'lIfef hose cla'r4ls MIll hoses at .., radialor.
3 OiSCOf1J'1eCllhe alliomalic transmission 011 cooler lines at the radiator.

i1 so equipped. RenlO'I! the ladialof shlOlJd from the rilllialor. il so
eqUIPped

" Remove all attaching screws 1tlaI sewl! the radlalor 10 !he l1lliatOf body
support.

S. Remove the racltalor
6 Re(llace In reverse order ot the above procedure

TranSIJIlSSlOn 0,1 Cooler

The transmission main oil cooler is located in lhe radiator lower lank. The
cool9l1s not a serriceable component It the e:ool9lls damaged in any way, the
radiator wII have to be replaced.

Water Pump

REMOVAL &INSTAlLATION

• See FI...... 14 Illru 94

-Saini wilkin eq.lppell wlrh .If CO/lilltlonl'lIld ...",mlnllllrl"
bltl In • "nne·rot,tllI' ••ter PlIllIP coupl,d with. 'liSCO" fl.
drl.. la.mllly. n,.. tompoll,nb 1111 Id,,,tIllld II, lhe won!
REVERSE mlnpell on lh. com of Ih. vllCOUI drive .nd on IlNIlnn.r
11111 01 lite I.n. Thl word REV I, "SO Clil Into Ill. 110'" 01 the wlt,r,um,.

I Orainlhe cooling system.

.-.--:::-.-r.-

--- fll.14 Wiler PIIl'\IlI1movlland Intlna·
tlDlt-2.5L., 4.Dl and 4.2l .ngln"

fig. 15 R.movl.. Ill. lin Ind pun.,
tttlcllhli 110111

Fig. H RImln'lnglhl '-n IIllI pulley
_mbly frall'1 lIIe ,ehlcle
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Fig. 87 R.movlng the lin shroud from the
vehicle

Fig. 90 Remowlng the power steering
pump .nd bracket ntalning bolls

Fill. 88 Removing the f.n pelley from the
watlr plImp

....
fig. 91 Removlth. power sleerlng pump
end mave llilid. without disconnecting
till fluid linn

Fig. 89 RemovlllQ lhe paili'M sleerlng
pump relllning bolts

Fig. 92 Remon the power sleerlnl PUII1P
mounting bncket

....
Fl•. 13 Disconnect the lower hon .1 the walef pump

. , CAUTION

Wh,n dra1n1na Ihe I:oolanl, kelp in mind lhat cals .nd dOQs are
.ltracl.d II, .III,llnllll,col antifreeze, Ind Irl qulle IIkery to drink
any Ih.t I, Ietlln an uncovered cont,ln,r or in puddles on the
ground. Ttlls will prove fal.lln slIfflcienl quantity. Always drain lhe
cool.nl Inlo I "al.ble conl.'nlr. Coolant should be l'1us.d unl.n
Ills cont.mln.l.d or IeY"ll years old.

2. OiSCOflllect the hoses al the pump.
3. Ramovelhe drive belts
4. Remove the Ian and shrood
5. Remove lf1e power steerirtg p~ llracket.
6. Unboll and remove the pump.

Fig. M Removing the Wiler pumll mounll ..g bons

To In,I,II:
r Clean the mating surlaces thoroughly
8. Using a fleW gaSket, illStall the pump ana torque the bolts 11) 13 11

Ibs, (18 Nm) for 1987-92 vehicles. or 22 11. Ibs. (30 Nm) for 1993-95 vehi
cles,

9. Install the Ian ana shrooo,
10. IllStall the power sleefiflg pump bracket
11. Install an(! acIjlJSt 1he drive belts.
12. Conrrecllt1e hoses at II'le PlIfllp

...On 1989-911 engines, remove the toolant lempefelun sensor twitch
louted In the Inllke rnlnllold to permit air to escape from the block.
Reinstall the swltcll wilen the syslem Is filled.

13. Fill the cooling system
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-

9

7

32610
CylinDer Head

REMOVAL & INSTALLATION

_n IS Important to lot, 11m ..chlno1n, Iaa ill owalllld tollllglltln·
Inll "1I"net ,ltd IOrqIM. tncon1ct Iilllttenina pro*ul'l ml' ~u..
had ••". IIllII cOll1prnslan lou. ClImId stqltliCI 1II1II torque lor
.xll ...1.. mod,lls sllOWft II tills SlCUOI.

Z.5L En,I,.
1967-16 VEHICLES

• 511 FIII,res 95 and 96

1 OISCl)ft e::t lI1e baler, "ound
2 Drain the COOling systen'l

, . CAUTION

Wilen irllning the coollnt, Il••p in mind tllli tits and 1I0lS Itl
Iltnc:tli by Ithy.... ,tycol.lltilflllt, .M.rI quill i!klty 10 drillk
IllY thlil. len In In uncoytred contllllr Of In pudiln on Ill'
ground. Tltis will prowe I,tall, Illfficl.nI qu.ntttr. Alw,t'I dr,ln Ih,
tool,nt Into I ",I.bl, contaln.r. Coolant should b' reused unllss
nls contaminated or IlYlral , ••rs old.

1 Oiscol'lllld II1e hOSeS mille It'8ulll:Slal hwslr'lg
4 Remove the ardenl.
5 Re~ lf1e rocker arm cover The CO'o'ef seal IS RN sealef Break the

seal With aclean pL4ty knite or razor blade 0001 atle~ to lemove the cover
Ufltill'le seal is broken To Rfl'I:lYe the cover, PlY whet! mdicaled a11he boll..",

li f\(rn(M the rocIref .ms. Keep tI1!m II ordefl
7 Rerlll~!he puwfods,~ them In 0Idel1
8 Rl'JOOve lt1e power steerif)Q pump bl'mt
9 Suspend the pump out 01 the way

10. Remove the 1_ ard eJtiausI rTa"I\oIds
11 Remow!he ill' condiIOIIlIlQ comprtSSOl' «file bllIt
12. Loosen tie aRemalor dfl\~ bell
13 Remo¥e tile c:ompressor/atlerl'l81Of bracket moun1ll1g bolt.
14 Unbolt tile compressor and SlJspeod it out of lIle~. 00 NOT DlSCON·

NECT THE REfRIGERANT lINfSI
15 _ .. ""'" ....
16 DisalInlcl the~.me senllflQ 00. m.
17. fIIYnove the head bolls
18. Uft!he hea\I oil tile engine and place II 00 a cleall WOfkbe~
19 Remove the head gasket
To Inst.ll:
20 Thor1lughIy eleiIn!he~ rrraLlYJ Sl.rIaces R8no'o'e all Iraces of old

gas«eI: maEnaI, flel!llye all carOOn deposits from the ambusIlOll~
Lay aSlJaiQhIlldoe aCl'OSS the head;nl check klf flatness. TDIaI deviation ShOuld
no! exceed 000110 (0025mm)

FII. 15 Cylinder 1Ie.II.nd ~ponenIl-2.5l.ngln.

21 00 not apply sealanl to the head Of block. Coal both sides oIlhe oasltet
." til sealer The gasket should be staroped TOP kr instaI\alioll p~ tie IJilsIIe\
"' ..-22 ~JI!he Il!ed on the block.

23 CoaIIhe heads of studIboIt No. 8 In the to/~e sequence IIluSlrnllon,
wilh Loetile 592 or equll'8lent Install all the bolts. Tighten boll Nos. 1through 7
In lfuee equal steps, 10 IIle~ shown,ro8511 100 (115 Nm). Then
torque !he No 8sllidlbolt to 7S fllbs (102 MTl)

24 Connect !he ~atlJre sendrlg unit 'Mre

25 ,""' .. """' .....26 InslaU the compressor
27 Install !he compressor/allemator bracket mounting 0011
28 Adjust the altemalof drive bell
29 1nsIa111he au coodi'ion IYJ CQ'l1Jressor dfl-..l belt
30, Instaillhei~ ¥Ill e:xhIusI mPloIds.
31. InsIillll1e power steeing POOll bI'acklt
32. Inslaliltle pushrods Keep them In Orderl
33, IflStali the IWet arms Keep Itlem in orderl
34 ThofOUllttr clean the /lDtirg SlJrtaces of Itle head and rocler ClMlf' Run

• ~ In, (3rml) bead of RTV seaJer along the Iqlh at the seab"fJ Sl.r!ace of !he
IlllIId POSllJon Itle COI'lI" on lie head WJ!htn 10 m,!Ues 01 IWijing!he sea e1.
TOIQtJe the CO'o'8I' bolts. III ac:rissaoss paltern, roSS inctt ttlS (6 Nm)

35, Instaliitle air cleaner
36, CollfleClthe hoses at the thermostat housl~.
37. CoMtd!he baIIery groul'ld
38. HIl the cooJ.-.g systen

1JIf VEHICLES

• See Figures 95, 97, 98 .nd 19

I Dlscomecllhe baltefy ground
2 DraWl the coolilQ sysl!m

.. CAUTION

When drtlnlnglhe cool.at, keep In mind lhal ~ts and dop .re
aftr.d.1I by .ltlylelMlllycol.nlilreezt, aM "I quile lillity 10 IIrll*
any thai Is I.ft In .n uncoYered comailler or In ,"Illes lNl ",
gfOllnd. This will ,rovelatliin SIiIfflclent qlJlnllly. Alw.ys dftln 1bfI
cool.nllnto ....I.bll contlin.r. Cool.nt should be flum anlm
Ills conl.mln.lelt or IIvlr.1 y.ars old.

3. OisQlnrled Ihe 00ses at the tIermostit hOUSi'lQ
.. Remove the au-~.
5. flemOYe tile rOCkef arm covet. The CCYef seal is RTV sealer 8reak lhe

seal .....lltl aClean piJly knife or flZOI blade. Don' a!lempllo remo'o'e the COYer
until the seal is broken. To remove the (;()Vel, pry YItlere indicated at the boll-6 flarove!he rocb!I ilI1T1S, Keep lI'll!nlln order!

7. P.er!1o'I'e tile ptSShrods ~ hm Ifl ordIJl
8. Remow:!he pcM.!I st!leling pt.ITll bradlel
9, Suspend tile pump out of the way

10. Remove the intake and exhaust ll'l3l1ilolds
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Fig. 97 Flbrlclte allllnment llow.ll
1nH52.5lenglnn

Fig. 98 Alignment dOWlllocationl
1889-95 2.5L lnalnel

Fig. " Cylinder htad bOn "1I1II1nll9
seqltnc&-1i8t-t5 2.5l .",l",a

11. Remove \tie ail conditioning compressor drive belt
12. loosen !he alternator drive bell.
13 Remove Itle compressl)r/allerna1or bracket mounting 0011
14. UnbCllllhe compressor ancl suspend it out ollt1e~. DO NOT DISCON-

NECT THE REFRIGERANT lINESI
15. Remove ltle spark plugs.
16. Oiscoonect the temperature sending unit wire
17. Remove the head bOlts.
18. lift the head off the engine and place it on aclean wolttlerdl.
19. Remove lt1e head gasket.
To Install:
20. Thorooghly clean the gasket mating surfaces. Remove alilraces of old

gasket material. Remove all carlXll'l tJepoSits from the comtlllstion chambers
Lay astraightedge across the !lead and check II)r flatness, Total cievlatlon should
not exceed 0001 in. (O.025mm).

-llle cyUnlIer hlld gasket used on tile 2.5llnglne" a composition
gllllit. The IIa.,t lito b, Inslalltd dry. Do not USI IInket ..,Ung
compound on th, IIault.

21. Fabricale 2cylinder head alignment dowels Irom 2use<! cylil'l(1ef head
bolls Cut the head of the longest boltl)lf below the hex ,head. Then. Cl.Jt aslot in
the lop ollhe dl)WE!l to altow easier reml)V3l with ascrewdriver

22. Install DOe dowel in boll hole No. 10 and the other dowel in tlolt holf
NO.7.

23 Place the cylil'l(1ef head gasket over the dowels with the flUmbers lacing
up

24 Pla~ the cyliOOef head ewer the dowels.
25. Coat!he threads of boll No. 8only. with Loctite PST sealant or equiva

""I.
26 Install all head bolls excepl Nos. 7and 10.
27. TIghtef1 the bolts In the sequefll'e shown in the iliustIalion to the tollow-

ing:
a, TIghten tlolls 1lhrouglll0 in se<ltJeoce to 22 fllbs. (30 Nm),
b TI~ten tlolls 11llrouglll0 in sequence to 45 ft. Ibs, (61 Nmj,
c. Rect1eck bolts 1through lOin sequeoc:e tel verily that they are 45 ft.

Ibs (61 Nm),
d, Tighten tlolts 1lhrough 7In sequeoce 10 110ft, Ibs. (149 Nmj
e. TIllhten tlolt 810 100 ft. Ibs. (136 Nm)
f. TIghten tlolts 9aoo 10 to 110 ft, 100, (149 Nm),

_Ourlnlthe flnalllghlening sequence, bolt No .• will blilltltlnid to I
lower tort!ueltllR lhe rat ot Itle bolll. Do not overtlghltn boll No. I.

28. Connect the tempefalure seooiog unit wire.
29. Install tile ~ark plugs.
30. Install the compressor
31. Inslallille ccmpressor/altefnalOr bracket mounting boiL
32. AdjtJsttf1e allernator drive belt.
33. Instalilhe air coooilioning compressor Ckive belt
34. IllStalithe intake and exhaust manitoIds.
35. Install the power steefinll pump bracket,
36. tnstallthe PUShfOds, Keep them in ordef!
37. Install the rocker arms Keep them in order!

38. Thoroughly clean the mating sUlfaces of the head and rocker cover and
inslall as outlined eartief in this sectioll.

39. Install ttle air cleanef.
40. Connecltlle hoses at the thermostat housinll.
41. Connoclllle bal1ery ground.
42. Fill the cooling syslem,

1990-95 VEHICLES

• See Figures 95, 97 Ihru 104

1. Disrormect the battery ground.
2. [)fain tile cooling system.

. , CAUTION

When draining IIlI coolant, kllp In mind that cals aad dOQs Brt
attracted by etllylene glycot antifreeze, and are qune likely to drink
Iny thai II len In an uncovered c:onl,lner or In puddles on thl
ground. This will prove fal,lln sufflclenl quantity. Always drain the
coolant Inlo a seal,ble contailler. Coolant should be reused unll"
It Is contamlnaled or several years old.

3 Disconnect tile hoses at \tie thermostat hOllSing,
4 Remove the air cteaner
5 Remove the rocker arm oover as outlined earlier in this sec1ion.
6 Remove the rocker arms, Keep them in order!
7 Remove tile pushrods. Keep lhem in or~r1

8 Remove the power steering pump brackel.
9 Suspend the pump OUI ot the way.

10 Remove tile intake and exhaLJSI manifolds
11 Remove the ail cooditioning compreSSOl drive tlel!.
12 Loosen the alternator drive tlel!.
13 Remove the compressOl/altemator bracket moun4lng boll.
14 Unbollthe compressor and suspeoo it out of the wa~. DO NOT DISCON-

NECT THf REFRIGERANT LINES!
15 Remove the spark plugs.
16 OisconflllClthe temperature sending unit wire
17. Remove tile head bolts.
18 lift the head off ttle engine and place ilona clean workbench,
19 Remove the head gaskel.
To Install:
20. Thoroughly clean the (laSket mating surfaces. Remove alllriK:eS of old

gasket material. Remove all carton lEposifS from the oomtlustion cnamtlers.
lay astlalghtedge across lhe healj and check t(lf tlalness. Total deviation should
not exceed 0.001 in, (O.025mm)

-The cyUnder Ilead lIasket used on the 2.5L eltlline II , coll'lposltlon
1I1.1t. Thl 111.111110 be Installed dry. Do not u.. gasklt "Iling
comllound on Itla,lskel.

21. Fabricate 2 cyIindef head alignment dowels Irom 2used eylie healj
botts. Cut the head of Ihe longest boll 011 below the hex head. Then cut aslot in
the lop 01 tile dowel to allow easier removal wllh ascrewdriver
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_.
Fl•. 110 Olsconntd Ill' coolanlllo..! II
1M IiInl\01t1l toUilng

All. 101 DtlcenNd the coal.MII... 1t
1111 tIlermostllllonlng

Fig. 102 R.1lI11ft til. cyIl• ., IIIH-to-
block Iloltl

.....

22. Insla one dcMeI i'l boI hate No. 10 and the OCher OOweIln boI: hole
No 8.

23 Place Ihe cylinder head gaskellWeI' the OOweIs 'tiI"11h!he nllrbers racing..
24. Place 1l1e cylinder Ilead over the dowels
25. C03Ilhe lhlaads of bolt No. 7only, wllh loctlle PST sealalll or eqJivalent
26. Install all head bolts except Nos 8and 10
27 Tl(.jlterllhe bollS In the~ shown in llle iIIuslralion to the Iollowiflll

a Tighten bolls 1lhrougtl 10 in sequence to 22 It. Ibs. (30 Nm)
b. 1111h1en bolts llhrollfJh 10 in sequence to 4511. Ibs, (61 Nm).
c. Recheck bolts 1 through 10 in sequence 10 verily thallhey art 4511.

100. (61 Nm).
d TJghlen bolts llh_ 6 in sequence 10 110 It 100 (149 Nm).
e Tighten 0011710 100 It Ibs. (136 Nm).
j, TlQ/":en bolts 8 Ihr0l.l\1110 to 110 llibs. (149 t«n)

-DIN1I(1Il1 nIMIIIrg....11lII lellluetlCe, bolt Ncl. 7 will III tight_II tIl
lonr IlNQII~ til. rest Of lilt Ilolb. Do 1I011Mlrtl(lht.n 'til No.7.

28 eonr.:t the IefT1pe13ture sendlng lJ'Iit WI'f!
29 1nsSa1llhe spark plugs,
:J) W1staIllhe ctIf!1Wessor
31 lnsiaR the ~essorla Iemaklr bratiet mour1:mg boll
32 Adjust thea~ driWl belt.
33 mtaIIlhe ai" cmI boolOg ~essor «i\lt bell
34 Install he mt.e 1100 EXhaust ma'ito'!l:s
3S InstalIle powef s8lr1ng pump!ndrel
36 InsIaIIlle pushroos Keep them in order!
37 InstaIlle roc:Iler amIS. Keep them in «lief!
38 ThoIoogllIy clean the malll'lQ suftaces oIlhe head and rockef ClMf and

install as outlined earlier in th:s section.
39 1'lStal11l1e air cleaner
40 Connect the hoses ilIlhe thermoslal housiog
41 Coo~ the battery ground
42. Fill the cooling system.

.....
4.01. Etllne

• SII FI,.,.I 1D5 .nd 1Dfi

1 OlSCOMeCllhe~.ery {JOlJ'Id
2 OraJfllhe cooli"J system.

.. CAUTION

When drllnlng ttl. c:~.Ilt, ~"P In mind thai ells .nll 'ltgIlre
IUr.dell by ettlylene glycol Inlllrlll', Ind .re qUlle 1I~.ty 10 lIr1nk
.ny IIYlilieft In In uncovered conliiner or In puddles on ttl.
oround. Ttl.. will pron I.tal In dlel.nt qu.nttty. AIwaYl drain Ill.
coollnl Into I 1I111bl. coniliner. Coolillt Iftolld b, reld.1I unl.n
II II (oltlmll.ted or llweral yeln 0111.

flO. 105 Cytllllll' 11.111 boh No. 141oclllolt--ot.0L "'Vlnl
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Fig. ,. Cyillder hta4 botllllltll.nlnllllllu.nc........Ol.nd Ul
'Rglna

Valves and Springs

'.', CAUTION

30, Adjust the alternator drive bell.
31. Inslall!he air condiliooing compressor drive bell
32 Inslalilhe intake allll ahaust manifolds
33 Inslal1lhe power steermg ptlmp bracke1
34 Inslall the ptistlrOOs. Keep lhem in order!
35 lnstalilhe rocket' arms. Keep them in ordel l
36. ThorOUOh1y cleanlhe mating suf1aces of !he head and rocker cover and

Install as outlined earlier in this section
37. Instalilhe air cleaner.
38. Connect the hoses allhe thermostat hoosing.
39. Connect the battery ground.
40. Fililhe cooling system.

4.2l Engine

t see Figure 106

1. Drain !he cooling system and disconnect lhe hoses at the thermostat
housing.

2. RemOVfllhe cylinder heal! cover (valve cover), the gasl«l1 the rocktlf arm
assembly, allll the pushlods.

-The po,hrods 111111 be relilaced In th,lr orlilial poattillftl.

3. RemOVfl the Intake arid exhaust malliioid from lhe cylinder head
4. Disconned the sparll plug wires and the spark plugs 10 avoil! damaging

lhem.
5. Disconnedlhe temperalure sending unil wire, ignition coil and bracke1

assembly Irom l/Ie engine.
6. RemOVfllhe cylinder head bolls, the cylinder head and gaskellrom lhe

block.
7. Thoroughly clean lhe gaskel ma1ing surtaces Remove aillrac:es 01 old

gaske1 malerial. Remove all carbon deposils from Itle combustion chambers.
Lay astraightedge across the head and check lor f1alness. Total d~iation should
not excee<l 0.001 in. (0.025mm)

To Install:
B. 00 not apply sealant 10 \he head or block. Coat both sides 01 the li3Sket

with sealer. The gasket should be stamped TOP for instalialiOn. Place the gaskel
00 lhe block.

9. Install the head On the block. Inserllhe bolls and lighten lhem, in
sequence, 10 the proper torQue. in three progressive passes, TorQue all bolts 10
8511 IbS, (115 Nm), axCllllt No 11 in the torQlle seQuence, which should be
coatec with sealer afld torQued to 7511. lbs. (102 Nm).

10 Conned the 1emperalure sending unit wire, ignilion coil and bracke1
assembly althe engine.

11. lnstalilhe spark plugs and connect the spark plug wires.
12. Install the intake and exhaust manifold on the cylinder head.
13. Install the the rocker 11m assembly, and the pushrods.

_The pulhroil mUll be "placed In th,lr orlglll.1 posltlonl.

14. Install the C)llInder head cover (valve cover) and the gaske1.
15 Conned the hoses atlhe thermostal housing.
16 Fill the cooling system.

t See Figure 107

_Fabrlc.te a Vllv. an.nglllllnt Hanl tl III when you remDYI til
nIYII, whlcll wllllndlc:ele the port In whlcll each Vllve W.I originally
Instailid. Alia notllhlt the vllve kip, rolalDtl, ups, ,Ic. lhould be
.rnnltld 1M • m.nner whlc:h will Illow you 10 lalall1hem In 1he Vllve
on wtIich ttl., ..,e orlgl",lIy litel.

When drtlnlng the coolanl, keep 1'1 mind Itllt call Ind ~Ols are
alhletld by It"rlene glyeollnlllretzl, and Ire quite likely to drllk
any thai Is len In In uncovlrld container or In piddles 01 the
gfound. This will prove 'I'alln dlclenl qUlntlty, AtwlYI dreln Ih,
coollnt Into a "liable container. Coollnt Ihould bl reusld unlllS
1111 contamlulecI or lenrll ,.Irs old.

•••

-----------
11 7 ......

<:=:JFRONT ~; -;

4. Remove the air cleaner.
5. Remove the rocker arm oovef as oullined earlier in tills section.
6. Remove the rocker arms. Keep them in order!
7. Remove the pusluods. Keep lhem in order!
8. Remove the pcl'Ntlr sleering pump bradet.
9. StJspend the pUfl1} out of the way

10. Remove the intake and exhaust manifolds.
11. Remove the air condilioning compressor drive belt.
12. Loosen the attemalof dlive bell
13. Remove the comeressor/al\emalor brackel mounting boll.
14. Unbollihe compressor and suspend il out of IDe W$:'f DO NOT DlSCON·

NECT THE REFRIGERANT lINESI
15. Remove the spa~ plugs
16. Disconned the temperature sending unit wire.
17. Remove the head boilS.

-Bolt No. 14 cannot be rlmmd t1nlllllMl he•• I. moved torwlrll.

18. Pull boll No. 14 out as tar as 11 will go. then suspend the bolt in this
position (lape (Iroond lhe bolt).

19. lilllhe head off the engif"le aAd place ilona clean workbench
20. Remove the head {I<lSXet.
To Inmll:
21. Thoroughly clean Ihe gaSket maHng surtaces. Remove all \Taces 01 old

gasket material AemOVfl all carbon deposits from lila combuSiion ~bers.
Lay aslraightedge across the head and checIl for flalfless, Tolal deviation should
noI exceed 0.001 in (0025mm).

-ne crllnd" hetd ,I.bt ustd ollih. 4.0l.nllnllll compDllllDll
pdll. TM Ildlt II '0 biinstilltd dry. Do not lilt gldlt .ullng
CllfnlKlulld on tbt oallltt.

22. Place the cylindef head gasket OVflr the engine with the numbers lacing
uP·

23. With the No. 14 bolt held in place (lape around the bolt), instalilhe
cylinder head Remove the tape from boll ~ 14

24. Coatlhe Ihreads 01 sllJd boll No. 11 only, with loctile 592 sealant or
eQuivalenl

25. Tigh\ellihe bolts in Ihe sequence shown in the illuslralion 10 lhe follow-
ing:

a. Tighten bolls 1through 14 in sequence to 22 ft. Ibs. (30 Nm)
b. Tighten bolls I through 14 in sequence 10 45 ft. IbS (61 Nm)
c. Recheck bolts 1 through 14 in sequence to verify thai they are 45 n.

Ibs. (61 Nm).
d Tighten bolls I through 10 in sequence to 110 n. fbs. (149 Nm),
e Tighten boll 11 to 100 ft. Ibs. (136 Nm).
I Tighten bolls 12 tflfough 14to 110 n. Ibs. (149 Nm).

-During thlllnliligitlnlngltqulnl:l, bon No. 11 will b.llghtlllld 10
I 1000r lorqtlllilin thl ItIl olllll bottl. 01 !lot ovtrllghl,n boU No. 11.

26. Conned the lempera1ura S(lI1ding unil wire.
27. Install the spark J)lugs.
28. Install the ~ressor.
29. Install the compressor/alternalor bracket mountillQ bolt
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REMOVAL

~--

2 Using agu 00 cleaner dlucted into a drill, clean the valve gtJldes
CIledt Ihe val...e stem afld gUIde diameters 'til" th mcromelel1 The lPJides are
not replaceable If DUI of specificalJoo,1tley f'lJSI be reamed aIld an insert
pressed I•. Of they may be kJuled to bl'llllIlCllnterior metal, leslOlllllllheir
diameter.

-VI. wIttl onrstzed ........ __", Pal..... to c........ lur_•.
3 InstaJlIICh valWl lito its respectJve pen (llaidel oIlhe cylinder...,
4 Mw11 adial ioolcator so N: its POllll8f is at 90"' to lI1e vaIYe SIeM, as

dOSe kllhe valve glide as possible.
S Move ltJe YaM all Its seal. and measufe!he valve ouide·lo-steM

clearance by roeiling the sltm back and forth 10 actuale lne dial
IndlcatOf

6 lnsped Ih8 sPrings lor obvious signs of weal. Chedlllleif illSlalled heighl
illld tensioo usirlil1he values mtile IJaIYe Speclflcations Cl'rarl in this sedioo.

-Reflelng 01 "lvn Inti ottter "ctt cylllMl,r "'Id _or'; Is most ..slly
done ~ I midline shOll. TIte ,uliity .nd 11m. 11'1I11 '111Iy Inlilies the
COIl.

I-----:=_

Fli. 107 VII.. and nm com,onellta

,..--

--.

• Sit Fllllrll'. and lD9

1. P.en'lo¥IlIhe cylinder head from ltle engine.
2. Remove Ihe rocker arm assemblies.
3. Using aspnog compressor, compress the val\1 spnllgS end reroove!he

keepers (locks) ReID the compressor lhen 1'efI'IOYe!he washerS or I!lainers, lhe
~ and, if eqlJlpped,lhe!<Mer washers Keep all partS in order

Fig. 111 UlIItIII leYlr'"", nl'll Ifrlnl COlllllrnlOt 1001. Wltlllll.
retaln,r Ind 1Pf'I"lI COmprtAtd, the ..I.. loeb can be remtnold Fig. 110 M....r.m.nt of Ib."1vI ~Ide bm dllmmr

Fig. '" Using I screw·type VlIn ""'. COfIIprtUOf 1001

CLEANING AND INSPECTION

• S.. FI'lrllttO, 111, 112, 113 Inll 114

1. Clean the valves with awire ~I, then inspect the valves !of warping,
cracks or wear They may be rel3Ced I! not exc:essiv&ly wocn or pitted Fig. 111 M,"urlrnlwf alltlelltefll ma....menl alltle v.lv.sum
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I
"'U'C".'1"
~----, VAt.. MONG

Fla. 112 M••uremeal ot Ihe YlI¥. Hli
I1ln-Olll fit. 113 V.lYIllClrtg lIl_filn Fig. 114 Critkli ntvl dll'1ll111l1l11

REFACING VALVE SPRING TESTING

• S.. FlgI'" 115

All valve g'illdiflll WOIk should be perlormed by acompetent, professional
machine stlop. Re:surlare the 'ilI1ves ilCCQ(ding 10 specilicahons in Ihis sedion.

-Vim flee '1II1t is nOI.tw",ltMntklt to ..I.....111111.

AmlllllTllJllllMOln of Y.a in. (0 Smml should fa'!8ln alef Qllllling!he
vaM. The vaM sten top should also be~ and rest.rlac:ed by placinolhe
s1em in !he V-bIock of Ihe grioder. a'llIlUrni1g iI Miile pre5S11lQ 1911ty aQaifist
fie IPTld no wheel. Be sure 10 chamfer lhe edge of !he lip so IhaIlhe squared
edges 00n' dig inIo the 'odc!r arm (I" l3TI.

lAPPING

• SH A,lres 111 and 117

ThiS prOO!d.., $/'IOt:fd be pertorrned aftef 1h! Vh'e5 nl seats have bee'l
ma:tlined,lo insure thai ead1 valve Miies to each seal precisely

1 Irrmt!he cyIlllllef head. liglltl)' kJbricale he valve stems. and instalilhe
valves ifllhe head as numbered.

2 Coal valve sealS WIth line ,.-inding CMlXJUIld, WId~ the lapping
1001 sudioll cup to a valve head

-~"1fl1tl. 'lldioll ClIp.

J Rotale the tool betweefl yeUI fl3lms. changing posilion and iiftilliJ Il1e 1001
ot!efllo prevent grooving

4 Lap the vaJYEl unlil asmooth. polished seat Is evklent.
5 Aerrx:l¥e the 'Rive: ai'll 1001. iWld rinse~ all traces ot grinding com~.

• S•• FI,.res 111,119 lId 120

Place lila spring on a tlat surtace nexllo asquare Measure !he heigtll ollhe
spnf'lg. and rol2le It against the edge ot the SQUille III measure dislortH)f1. Ii
spr,ng height varies by more 1hafl V.. if1. (1.6mm) Of it distortion exreeQs 'Ii.
in (1 6mm). ,eplace the SPl'lng.

II add~jon these mlualions. chect spflflg pressu~ all boIllhe insWled lI'ld
oompr!:SSed heights USil19 a~ $pfillQ rtster

-c....rISMCI Itel... II" lut,1l1d "11'Il: ..1nn till nMlift IM'
1l/A111lt1lt.

SprilVJ pl!SSllIe S!lOU dbe W!till 1 b. of II I0Ite SIU'loS in ear

"""'"
INSTALLATION

• Set figure 121

1 Coat all fl311s with clean engl'le 011. InslaII all partS in their respedrve
locatl()flS. Tl'Ie SPflng IS {nstalled 'fiith!he dosety WOlJld colts Icrwatd lhe val\1'8
head. Always use lleW vahoe seals

2. Use a spring compressor to iflSlalilhe keepers and slowly release \he
compressor after lhe~s are in plaCe,

3. Release the spring compressor Tap the end oilhe stem wilh a WOOd mal
let to Insure lhallhe keepers ale securely In place

4. Inslall all other parts In reverse order ot removal.

r.

I
.1

_. _.
fit. 115 Rlflei.. I nln. AWin
,qul",,1II maellln, ,lIop ClII d,tlllS I'"
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r~"!!.'·''''"'-''-_
•• •

f}g. 121 Vltwe .,rI.. hlllllkMI heigl'll: (A)Fill. 119 Tilting I", nl'tl *JIrlnl

a..ose:O COIL
END DOWNWARD

-NOT MORE
THAN ....... _

~

fl,. 11. Chct 1M "h. spring In.
1.......II~~.r...a

FI,. Ulll11ta1llh1 VIm ..... suls

Valve Seats

REFACING

•
The sea~ may be felaced with a special grinding tool 10 the dimensllJllS

shown in the Valve SQecilicalions Chart

011 Pan

6. Remove the belilloosing access plate.
7. Uflboll and lemove the oil pan.

To Instill:
8. CIear1 the gasket surfns ltloroughlV
9 Install a replacemefJl seal at the bottom ollhe l,millll case CO¥ef and aI

tile rear beaflng~.
10 Uslf'll'J new gaskets coated wiItI sealer inslalilhe pan and torque llle

boI1s to 10 ft. Ibs. (1~ Hm).
11 Inslall an other pans in rMrse Ofdef III removal.

Fit. 122 on Pli R.lllets.ld ...1.-1917-11 2.5l, 107-H 4.n
.nd 1191 4.0l.ngln..

REMOVAL & INSTAlLAnON

2.5l Engln.

1117-11 V£HICLES

• SM A,I'" 122

1. OlsoomecIlte balIery ground.
2- Raise and~!he W!hiCie on~
3 Drain the Oll

. CAUTION

n., EPA .... 11III prelo"td ctlllCf wIttI atd ...Ine 011 may
u'" • 1IUlI"' of Ill" II..,,.., Ilel'fllII ClKerI YOI 1II.,1d
..Ite.,.". lite" 10 mlnimlzl ",r "'OIUrt 10 I.td "III.. oU.
Prottcti", 110'It1 sIlOlId II. worn wil." ell'Il,lno lhe 011. W"II your
IlInll.,M Iny dtef 'XPOS" skin .".. IS 10011 as poIIiIM. Iftll'
exposun to ,lid ••,Ine 011. Soa(ll.nd Wlttr, or nt,rleU h••d
clll'* ....... 1M lsed.

4 Disconnect the exhaLtSt pipe at the manifolcl.
5. Remove the starter.

1IltJ-ft IIEHICLES

• S.. FlgllrtI122.1td 123

1 Disconoecllhe negatl'le baIIery cable.
2 Raise a)d~ Ihe vttliCle salel)'.
3 Drain the engine oil.
~ Discomed ttle emaust pCpe aI the man loki
5 O!saItltdtle ellhiIust /al;Iet alh caW)1ic c:orwerB and IoMl f1eppe.
6 FIemo¥e the slaneL
7. fIemot,ie til! belllolMlo iiKXeSS 00ltf
8. Position ajId(Saand diiettlt t.nlllf Ihe ....bfailan~ P\Di_

of 'II'OOd bdween lhe iP mlhe \'Ibration~.
9. Rl!rnove the eng ne motO 00IsI1lJtS. USing the j.D, raise the eng ne

ll'lbl "'" IS el10ugh room to I!I'l'IOW 1M oil~
10 Ren'M the oil pan bo/ts aflllIflIMt Ihe 011 pan by s1idi'lg i110 the fear
II Clean an seaIaIi MId old oa*t material !rom the oil pan and cylinder

bIocIll"liilAg SlJrtaees Thorough'y Clean Ihe oil part
To lat,lI:
12. Install a~ Ironl seal oolhe llJ'l\Iflg case lXMlf and apply a gen

810llS irTlClJl1 01 slIitaIJle liQuid oasJ<a material to ItIe fea5SeS in the I!l"ld labs,
13 Cemenllhe replacemenl OJI pan side gaskets il10 posilton on lhe cylin

(lfr block. .Awl)' a generous aroounl of suitable liqUid gasket maleliallo the end
tabs oIlt1e (Jasllets.
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FlU. 123 01111" removal

1-4 Coat the Inside curved sur1ace ollhe replacement oil pan fear seal 'Nitll
soap JWly a glIlefOUS amotIll of SUitable liquid gaskeI material 10 the gasket
COIllaCling Slriace 01 the seal end l2bs

15. II'lSl3I1 the seal In lie recess otthe fSIr main bearing cap. making sure it
IS Iully seated.

16. .t«J1y ef1g1ne oil 10 the oil Pill tcrIracting SJrfn oIl1le Iron! and rear
oil Pill seals

11 Instal: tlle OillJlll~ bolls fVtten Ite % In bolts 10 91 irdllbs (9
Nm) and ttle v.. in boilS to 11 It Ills (15 Nmj

18 Lower t'le engine iIld ilstaII lie lJlOIne IfW'll boItsJrW. lower lte
)<d a'lll renme the p«e 01 'olI'O(Jj.

19 1:'lS:iI the bell'lolJslng <Ea!SS CO_
20 I'lStatJ lie s&afler.
21 Conned lI1e eKI1aust pipe 10 l~ hanglJ and the exI\1u:st mallilold.
22 IIlSlalIIIe 011 Pill c:Ql plIg n bl1l\fllto 25 ft. lbs. (34 Hm).
23 l~!he vehiCle.
24 Fill the a..,1U:ase to the proper leYeIl\<11t11he recommended oil.
2S Connect the negative tlal1ery cable:. Slart the engir.e al'ld check leaks.

1t92-95 VEHICLES

• See FllI,res 124, 125 Ind 126

1 Disconnect the oeoative I:lallery cable
2 Raise and support the vehicle salely,
3 Ofain the engine 011
4 Disconned the exhaust pipe at the manifold
5. Disconned the exhaust hanger at the calalylJc converter and klwer the,'..

6 Remove Ihe starter
7 Remove the belll1CXJSing iK:CllSS COYer,
8 Position a IIYiStaltd dlrectl)' under !he ~ibratlon~ Place aPlea!

of wood between lie JilX an:! the vitr.i on da'fller
9. Remove the qine mount Ilrougll boils Uswlg lie j3Ck, raise the

eng ne lIn1illhere Is erlOlJl1IlOOlll 10 retnM lhe oil j8'\.

10. R2rnoYe the oil pan bolls and ltlITllM" oil piI'I.
11. Cleirl all seoianI and old gasket maleriaJ lrOf!'l the 0l1lJi,Yl ~d cyltlllieI

block mating SlJrtus.~Iy dB! the ai' pan
To l.stllI:
12. falricate. aI·on,e. OOweIS 110m 1Y.l in. kV. lfl bolts CIi the tJeads

~ the bolls and CUI aslot inIo tile I(lJI 01 t!le C\OINeIto II (1fI iflsIaI~1

willi ascrewdl',1'l!f
13. Install 2dowels in the liming case (;(M!f aoo hi other 2 lillie cylinder

block. Shoe the One-piece gasket over the dowels and onIo the block em limll'lO

case '"'"
14. Position the oil pan OYer me dowels ¥ld onlo the gasl!eI: Install tie v.

in pan bolts ¥lei tighten 10 10 lL Ibs. {14 Nmj, Instaliitle ¥.. in. pan holts and
tiohlen 10 13 nIbs (18 Nml

15. Remove the dowels anel lnstalilhe remalnlf"lg V. in. pan bolts. Tigh\eflto
to n Ibs (14 Nm).

16. Lower the enOine and install the eflOine mouflllhrO\Jlllh bolts and nuts.
lower the jack and remove the piece of wood

17 Installl!le bellhouslf"lg access cover
18 Inslallthe slarter.
19 COf1lJed the exhaust pipe to the hanger and the exhaust t'lallilold.
20 InsIaJllhe oil~ drain plug and t91lefllo 25 n. 100. (34 tfll).
21 ltMl' 1118 vehicle.
22 FIll the aarlU:3Sll to the pr~ M..,1I1 the lecormJef1ded oil
23 Coonect the .1''''' b2t2ry cable &¥1the engme and dEck foe....

4.Dl Engl••

'"' VfHICLES
• S.. A,.rel22

1 Oisa:lmel:1t~ nevatiYe~ cable
2. Raise and~ the vehICle safety
3 lll'Ul the Moine oil
.. Oiscomecltlle e:dIaJsI pipe all!'le manllokl.
5 OiscoMed tie edl.JJsI hanoer at the catal)tic COIlW!!1er @ru:Ilowerthe

~..
6. Remov8ttle starter
7. Remove the bellhoosing ow::cess covel
8. Position ajackstand directly under the ~Ibrall()l\!lampe!" P1are apiece

ot wood between the iaCk and !tie vibration damper.
9. Remove the anuine mount IloIlS/flIJIS Using tile jack, raise !tie ff"lgine

1Jl11i1thet'e is enough room 10 remove the oil pan.
10. Remow the 011 pan bolls and remove !he 011 pan by slidino il to the

real.

11Il"'.1JI-.:l,'

G /
IIIIJTIIID

-
J'

I
I!!mJJID- -- -

Fifl. 124 FIllrieat, .n.,.,1II: do.,tllrom
1141•• bolts-li12-t5 2.St. anlII4.Dl
Ingt...

Fl•. 125 Politlo. 01 ~lIWIlIl. c'tllnder
1I10A:-1112-95 2.5lllld 4.DlIfllIlIlI

A•. 12'li 1nIUt1l5l11 in. at! ~n IIDIII It
IIOIltlon ~A"-1"2-t5 Ulilld 4.D!.
tnllllIl
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-
11. C1Bl al seal¥ll and old gasket matenal iool the oil pal and tytinder

block matillll sc.taces.~ clean Ihe oit
pot
To Instill:
12 11lStaI'. repla:emeri Ir<lI1I seal on the ImJfIQ case CO'tIer and awl)' a

QI!OefOUS iIIlOl.D aI suitab'e, .quid gasket matenallO !he lecesses in !he eI'Il
,"",

13 Cemef1llhe replacemelll oil pafl Side gaskets ilto posil;Oll on Ihe cylm
der bIocIl Awly agenerous amooot 01 sui13bte lrquid IJilSkeI maleflallO the end
labs of the gaskets.

14. Coal the mside curved surlQ 01 the replacement oil pan lear seal W11tl
soap ~ply agenerous amount at suitable liquid gasket malenallo the gasket
contacting surface at the seal end tabs.

15 lnstalilhe seal in lhe recess ollhe rear main bearlflll cap, making sure it
IS fully sealed

16 Apply eng ne 01110 ItIe 011 pan contICti"'ll sOOace oIlhe lIon! and rear
011 pan seals.

11. Iflsall the oil pan~ bolls. n_ the V.. in bolls 10 lK) irdllbs (9
Itn)a'lllile v.. iI.lloItslo 11llbs. (15~).

18. lO¥lef!he engft and rnstaU the engine moure boks/TUS l.oweIlhe
jD and rfI'I'lCM Ihe piece of wood

19 ns&aIllhe bellhoosinU aa::e:ss cover.
20 Ir$aillhe stHr.
21 Ccnnecllhe exMust pipe 10 lhe Ilil'lgef and !he emaust II'IiJ1llo1d.
22 InsIaJllhe oil pafl dlam plug iWld~ 10 25 fllbs.~ Nm).
2J lDWef the vetlicte.
24 Fililtle aan~case to the pr~ lewl 'fI"11h!he lecorMlel1~ oil
25. Connett the negallve baltery caDle. Start the engUle aAd cAecIl for

..."

1Jf2-f6 VEHICLES

t S.. FI,.m 124, 125 I.d 126

1 Oisconned!he negat \Ie baIIery cable,
2 fla... Old _ ........ saleIy
3. Drain fie engi1le Oil.
4, DiscOl'Jlled the exhaust pipe aI!he m¥llfrold
5. DlSXllued the extIat;s1 hatYJl!f allt1e~ COfI\'PIler RlIO'dl" the

.pe
6. RlmNe the sIarlEr
7 Remove the bellhousJnQ a:cess lXl¥tI',
8 Pas bon apck:smd diredly under~ 'libral.on da'r4lel Placea.

d wood between ltIe )adl RIlle malion dal!1>er.
9, Remove the engine mounllhf~ bolts. Using the jaCk, raise the

engine until there is eflOUiQ/l room 10 remove the oil pan.
10. Remove the oil pan bolts alld remove the Clil pan.
11. Clean all sealant alld ok! gasket malerialfrom the 011 pan and cylinder

bladl: mating surfaces. ThofOUQhly clean the oil pan.
To lutllI:
12 FabricaIt: 4a1igrYnelll OOweIs frem Ph in. x Y. in, bOlts Cut the heads

011 the bolts RI all: aslot i'llo the lop 01 the dtrM!I to a.low Installat OfVremovai
w.dl asa_rver

13 1rtstal12 dowels In h liming case cover om the othlIf 21n the cy!inllef
bIocl Slide the Clne1IiIa gasQII tMlI h dowels ¥rd ooto lhe block om liIT*'O
case aM<

14 PosiJOIllhe oil pan tMlIlhe dowels Wld ookIlhe gasket Ins&all the %
II pan bois atIllJglten to 10 I Ills (14 Ifill hs!al'1he~ in PM! bO ts.n

llghIen 10 13 II Ills (18 ~mJ

15 Rs'1lo¥e Ile dowels and Install the Il!lTlilIfling Y. 111 PM! bolts. rIQhten 10
10 II Ills (14 Nmj

16 la.tr the MglI'll! aid instaillhe enoine mount hough bOKs and fllts.
lOWlllthe jack and remove Ihe piece of wood

17 Install the bellhousino access cover
18. Instailihe starfer.
19, Connect tile emaust pipe 10 lhe hanger and the exhausl manifold
2Q. Instalilhe oil pan drai'l plLI!l and 11~len 10 25 n Ibs (34 Nml
21. Lower the vehicle
22. Fililhe cnrllll:ase to the propeIle'YeI with the it!OJlrllelded oil
23. Conned be negat.iWl ~ery cable. Stirt the engirw <WId ete:If 101....

4.2l Englll

• SN AlII,. 122

1 Rarse the vehicle in! dlllllt1e erJlJft 011

, , CAUTION

TIlt~ wanaltllt lIfOIonged COlltKt willi uslld Itgillt 011 ....y CItJII
I nunI'-" 01 sKin Illsorderl, Includlnll canclrl YOI sllould mike ewry
efkM110 milllmlzi your IXPOIUl'l to usld Inllnl all. Prolllellve gloves
should be worn wtIIft ChillfiJIQ Ihl all. Wash your hands lnet any
olher Ixposed skin lreas IS lOon as possible Ifter exposll", 10 ned
enllnl aU. Sol, Ind WIt.r, or waterless hind cleMer stlould H ul8Cl.

2 Remove the s1arter motor
3 PLace ajaCk unOeilhe lransnissioo bell housi'lll Oiscoooect: the erIgIne

right sl4lPOfl wshioo bracIlel: from the bIoct and IilSe the eogir'lllo ai~ sufIi
eift: deafance tor oil pan Itll'I'lOYaI

~ fIemot,te Ite OJl pan aIIadlll'lQ bolls arid flllT'l(M the oil pan
To IMtlII:

5. RemM the oil pa1lront wi rear neop~ oil sealS and ltf: $jde oas
IleCS Thoroughly cIearIlhe gaWI: utaces at Ihe (Ii; pan 1'Id the flI'IfJlf'Il! block.
FIemove alt 01 the sludge and dIrt from tile cit Pit' SlIIT(l

6 Apply ageeous~ of RN silicone 1D!he end tatls 01 anew 01
pan tronl seal alld inslalllhe .1 to the luning case rover.

7 Cement new oil pan Side gaskets into POSition on fle er:girw block and
apply ageneroos amount of RTV silicone 10 the Sllie oasket conIadlng SUl1ace
oflhe' seal end labs.

8 Installlhe seal in lhe Iecl!SS of the rear main bearing cap, making sure
ll\allt Is lully sealed

9 CoaIlhe oil pan contacting surtace of lhe 11001 and lear oil pan seals
with eogTIl! oil

10 Install the (Ii, pan and asssrtlie the engine mount In llle reverse Ofdel' 01
"mo,.

011 Pump

• set A,.,. 127

REMOVAL & INSTALLATION

All holnes

1 Drain the oil and remove the oil pall as ouUined eallier III !hIS section.

, , CAUTION

TIte EPA wilms Illat plolong", conlin wUh used .nllin. oil mly
cautl I number 01 skin dlso,"rs, including clMerl You stlould
mat. every lIlorl to mInimize your Ixpon,. to ,sed I"IIM 011.
PnltdM llowts should lie won wben changtnl the III. Wasil your
1111" 1111 any QUlI' ",osld skil IrtlS IS soon IS polSlble Iftef

AI. 1Z1 Oil , ...,-1112-15 2.5llltd 4.01.. Iftlines
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IlPOSUrl to ultd .nllnl all. So.p .nd wiler, or .Ilerlen hlill
deaner &houlll '"' IIMd.

2. Remove the 011 PlIJ1I relal~!ng screws and separate the oil PIJllI and
gasket "om lhe erllline block.

..Do Itl. pultI.1 01 tht OU,IIck·., tube ..II senell .
Illy I. lilt PIII.,. ntil. blblb mo _lINn'" pump kMIy, I ..
....,,, 1IIUIt'" ....111d 10 'Irtlfhl: ..,I.

3 1nsIa'lation IS !tie reverse cA removal TorrpJll the shOI1 bolts to 10 IlIt1s.
(14 Nm) and !he long bolts 10 111llbs (23 ttn)

Crankshaft Pulley IVlbratlOn Dampen

REMOVAl & INSTALLATION

• see f ..... ln, 121 Iftd 131

1 Remove the Ian shroud, as~ • rw1'SS3'Y. (jail the oooIing sys
IelT\ and tel'!lOI'e be radiator. RemM liM bills Irom the ruley

. CAUTION

'MIett ikllnil.1ht~.... liMP II ..1M rut CIIb and 1I0p.tI
atbtetH by ...,. ,lycol .tlmm, Hd If' quItt Ibty 10 lri.
any "'1111111 In II UIICOV'" coml••, Of In ,11III11" 'I III'
1l0iiMl. lIlil will,me 1.111 In IIIf'/klenl qunttty. Alwap 1Ir1. n.e
coole'" Into • ",iable coltliner. CooI.1I "0Ik! b. reuullllftlns
" b .....1..... or 11.,.,.1 yelrl Dill.

2. On those qllle$ willi a separate pulley, remove the retaining bolts and
separate the pulley from !he 'iilnl on daiiPlll

3. FIr.l'oove!he vildion ll¥nper/lllllev retaining holm!he cmkshaII em

4 UsIrlg apullef. lemOVl! the cMlpet'fpulley!lom the cranksllafl
5. Upon insIaJIalIon, allQll the key sial ollhe pulley hub 10 lhe cranksllafl

key. Complele assembly In the reYel'se Ofdef 01 removal TOfqlJe the retaining
bolls 10 80 fl. IbS. (11ll N1l).

Timing Gear Cover and Seal

REMOVAL & INSTALLATION

2.51. E.,I",

• S.. A,lm 131 tin 131

-s.-1I1 _lin _llIld tar dill I"'.

1 Rerr'love Iht cme bells arJ:Iliwl stirood
2 Unsctew Ill! viOOllu)l'I dallll* tots~ washer
3. lJslog apul~, IMIO'I'e lie vibration d¥JW.
.4 fllJnlMlh Ian iSS8ltl1y • lie til is elJIipped with a tan cltActl, 00

NOT LAV IT OIJ'IVNI I yoo lay l dlJIm.lhe nulll w,lI!eak 001 04llleckAdl aoo
irrM'Slbly diJnage: the tan

5 1lisaIl,....-,0'.....
6 fIt.fnM the III alfldition ng alll1lfessor/allemalor bracket assallbty

n11ay it out oIlhe tal 00 NOT DISCI).. ECT THE REfRKiERANT~~
1 UriloIIlte alYeJ lrom lte bIoci and oil~ flema,le the cover and lrOfll.

seaJ
8 Cd otIlhe oH l*I side oasket !J1d tabs nI oil pa.1 front seal *.
9 CIla1 alllJil$kfJl: Nlng SIJrta:es tIofOlJlllly.

10 FInJve the seal Worn lte ClMlf.
To I_II:
11 ~ seaIef 10 IXih sides o11he new case cover gasket a!1d POSit 00 II

Olllhe block.
12. Cut the ffld tabs 011 the new oil pan side gaskets correspclI'll:hng to Ihose

-,.
F11. 121 lb•• tool 10 hold till vlndon
urn..., willi, 111llOW11l1 Ii'll Cldr rttIll'
III boH (....r PI"'" removed lor clarity)

~

Ag. 131 RH1nt.' ... hit dill", CO'I'W

m.I.... 1Mb Int. ,.., rI_nllIl.
Cllrtty)

-,.
Fig. 129 An., rlmovllll till cI.r ""'In
I.glloll, Instill. ,.II.r 10 rlllKIVIlht
Y1bnt1,n ,1.m,.,

flg_ 132 u.. • hct..., Wf1!"C1l "Ill. tIilI.bruI. "1Cb1 to ••, .... IirOIII Ollt
I", CIll'M' fIbI.... IIofIlllilllKallH

flO. 131 R,"m", till vlnaon ,I.m,.
III.g 1M puU,r

FII. 1:13 .....D'IiIrg .. trorlt tin.. CIWW

IrOIll .. velm"
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~

AI_ 134 Carml', ,ry IN "II from till
COftt wlthHt untlgl", thl COft[ 'dee

• •

_.
fl,. 135 Saat tie lui illhe COftf usl",
an IIlIhUl'Uon lool

, """.""""3....

-

All. 136 Timl", cewer ctllttrl", 1101
illStlllallOll

-
a.II otIlt1e onON psIleI W10 illlaCtlltle l:iiIS 10 IIle Oil pan Wlttl QaSkel ctilet.

13 Coat 1hl1r0l11 CCMlf st'.:ll end l3ll," esses QI!lIllOO$ly W'II RTV Sl'5lIant
iI'ld pos Don ItI8 side seal in the aMr.

14 Apply engine oil 10 Ihe seal-lo-par1 COfItI:l slXlace.
15 POSlt,on lhe COYel' on the block.
16 1mtr1 allJllflellllool J-22248 into the cranlcshall opening in the COYer.
17 Install !he cover bolts. Tighlen the cover-lo-blOddlOItS 10 5n Ills (7

Nm) and the COYer·to-pan bOils to 11111bs. (15 Nm).
18 Remove the aligflmem tool afld posillon the new Irom seal on the 1001

'filth the seal lip lacing ol.l1Wafd Apply a tighllilm 01 sealer to the oLl1slde diam
eter of the seal. lightly coal !he crankshaft with clean engine oil.

19 Poslhon the 1001 and seal om the end of the crankshalt and irlSefllhe
Draw Slnw J·9163-2 mto!he instlllatkKllool.

20. Tig~n the (lit lfllillhe 1001 just COI'ltm the CO\'ef.
21. Rtmo"" the tools and apply a light 111m 01 et'lg1l'l8 oil on the '1llralion
~ hw contacI surtace of !he seal.

22. W,lh the key '1IS8rted Iflltle keyway Inlhf: cr¥1l'Shaft. inSIallltle 'iibcati3n
dalllper, washer..:ll:d: L.Wie*! lhe bolt andII~ n10 1081l1b$ (146 ttnl

23 InsWl all other~ in I!'ierSI! ooIer of rn:wal

4.0l hilM

•se. FitUf'I 131

1. Oisl::OMed the IlllQiiI\ll! balIery cable.
2.~ the dIM be'~s), ~.m Ian shroud.. eq(JI~, remowe!tle

ac:etSSO'Y drive bell pUlley
3. fIemcM!he vitnllllll dill'" relamlflO boln washer. Raoove Itle

vibration~ USing aso 1abIt pullel.
4 Remove II1e ar::tesSl)Iy drive bidets Mtached to the bl1'l1l1(l CO¥eI'
5. FIemcNe!he AIC CCJll1lressof, if eqUipped, af'd afterrmor blackeI!lom

fie cylinder head and move 10 one side
6. Remove lhe 011 parHl>-limlng case COW( bolts and the CO¥ef'lG-CyliOOef

block bolts
7 Remove lhe liming case cover fronl seal and gaskellrom the engine

8. CuI: olllhe Oil~ sde gasIlel end lIbS and 01' pan IItd seat tltIs~ •
... 1Il the IrOl1Iace of h! cyillidef DIed: Remove !he gaskel: lab$.

9 CItalItle tll!\ing case CO'M. 011 pan and cyllndl's llIodc: gasket sortlces.
10 Refoove lhe ari:sIlall: seal oil seal h'om Ihe CO'o'er by plYing iI 001 with

asuitable 1001
To 1..11.11:
11 Install a new seal in 1tle timing COW!r using a suitable seal instattallOll

tool
12. Apply sealer 10 txIlh sides 01 lhe replacemeflt cover gasket afMl posilion

the gaskel on 1M cyIifMler blQCl(. Cut the efMl tabs all the replacement oil pan
gaskel corresponding 10 those cut ol1lhe original gasket Alla<:h the end labs 10
the oil pan With sealer.

13 Coat the Irool covel seal end tab leoesses Qlll1tlfOOSly With sealer and
positioo the seal 011 the timing ro.ti.

14 Apply engine oil to the seal-oll pan con4ad surlaoe. then position the
cover OIllhe cylinll!r block.

15 Insert linlu'lO case lXIYer a19Jment 1001 J22248 01 eql.llvalenL in the
cranbhaIl. opening InstaJIIhe ClMHlrql1flller bloct bolls alld ll¢ten!hem 10
62 Inch Ills.. 17 Nm) IrlSIaIl Rlliit*!n the oil pan-to-cover bolts to 11111bs.
(13 N'lll·

16 RlmoYe the cove.- al'llll'l"lent 100' and posilioo afep~1 oil seal on
!he tool WI1h ill seal lip IaciIl\llllAw3rd. ,t,ppIy a Ii~ col: of seaIef 10 the seal
and a lighl O»l 01 odic lIle cmahalI Installl'lll seal ool'lll !.nmo CXM!f.

17 I(Jrtf aII~ film of oil 10 !he 'libri1f.on dir1lPf1l tIlb seat ctlulad sur1acll
Ins&aIhl vOaiJon~ lISiflg ill SUitable InstaIIaion 1oסi.

_D••01 Nti".r the NrApet" 1.10 pllu•• dama•• may rnuh til tItI
d...".r or •••1....

18 I~I an:ll~n the crankshall vibration WIper bolt 10 fK) ft. ltls.lla1
Nm).

19 If elJjlpped. insIalilhe crankshaft pulley iWld liltflf:n the bolls 102011.
Ibs (27 Nm)

20 lrotal' the accessory bfac~ets

21 Instal' the tan afMllan slvood.
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22 lnstaliltle dllYe tlelI(s) and adjust 10 the p10pllr tension
23 Connect !he negative battery cable
24 Slart the engine 3f1d check tor leaks

4.2l Engl'.

• Set A,lm 131. 1311"d 131

COVER RE.,OmJ
,. RemcYe!he dflW! bel1s englfle lafI and hub assellilty.ltle~

pulley, CIld vb'ation d;rnpel'
2. Reroove tile oil p¥llo llllllng charl COYef screws ¥ld the screws that

attadllhe lXl¥el' to lie blw
3. RaISe the lirTHOQ cham CO¥ef IlI5t tlI~ etlOlJl,tllo detadllhe reta "Ino

n'bs d!he ()I pan ~ene seal n(llllhe bOttOm side at 1lle aJII\Ief. This It'USl
be done 10 IlfMfl pUll ng lhe seal end l3bs lWlf lrom!he tonoJe$ d lie Oil
pan gaskets wild! 'Mll.ltI t:aI.ISe aleak.

4. RerrJlMl the Immg chain aMI' and gasIlet lrom the lIlO ne
To I,dllt:
5 lI5e a raztI' blade to ai olI' the 01 pan stliII end tabs IIust1 WIlhIle lront

Iil::e oIltle cylinder bIocl 8l1d rerJ'\CM! tte seal CD'l h 1m"", Cha nCXI\'fJ oil
pan, and cylinder b 0Ck SLnICaS

6.~ seal COII'(lCll.nd (Peffed Seal. Of etJjiva8'!l) 10 boll sides d Ile
repIiulle. L'1' ng case CO¥el' gasket alii poSit 00 lhe gasIra: on cylinder block.

7. Cut ltle n1labs 011 the rtiIllumellt ai. pari gasket corre:spondWlg klltle
piEus ai of! the or!Q rraJ gas~ cement lheSe pieces on !he oj p¥1.

8. Coal the Olt pan seal end tabs~wlh PerTnarex-No 20r
eQtJivaIel't arw:l posit on the seal Mlhe Imil'lQ case cover,

9. Pos boo lie Imil'lQ case a:MJ on he "~1'Il! PIar.e Tltl'Hng Case CO¥ef
A1igllTlelll TOOl and SeallnslaIlef J-22248 in the arishiJft opeIllllll d lhe
COW<.

10. Inslall the QMl'·lO-blllC:t: $Clews and 011 palHo-<::ovef SOeNS TIghtan
!he awer4cHlhx:k sallWS 10 60 IndllbS. (7 Nm) and tile oil parHo-awtr
saews 10 1111 Ibs (15 ~l

, 1. Rerno'o'e the CO\IeI aligrtlng tool and position !herep~ 011 seal
al91lOg tool in the case. PcsIII(l1 the '1!Jl~ oil seal on the 1001 With ltle
seal I p lacinlllJU!Y,'ard AwIY a light 111m of PnlcI Seal Of llQU'valefll, 00 tAll
outside diameter 01 tile seal

12, Inser1lhe draw We'« from Tool J·9163 into !he seal mstallinll tool
Tighten the 001 against the toolunhl the 1001 contacts !he roYef

13. RemlMl!he lOOIS and apply a1Igt1l film aI en~me oil 10 lhe seal lip
1'" Instalilhe 'libraiiOO dampef and !t{lhlen the retairliflQ sctew 10 80" 100

(100 Nm).
15 Install!he damper polley Tlgtllen lhe capscrews to 20 II 100 (27 Nm).
16. Install!he ellg'ne Ian and hub aSsembly.

• 17. lnstalilhe drive Ilell(S)

COVER INSTALLED

1 Remove lhe dlive belts.
2 Remove the viblalioo lmIpe1llulley.
3 Remove the viblatioo t:mlPer
4 Remove the oil seal With Tool J·9256,
5 PosihOn!he replacemenl Oil seal on !he TimlllQ Case Cover Alignment

•
Tool and seallrlSlallel J-22248 "11h the seal lip lacing outward Apply a light
lilm of Pel1ed seal, or equ valent. 10 Ihe outside diPetel 01 the seal

6 Insert the dr.lW screw from Tool J-9163 Into the seal instal ing tool.
TlQllIen the 001 agaillsl the tool ul'll,1 the 1001 COfItacts Ihe ClMf

7 RemoYe the lools. Awly a light him 01 engine oil to the seal lip
8 Instill the vibrahon daToef and 1'l,1llen the retaillirlll bOIl to 80 It Ills.

(100 Nm).
9 IltStallthe~ pulley TlOt'lBn the capstrNS to 20 II ItIS. (27 Nm~

10 ll"lsta/llhe drrve brlt(sl

Timing Chain and TenslOner

REMOVAl & INSTAlLATION

2.51 EI.1ne

t S.. Fl...... 1:11 thnI143

1. RerooYe the tiI"ling case CO'o'l'1

2. Rotie ttle cr.JnkshatI so II\aI: "lIming mks 0C1 the can and ari
$pIocIQ!cs aliOll 00:110 eadJ olher, as ltustralell.

3. Rlm:Ne the oil Slinget fJOOlIheaa~l
4 Remo¥t the l3"l~ I!UtrIlrg 001 iJ'ld lerrKlVe the Sj)foctet nl

cham. The Cfri sproctet may also be leITIO¥ed af thiS time. If the tensioner is
to be rlmNed Ihe oil pan fl'llJSt be IlfTlOIlted first.

To Instill:
5. Prior to installation, lIlII!he tensIoneIlMr to Ihe IIllock (down) post

"OIL
6. Pull the lenSM:lneI block ItMard the tert5Joner to~ the spring.

Ho6d the block and tum the lMSloner IMr to the lock (up) posiIlon. The
camshaft sproc:kel boll shouk1 be torQUed to 80' Ills. (108 Nm).

7. Insialilhe sprodcets and chamlogdhel as aunit Make sule the llmi~

nats iR aliI1*!
8 To verify lhaIltle!lITIing chain IS corred:1y Installed:

a Tla1llhe crankshaI to place the camshaI liming marll at appfOkJmate!y
the one o'cloct~on

b A1lhis poii'll. there should be a lOOIh oolhe Clailkshalt sprock:et
meshed with the main a111le Itlree o'cIodc: position

C. Count the mmber 01 liming dlain pirlS belweet111le two IlITliflg malks
on the ril,1lt Side (your right, laCing !he engine). Thele should be 20 pins.
9 InSiallthe oil pan. Slinge; and timing COWl"

4,DL Engln.

t S.. Figur" 144 and 145

1 Disconl'led!he negative battery cable
2 Remove the drive bell(S), Ian and Ian sllJoud
3. 11 equipped, remove lhe aanlGhan pulley. Remove the vibration damper

retaining boll aoo washer
4 USing apuller remove the vlbralioo damper
5, Remove Ihe limll'lg case cover

.....
AI. 1:11 en...Ma....1lIft spn(llt
If~.51englllt

-
AI. 140 S,rncUtI.- "Ill rI...11
2.5lelll..

FIll. 141 loI'", t1I1lNll Clllllt'llIklftr
2.Sl llIi.1
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--

u .._
.........'

Ag. 142 Verily poIItllHI!ftD allhe en.
.~Ift ••11 umsllift Iprocklb-2.5l
",.",

--

Rg. 143 R,moYingltle cnllbhltt oil
'lilla'f-2.5L lIllIin. dloWIl

C te. ,...-.oIIf _-

Fi,. 144 CrankshlllJulltlbft .,rocktl
.1I1.m.~.OL elllillt

...'.A\l. 145 hrlty CI_W,rt/umstllft _,rocket instan.Uo.........GL
II,J••

6 flcJtIkl tnt atltll(Wft lJ1tiIl1e • I tJlltIQ marl( on Ite aanll.shal sprocket
IS closest kl, ar-d on acerer lire 'Ifitl. tne bml1llJ matt on \he C3f'\ShatI...-1.~ lie oil SlIlger tom the crrishaII

6 UnIasaen!he call1slk41lelaJn'''O boll then renw:we fie sprockets ald
ChiM itS illl assembly. It !he limil'lQ chain tenslOO!f IS 10 be leplaced.the oil pan
lTlJSI be removed.

To 1"11.11:
9. Tum the timing cIlain tensiooer lever \0 the 1I11ock (down) posillOfl Pull

!he Ieflsloner block lowald the lensioner lever 10 compress the sprlllg Hold the
block and tum !tie lensioOOM 10 the lock (up) position

10. Inslalllhe SPfOCkets and lomlng chain. Ensure the timlflg marks on the
~ are propel'ty a1ipd

11 Install the camshaI spl'ocket leta1flinu boll aoo washllr and l'Qlten loa:!
llbS {lOB ttnj. .

12. To vefiIy corred alQlmelll h.ln Itle crankshafllo pasliOO the camshafI
~ tmng ITlaI'k illite 1o'dOClt position. This positions !he cra!lkshall
3P'ockeI: tmf'lg I'8It wtlere lhe adjaarC tooIh meshes with thI chilln allhe 3
odoclc position Cot;rt Ihe runblir of ella np'1'lS behoea' the b1tllJll rrats 01
boItI sproctlets; hie ITl.l5t be 15 Pins.

13 Imlalllhe oil slinger. tifTlillll case txM!l' arxl aillitler remll'l'ed aIIfIIlO
nents in 1MfSl! order

4.2l EltlIin.

• S.. Fllurll146 .nd 147

I Remove lhe drive betts, ellQlne Ian ilIId hub assembly, accessory pulley,
~Ibrallon damper arid timino chaIn cover

2 RefTlOYe the oil seal hom Ihe liming cham txM!l'
3 RerTlO't'e the l31lShafl sprocket JeCaining boll and washer
4 RoIa!e 1tIe crankshaft: unlillhe timmg mark on lhecrankshalt spfockel:

IS closest 10. ifld in a c:e1l!f line with the bmlno POlrrttx olltle c:aTtShaII..-

---,
AI. 147 Vtrt" eranbll.IlJU.....1t """laIQIlatlon Ul......

5 FIemoYe Ihe 0TIks~ sprodlet, CiIl'IShiJIl: SJlfocka and tmng chain as
an as.sefI1lIy. Disassemble !he chaln iIlld sprockets

To l.ltall:
6. Assemble !he limlno chain csankshaft sprocllel and car'I'l5IWI sprocklll

with ItIe timing marks alll)l'*l.
7 Wilh!he key In the~ on the crankshaft, Inslalllhe assembly on lhe

crankshaft and camshaft
8 Install the camshalt sprOCkel relainlAg bolt ami washef and t1g~ten to 80

ft IbS (108 Nrn).
9 To velily correct alignment lum the cranksl1ah to posillOO the camshafl

sprocket timing mark ill: !he 1o'clock posillon This posillollS Ihe craMshah
sprOCkellimmg mark where the ad)acenlloolh meshes WIth the chain althe 3
o'ckldt POSition Count the nll1'lbeJ 01 chalfl pins between !he liming inatks ot
Idl sprockets I!m fOOSI be 15 pins.



3-36 ENGINE AND ENGINE OVERHAUL
10 Instalilhe oil Slinger. tiIJVnQ case cover and alililler~rts

removed In reverse ordef.
11 Ins&alllhe tII'ling chain ClMf a:'ld I new oil teal
12 InstaIllhe viblatil:rl da/T1lef inl tq:l!n 10 Ir) ft. Ills. (108 Nm). aazs

say pelley and Illllllen to 20 t Ills (27 Nm). ellgllle tan a'lll tIlil~.xl
dr~ lleIts TIgIien tie belts ilthe propel hOO

Camshal1 and Beartngs

REMOVAL &INSTALLATION

...eauekl...11I1 h 1aUn .... ,.rtomi'D lids "oc....,.. call1.halt
1lI1r1... ani co...- wlttl blll,bl" m..rial....fell UI 1M dlmal" by
ICtIIlIft, ti, eam IobIs .enss I'" Il,.rlng.

2.5l E'llIte

• all FlgurIl148, 149, 150 and 151

.. CAUTION

To ,.rform 11II" ,rlilcedure. the .Ir condillonlni ''''Im mlllt be dis·
Chi,.... MI....ndll'" o'l'Ilr1gennt gas tin tau*, ....... ,.rsonal
Inillryl U.1en p. hi.. In 'Pllrwed ftcOYIry/reeyclina 1b110fl I.d
art ltIoroltlhly famill.r with the Nil.II,. of rttrl,ltllt IYSteml,
11m .... "ate", dllchlrged ~ • quit"''' In'tyjll,.1.

1. OiscoAlled Ihe batEry ground
2. Otain the OOOling sysbm

CUNK$KAn...,.

.. CAUTION

w.....,..Inlnl" cool..', kltp 11I ..I,d",at em"" '011'"
Ittndlll ~"tnt Itrtol.ttitrltze, .nd If' ..... 1.." 10 drI.11
aly'" II 11ft II an ••con,,' coMllN' or la puHl.H tItI
InMllMI. nil .UI pt'OVI fatal In luftlde" ~e.lItIty.......,. irall tie
~... 11101 Itllable contItner. Coo..... tfHHl~ be teali unlns
II. COfttInldlcllM' It"eral yean ali.

3 Remow .. ,.,,,,,, _ ....__ ISceS«tionll
.,d rem<Mllhe condenser

4 Remove the I~I~.
S, Maldlrna1k lie dlshibutDl' and eogn lor Inslallatm Note Ihe rotor

po$llion by mar1ri fig 1100 ttl! d sbibutor bOO)' l.k1bo11 and remove the distrlbu
lof and wiles,

6, Remove the rocker arm cover
7 Remove the rocker arm assemblies
8 Remo'f! ltle pushrods

-Keellenrytlllllllin onl., lor Instlllilion.

9 UsIIlO tool J-21884 Of equivallll1~ as Shown, remove the hydraulic
lifters,

10 'Remo'f! lhe pulleV. vibration damper and timing C3s.e cover Ren'lcMl1he
aankShalt oil sliflget'

-., lilt elll'tIlqn sprocllllllPlllln to hlVl beln n111b1"llIOlIMI till
cmr, dltek till Oil pressure flUet IIIMIt In lIIe fllr elm joumll klr
dell",.

11 FI!mow! Ihe tm'JJ ella nand sprockeIs
12 S1'de!he l3TIShaIl fran the e"IQlfIe.

"IOfH 'JilCI Of

I ~I_·~..:...:.-..:..·-=j~

-"111

fie. 141 c.mtllift 1'I1ll0Yl1-2.5L .""1,,,
Fig. 141 Ollllimllgllr alot IlilnmIflt
Z.5L lIftglnl

Fig. 150 Olstrlllltor rotor pre,pOllllolt
Int-2.5lengl",

fRONT fAa Of
ENGINE IlOCII:

ItOTOlt POSITION WHEN
"'OP'UlY INSTAllED

Fig. 151 Cormt rotor II01llionlng-Z.5L IfIllnl

13 Insped all parts tor wear tm dam3Qe, Lubricale all /TlO'Iing parts wiltl
engine Oil supplement

To Ilmll:
14 Sli:Je lhe canstIaft inlo the enoir¥. careluIly. 10 avoid oa:nage 10 the-""""-15 InsiaII lie timi'lg chil n .-.d sprodr.els MdklJ $l.re IlaI: all camshalI. t Ill-

log I'Ids ahgrt TOflJlt theca~ SJlfockel bol i) 8l t.lbs, (Hll N1l~
16 IRSlaIIIle lfTirlQ case aMJ.
17 l/$lng 1oסi J-21884 Of!Qliva1eft. IIlSlal I!le hyOOLillC liters
18 Inslaillhe pustrods.
19, Install the roc:kef am assemble
20 InstIIllhe rocker arm tovef.
21. InslaIllhe diSinOOtor and wires W'len InsQllflg lhe cislriWor, make

sure ItIaI a111lli11tfl<narb aligfl II may be re:::essary 10 rCC3le the oil~ dllve
tq With along-bladedsc~ to B::i ,tate mslal!a'Jon 01 the d stJibutor

PosII,oo the eng1rJe at the nLl1ber 1cylinder TOC localloo Rotate the gear
slot on lhe oil pump Sh311.10 a poml s'lgtrlly past itle 3 o'dOdt posilion Install
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•

Itle dislribulor wiltt the rotor allhe 5o'cloclc p(}Sition When fully engaged, the
rolor should be at Ille 6o'clock POSltiOl1.

_little dlml_tor 11 Dol Inmllid cometty, or ,..moved Illef, the com·
pletllMhlll.llon proced.,. mllst bt don. 1•• ln.

22. Inslaillhe fuel pomp
23. Inslalllhe radialor.
24. Inslalllhe condenser and evacuate and charge tfle refrigerant sysrem.

(see section 1).
25. Fill ttle COOling system.
26. Coolle(:l the battery ground.

C.Ol.ltd C.2t Eltllines

t S" flgur. 148

1. Drain ttle cooling system and remove the radiator With air conditioning,
remove the condenser and receiYef assembly as aunit, without disconneding
any lines or discllarging tile system.

. . CAUTION

Wh.. dralnl"I'" tGolam, keep In mind ttlat tatl Illd dog. are
attract.d by etIlIylt1l1 glycol Illtllttezl, end Ire quite likely to drink
any "'11 la 11ft 10 II unconred contIl_ or In pelldl.. on til.
gl'1llld. This will prover,tlll" IUfftc:lent quantity. AI.I" IIreln the
cool,nt Into. 1..I,bl, contll••r. Coolellt ,lIould II. reulld unle..
It II contaminated or levef11 , ••,. old.

2. Remove the valve cover and (laSke!, the rocker assemblies, pushrods.
cylinder head and gasket and Itle linllfs.

"'The nlvt Inln CDmIlCM_ mill. re,lIced In IIIllr orlllnIIIOClll....

3. Remove !he drive !lelts, cooling Ian, Ian hub assembly, vibration damper
and the timing chain cover.

4. Remove the fuel pump and distributor assemtlly, including the spark
plug wires.

5. Rotate lhe crankshaft Ul'llilthe timing mark of the crankshaft sprocket is
adjacent to, and on acenter line with, the timing Il\iIDl Cll the camshaft sprocket

6. Remove the crankshall splocket, camshaft sprocket, and the timing
chain as 3l'l assembly.

7. Remove the Iront bumper or grille as required and carefully slide out the
camshaft.

To Install:
8. Coal all parts with engioo oil supplement.
9. Slide the camshaft into place.

10. Installlhe Iront bumper amI/or grille.
11. Install the crankshaft $pfocket, camshalt splocket. and the timing chain

as afl assembly,
12. Rotate lhe crankshaft untillhe liming !'Mrk of the crankshaft sprocket is

adjacent to, and on acenter line with, the timing mark 01 the camshaft sprocket
13. InSlalllhe fuel pump and distributor assembly, including the spark plug

wires.
14. InSlalilhe drive bells.
15. Inslalilhe cooling fan and fan oob assembly.
16. Instaillhe vibration damper.
17 Instalilhe cylinder head 3I1d gasket and lhe liftef1.
18. Installlhe rocker assemblies and pushrods.
19. Install the valve cover and gasket.
20. Installlhe the liming chain cover
21. With air conditioning, install the condenser and receivllf.

_Ttl, nl.. Inln eOlllpontfttl mist ",...,1..,", In tIlllr onllnillou
tlOIiI.

22, Fill the cooling system and install the radiator.

INSPECTION

cam.uti lobe tift

Check the lift of each lobe in consecutive order and make anote of the read
ing.

1 Rerooye the tresh air inlet tube and Ihe air cleaner. Remoye lhe
heater hose and crankcase Yenlilation hoses. Remove valye rocker arm
coverts).

2, Remove the lOCke!" arm stud nut or fulcrum bolts, fulcrum seal and rocker
arm.

3. Make sure lhe pushrod is in lhe valve lappet socket Instail adial Indica
tor SO that the actuating point ollhe indicator is in the pushrod socket (or the
indicalOf ball socket ada,Jllor is on the ef1d of the pustuod) and in lhe same
plane as the push rOd movement.

4. Install an auxiliary starter switch. Crank the engine with the ignition
SWitch off. TUfA the crankshaft aYe( until the tappet is on the base circle of the
camshaft 1000, flJthis position, the plJShrod will be in ils lowest position

5. Zero the dial indicator Continue to rolate the crankshaft slowly unlilltle
pusluod is in the fully raised posllion.

6. Compare the total lift recorded on the dial indicator with the specification
shown on the Camshaft Specification chart.

To check the accuracy 01 the original indicalor reading, conlinue to rotate lhe
Cfankshall until the indicator reads zero. It the Iell on any lobe is OOlow speci
lied wear limits listed, the camshaft and the valve tappet operalil'llJ on the worn
10OO(si mlJSt be reptaced.

7. Install the dial indicator and auxiliary starter switch.
6. Instalilhe rocker arm, fulcrum seat and stud nut or fulcrum bolls. Check

the val~ clearance and adiust if necessary (relef 10 lhe procedure in this sac
tion).

9. Inslalilhe valve fOCker arm cover{s) and the air cleaner

CImINI" End·pta,

Camshaft endillay is maintail'lOO by the loalip~ on IJlI! C<lmshaft by the
oil pump and liislJibutor drive Qear The helical cui of the gear holds !tie
camshaft sprOCket thrust lace against the cylinder block lace,

BEARING REPLACEMENT

The camshaft rotates within !tie four steel-shelled, babbitt-lined OOarifl\lS that
are pressed inlo the cylinder block and lhen line reamed. The camshaft bearing
bores and bearlog diameters are ACt lhe same size. They are stepped down 10

• 0010 inch (0.254 rml) increments tram llle Iront bearing (largest) 10 the rear
bearing (smaileSt). This permits easier removal and Installation of lhe camshaft.
The camshaft bearings are pressure lubricated,

.-h II not Idvlllbil to Ibmpt 10 replltl nmll1.n IIIrrln,1 Inlns
splelll rtmOYlI IOOlllstlUltlOlllOOb Ire Inlllbll.

1. Remove lhe engine lollowing the procedures in Ihis section and install it
on awork stand.

2. Remove lhe camshaft, flywheel and crankshaft, lollowing the appropriate
procedures. Push the pislOOS to the lop at the cylinder

3. Remove the camshaft rear bearing bore plug. Take out the camshaft
bearings with abearing removal tool.

4. Select the proper size expanding collet and back-up nul, and assemble
them 00 the mandrel, With the expanding collet collapsed, inslallthe collet
assembly in the camshaft bearing and llg~n the back-Up nut 00 lhe expandiflll
mandrel until the collet tits the camshaft bearing.

5. Assemble the puller screw and extension (if flocessaryj and install on
the e~jng !'MndreL Wrap acloth around the threads ot lhe puller screw to
protect the Iront bearing or journal. TIQhlefllhe pulling nut against the thrust
bearing and puiling plate to remove the camshaft bearing. Be sure to oold a
wrench on the end at lhe puller screw to preYeflt it Irom tuming

6. To remove the tront bearing, install the puller Irom the rear ot the ~Iin

der block.
7. Position the new bearings al the bearing bores. al'ld press them in place.

Be slife to cenle1' the pulling plate and puller screw to avoid damage to the bear
ing. Failure to use the coned expanding ernlet can cause seYele bearing dam
age. Align the elil holes In the OOarings wilh the oil holes in the cylinder block
belore pressing bearings into place.

8. Install the camshaft rear bearing bore plug.
9. Instlll the camshaft, crankShaft, IIyMleeI and related parts, fOllowing the

appropriate procedures.
10. Inslallthe engine in the Yetlicle, following procedures described earlier

in this section.
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Pistons and Connecttng Rods

REMOVAL

• S•• Figure. 15Z, 153 In1l154

_In most u .... tllil p,ocedure 11 ...I.t with thl .nllnl 0111 af the
vlnlel,.

1. Aemolt lie IlBad{s).
2. Reo'll:we lie (/11 pan.
3 Rotze til! erlQ1ne to lmg each plSkln. 'n wm,lo lie lloIIom fA its Slrolr.e

Witllhe pl$lon bolt~, use a ridge fm'lel' 10 rerTlCM! lie fidge ~ lilt l~ 01
!he cylinder. 00 t«lT CUT TOO DEEPlY'

.c MaktJrert the rods a'ld caps II !he pIStons are 10 be remoYlld Irom IE

connecting rod. mart the t)'11nder nllTtlll on Ihe pislon'" iI $l"-er perCl or
lJId: drying pa III lor proper cyIilder IdsrtiIica!JOll .-ICl tap-D-fod IocalJOO
FIemo¥e Ih! ro.«bilQ rod caplW.ts R 'If! ollie rod caps Ila!!p t\Q 1tlem In
order 11'lSla11 aguide !lose O\'ef!he IIl1'ads ollhe rod bons This IS 10 prMnl
ctiJnage to ItIe tDing joomal and roll bolt ltread:s

5 Using ahammer haoole. push !he piston aoo rod assemblies 141 001 of
It< ,"'"

PISTON PIN REMOVAL & INSTALlATION

• $" Aillf" 155, 156.11d 157

Use care aI all times wilen hal'ldllng and servlCill;l cool'lllCl no rods a'lll PIS
b'ls. To pI!\'81 possible daTlage to tlese un Is, do IKlI ciaITlp!he rod or pistDrl
in a 'f'LSe sn:e Iley may become dl5tllrted Do IlOI allow Itle pislDr"IS to SfnJr.e

"

,
CYUNOERWALl.

TOPOF PISTON

I .~ ~

RIDGE CAUSED BY CVLINDEA'WEAA

FI,. 152 Cf1inll., bore ,11Ig.
Fig. 153 NlllnHt 11th rolland ClIp tecon!·
lnoly

Fig. 154 Push ItlI piston Ollt with I hlm
me<

--........ ou»o..-...' .....1'10O<--It<".Al.VoT1OH

-:.--,---l,.J

fig. 155 Rtntvlng ttl. pilton rllfl
Fig. 151 Pillolllll....lISt h IlrIUIlIIIll 111III011 will In Ittlor.-

Fill. 157 RlmmJ1nSCallthe piston IIln Jodl rinlls (1110 lquipplll)

agilnsl one anoIhei. iIgiI nsI h¥d otJted$ or bench Sl.rtaca. $lnce dlSiortiOn of
the pislon COIlIc:u or ollis in the soft ahlmllJlJl1l malenal may resul

1, Remo¥e Itle PIston lings IJ$lng a$U1!ab6e Pl$lon ring remover
2 RemoYe the plslon pin Iockrir"lll. If lJSed Installlhe guide bustllflg 0I1Ile

piston pin remOVlfIll and mslallil"lg 1001
J Instalilhe piston and COIlnectiflU rod assembly on aSUPilorl, and place

ltle assembly in an aJbor press, Press the ~n out 01 the conned.irlg rod, using
the appfQpfiate piston pin 1001.

4 AsstrrtlIy Is !he «NerSe 01~ Use new Iock.rings where needed

INSPECTION

Cylinder .Ioct

• S.. FI,.res 1S1lfld 151

Check !he eyIir1def walls iof evidence 01 rust, wh et'I would indlcale a cracked
bkx:ll Check the block race for dlslOflion with a$lfaigtlledge. MaxllTllJm distor'
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At. 158 M..",,, tat qlllcltr bon _111I,
dl.l .....

A_At llIOIll -.( '0
etoo~OII_

I "U_U.1l '0
U .., ....... 01_-fit. 159 CyllnlI.r Rtf IIIIll1n,. llCliNS.

TIb till Ill98r munrement aile-half fIlCh
(13lllm) 1Ie1'........... lad the lower
m....1flleI1i 0II1.fl." lId! (131ltlll) Ilion
till klp of 11M ,istDn al roc

FIt. 160 Chect 1M connlctl.. rot! b..ri..
cl..ranel willi Plasti....•

boo val'1¥IC21S o!Xli in. (0,13rrm). 1lIe block camt be pOOld. SO 11 'fl'I~ haw
10 be replaced if too dCstol'I8d Using amraometer dllICk the cy1n:1ers kr Oli
C!f;oonOOess

Connedlll Roil and '.Irlnp

• S.. A'I" 111

Wash COOI.mng Illl! in c:&1IOO soIvenI ilI'ld dry wtth Clll'I1lIessed iill
Cteck lor hllsSed 01' IIel1 lods and '1lSPfICI b lids Of aacks Rl!p1D aIMed
Iflg rods Ita are damaged

ktsped journals lor~ and W9iI" Slightroo~ may be I8'l1IJ'ied
wiIIl anne 0111 polistung cIoItl satlJrated "" til etY;l1lle Oil Burrs may be remoYed
with a flf'l9 oil stone by mcMng the stone on the /CU1'lII ciIarnference. Do l'lOl
IT'IOYe !he stooe back and forti acfOSS tile journal "tile joumals are SlXlI'ed Of
Ilclged,lhe cantshaft mus1 be replac~.

The coonectiog rod jownals should be c:hec:b!d 101 ouI-ilkoond and COIled
sire witt! a miaometer

-Crankltlltt r(MIlOIntll, wlllllOfll1ll1y b, • .oanlalze. Il,nr end'"
slztllllurl••,. ...., Itt, lin will bllt.mIMd 011 • COllltttfWt1lhl.

"pl,stk g.ltgllli mlterl.lls10 be ...d:
1 Clean olltfom the journal beaflnQ cap, conoecllnQ loll and outer ami

Inref surtaces 01 the be:arinog Insefts Position ltle IIJSef1 so IhaIlhe lang is prop
erly ali!11ed WIth Ihe noIch in the rod and cap.

2 Place aPiece ot Plaslic gallQlIlg material In the center of IIJY,1lf bearing

"""3 Remove the beating cap and detllfmlne the healing clearances by COflllal'-
ing lhe widlh ollhe flallened plastiC gauglllg matBfIa! al its Widest poinl Wlih the
graduation on lhe container. The number within the graduation on the enwelape
indicates the clearance In Ihol.lSalldths 01 an lnctl 01' millimeters. It lhis clearance
is excessive, replaCtlthe bearing and red1etk the clearanCfl wiltlthe plasliC gaug
ing malCfial lllbf;eate lhe bearing WIth engme Oil before installation. Repeallhe
procedure on the remaining connecting loll bearings. All rods rnU$l be conneded
to their joumals when rotaling the crankshaN to Pfevenl engioe damage

PlsloltS

t S•• F~urts 161 lid 162

Clean ...arrush from piston skirts ancI Pins Wlltl acleaning $Ohm. 00 NOT
WIRE BRUSH ANY PART Of Tl£ PISTON Clean the rIlo gtO(lWS With a1100w
cleaAel' and make SlIre 011 ring holes n $lOIS afe cIeiwl
I~ the piston !of cracled lIng!¥lilS. Skirts Of pin bOSses, 'Ot'I Of worn

ri1g laIlIs. SOJlfed Of damaged $kIrts, BfDded areas at the lop of the piston.
Replace Pistons IhaI are damaglllI or show SllJlS 01 excessl'!e wear. tnsped!he
lJOCMS lor nidu or blm thII mi~ cause the lil'lllS to hang up.

Mera:sl.R piston $k,11 (across tinter linll of piSion pill) iWld ctedI piston
ciealin::e.

IllEASURlIIG THE OLD "'TOIlS
Chedl: used pislor.-Io-cy!lndllr I:m c1ena as follows:
1 Measure l/Je C)llnder bore diameill' *1111 a~ gauoe
2. YeaSlMt h p.D dlMl'lelll WIWl measuring !he pi~CIlS for sue or

taper, rneasurl!llJl!llls rrust be made wllh!he jHSIoo pin I1l'lllM!ld

3 SlIblract Ihe piston dlifl\1er 110m !he cy1 ooer- bOre din!ler 10 detenT' fie

piston-tiHlore dearance
•. C~ tie ptSlllH>-bore dealillr::es oWi"ledWl1tl1hose CSillr::es rae

QllI'lillded. 0*mWJe II l/Je J)ISIOO-IO-bore cleiliIllCe IS in the accepWl~ ra'lge.
5 Whell rnea5l.Ilng laper. lie~ reading rrusl: be at the boItom of the

""'-
SELEer,IIS NEW PISTONS

1. If Ite IlSIll piston IS not aa:eptaIlle. dleck lie setVice J)1ston sizl! alii
determine II anew pjsIon can be seleCled (5ervice pislons iIlfl milable In S/iIl'l
diJd. hqllilJllt Rl stmaId 0¥efSiZt.)

2. If Ille C)llinder bore I'll.lSI be retOlllUiOned ITmSIJre Ihe rw piston liam
eter Itlen hone Ill! cylinder bore 10 Oblaln!he Pfelerred clearau

3. $elect anew piston iIllll mar'K lIle p,SIOn 10 ldertily the cyIa tor 'Irtldl
it was Iitlld 011~ YlIIlICIes, O'Illlsile pistons may be found These pistons
"ill be 0.010 In (0 ~1'lI1l) 0Yer$il8.

CYLINDER HONING

t s.. FIgure 163

1. lNhen cyIlAders ale being hooed, lollow!he manulaaurer's f'flCOl1lTlllflda·
!Ions 101' the use 01 the hone.

2. occasionally, during !he honing operation. lhe cylinder bore should be
lhoroughly clealled and the seleded Pl5lon checked lor COHed fit

3. When finish·honlng acylinder bore,the hone sl10uld be moved up and
down at asutlicienl speed 10 obtain avery fine unllorm surface fimsh In a
cross-halch panern 01 approximately 45-65" included angle The finish marks
should be clean but no1 sharp. free Irom imbedded paflicles and lorn 01 folded

"."l.4. Permanently mark !he piston for the cylinder to which it has been fitted
and proceed 10 hone the remaining cylilKlers.

-Handll the pistons wttll CII'I. Do not.ltlmpl to lorce ttll plslons
l!lrolgh the c,tlndln: lIRl1I1II1 cytl"~In: h.ve belli hailed Iallli cemcl
size. PlatollS elll bl distorted IhnIqh c"lltn hllldllng.

5 ThorOU\tlIy clean the bores wiIll hoi waler and detergent. Scrub well with
a511ft bristle brustl antlilnse Ihoroughly ,*11tl hot W31erl! IS extremely essential
lha: agood cleaning operation be pertormed I! Iny of IJlll abrasive materialb
allowed 10 remain in the cylinder boles,lt ..... ,11 rapilly wearllle new rings and
cylinder bores. The bOres ShOok! be swabbed several times wilfl Ii~ engine oil
and aclean cIoIh and then W(llId '*'lh a cIeiIll dry c10ltl CYLINDERS SHOULD
t«lT BE ClEAt£D WfTH KEROSfN: OR GASOI..flEI Clean llf: femaifldef of the
cylillder blOCK 10 remove Ihe llllCISS material spread dlri'lg Itle hon no opera.

""
CH£C~NG CYlINIl€R BORE

CyImer bOre SlZ8 can be lTlIllISlJ'ed ... lh inside micromelilis or a cy1illilf
gauge. The most wear WIll oa:ur ill !he top ollie ling lmeI

Recor'wj boned C'l' nder bores should be held 10 no! me Ilan 0.001 In
(O.'"54mrnI'"
I" cyIindiw bores an SlliClMh the C)I onder wailS shwld not be degialed If
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/
.NO """"""
CLEANER

---"

fl•. "1 CI.,n ttll platon rlllilreovn FIg. 162 MIIiUrI 111I pilkll prior to mUlIg Fl,. 113 Cylinder bore Ifllr bani_iii

the cylinder walls are scored. ll1e walls may have to be honed before Installinu
new rings, ~ is importanllhal reconditioned cylinder bores be thoroughly
washed with asoap and waler solution 10 remove all t,aces ol abrasive IMlerial
10 eliminate premature ~r.

RING TOLERANCES

When installiJ'lll new rings, .ing gap and $ide clearance should be checked as
follows:

Sid, Clearance
• S.. FI,lr.,65

Each ring must be checked fl)J Side cleararn::e in its fespecllve piston groove
by insening ateeler gauge between ItIe ring and its upper land. The piston
grooves must be cIear.e<l before checking the ring for side clearance specifica
tions. To check oil fing side clearance, ttle oil lings mui! be installed on \he
piston

RING INSTAlLATION
Pilton RIItlI .nll Rill G.p

• S•• FIIIIl"Il64

Each ring and rail gap roost be measured with the ring or rail ~ilioned
squarely and at the bOttom at lhe ring travel area of the bore.

• SII FII.rl' 1&&,167,161 and 169

For service rif)(! spl!Cilieations and detailOO inslallalion prOdOClions. refer 10
the instIu:tions furnished With lhe parts package.

101' COMPIIU$lOH liNG
/GIAl IN COlOitI

Fli. 111 Top comprasloll rlnll illllltlflCl
lion

-:;~;-: fillER;- GAUGE

F'lI. 165 Rlnll.ldl c1urancl ",enure

"'"fig- 184 HI.. IfId-1I11l ml...rentlnt

fUU1GAVGE

Fill. 167 S1cond comllrmloll ring llllntlfl...,., F'lI. HI' Comprellloa"1IO chlmfll' loca
11011 Fill. 169 Rlnllap position
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PISTON ASSEMBLY & INSTALLATION Rear Main 0,1 Seal

•

REPLACEMENT

2.5l Engl••

• S.. Fi,l,. 114

1 FIer"llYe lilt lrinSm SSlOO.

2"""""""".3, Pry 0lJl1!'lf: seal fr(WTl 8f0000 Ihe ari:shaa~
To 11IItI1I:
4 Coal: Itle 1I1llll' lip of the IleI'r seal '11th Cleitil engine oil.
S Gently tap the new seal into pin, Ilush 'IIlth !tle block, using an.bbef or

plashe mallet.
6 Install the IlywdleeI.

-New boltl MUST b' "'" wh,.lnmllllg lIM 0'....1Ot 10~1I' con·
verter pl.I•. figl'll'" til. ne. bon, to 50 n. In. (II Nml.

7. Install tile lraflsmissioo.

• Set FIglns 170. 171, 172'ld 173

1. Usi'lQ aring expi'lder illS!3ll new I'ngs IlIIh! Qll)OYeS. with Iheif gaps
stawued 10 lIB 27W aparI

2. Using aSllarJ'ltdge, chect; \he reds !of sUa gtt'"eSS. Chect, also. for
cradcs 8e'ore assallblllg \he bIoct. Ii's a good idsa 10 haYe!he bIoli: checked
few aacks Wlih M¥a/lux-' Of i1s~.

3. 1'tSlad11le Pns n retaInerS
4. Col: Ihe Pistons wllh cleall erl(Iine ot! and apply arlllQ ('.(lr11ll'e$SO PosI·

tiolllhe assembly Mr !he cylinder bore and Slide fle piston ll'llO !he cyI nder
sIowiy.laklI'IQ en III avoid nickino \he Wi Is. The pl$lons will 11M I maf1c on
the Clown, Sl.dl as a1Il'0llVe lJ notch Of stQmped syrOOoI. ThIs mark indiciies
the side oIlhe jll$lOO IJItlich should tace Ironl.lower lie piston skMly,l,K\til it
bottoms on !he aanl(5halt Aoood idea is to CO\'eI' the rod SkIds With Ier9h 01
rubbef hose to mid nickino the Clank journals Assemble the roll caps at this
lime. Chedllhe 'od b&aril'lll clearances usino Plasliw OOlng by the inslJuc
liOns on the package.

_verify Ib8l1" oU squirt 110'" 1ft the roda flceltll C1mlhlll end 1111
'"OWl on Ill' pllton,tlce IhlI front oJlh' 11111"•.

5. Inslalilhe bearing caps with the stamped numbers ma1etled Torque tile
caps to \he fl~le shown in the Torque Sj)ecilicaliollS Chart see the accompa
nying jlluslr~'ons 101 proper piston aIld rod Installarioo,

4.Dl.nd 4.2l EnglltlS

• See Flgum 174, 175 and 171

This seal Is atwo Pl8C8 neoprelll! type WIth asmgle lip.
1. RaIse and SUJlpotllhe vehicle 00 IICksQnds.

•

_.
-"Fig. 112. conn.dlnIRlds.nd ClJI.rt

ItIm,.d .1111 ,nhlt .lImMB 0' I ....11t·
Itt combln.l!on

Fig. 111 Roll Ind pbloll .Almbly 11I1t.1·
Iitlon. ERilltI tlllt til••mw.n lIM pilton
lop I_II the lront 01 11M 'nal",Fig. 170 COIllP"lIlolI rl"llnltlilltion

ClANKS",,"

AI. 173 U.. _11hI., ncwm .... Of M~" til"'•• jHIIICt tIr,
CII I '1ft '11Im1t! 1M cyIlnlllt .ltta dal1nl pIltln InstIII.UtI At. 174 Cr....1tl 011 MIIIoattH-2.Iil, 4.0I.1IllI Ultlll.ft
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__ IlA-..G IU. Crankshaft

Fig. 177 R,movlng ani ol!he Cllnllsh.ft m.h, be.rlnl "p bolll
2.5l Inllnl shown

.....
Ag. 178 Rlmo,lng ani of ttl, cl'1InQhlll mlill btlrilg clps-2.5l
Inllnl shown

REMOVAL

.. CAUTION

2.5L, C.OL.nd C.ll Engillts

• Sn Figlns 1n Ihm 112

I. Remove the engtne!rom lhe 'o'I!1Jc1e at1d Il'IOOl1 it on awOO: DId
2. Drain lhe oil.

Th, EPA ..rns th.l prolo...d eontlct wl1tl lsecI .nllne olllNlY
"use I numllir 01 sliln disordl", Iltthlltlng "neer! You sttould
make IYtfY ,nort 10 minimize ,our uposure to Ilsed Ingln, oil.
PrOCectl.,. Ilov.. stlollid lie worn wlttn etllllll.. thl all. W.Sh yoor
h.ndl .nd 'OY other uposld Ikln Irl" IS loon II posslbll Inlr
uposure 10 used Inllne all. So.p and wiler, or waler1en hlnll
clelner sltould be llsed.

---~

FI,. 115 R.., mlin burlnll cap (two-plttt) 01111.1
4.Ol and 4.2l .11(11....

At. ll1loutkln 01 Loctlll51r or .tvalltt-
Ul.1Id oUl ""inn

2. Remove the oil pan
3. IIemoYe Ihe rear main bearing cap and discard lhe lOwer seal
4 Using acenter purrll, care!utly drille the upper hall 01 the seal out cA!he

block lllst tar eooulltl to graph wilh a pl>llfS and pull out.
5 fIemoWIlhe oil pan Irol'll afld rear seals and the side gaskets.

To 1.....11;
6, Clean all gasket surfaces
7. Wipe clean the sealing slKlace of the cranks/lall afld coat illiglrtly with

engine oil
8 Coat lJle Ul) of the ~per seal With engine oil and irlSlail it j~ the bled:.

1M lip laces knward
9 Place the kMr hall of !he seal inlo the bealiog cap

10. Coat the oJer cuMld stm::e of the seal W1tlllj~id soap. Coal: Ihe seal
Ip .. 1t! engine oil

11 Ill5lJlt the lower seal irio the cap pressing tum y Be sure lhe seal is
lIustl ,,1t1 the ey1l1'1der bkd pan rail

12. Apply loc:tllle 51S-, or !lqlJivaIeli 10 Ihe rear bearing cap as IIIUSllattd.
The bead should be 0.125 in. (3.llrrrn)ltlidl

WARNING

Do .01.,,1y ltdlte 515- or equl'tlI.1l110 Ii, Jill of thllNU

13. Il1stalllh! rear main cap
14. Ti~ten all main bearing cap bolts ,.adllllily 10 lKJ It. lOO (Ull Nm).
15. Replace the oil pan.
16 Install \tie llywheel Of converter drive plate
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3. RemcMl the 1!yMleel Of loriP! rorwertef, matdl mafking !he pieceS kif
irslafla1Joo

4 Remove all driVe be Is.
5. Remove the Ian and htil assEl'Ttlty
6. Ilen1o'o'8 the crankshall pUlley and VlbROOn dan1ler
7. Rem:M the IJIIlJOO case CO\lel.
a Rem:MlIhe 011 pa1

9 Remove !he Oil PlJTClalJ~
10. Remove !he rod beari'lO caps, l1'lafkln1l1lem ... trJSlal aliOn.
The main beaflng caps are AlJ'lbeted Irom Iror'll to rear aM 11M ill arcow 10

indicale the fOfWafd position The I(lpef mam Imiog inserts iR l1Ofl'Ied 10
provide oil d\iWle1s Mille the IowlJ Inserts are smooth

11. Remove !he fll3in bearing caps and lower inserts, rnartJnglhem for
insta ICfJOA as follows

a Remove the lower insert from !he bearing cap
b Remove the upper Insert by 100000001nll alilhe oItler beafll'llJ caps and

inserting I SIl\III cotler pin 1001 in the Cfookshall journal olillole Bend l!le
oott8r pin as iII~tfaled to fabricate lhe loot

C. With the cotter pin tool In ploce. rotate \tie crankshaft so lI1alll1e upper
beallng Insert wlillotale In the diredion 0' ils IClCkinlllab.

".IeI... III'" " n, 1'10" In III. No. 3 ""In Jourlll, LIM • Illf'I-tacelil
bltl, IIdla. ta....msor. to tllIlM dl.Il.Il1111 11IHft. After
wIIllIIrlWllI" hlstrt '''''OII....I.ly.1lI Inclt (25mIllI. It Cli b.
flfl'lOiM ty.,,1y\nf llftIUrt tnd"I.. IItI.

12. un out the c:rankshall

...A,.,.U'MlIe 011 pkbp 1lIb lilt ilII ...11. Do .ot Iftltall
tilt ...1........... 1M , Iluno. is InMl1M In Ill, III....,._t. Atwap InIkl .11. n 1II.t1ll
.. I......, ellea cI willi PI •.

INSI'£CMN

1, Check the arishall for 'IIl!liW 01' ditnage to lie beating surtaces 01 the
)OOIl'lIIs. Clri.shalls lhat are cWnaoed can be recondi:ioned by a professional
rra:hme shop.

2. USlIlg a lfl2llllldicatOi. chedt the crankShaft journal nMHlUl Mea9lJre the
craflkshafl jourrrais with aiTIICfometer to determine the correct Sill/ad iDl
ma n bealinos to be used Whenever anew or lecondilloned C1aRtshafl is
inslalled, new conneding 100 bearingS and main bearings should be installed.

3. Clean all oil passages in the block (and crankshallil II is belllg rt!tIsed)

_A liN ,.., nt.III •••lltllllld b. 11lIt.lled .ny III1t1It11 " ...sh.ft I.
rlII1O," 01' replacH.

4. Wipe the oillrom lhe cfankshalt journal aM the outer and Inner surlaces
of the bearing shell

5 Place a piece 01 plastic gauging malenal in Ihe center 01 the beamlg.
6, Use anOOf Jack 01 other means to hold the ctanlcshal agaIllSI the upper

beanflg shell This Is necess¥Y to olEin acoJrafB clearara rlladings wilen
usiIlQ plaslIC gaugillll malefial.

1 InslaIllfle beariflQ cap iDl bearing. Place MOine oil on !he cap bolts m
mull. TOfClJ' 1h8 boIS to spealicaf on.

8 IIen1cNe the beariW;I cap and delermJne the bearJlg cIear;raby~
IIg ltle WICItl 01 the llallaned plastic oaulIllg maIer.al at its '" des!~ with the
gtDlftims on the gaugiIQ fTlatetiai txmIIlJ The fUTDr "",lhln the oraciJa
IlOn on !he tnveIope ifldlCilteS Ie cU'ance III mil iflllder5 0I1hoosaidhS 01 ill
ifdl. lillie CltiiIaa Is g/f3lel' lharl allowed. REPlACE BOTH BEARltii
SHEllS /oS ASET """" .."""""' ... _ .......

INSTAllATION

-Mlln ~""ng d ca ... be~ .., tIM ... " ....din
.".. •• lower UNDEfI NO CIRCUMSTANCES "llld "ims be
,tlcld bellind Ill 11.11 com,elUl. lor Willi

1. Install new bllafing upper halves In the bloclilltle craoohall has been
klmed to resu:rtace the Jourrrals, undersized beaung JOOst be used to compen
sate Lay the crilflkshalt In \he block

2. Install the lower bearing halves in the caps.
3. Use Piastioaoe- to chock bearing fit.

-AI. 178 R,mowinl'''' cn....lt filM belMI CIpa: lid 1000r
Instrts

Fig. 1. RIMf¥I"II1tII v".-lllSirti

-~
Fig. 112 Torq.IIlI"1l mlln N,nno u, ~oltl-2.5l'"llnl.1l1ld
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<l. When the bearlllOS are properly filled, install af1d torque tile bt.1nng

caps.
5. Cheli: crankshaft end-play to detemline the need for thrusl washers.
6. While YOlJ'le aliI, h a good idea to replace the rear main seal at this

Mo.
7. Install sutflClefll oil~ bots in the blOCk 10 align witI1 ttla COOI"leCtIig

rod boIt1. Use nitIef~ bet¥;eeI\ lie bolts 10 posillOlllhe connedll'lll rods
as relJ.Ilred. ConneChlQ rod posi!JOl'l eatl be adjUsted by measing the tension
on Ihe nilber bands wfh al!ftitlORallums aroulllllll! pan bolls OIlt1gj pr!iec.
ID.

8. Pos,tion lie~ hall of mam beaf,nlJS II tile bloct and lubricate Itlam
'rill enoIne ~l.

• 9. Position~ keyway In" same pOSitiOn as rllfllOYl!d and IcMer it
into block. Tlw: COIJ'IeCIing rods WlIIIoI aN lie Cfdfll( pins imo lhlI coned posi-
lion as .. cratllWl is IcMeIed

10. LubticaAe .. iIIUsIl~"'cleanengile Oil Of llfllI lie rellulding
oil. 1r1s1a11~ w'th the Ioaef han oIlhe bearangs Iubri:a&ed wiltll3S1lJ1!'1e oil
L.ubric:iie the cap bolts .".\t1 engine oi a'ld Install. bIj do no!~

11. Wih abIoct ~ wood.1UTll1h& Sha'l nsh <inJ::tlon 10 a1,~ the flrusI
flanges d hi mam~Mel tuJ1p ng Ine shaI in ea:h dlflld.on, wedge tie
shaIIll t!w 11011 all hold i .Me OCJ,;f\g tile IvusI. _log cap bolts.

-II """ II prevtlt!hl Iklaibllity 01 cyIIMI' billet alllIJot lftIifI be"-
... elllII "III'", 1tII 11 Mart.. caps .,. 10 h tap,ad I.... ltltlr cyIll-
~. Illoct uvttr VIr -.d ar ",IIbel' ..11I1t .torl till '.h ....
......11 Do HI d1ln1llo1t1lo 'III tbllII.ln MIring til" ldo
....., fill.,. to "' bill: Iltonn.U.n INY "mll' !hi cylinder
~klcIl Ol" Han.. u,.

12 Tor(Jlll all mail bearino caps 10 spr.cilicUn Checll; crWshaft eruj
play, usillQ iI ftaI teeIer 1JillOe.

13 RIrrlo'o't ltWI COIWleding 100 bolt IInld prateclors and 11iJrtca'.s the con
nedJno rod UlflOS WIth engine 011

14 hsIaIllhe COI'VIlIl:!IflO rod luillQ caps In ItleIt orillinal pos'lion. Torque
ltle ools 10 specIIlCiIIlOO

15 InsIalI all paIlS in l'Mrse order of flll'llOVill See related procedufes in
!his section lor COfT'(M)I'Ief1f if1stall3t on

EXHAUST SYSTEM

• S.. FI,I"l83

.. CAUTION

WIl,n wortdq on ,xu"st sysllm., ALWAYS .,,, prol,ctivelloll'
lilli' Avoid wotklnll on • hot ,xlla".1 sysleml

Muffler

REMOVAl & INSTALLATION

..Th. tollnl'lI.ppl". to nll.u.1 aysI.m. usl'lI ci.mpld Jointl. Moll
INt lIIodtl, Itl,lnlIl'lIuipm••t apI."" us•••Idlllllointa 11th' m.l
nero n ... Jillta will, II COIfII, hi.. to b' tilt.

1 Raise ¥Ill support Ihe rear eIl'llI on 1iIf.KS!aOds, placed 11m the !ferne,
so thai: !tie axle hangs lteely

2. RemlM the muffler clamps
3. Remove the tarlplpe~ clamp
4. ~av lie Joirillibe'3 lly with aPMetrart'rust dlSSOl't'el"~ sud1

as \.llJJid wrenctI-, WD-4O", orequ~
5. lithe tailpipe C3'U1OI be pulled Of lWlSIed tee rom lie 1TJJlIer, oo...e a

eIl'sei belweefllhe rnuf!Ief;n;lta jJllpe at sew!'at places to lree I
6. OistOfnled the rm.I!I« hanger,
7. IlIhe pipe IeadinQ inlO the l'I'l.1IIef is not to be repIaad,.ul carvd be

pulled free olllle rntlIef. heat the jot,.. WIth ~~ torch trbl it IS
cherry fed Place ab1od; ol wood agalflSf lhe Iort ol the mutrIer and cilve 'I
rearad to disengage '1 fr(JT1 \tie pipe.

U\8 pipe is being repla::ed lJS(I il ell SII kl free It

Flywheel/Flex Plale and Ring Gear
..All pl.t. I. tIlIllfm lot .lIyw~",III\It'd .1tIl •••Itomllc Irina
mInion.

REMOVAl & INSTALLATION

All EngI.1I

..Th, rllfl "., I. rI,l.ct'~I'onty on '"line........ wfDl. man••1
trtnmiatl,•. btl... wftIlJUt""'1tk In_I". Uvt rlna tan
wilU Irt ..lied lCl till nu pllt,.

,. fIsno¥e IIlllJansfTllSSlOfl iWld transfer case
2. FIsnowlh cUch, if equ,pped, or lorqae COfl'o'IU!r from !he IIywIletI

The I!ywIlleI bolls shoLAd be IocsncI a lime .. abme in across pataem to
avoid wafl)Ing Ihe flywheel. On Jeep vehiCleS Wlltl ma:lBlIrar.srrissM:Jn, tllJllace
the PI~ bear,ng ,n Itle end of the CtW*ShaI if fenlOVilllIltle fIywllee:l

3. The f\yfltleeI stwk:l be c:hfd;e(t kw am a"ld glazino IIl31 be reslI
laced bV a~ shop

4. lithe flflg gear is 10 be~ drjll aho ein the __ beIween two
teeth. befig careful noIlo OJIiIaC2lle lIpieel suRace.

5 Usi'rlI a t:eld Chisti at thl$ ~rl erildt lie riJ'lg QI'W;n;I ,emote
'l

6 Potish !he iMtf Sll1a ~ lie new ring 012 and heal i1 in a'l om 10
abolIIlm"F (316'"C1 OLJic:kt,' place the f1ng geaf on the lIywheeI and tap I irio

"'" ""' .. , Is "".....
.. _I till rill ... ,aal1IIrF 142I"C), or til. III_,.-l.g .111 "
_bOI·tI.

7 Pos'tion Ihe ltywheeI on the end oIlhe tr.rlkshafl TOfQUe lhe bolts alittle
at a lime, In acrtsscross pt.tem. to the lig\fe shcM-1l in the Torque Speci!1C3
lions Cll1rt

8 lnstlilthe cl~ Of!o«lue convertef
9 Inslallthe Iransmission and If3f1s1er case.

, . CAUTION

When using. torch, m.lle c,rtaln tilll no combllltl~ln, btlkl 01'
111,111"" Itt In Ih' lmm,dlltl Ifl. ollh, torch.

,
8 When installing the I'l8W mul1ler, make sure ltlatlhe locator slol alld tab

a1 tile tailPipe jolnl index eaCh otller
9 Drive lhe mulller onto the Irom pipe

,

,--.........._..-_._._-- -
All. 183 Camlnlfl J.., DUll" aysI.,.
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10 POSItIOn~ sysIem,~ /TlIffief damps, lJ'ldef Ihll,- aM tnStaIl

the~ Make certain N: ltae is sutIiaerJI cUanal befwllen 1M sysaem
~..lI:s iIRllhlllloor pa'l and D. TlIfl, 11tstaI11l1e rru!lIlI~n
t4illn !he hqers.

-lntlU till ...Iftw c1_,. ..hIM Iluiltl oItM U-1l1ft1 CWIl' till
slots 11"1101" ft.~.

Front Exhaust Pipe (Head Pipe)

REMOVAL &INSTALLATION

1 Raise and support the 11on1 end on jacksIands.
2 Discooned any oxyoen sensor lII,res or air in/lldiOn pipes.
3 Oisconrled Ihe lrlJi pipe" \he man1lold{s).
.. DiscoMect Ihe rear end ollhe ~Ilpe lrom tile rrlI!fter CI calal)ilC col'Mlfier.
5 Insta II:lOn is !he reverse «removal. T«lJ.llllhe ppPe-b-manlkl!d rMs to

111l. Ibs. (23 him) Itt 4-cyhndef f!l'gi'le$, or 20 L Ibs (27 Nm) b"&<ylirr
""" er'q'leS Make sure !he pipe Is properly aI ,.ej.

Rear Exhaust Pipe or Tailpipe

'EMOVAL &INSTALLATION

-Som, ..htce, •• an 1.........111. ,'.... ,Ise tllIN • ,.., tOtal:
.... ThIs pip. cenHctlltlt Irllfll pip. wittl tht mittler, lI',.ns be....n
.. con......, IUld 11I1111."

1. Raise and Slq!OI1lhe fear IlI1d 011 jackstands.
2. If just Itle Intermediate pipe is beil10 replaced, art II althe joints a1<l Qj

aoo tefIlO'o'8ltle remaindel' from the boot Pipe and ITllller or COl'MIfter II
1011 parts a~ also beioV repted, hi pipe ITliPJ be chiseled otf.

3 I jusllhe lai Pipe is being replaced, eu II jusI belund Ilwi IOOII'Ief aM
""i.-and remove h IffTIalndef "om the f'lllII'er lia'ge Remo¥e lte ta.lplpe

4. WI8l inslalhnll.-rJ pipe, PllSlboo II in the sysIiern a'ld mat.e SlJe lhal ;,
is properly a19led in! has Stjflicient dearance .. the IIoor pan POSIIion lJ.
tdtS SO IIlat h bolt shaIs COYef illY~ in Ille pipe I!qes.. 'M1en lhe sys
Iem is correctly a1tgned, t9*n a1llHlot1s and hiIrlgln

Catalytic Converter

REMOVAL & INSTALLATION

1 Raise and support lhe rear end on jackslan<ts
2 OISCOOned the downslream aIr Injection luoe althe converter.
3 On the 4-eyllnder anome. the lrol1l pipe is boll«llo the cOl'lYerler aI a

faciflll !~ge_ On !he &cylinder engines. the troot pipe and coJMrter are
C/an1lIld together at a slip.rit joint. On al1i!f9nes.theI. Jomt 01 the COfM!fIIr
($ aslip-lit,

4 To iMIId ~Ino a'l'f corTllOrleIllS. it wil' plObably be recessary to heal
any slip-fit joint w'1Il an oxya:eIy l!fIfl ton:h. trilil the joint IS dlerry red Then,
pIo abIoc* al wood against lie co!t'ltrtef and dIM! it oft of !he PIJl8..

. CAUTION

Wltl. IISII, I tordl, malll cll1Il. thlt no comblltlllln, IIraQ or
1111 linn ,,.In till Immlllllte ,,., 01 till tord.

5 Posihon the leplacement COI1Yerler in the system and install the rear
clamp Hand liohten the f1LlIS

6 On 4-ey1lnder eflllines, boll the lIanges. together alltte hOn! end TiOh18n
lh8 bolls 10 25 It Ibs (34 Nml- TiOhtl'fllhe rear clamp nLJIs to 45 It. Ibs. (61
Nml

7 On 6-eyliAder engInes, instalilhe floot clamp, make S1J19 lhat the COI'l
verter Is propecly positioned and 11_ the !root and rear daI'l1l ooIs 10 45 It
IllS. (61 Nm)

8 InstIlllhe dlJwrlstJun all injection tOOe and lIgtien fie Liarr1Js to 36-48
inch ItIs. (4-5 Nm).

9 Lower the Jeep
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Nt Compressor Bracket-to-Engloe Bolts
AJC Low Pressure SeMce VaM NlIt
Alternator AdJusllng 80It
Alternator Piyot BoIVNut

camshaft Sprocket Bolt
Connecting Rod Bolt NulS
Crankshaft Main Bearing Bolts
CylInder Head Bolls
CyImder Head Cover Botts
Cylinder Head Cover Retaining Bolls

Damper Pulley Retaining Bolls

Exhaust Manilold-lo-Downpipe Nuls

FlywheeVConllerter Housing Bolls
Fuel Pump Bolts

Oil Pan 801ts-l/4·2O
-5/16·18

Oil Pan Dram Ptug
Oil Pan-Io-Timino Case Cover Bolts
Oil Pump AtUchino Bolts (Short)
Oil Pump AtUchino Bolts (lOOO)
Oil Pump Cover Bolts
Power Steering Pump Pressure Hose Nul

Spart< Plugs
Starting Motor-to-Cylinder Block Bolts

Timing Case Cover-lo-Block Bolts

Vibration Damper Soh (lUbricated)

TORQUE SPECIFICATIONS
1990 4.2L Eng"'ln"'e'-;- ---,=;:-__

u.s. Mthk

25 tt Ibs. 34 Nm
28 ft. Ibs. 38 Nm
18 ft. Ibs. 24 Nm
28 ft Ibs. 38 Hm
80 fI Ibs. 108 Nm
33 ft Ibs. 45 Hm
80 fl. Ibs. 108 Nm
85 ft.lbs. 115 Nm
70 in. lbs. 8 Nm
55 in. Ibs. 6 Nm

20 ft. Ib$. 27 Nm

20 ft, Ibs. 27 Nm

28 ft. Ibs. 38 Nm
16 ft. Ibs 22 Nm

7 fl. Ibs. 9 Nm
l1ft.lbs 15Nm
30 ft. Ibs 41 Nm
l1tt.lbs 13Nm
10ftlbs. 14Nm
17 n. Ibs 23 Nm
70 in. Ibs. 8 Nm

38 fllbs. 52 Nm

19 ft Ibs. 26 Nm

28 ft. Ibs 38 Nm
33 ft IDs. 45 Nm

62 In Ibs. 7 Hm

80 ft. Ibs 108 Nm
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USING A VACUUM GAUGE

The vacuum gauge IS one 01 the mosl useful and easy'1o-use diagnostiC tools It IS inexpensIVe. easy 10 hook up. and
p,ovldes valuable tnlo,mahon about the condition of your engine

Ind;c.!IOIf' Nor"..lengine in good ~::;::;;::::-.. Itldic.riOtt:~ ".. Of .ttI-
eotldirfon ,. don mla

IrH1kefliOll: ut. ignition Of v.....
timirtfll. 10_ c:ompreu/on, ~c..
tlm,'-. vetve, ,..ki"9 CMtw",'or
Of ",,,,,Hold gasket.

~Uli/I. rNdIItfJ. LOOlJ (lS-lO in..Hp.) but .'• .eIy

'l'Idrceflon' WHir ,,_" JPflngl.
worn 'IMe .rem 1111~'. Of ,...,

cY"nder " ••d ~...., (vlbrettng
••C.-wIHI" .'e" 'PH'Cn).

NOTE: A plugged CBtalytlc
conWlrtfH' msy "'0 caus.
thIs rtUtdlnq.

Indlcarlon: ""PlOP« c.~M,.,"""', Ot minot 1fI..... Ie••
.t c.tf)u,..,Of'" Of m.utold

NOTE: 8MJ fuel injector
o-ring. m8)' ./so cauN
this ffMdIng.

Indic."on: IIUI'Itt ...."'. or "".
proper ,,""'. c••rane•. The ......
c1Ie .,n drop "'Mn tn. .teefi,.
v.I.... oper••••.

Indicellotl: Choir_ muM., 0( ~

slruCf'Jon In .,-.m. S,ned lIP tM
engine Cltoke,,' muMer wUl e.,
hibit • wow drop 01 "eC1HHl't 10
lefO.

GAIge reeding: He«IIe ,,;weln • .wc...w.tr .. idle. /W'
.t.edt•••••"'9/,.. 'Peed iller..."
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4-2 DRIVEABILITY AND EMISSION CONTROLS

EXHAUST EMISSION CONTROLS

-

Thermostatic Air Cleaner (TAC) System

Flg. 2 CCY .,stem e'" 011 4.lltr,glfla

• See Figure 3

A~ically cortrolled air cIeanef was used 00 fTlOdels lh'0lll111
The syslem consists 01 aheal shroud wtuch is iflleOl3l W!#l~ ri~ side

A fresh air supply hose Iromlhe a rcIe<wIer is conned8d 10 lD IIIe flcn 01
c.yIirm head COYeI' on !he 401. eng rres. aIld to II1e f8iI' olltJe cover on !he 2
engines

When ltle engine is operating, flesh all enlers Ihe engine and mixes wilh
crankcase vapIJIS, ManitClld vacuum draws the vapor/air mixture tllroogh tile
fIXed orifice aod inlo the intake manlklld The vapors are lhel1 consumed dur'
cornOOstIIJll.

Because thiS system doeS no( LISe avacuum aetuaIed va:W (as the PCV:""i!
tern lwld on mier ye3fS OOe:s),Ihe~ R l!w lXlfTWI\eIllS. Checl..-ry <>J

hIJses for o.is.lna~ or olher d;nage:~ repS::e, it necessary The IIxed
Ice shoulCl ,eqtile no pefJOdlC aIel'lIlOn and shoulCl opeIaIe pl'Operly unless'
becomes cIoQged IJ'I dill, debns or excessMIIy sludged oil

POSitive Crankcase VenlllatlOn (PCVI System

AJI19117-90 YEhicies cowered l:Iy Ihis manual are equiP\lOO 'Nllh aPf:oJ valve
system In O{def 10 deal w,lIl craJ*case STllssions. The system COI'lSlsts'Of a
Pttsilive Crricase ventJlaIOtl (PCV) vaNe, aclosed or ope!l oIllil1er cap and
00ses to corn!ld. t!lis lJJ. p:nent

IM'8n tile IIOQlne IS (Ul'lir.~. asmall port on oI1he gases \fIt.dl a:e klnned
in tile comb.tstion ctla11bef lkJtll'lg qille op.ahon, leak pastille pISton rIlg:s
afId enter !he aa'*tase $Ira Ihese gases afe tIlder pressure. Illy lend 10
escape from the crankcase and enter the atmosphere. IIlhese gases were
allowed 10 remain In the crankcase lor any Iengtf1 01 lime, they would coRtami
nale tile engine oil and cause stooge 10 tluild up, II the gases 'Wefe allowed to
escape into lhe a1lTlOSjlhere, they would pollute the air, as !hey contain unburned
hydrocarbons, The cr.mkcase emission control equipmenl rllC)'deS these oases
la;I( ,Ito \tie engine contluSlion ctr!rrtlef 'Iohere lhey <ve burned.

Wr Ie Itt eng tie is rtr'IIli:1g cItall1fnd air IS dr.r.m irEI hl ctricase eft
dirMly irOlJl1lIle oil tibet tap. Of 1'lrou!1Ih! CiWtl;retcr aI h nl tiel
!lftJl.9l atat IeadIJ;j 13 !he oil filer cap As lteall passes Ivoul,tI h
aallktaSe. it pd:s uP !he corrtJustian oases ;nj l3ries them 0lA oI1he
crankcze, ~ Ihrough 1he PCV vaM aoo into !he Inlake manilold. AlEr they enl!f
the intake manifold, they are drawn Into the comOOstion ctm1bef aoo bufTlBll

The mosl Cflilcal compooenlln the system Is the PCV valve. This vacuum
controlled valve Il~ulates the amoufll of oases which ale recyclOO inlo the com
buslioo~, N.low engine speeds, \he vaNe is PMlially clDSed (by ifllalte
mal'lilOlI1 va:wm acting agail'lSl spnng pressure I'ltIidl woulCl 0Ihel wise op!I1
the valYe), lifll'lilg h1110w 01 gases irio the IriaKe manilokl As qine speed
'1l:I8ilS!'S (afllllMliloid 'I3Clillll decreases), the val'le opens (hom spmg pres
SlJ'e) IIJ admit lJl'Ii\ef quantities 01 crlI'lIuse gases no the Inlake ma.-mld tI
the val'"~d bi:<;l)lle IlklCIef or plugged, the gases will be prMlied tool
escaping ITlJIfllhe crankcaSes by the newmal roote Since Ihese gases are under
pressure, they will lind !heir O'tin Wl1 out of the ClTkcase, This altemale IIJUIe
is usually aweak oil seal or oaskel in the engine, As lhe gas escapes by tI1e
gasket, it alslJ creales an oil leak Besides calJSlng oil leakS, a cllJgged PCV
valve also allows these gases to remain in !he crankcaSe for an exIentied periOd
of lime. promoting the lormatllJll of sludge in the engine

Pleaser. to section 1oflllis mallJal, Genef3llnlcrmation & Mamtrl\a'lCe
lor PCV V3I't'lI ~'I1Q..,d n:placelle.. Pl'oc:e<kHes.

Crankcase Venlilallon /CCV) Syslem

• See fig_rei 1 aId 2

All 1991-95 Wranglers are equipped wllh a Crankcase Ventllati1:m (CCII)
system, The CCV system perlorms the same lunctlon as a conventional PCV
system.lluI ooes nO! use avacuum contrOlled valve

On !tie .. Ol engiles, amolded vacwm lube comects marVlold VlI:UKflIO
!he IIlI oIl1ie c.yIi,* hea:I (val"') CCMlf at L'le etash panel ero The vaaan
Itbe contaIrtS afuIed orifa 01 acalbaled SIl! II.lll!lefs!he noun! 01
cril'kl:2se vapors lhwn lU ollie eogir'le

On !he 251.. ef1gires, a fillJng on lhe driver's Side of !he cylinder head (do'e)
cover contlins the metered orihce It IS COflIleded to manifold vacwm.

,,-~

'--._--._._._-
1_ -,_ -._-IT...__,.--,,--,._- -

Ag, 1 2.51.. engine CCY aya1em
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exhaust manilotd, a hot ail hose and a special air cleaner assembly equipped
with aItIermal sensor and avacuum motor and air valve assembly.

The thermal sensor iocorporates an air bleed val~ which leg.rlales the aTIOUni
01 vacwm ~plied to ItIe Y<K:IJJm motor, coooolliog the ail valve position to Sll~ly

eittl!r healed air Irom the eKhaust m..'ulold or arrtIient air Irom the irake snorkel.
Duril'll! the warm-up period when uflderhood IllfIllefatures are II7ft', the air

bleed valw is closed aoo sul1icient vacutJl11 is applied to the vacuum molor 10
Ilold the air valve in the closed (heal on) position.

ks the air temperature entering the TAC api>loaches approximately 115"F
(46"C), the bleed valve OperIS to decrease the amount 01 vacuum applied to the
vacuum molor. The diaphragm spfinll in lhe V3Cl.IIJrn motor then moves the air
valve inlo lhe open (heat off} posilion. allowif)'J only air Irom the intake snol1tel
only 10 enter Ihe lAC.

The air valve in the air cleaner will also open, regardless of air Iemperillure,
lIU1ing heavy acceleration (when intake vacuum drops) in order to obIain maxi
mum ail "ow through the air cleaner.

Non·Thermostatlc An Cleaner Assemblv
The air cleaner assembly used ofl1991-95 vehicles does flOt use the 1t1ef.

mostatically C(lfltrolled blerld door and vacuum motOl used ifl PfeviOlJS yoors
The air cleaner on lhese models is always open 10 ambient air,

The Siflgle Board EfIlIine Cofllroller (SBEC) used in 1991-95 vehicles mofll
lors air lemperalure in lhe in1al<e maflifold through the Manifold Air Tempera1lJfe
lMAn seflsor The contfOlier then adjusts injector pulse and ignition timing 10
C(lmpeflsale lor air teff1le'alure.

EmiSSIons Maintenance Reminder llghl

• See Filire ..

Most Jeep vehiCles are equipped wilt1 an Emissions Maintefl3nce Reminder
(EMR) light Ttle EMR lillht comes on alter lhe vehicle has reached 82,500 miles
(132,7&7 km) and informs II1e O'Mler when oxygen sensor and other related
emissions service is required. The Iighl is located in lhe instrument cluster

~.

Fill... Emlalon Illlinteninel IImer

The oxygen sensor and EMR are interdependenl When the reminder light
IHuminales, the oxygen sensor and EMR Should be replaced simultaneously
This is importanl in ensuring proper efllline performance. Maintenance
remiflders for 1991 vehicles are reset USing aDiagnostiC Readout Box (ORB)
see the ORB instruction manual for fur1her inslructions

...Alllttl", or repllclng the EMA wlthnut per10rrrllnllhe fllI,lred mlln
tII...e Is a vlollllnn 011"11111111. Onty Ifill plr10nnllglhl ""lirllI
malnlenllCl, should the EMA be met.

The maintenance reminder lor pre-1991 vehicles cannol be reset aller
reachinllihe specilled mileage, the unit musl be replaced. The unil is
mounted on the dash panel to lhe right of the acceterator pedal To replace Ihe
remlflder:

1. Remove the atlaching screws and disconnect the reminder electlical con
nector

2. Install the ronnector to ltle new EMR and replace the attaching screws.

Oxygen Sensor

• Ste Figures 5 and 6

The oxygen sensor is located in the exhausl manifold and provides input to
!he ECU relating OX)'gen content of !he exnausl gas. The EeU uses this informa
tion to vary air/luer ralio. A lean air/lool mixture causes agreater oxygen ronterll
and arich airlluel mixture causes less oxygen conlent. On 1987--90 25L
engines, tile oxyuefl sensor is equipped with an eledrically heated elemenl tI1al
keeps the sensor at Ojlefalmg temperalure under all C(lndilions.

REMOVAL & INSTALLATION

• See FIIUf1lS 7 Ind 8

1 Raise !he vehicle and suppor1 it safely. Allow the exhaust system to cool
sulliciently ill order to pefmil sef'/icing withoul burning yourselt

2. Disengage lhe wire conneclolliom the Oxygell senSOl".
3 Remove the oxygen sensor from the exhaust manifold.

--

FII, 5 Healld llIy"en IInlor-1987-9g wlltllhe 2.5L engine

Fli. Ii Corn"OIl omen IInsar IOCllloft
Illenllln

~

Fig. 1 Dbenllillnglll, oxygen IIlIIor IIlr
nea connector

~

Fill. I Ref1lovlng Ibl oryten Slnsof from
the ,dllisl pipe
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4, II not already done. coat the threads of the replacement sensor wilh anti

seize compound Be care/ul not 10 contaminate the oxygen sensor probe wilh
the anti-seilfl.

5. Install the o~gen sensor into the exhaust manifold and lighlen to 22-35
n. 100 (30...·17 Nm) Engage Il1e Wile connector,

Pulse Air System

• S.. Flillf, 9

The Pulse Air Injection Syslem is used on earty 2.5L engines. Tile system
utilizes tile allematif'lg positi...e am! negative exhaust pressure pulsaHons instead
01 an air pump to inject air iAlc the exhaust syslem and produce exhaust gas
oxidalion.

The system operates as air enters through the fillered Side of the air cleaoer
and llows 10 the air control valve. When opened by lhe air sw~Ch, the oontrol
valve allows Illis ail 10 conllnue through Ihe air injection the<;: valve. From the
YilI...e, the air enters the exllaust syslem and is injected eijher inlo lfle front
exhaust pipe (upstream) or inlo the catalytic oollVtlfter (downstream). depending
upon the engine operating coooilions. The CEC system Micro Computer Unit
(MCU) cornrols the sW~chirIQ.

Air Control VII"

The ail COfltrol valve me1ers the supply of filtered air routed to the inje<;tioo
check valve. The valve is opened and closed by tile air switch solenoid.

Air Switch Sollnold

The air switch solenoid operates the control valve by allemallrtg vacuum on
and 011. The soleoold is controlled by ltle Micro Compuler Unit (MCU).

Vac.uum Storagl Tank

Engine vacuum is stored in areservClir tank lIfltilleleased by the air switch
solenoid.

Micro Computer Unil (MeU)

The MCU SWitches air injection either upstream or dQWOstream, depending
00 the eflgine~ operating coAdilions, by energizing and de-energizing the air
switch solef"l(lid

,.Rltlr 10 thl CfC IfIllrn 1I1llQnosil charts lor list prowl..... of lhe
Puisl Air Spllm.

COMPONENTS
Exhausl Gas ReCIrculation (EGR) System

Air Inllc1lon Chick Vaivi

The air injection check valve is aone-way reed valve lhat is opened or closed
by the fle9a1ive 'and positive exhaust pressure putsallons, During negative
exhaust pulse (low pressure), atmospheric pressure opens the CheCk valve and
forces air into the exhaust system. Being aone-way valve, the reed preveflts
exhaustlrom beirtg forced back throllllll dUling positive pressure pulsations
(high plessure}.

,--t .._" .. _ ..---'''-''....--_..._-._.._-
• c _ ..'_,.'","----......... _-,......._---

•

---,--._--....__............._.-......--..- .,--

2.5l Eltglnl

• SII Figure 10

EGR SOLENOID

1. Start engine and brillQ ttl f"I(lrmal ()I)eralillQ temperature Allow engine to
idle while performirtg tests

2. Check vacuum af solenoid vacuum source hose. Oisconnecl the hose anli
attach avacuum gauge.

3. Vacuum should be 15 in Hg. 11 low, che<:\I; for leaks, loose fillings or
kinks in ltle line. •

4. Check vacuum at solenoid ~l. Disconnecllhe line and attach avacuum
gauge.

FUNCTIONAL TESTING

"Only tIl11t17-tC1 'Ihlc:ln cmr" by thll manulI.re IqulflPld wIttI
an EXham Gas RecirculatIon (EOR) syallm.

NDx (oxides of nitrogen) is atailpipe emiSSIOn caused by the oxidation 01
nitrclllefl in the combustion chamber. WIlen the peak combuslioo temperatures
go over 25OO"F (1371°C} NDx is formed in eJ(cessive amounls. Exhausl gas is
recirculated In Older to dilute airllllel mixtures entering the combuS!ion Cham
ber, thereby lowerillQ the combustion temperatures.

Recuculalion of the extlaust gases is accomplished with amovable valve
between the exhaust and Intake man~olds_ Upon apredetermined oemand,
engine ¥aClJum is routed to the valve, opening the connecting port and aliowlllQ
exhauS! !)3SeS to enter lhe intake tract.

'0__-
11 C. _ .....
'tt ....__ _-..._-'''__r_ooI
e .......__"""

IC I"---"""<._-.-
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FIg. 9 Explodld ,II. 01 a common pII.. air syslem-1987-90 with
Ihe 4.2l ent'nl shown fill. 10 EGR systlll1tllliAll-1987-90 with thl 2.SllnglH
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5. If 'laCUlKTl reading is zero, ~ to Step 6. If \litCUtJm is present. check sole

noid QIlef3Iion with tile Diagnostic Readoot Box (ORB II) seNice lester alld
repair as necessary,

6. Discoooect electrical connector at soleooid. If vacuum is present. pro
cel!d to EGR valve test. If not, replace the solenoid

EGR VALVE

• SI. FIQllrl11

1. leaw soleooid electrical coora:tor disef1gaged. Bypass the vao::uum
lransdOOlf, it equipped, amI coOflecllhe EGR v.ll'o'e soleooid output hose
directlV to the nipple on the EGR valve. .

2. The engillli shoLtld run rooghty or stall. tt this occurs, the val'o1l IS good.
Proceed to the Transducer lest If engine rpm doos not change, disconnect tlOse
from EGA aoo connect ahand vacuum pumll.

3. Apply 12 in. Hll (41 kPa) of 'r.lctJLJm. If eflQ11'le runs roulPl or stalls,
inspect vaClJum lines in EGR system for leaks aoo r~air as flElCessary. If no
leaks ate found, 110 to to Step 4.

4, It engine idle still does not change, remove the EGR val...e and inspect 1m
a blockage in the intake manifold passage. Repair as necessary. If no blockage
is fourld, replace the EGR valve.

4.2l Engine

CTOSWITCH

• Sit Fllllrt 12

1 Cllecil vacuum lines for leaks and iJ(oper louling,
2. Disconnect vaClllKllline from EGR val'lll ami coooect avacuum ~ge.

3. Start Ilf1gine and ensure IMl coolant is beiow l00"f (38"C),
4 Opef3te 8llgine all ,500 rpm There should be no vacoom 11 vacuum is

presef1t. replace tile CTC switch.
5. Allow engine to idle unlil comant lemperature exceeds 115cF(46CC),
6. Operate tile engine 311,500 rpm, Vacuum should be present If not.

leplace the CTC switch.

Fli. 11 EGR Vlh'.loclllon--1987-1O wllh the 2.5llnglnl

EGR VALVE OPENING

• SIlfl Flgunl13

1 With the engine at normai operating temperatUfe arid Idling, fapidly opefl
arid close the throttle (allowing tile engine to rea::h 1500 rpm each time)

2 There should be adiSlinct rnoltment in the EGR control valve
diaphragm, If there is I'\{) movem8I1t check lor:

a. Faulty vacuum hose to EGR valve, .
b DefoctiVll EGR diaphragm, Use ahand vacuum pump and lesl see if

the EGR will hOld vacuum.
c. Defective bacl\PI'essure sensor.
d. Vacuum hose leaks.

EGR VALVE CLOSING

1. With fhe engine jdlirlll at normal operating temperalure, use aprOleclive
glove and manually depress the EGR valve diaphragm This should cause an
immediate dlop in engine rpm aoo ioolcate the EGR passages are clear,

2. If there is no drop in rpm aoo the elllline is idling propEfly, chock for a
restrided passage between the EGR valve and !tie intake manifold. Clean as
necessary

3. If the engine idles Improperly and the rpm is not greally anecled. check
for acarbon·foulOO EGR valve, Clean or replace as necessary,

THERMAL VACUUM SWrrCH

• See Flgunl14

1, With the engioe 00111 and Mlbient air !erT\1efalure in the air clEaner below
4<rF WC). dislxm:d the WWJm hoses IfOOllhe l'IS (located on the air c1eMer).

2. Conned ahand vacuum pump to the Inner port and apply vacoom
3. V<lClIJm should be maintained at air clearer intake temperatures below

40CF We)· 11 vacuum is not held, ctJEc~ to see 1llatlemperature is below 40cF
WC), If so, replace the TVS.

4, Start the enQine and warm to IlOfmal Opefallng temperature. With an air
cleaner intake temperature abOve SSCF (13ce). the swilch should not hold vac
uum 11 varoum is held, check to see fhat lemperatures are above 55°F 113cC).
II so, replace lhe lVS.

-T.mp.raturellfl Aomlnll velun Ind Ih. IcllllIIWltclllnlllfl1l"l1l
tire m•., 'tlry "Ighlly.

CatalytiC Converter

The catalytiC converter is amuffler like dElYice Inserted in the exhaust system.
Exhausl~ flow throu\lh the converter where achemical change takes place,
leducing carboo monoxide and hydrClCal'boos to carbon dioxide and waler. The
catalysts promoting this reaction are platinum 3fld palladium coated beadS of
alumina Because mtlle chemical reaction which la~es place inside the con
verter, the temperature during operalion is much higher than lhe exhaust gases
when they leave the engine. An improperly adjusted carburetor or ignition prot;.
!em (which woold pefmil unoomed fuel to enter the converter) could produce
excessive heat, lesulting In bulging or other dislortion of the oorwerter's shape
If lhe converter is heat damagoo aoo muSl be leplaced, the ignition or fuel sys
tem problem should be corrected firSl.

fig. 14 EGR 'tIlvl rvS-1987-9D with the
4.2llnglnl

----,
Fig. 13 Crosl'letllonal vllw 01 In EGR
vllve-1987-9D with Ihl 4.2llnglnl

Fig. 12 EGR CTO rulctlon Vllvt-1887-1D
wltlllll. 4.2L .nglne
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Evaporative Canister

The evaporative emission control system prevents the release 01 unburned
hydrocarlXlI'lS, present in gasoline or (laSOline vapor, inlo the atmosphel"e. When

11!S\\l~ in Ii'<~\ "", i, \\0,.. , lI'i (11 "'), In. ~"'u" "10\/10''''''
valves opElI1 allowifl\lluel vapors I() flow 10 the evaporative canister...mere!hey
ale absorbed b')' a dlaicoal mixture This preYellls excessive pressure build-up
ill the fuel system. Most canisters are equipped with acalibrate<! cfllice al!he
inlet to the canister.

The evaporative canister is mounted la the passenger side frame rail. Inlet
ports 00 the canislel are connected 10 the rollOYllr/pressure relief vaNes, the air
cleanel, ami the luel tank venllhrough hoses afld tubes.

Canisler pUrge O\IelaHon is activated by the purge stluloll switch. An
air eleanel venluri pro"ides me vacuum to open the 'i>witch which allows
vapors colletted in the canistef to be drawn 11\10 lt1e airstleam. The vapOl's
then pass through the intake manitold and are bumed in the combuslion
proc:ess.

PressureNacuum Fuel Tank Filler Cap
The fuel filler cap is ~uipped With atwo-way relief valve \tIat is closed dur

Irlg normal operation ollhe vehiCle. The relief valve is calibraloo 10 oper1 only
when conditions equal or exeee<l1.5 psi (10 kPa) of pressule 01 1.8 in. Hg (6
kPa) of vacuum. Wheflfhe vacuum Of plessure is relieYed, lhe valve returns to
the dosed position.

Pressure Rehel/Rollover Valve

• S.. Figurel15 lad 16

The fuel tanks of all vehicles are equipped wilh two pres5Llfe relief/rollover
valves. The valves felieYe ruel taf\il; pressure and preveot fueillow through the
tueltank Vel1t hoses In the eYen! of vehicle rollover.

The valves consisl of aplullgef, spring. orifice aoo gUide plate. The valve is
normally open allowirlg fllel vapor to vent to the canisler. "the oollom 01 the
p1un\J8r is oonlaCled by SIOShirlg fuel, tt1e plungef seals in the guide plale pre
venling fuel from reaching the C3I1lsterl' the vehicle should rollover, fhe val....e Is in\1lrted and the p1unllllr is forced
againsllhe guideplate. preventlll{lfuel flom flowing Ihrough lhe ....enllube.

REMOVAL &INSTALLATION

1. Oiscoooed the ballery negativ.e cable

,.. CAUTION

"Ihe engine hi' beln run recenlly, Illow 1110 thoroughly tool in
onler 10 ,revenl a lire hazlrd wllh 11111 tontlttlng hot Iml...l sys.
tim components.

2. Remove the fool filler cap.

I lIUIIIE~

/

FIg. 15 Preulre rllll1/nlllo,tr nh'llocltlon

FII. 111 PrliSiifl relill/rollDftr VII" oPlratkNl

3. 0f11991-95 vehicles. which are ~uipped wilh Multi-f'ort Fuel fnjedion
(MFI). the fuel system Is under conslanl pressure and MUST be released prop
erly. Please reler 10 the Multf-Port Fuellnjedion (MFI) section of Chapler 5 and
tollow the Fuel Pressure release procedure.

-DD NOT Illn full 10 spill on tile Intlka or ex_II mlnltoln or lAY
hOt componlnt. Use fill 10 Iblorb Iny Ipmlllllel'llIlIlspDSl or lIlI
fill "rOllarly.

4. Dlilin!he fuel tank dlY uslflll asiphon pump.
S. Raise and support the vehicle safely.
6. Reml:lw the ItJel tri. For details. please reIer 10 the proce<iJre in section 5,
7. The rollover valve Is seated in agrommet Pry one side ()f the valve 14l

and twist to removefhe grommet from the tank.
a. InstaliallOrl is tt1e leverse or remClVilI.
9 ~art vehicle aoo check for leaks.

COMPUTERIZED EMISSION CONTROL ICEC) FEEOBACK SYSTEM

Generallnlormallon

• s.. FI,lra 17

The COOY,Juterize(j Emission Conlrol (CEC) system is used on all 4.2 L
engines covelOO by this maooai. The CEC syslem is acarlxireted fuelleedback
system. meanif'l\l thaI the carlxiretor receives eleclmnic coolr()1 sil11als I() help
regulate lhe airl!uel mi~Ule I:lased on 'faedtlack'lrom an exhausl QaS o1:Y{len
set1sor The 4.2L engine is normally ~uipped wllh amooel BBD lwo-venluri.
feedback carburetOf

There are two primary modes 01 operation for tt1e CEC feedback system;
ClPfl'1loop and closed 1(lOp The systfrrTI operates in the open lollP mode of
ClPefalion (or avariation 01 il) whenever the ef1gine operating conditions do not
meet the programmed criteria for closed 1(lOp operalkm, In open loop operation.
the oxygen sensor data is noI occeptoo by the system, instead. the aillfuel mix
ture is maintained at aprograrrrned ratio lhat is dependent upon the type ()f

ef1gine operation involYed. The loll()Wlfig condilioos invol't1: open loop opera
tion:

• Engine start-up
• Coolanltemperature 100 low
• DXYI)ell sensor temperatufe 100 low
• Engioo idlif"IIJ
• Wide open lhronle (WOn
• Battery voltage 100 low
Whert all input data meets the programmed criteria for closed 100(l operation,

the: exhaust gas OKYQ6fl conlefll signal fmm the: own sensor is accepted by
the cOOY,Juler. This resulls in an aiu1uel mixture llIaI is determined aoo regu
lated for opllmum engine operating col'ldilions and also will COlred any pre
exisling mixture condition which is too iean or 100 11th.

-A hlg" oxygen COfttlflt In tha exhllst 11I1 IrtdiCIles I lain Ilr/llil
miN,., whU, I low DlYIln tOlllent tDdlCltn. nth mlllllre. Thl 0110
mum Ilrl'UII mllll" r8110 Is 14.7:1.
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FI,_ 11 CEC ru,II",1b1ct systlm compon8flIs~,2l Inglnl

COMPONENTS

MICI'1l Computer Unit (MCU)

• S.. FIIUt118

The Micro Computer Unit (MGU) is lhe heart of lhe GEG system, The MCU
receives signals from Yalious engine sensors to constantly monitor the engine
operating col1lliliollS. It lhen makes adjustments, based on lhis inlormalion, in
order la achieve the optilOOm pef10rmance and economy with aminimugl ot
engine emissions. The MCU monitors the oxygen sensor voltage aAd, based
upon !he mode 01 operation, generates an output control signal for the carbure-

o ,

0

/I lJ
0

Ag. 18 The Micro tempu"r UlIll (MCUI

lor stepper motOI or mixture control solenoid. lithe sysllll11 is in the closed loop
mode of operation, the air/hJel mixture will vary according to the oxygen coolenl
in the extlalJSl gas and engine operallng conditioos. lithe system Is in !he open
loop mode 01 operation, the airlluel mixture will be based on a predetermined
ratio tllal is depel1dent on engine rpm. In additIOn, the MeV (jenelates output
signals 10 cOlllfOI ignitioo liming and engine idle speed, peV!low 300 Pulse Air
SyStem operation

Idle Rei., .nd Solenoid

• See Flillt. 19

The idle relay is energized by the MeU (by providing aground for the
relay) in order to control the vacuum actualor portion ollhe Soie-llac
throttle positioner The relay energizes the idle solenoid, wtlich allows yac
uum to operale the Sole-Vac vacuum actuator. Tills, in turn, opens Ihe throt
tle an14 increases engine speed. The idle solenoid IS located on abrackel on
Ihe left Iront IIlner fender panel and can be identified bV the red connecting
wires.

Sale·Vlc Throttle Posltlon.r

• see Figure 20

The Sole-Va.:: throtlle positioner is atlcdled to the carburetor The unit oon
sists 01 aclosed throttle swilch, aholdif"IQ solenoid and avacuum aetualor The
hOlding solenoid maintains lhe thfoUle position, while tile 'r.ICIJum actua10r prCl
vides additional engirte idle speed when accessofies such as the air col'ldltioner
or lear window l1efogger are in use The vaetJum actualor is also acllvated dur
ing deceleration, or anV lime the steering wheel is turned to the tull SIIlfl posi
tion on vehicles equipped with power steering,

Upsll1lam and Downslream Air Switch Salenolds

• See Figul1l 21

The lJI)SIream al1ll downstream solenoids of the pulse air system distrioole
air to the eKhauSl pipe and catalytiC rooverter, Both soleoolds ale eflerglloo by
the MGU to roolll air inlo the exhaust pipe at apoint after the oxygen sensor
When enefgized, the downstream solenoid routes a;1 into the second bed of the
dual-bed cataly1ic converter. This additional air reacts with the exhaust gases to
further reduce ef"IQine emissions

The solenoids are located on ablacket attached 10 lhe left inner fronl Jemler
panel. The idle solenoid is also located on this same bracket.

PCV Shuto" Solenoid

• see Flgulll 22

The positive crallkcase ventilation shutoff solenoid is inslalled in Ihe rev
vaNe hose and is energized by the MCU 10 lurn off the crankcase ventilallon
sl'Slem when the ef"IQine is at idle speed, An anll-dlesel syslem, consistif"l(l of an
anti-diesel relay and adelay relay, prevents engine run-on bV preventing ail
from entering belaw the throUle plate ~enever the ignillOn is switched OFF.
"This is accomplishel.! by momenlafily energizing !he PCV valV1l SOlllllOid when
ever lhe ignition is switched to !he OFF position.

Fig. 19 Idle reliy location

.....
Fig. 20 Soll-Vac throml pGSltioner loea
lion

r,
'•...:>I.NOI0

r;_.
Fi,. 21 kill, uJt1lmm Ind downsll1lam
solenoid. location



4·8 DRIVEABILITY AND EMISSION CONTROLS
Intlke Mlnllakl HulIr Swltcll

.5eeF..... Z3

The inIake Illafifu d he<*r $VI teh is localled in lte manllold n is COl'ItJoIJed
by lI'Ig lie cooI¥lIl!rTWaRJr!. Below l6O"F (71"(:) the SWlICf1~ It'8
Il"t3ke ll'liIaI'old healer lD iJ1lrO¥e hlel ¥aPOfilaI: 00. The SWftt1 is not conuolltld
II')' !he ,,",CO nl does not prOVIde IflPlA i1lormation 10 Il The SWItch does how
Mf help ledooe exhaust emissions OOflrlll engirJ! Wilrm-tlp lIlrOll!tJ!tIe
Ill'(Jl'owed fUel vaporizatiOn .

OIY,ln SenIOr

• S.. Figure 24

This CClI'JllO(Ieni o1lhe system provides avariatlle yo/tage Sillflal (at alevel 01
mUliyoltsj lor the Micl'o C~8f UnM {MCUJ lhaIls proporttonallo the oxy
gen OOllrent m!he exhatJsI gas VarIOUS olhef data sensors aAd i_are used
aong w;lIllhe axygl!f1 sensor SiP 10 SlWly the MCU w.lh lhe: necessary
engtroe opetCItion inlormabon

KtoCl SIlSOl'

• St_ Figures Z5 I.d z&

The Moclo; geIlSOr is atlml ~iaoeIediicetyslaIlransO.ar lI\1l is headed
11110 the Inlake manifold The knock seRS(X" pt'0'I1de$ tile MCU with NI eledJicaI
Slgrrallhill is creD;! by YlbratJoos whiCtlcorresponO to lIS~ fJW,Jenty
(5550 Hz) Vibra!'Ql'\$ hem engine kJllXi (detonitiOn) cause !he crystal inside the
senSClr to vibrate and 1I"0IiJce an eledrical slllrraJ Ita is 5efIl 10 !he MCU. The
control unit then reli1fds the IIlflIllOO liming to eliminate the kllOCk condition,

V.tuum Switches

• St, Figure 27

Ty,o vaa.un-operaIed eledncal swl!dles (pOOed and nwtilold) are used 10
deBj and send Ihrodle poslliOn diiliJ to !he MCU klr idIl! (closed), partial aild

Mde~ Ivol:e (WOn. These S'd:hes iiR b::*I~ in abratet
.-...JitGlo tnt dash panel in Ihllll'lgine COl,.....t The" in Hg (14 kf'a) vao
wn SWitIl CiI1 be idniflllf by ils IliftnI (beIge1 CXliX W"rtIe IhlIl0 ill tto (34
kPa)'taCLUTl swilch II pn The .. in. tto (14 kP.I SlIttIIS allirolled tJ, portee
'ACU\Ifl i!Il its eIOi:aI aDiII1 is IlOOllilIIy in he \XlM p:lISUn 'WlBl1he \I3f)o

lUTIe»eeds 41t Hg (lHPa), ll'llnwitttl closes Tht .... tto (14 KPa) vaaun
$With tells lie MCU wIIlIl eft aclosed or wide open bollIe c:mfltittl exists.

The 10 in. tto (34 kPa) 'II3ClJU'll swilI:h is contrOlled tit' lT8'li~1d vaaJIfll. Its
electncal COf\t1Cl is normally closed; ~ the vacwm level to, ads 10 in. Hg (34
kPa), the switch opens. This switch tells the MCU thal81M a partial or
medium thronle condltloo elllstS.

halM RPM VoltI•• T.rmlnll

A. voItaoe IS ~11ed "om alermlnal Ol'l the dlSUitlotor to the MCU. Until a
voltage equivalenllO aPfedelelmlned fPIll is Iec:eMld tJ,!he MCU, the fuel s
Itrn remains In the open loop IOOde 01 opemlon The result is afrxed rich
airJluel mixture Ill" sIJltino purposes.

toot.1t T...'.'..... SwtItai
• SIt AI'" ZI

The~I'! sv. tch ~Iies engine aJO&anIlef1\lelcme da!a to !he
MCU. UrrtJllhe ent*ae Is SLllicmly Wilimed lab<Mll35"fJ57OCI.lhe systefll
IOns in the open loop I'lOde of opeIalion (I.e.• a fixed arJ1ue! mixhe "'oj
upon englfle rpm).

Therm,1 Eltdrlc Swttcll

• SII FI,lre N

The thermal electllc swltl11 is located inside lhe air clearer and is used 10
sense the iIlXlllling air temperature. The Signal then indicales a COIt1 ..tIler
staIl-up condition to the MCU when the air tefl1)elature is below 5O"f (10"C
Abo\'e 65"f (lSOC), the S'* tc:tl opens 10 indicate anoonaI ef1gine Slart-t(l
diljon to the MCU.

F~. 22 PVC SoltrlOl4loCltlon

=

AI. 25 Knoell UMor
- --

"'.n ....I11 ......

-
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Fig. zt TllImI.l.l.ctrie swI1cll FII. 30 WOT metll

./

41IJf1,1Ol.-.
~..ce" lC(IOi

Wide 0,... TIlrotll. (WOll Swlldl

• see FIIU" 3D

The wide opelllhrOllle switch is attaetled to the baSe of the carburetor by a
mountino 1:lrackeI. II is a ll'lllChanically operated electncal SWitch that is con
trolled by the physital pos~jon at the Ihrottle 'MIen the IIlroltle Is placed in Itle
wide open position. acam on !tie ttvollle shaft actuates the switch aboli 15"
belCJre the wide open position is reached. This Iells!he MCU IhaI afulHtwttlle
demllll is undetway

OIUII ....,.' wt" c..Md.r
• St. F..,. 31

The alill.de~ witt comedDr is Ioc3IJed~ to u. MCU AIU/IlpeI wife
IS 1nS:aI!ed In !he cornec:tDl' to p'O'I'lde lie MCU Yfith ¥l indlcalm N: lie
vehl!'Je is belng operated above a4(D) ft. ~1OIl (high allkJde opelation~

Ures operiIIlAg the 'lIl!h l'Je II atugh alJtude area. tile tXll1nec101' shauIcIll;we
/10~ WQ I!'stllied. IItll! whde IS 10 be qeilllld in a desig:'lM:l high
altituele area. a/limper wire ITIJSI: be ltlSIaIJed 10 ass.re proplll' engine aoo em.s-
""'-.....

CEC SYSTEM OPERATION

TIe open loop rro:h 01 oper;tioo ro:.an UIIllI~ d lI'e klIlO'1ri'll an:ill:l'lS:
1 StMtwIg Ihllllflgi"lt engJf'le is cold Of lemptl3IUle of !he ar 1f\Side!he all

__ iscold
2 Enllll'e Is aldie speed.
3 e.tueIor Is either aI: or nrar wide open hotlIe (WOn.
Should MlY oI1hBse conditions oa:w, !he C3tl!Jelor tueI mefenllQ pins ille

trNen 10 a predetefmlned (programmed) posit;oo 101' IlICh cond~lon. This is
tnown as open loop opefalJoolv!r.atrse It1e POSlllOns are predelermioed and no
leedbact. results a:e used There are live open loop operatil'lO condillons wtlich
.e charactefized by the metering pins being driven to aposition where !hey are
slOPped and remain stationary

Each system operation condition (except closed loop) has aspecific meteril'lO
pin position and because more than one 01 the operation selection conditions
can be present alone time, the MCU is programmed willi apriority ranking 'or
the operahons. The MCU complies with condilions ttlal perlaln 10 the operation
havif"lll the IIrgheSl priority. The priorities are as described as lollows:

Cold WNltlir Engl•• Start·Up ••• Op.rltlon

If llle air terI1*alUre ins,de !he air cleaner is below tile calitwated value 01
the Thermal EJedric~ tcf1 (TESl.lhe s1EWllf motor is posit 0IIIld aP«lde:er
mined ntI'liler 01 sIePS ncher II¥Ilhe l'Iitiallzation po$iIl(I1 and lhe air injection
is d'o'eI1ed ~ream. lean airJ1uel mlxiJre:s are l1Oll*m'!tad lor apre:seI. period
IoIkMing acold~start~

o,en lU, 11Dl1)

()pen loop 1.. II be seJecmll il the air lerTWakire InSide ltle ar dta1er is
ilbove acalibroled vaU. open loop 2. 3, or. is rQ s:': :ted. iIld ilb eflgi!le
ccdari~:e is below the calibfaled value. The 01..1 mode operaIes In
lieu ~ noonal closed~~ioo dtmg acoid eng ne opet1".flg condIioa.
• 011 operatlll1 is seleded. orle ol two predl!erm Aed sIeppef roo\of position:s
are ct'm!rl, depende!1l~~ the altlUde circuit (Uilifntl) jumper wire
Is insla:led, Wilt! each engine siart-l4l. ast.!-ilP tlner is adlvaled Otxing lIlis
inlBMl, II the engine operaling conljilions WOtJkl oIherwise tIiQoer oonnaI
closed loop operation, Ot1 operation is set!lCled

Open lOOp 2 (012)/Wlde Open TIlrotil. (WOl)

Open loop 2 is selecled \lItlenever lhe ail temperature Inside the air cleaner
is above Itle callbraled value olll\e Thermal Electric Switch (TESl and lhe WOT
switch has been engaged. Whef1the Open loop 2mode is selected, lhe stepper
moIor is driveflto acalibraled number of steps richer than initlalizalion and the
all contIoI valve sw tr:hes air downslream However." tile "lean lim r circulI
(wilh a1lilude JIJ'Jll8I' wire) is beinog used, Ihe air is inslead directed ups!reMl,
The WOT timer i5 aetlY3lBd whelll!Vel ot2 is seler:ted and rfll'lains il:lNe klI a
Plese! perIOd olNne. The WOT Iimer remains inoperailYe it fhe"lean firm" dr
ew is being used.

0,.. loop :I (OU)

Open loop 315 seIec&ed lltIen!he ignition advin:e vacwnlal's below a
ptedeWrmlned IeYeI WIlen the OL311JJde is seledtid, the m;jlllt rpm is alSO
delellni~ I lie rpn (~l voltage is lJllI'.ef ItW1Ihe calibrJ!ed value, a'l
engine decelerahon cond 1,00 1$ a:ssunlld to eQsl • the rpm (Id) YClllal,le IS
lesS \Nfl" eatiblJled value, an engi'll! de 'PfIl!(I c:ondlt.OO IS lISSlJfI'led 10
"""-
0,•• loot' • (OU)

Open loop. is seIeded \IlbeneYer marufold vacuum tails below a j)ItldeteI
mOed level Ouring 0.. operatiOn, Ihe s1epelef motor IS positioned;i the ml
liatilalion position, All injection is switched l4lstream dullOp OL4 opElI1llon.
Howev8I, air is swifl:h dawosIream if !he extended Ot4 tum is activated and I'
the "lean limit" circuit is not being used (W1\lloot alii tude jumper wire), Air is
also SWitch dOwnstream it the WOT timer is activated.
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•

Closed loop

Closed lOop QpeQlioIlls selected after elI'er Oll. 0l.1, 0L3 Of Ot4 ITlOde:s
tIM been sellmd nlhe slall-{4lI,1'l8 lias timed 0Lt Nt Il1lec:tIon is rwed
downstrei1\ dtfing Closed lOop operation The PfedelerT!linlll1eoll airlllJel rrix
lull! ctlli"ll is seleded lor apreset length of trtw: at !Ie onset 01 dosed loop
",",,'on.

DIAGNOSTIC TESTS

COI'IllIie asmilie me!er,ng pin poslion 1NI constMll!y provides .. ~mtJ'll

airlluel mtxtul! Therefore. closed loop operahon ~ characiefized by contiooed
~ of ltte metering pins becallSf the MCU is Iorald c:onstarily to make
s:nall <:ooections ill the airi\lel mixlure kl an alI~ 10 trUe an optm.m
alri\lel miXture ratio.

Beb'e perbt~,ng Ihe 0 agnost eTests. Ciher et9ne assoc'ated~
can atIect airtruellMilre, cooilcstion e!ficlency or elltaJsl gas COlllJ)OSiJon
should be teslecllor Iallts. These sysllIT'lS If'lClJde

1. Basic eartluretor adJUSllrellls
2 Meehalli:al engine~on (spirt P'lJlIS, va/Yes.n~ de.).
3 Ignition system~ atId operatiOn.
4 Gaskets (,ntake maJ'ifold, carburetor Of base plate); loose vaaun hoses

(J fillings or loose electncal connect.ons.

PRELIMINARY TESTS

Troubleshootmg

t S.. flglm 32 thnl 5'

INITIALIZATION

WIlen the ignition system is turned Off,!he MCU is also Iumed 011. n
has no long term memofY CIrCUit lor prior operation. As a resull it has an
mlliahzaliOn Noelion that IS activated 'tI'len the igrltlon $Vlitcll is turned
ON

The MCU iOlllahzalion luncllon ffiO'ttS the melerlfIQ pins to lhe predeler
mloed startmg pos~ion by lirst drivmo them all the way to the rich end stop and
Ihen driving ltlem in the lean dnedion apredetermined oumbef 01 steps No
matter where they 1'I'6re belore initiillizallon, they will be at the correct position
Ihe end 01 every inillalizalioo pefiod. Boc.ause each open loop operation meter·
Ing pin position is depe:ndet1l 00 the Initialization IullCtioo, thiS lunction Is the
fifsllesl in the dialll'lOStic proredure.

..TIM CEC Systtnl noulli ~. COf'1S".red "' possIbll IDIlRI at tral~l,
IOf ...Inl p.r10ml.ce, 1111 economy an~ IJIIIlat emlnkln cIIl,1a1
only '"If IlCHmIltllll tIla1 woutd .",ty to an lVtomoltlM wltno.t 11M
I'...... III" bI.. IIlr1onn".

One oIlhe most corrvoon problems W11h elec;lronlc eno1ne carlral systems
results not Irom ataulty C~111, bll1lrom abad ciretJIllttlicll is caused by
loose. dirty or corroded connections Always begin diagnosis by checking all
wiring and hoses from propel' cormecllons, rouling and lack 01 physical dam
age.

11 a v1suallnspedioo does not turn liP the problem and the preliminary tests
do nol reveal amechaflical problem or some olhef causa oIllT'Clroper opera!
proceed with the dia!JlOSlic Ilow d\afts If1 ordel to lJOlbleshooIIIle condition.
M rwnssary. reler to OCher sedJons o!!his mill11Jal for adtiitional iflform,j:ion
engine, tueI and IlJl~IOn system~.

-
CY oood

1~(D!

t_~_·NC(E)

... I' 'J_
~ _~_'NOcv-4

AI. 32 VlCUlillWitr:h SOIenold-4.2l enllne

Hilll AItI..Adj.stmtnt

All adlblional function ollhe MeU is 10 coned lor ac:hafIge WI aTltlieri con
d'lions (e.g tIIQh allJklOe) OIJil'l\l dosed loop ope!aIion lie MCU slores the
runbef of steps NId direction N U1e metefing pins are onven 10 coned Ille
oxygen comenl oIlhe exhaust. II hi! I1'IllYelTIl!nt we COl'lSiSltl'll11 to the 9l1l!
position, IJle Meu ~11t ¥at)' all open IOCJ;I QCleralion predefeullined metering pin
positiOns aCOfresponding amounl This fUnction allows lhe open loop airlluel
mixture ratios to be 1ailored" 10 the exiSN1III amllient cond lioos duriflQ m
U'lintefrupted use 01 the syslem. This optimizes emission conlJOI and engille
performance

Cloud loop Op.rellon

The CEe system romlols the ail/luel ratio with movable air meleting pins,
visible hom lh& lop olthe cafburelor air hom, thaI are dfl'o'efl by the steppei'
motOf. The $ltl()I)ef moIor rJ'lO¥eS the melelll'lQ pins mincremenls or SfNlll steps
via electtlcal i~lses generaled by !he MCU The conlef1 01 oxygen in the
exhiusI gas Indlcales the COlllIleteness 01 the COl'llOOStlOn process, there/ore,
lie MCU CIlJSeS the stepper moIOf 10 liiYe the meterif'lQ pils to aricher Of
leaner position it reaction 10 the YOItage I~ from lhe oxygM sensor

Because the oxygen SEI'lSOl only reads to oxygen. any I r leak or rna ftJlI:lion
belweenltle carblntor an::! sensor lTI3y' C3lISe~ .. 111 lhe voaaoe 0IJtIIJl
This could be caused br aman.foId air leal! or mal!u'ldl(ll'liflg~ air
c:hlIck vaklIl. Tile /lflOI1Ie operation ehn:ter,shcs never qu Ie perm lllle M(;U 10

••

Ir'-v'

fll. 35 4.nd 1D-lncll ,acIUlIlWilcbu-
4.2L engh..

,-..-.-..-._-._-1_ .... _,- -Fig. 34 Coollnt llmll....l.re nll~.2l
Inglne

•

•.-~
._-,-.-.-.-.- AD. 33 St'PII.r motor conrttc1or-4.2l

Illiin.
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THROTTLE BOOY ISINGLE POINT I FUEL INJECTION

4-23

GenerallnlormatlOn
Alll!E7-OO Wranglers ~ipped W1t11he 2-5l en(IInes use aThrollle Body

on (TBI) system TBlI$ as rJOIe poilt, pulse time sysIem N: injects, kJeI
1rough.-J electrical!)' operaEd tuelllljt'dlr in:o Ihe IIr'olJle body (aI:Joo.Ie rte
'rUlUe plaIe).

The fuel ,nJelilOn pulse wlIh (period of time !hat lt1e Inteeb is lftrOlzed
l3MIlIlllllI II be reieased into Ilw: lhrOllJe body) is cor$oIled b'f!he EngiIe
Controll)lil (EeU) The ECU ilXXlllllJlishes thIS ~ openng n cIosIIIlI the
f10UIllI paftllo hlflteCfD( By COf'trOiling ltle fuel lnjs:tor pUlse widIllhe EeU
IS able 10 meier lhe amoont 01 Iuello Itle engifle and CORUl1Iy adjuSt the elf
tiel raM

The Eeu I1CtIVllS if11)1.8 from senso~ lhaI react 10 exhalJst gas oxygen con
..,~ COOIaoI temperarure, manilold absoltJIe pressure, engine speed (~kshtI

llOSil1oo),lhfottle posll,on, battery 'I'OIlage, and 3nluel\emperatlll'e.
Air-luel mixture calibrations lor vaJious driving ard almosphefic cond.tioos

.e pre-proorammed 11110 the ECU. The EeU monilOl's and analllZl!S It1 various

Trou bIesho ollng

OWiNOSTIC mTS

• Set Figura eo it,. 87

• ~MS. 1700 or Ol3QOOSl:lC ReadolA Box (ORB) is used, the JotIO'Wl'ing!est
pll,adures.e not awIicab1e Ftlilow the direclions irdl'ded wlh lhe tester

The lollo--Ing dia(1lOSlic proceliJfes ~lle aDlgllalvolt-olmnelef (miA!
rrun 1otmj. a twelve pomt test lamp (type 1892 or IlQUlvalef1ll, an assortment
of joolpef wires and probes, ahand vacuum gauge, and alimllIlil1igt-.. For addi
tional tests, please relef to tAe Nnerican Motors $clid Slate (Renix) 19l1ilion
System inlormallllO 10 Section 2ollhis manual.

CONNfCTOil

"

36'1215
2S.llU
'.711:1

CONNfCTOIl

"

Con_D1
1 Tad'lltlpul'.-,......
4SWt .. ' .~

' .....
'F....,_~

Cot",I<:'.. D2
1 S~ofI""'p

2 ~1MclI~

,"""-
4 ~1a:f\"""18')._-
.WOT......,--• 1oIanilc*l .. __

t9'_ .......~
10EQR_.' ,_
11&......-..l~12 CoolwI< _

13 0c0M0dN:oIIe_
14&__C_1
IS NDt-.d -

fl,. M TIl .... ,1I..ltOItIc GO.1Mlf;IOn 1117-10 Ullflline

ECU CONNECTOR TERt.4INALS {F'lNSI

2 3 .. S 6 7 8 9 10 11 11 13 1.. IS 16 17 18

19 20 21 22 23 2.. 25 26 27 28 29 30 31 32 33 34 35

"".,,,'"
"''''''''''3 Igniloon--=tl."'-
5 EGRvMoWcan_~~
, Fv.l pump NIar
1 B·IaIdl .. .,..WCIT.-9""'_

10~ glOOlf'ld
11 $pMd _ (CI'arkltl"'~floOn ..'*"1
12 PwkIneulral swnctll_ • .,... 0fI1y'j
13 l'1\n;rlh po$IlIOII_ gl'OOlr.d
14 MM!tclld aon'loHl --.pItIItIn MI'lIOI'

15 Coo'.."...m~...... .....--
" 50"Olt$U~lOmapHMOf

.... lPS_
17 ~,\r;lld~p,".~ .. -ground

Flo, 11 TIl feU CDllMctor-11117-t12.5l.nlllne

18 SlIoflIamp(II'I.,.uaJ ........ onIyl
Ig .9yMwn~{B·1

,. ""'-
21 IJItK'Or
22 No! w-..:l
23lSA__I_1
2. lSA_....a.ndlb...dl
25 Oond lIVOlllII (ldle).......m
21 No!~Md

27 Igfl= g ,control rnod..
2a Speed _ICl'arksNol: posItiDn IIehIOrl
29~ SO\JI\llI

"""-3\ T\'In;IlIle pot.¢IOIIHMOf

32 TemptrU.o-'_9ICNM
33 t.4AP HMOf 0UIpUI

:M AIC..1ed:
35 01 MMOr Inpul
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CONTINUED FROM THE PREVIOUS PAGE CONTINUED FROM THE PREVIOUS PAGE

TEST FOR CONTINUITY IN THE WIRE HARNESS BETWEEN THE
BULB AND THE TRANSMISSION SWITCH

TURN THE IGNITION SWITCH OFF. PLACE THE
TRANSMISSION tN 5TH GEAR (4TH FOR 4-SPEED
TRANSMISSION) AND START THE ENGINE WITH THE
CLUTCH DEPRESSEO

NO REPAIR THE OPEN CIRCUIT
>-'-"'----lIN THE WlRE HARNESS AND

REPEAT THE TEST

YES

•

REPlACE THE Eeu AND
REPEAT THE TEST.YES

DIAGNOSTIC TEST
COMPLETED.

TEST FOR CONTINUITY IN THE WIRE HARNESS BETWEEN EGU
CONNECTOR TERMINAL 18 AND THE TRANSMISSION SWITCH

REMOVE THE TRANSMtS·
NO SION SWITCH AND

O::~-l MANUAllY OPERATE IT
WHilE TESTING THE
CONTINUITY.

>-N"O,--"," REPLACE THE SWITCH AND
REPEAT THE TEST

YES

REPAIR/ADJUST THE TRANSMISSION
LINKAGE. REPEAT THE TEST

NO

YES

-

Fil. 11 TIl .... '''1IOIIIc 1tst-1.7-tO 2.51.. ..In.



4·38 DRIVEABILITY AND EMISSION CONTROLS

MULTI-POINT fUEL INJECTION (Mfl) SYSTEM

GenerallnlormatlOn

All 1991-95 Wranglers employ aChrysler seQUef1tial Multi·Poim Fuellnjec
lion (Mfl) System on both !he 2.5L and 4.0l engines. The system is controlled
by aSingle Board Engine ConI/oiler II (SBEG II) for 1991-92 vehicles or a
PO'NeI1rain Control Module (PCM) for 1993-95 vehicles, The StiEe II or PCM
is apre-proorammed, dual microprocessor digital c~er. 1\ regulates ignition
timing. air-fuel ratio, emission control devices. charging system, speed control
and idle speed.

Fuel is injected inlo the intake ports directly above \tie intake valves in pre
cise metered amounts IIirough e1ed:rica!ly operated injectors. The injectOfs ale
fired in aspecific se(juence by ttlB SBEe II or PCM. The control module
at!efJlIls 10 maintain an alrllue! ratio 0114.7!1 by constantly adjusting injector
pulse width (the length 01 lime the in;ector is turned on and Iherelore open).

The SBEe II or PCM adjusts ignition timing by controlling the ignilion coil.
Base ignition timing is oot adjustable.

Troubleshootl ng

fAULT CODES

• See FIDItm 88 thnl "

The SBEC II or PCM can deted certain lau~s in lhe fuel ini9cticn system. "
laoll code indicates tha1 the engine conlrolierllas recognized an abnormal siQ
nal in the syslem, Faull codes illdicale lhe result of afailure cannal identify thE
failed componefll directly. M/ part of the compoflenl's ciltUit coold be the
cause 01 aIault and diagnosis mlJSl be appfOaCtled wiltllt1al in mind.

Fig." DII,llOItIc coI.dlll' IDWiolt
1991--95 Z.5L alll! UltnolHl

c::!? ~ .' ~
~0

., .,

~~
~ ~,-

•• ~-"., _.
~ -_.

~

FIB. 81 DllgnoItlc connector selllmlt1e-

'91'

cG? 0 D-l GROUND
o <!? D-2 N/C

~~ r- D-3 SCI TRANS
D-4 SCI RECEM
D-5 IGNI"J)()I\l
D-6 NOT USED

AI. 10 Dllgnaltlc CDlllMIdoT ,cIl'll'lltle,.......

11' .. No Cr_ "-1.._ No 0'_ ~od du «9r- O'-.I<ing.
SIgnal aI PCM

12" BaI1e<y DoIooI • .-cl o-.<:t -.,. onpullo PCM wu <Qooo• ..,..o ............ 50 l(e,y-on_.
13" • No~" MAP From NCI_......~'" tNl •• ,1he Cfllline MAP reeclinG""''''

Slert 10 FUI batometnc lelmOlPheric) pt-...e ruding " ,ten~.

1." . IMP SCntoI VOIttOC Too IMP __ it'lpuI_ .............. .,.,..,.,,*~.

"'" •

15" . .. . ..

11' ... ,

21" ....

No~ Speed s..- No ve!'klI diWn<:. ('Il'lCd) _ IigNl ~ I ,1«1 cb'ing 'oed lD-.:l
5IgneI coo dlioI•.

~ '- Cdd Too Long ~ eooIanl '-elUte .......... _1lOmIIII _.un; l"",*"Uca
<lurn;I VCI'Iidlt tr...... ("-"'"ICI)

02S SIayt, .. CCnIer NeiIht< r\cI'l Of _ COtdo" ~ I ..0 ,""" ... oeyger'l ......~.

•
02S SIiort-.110 Vo/ICge

22" .• , . . . . . . ECT S- VoIlelII Too....
•

Ol<ygen _1npuI~~ ebo¥e It'II notmIIl~ .....

~_Ill ~&I"""'- ~ ..... m......".,.,.,..,.a*.-
ECT Senoor VoIIegt Too ~cooIlolll~ ........... inpulbelo'o< "*'""""" """"P'_ ........

"'"
• Ct1ed< EJvne letrclltlill not iIlu"*"l. &I all....,.. ~..,. DIagnostIC T_ Code wu .ecooo.cl ere- IgniIion Ioty"

<lttCltled in mwweI ...., obeerve c:ode fIuhed lly cn..:t< EnQinIIamp

.. Chid< EI'IgiO"C Uimp .... iIkJmInaI. durinllengone _llhOtl ~ ""*~ r_ Code wH .....<!MI.

FII. 111 MFI syst.m 'lilt codes
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I'CM F_ 51'! PCt.I -.... _ ooolCli!ioo, II' I'-
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l.Mnp to- e.... '-*"Ill.

PCM F..... SPI ..... IIOI ""'*: 1\'-..p!1Il~SPI_In lilt PCM EEPftOM.-
PCM F_ EEPAOfot--•0lIdt EtIgiN LMlll .... IlOl .....-- .... _ l .... 0'4 _ T_ COllI ......, ...,_~ Cydo v-.loe)' ..

lll: _irl_ord D,-ChoocIo E......~.

Fli. 93 MFI tplem lau" coda
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fill. 103 ....ilold elr ...p",lure .....or
IOCilloI-1991-15 4.ltl1flDIIlfI

COMPONENT TESTING

o Fuellnjedor Ma!lunctions-The system cannol detect 01 afuel injector is
clogged, the pinfle is slicking or the wrong injeclor is installed However these
may cause arich or lean conllilion causing an oxygen sensor laullto be stored.

o Excessive Oil Consumptiofl-Allhough the system monitors ltte exhaust
stream, nca!1nol deled excessive 011 consumption.

o Thlottle Body Air F~The system C3l1nol detect aclogged or restricted
air cleaner Illiet or filter element.

o Evaporative S)'SIem-The system camlOl deled aclogged or restriClad
evaporative purge camslef.

o vacuum Assisl-leaks or restriction in the vacuum circuits of engine
control devices are not monitOfed by the system. However, these could result in
aMAP sensor raull being slored.

o S8EC II or PCM System GI'OlJ1d-Tlll system cannot ~ennine apoor sys
tern groood. However, afault COde may be generated as aresult 01 this conditioo.

• S8EC II 01 PCM Connector Engagemenl-The s)'Slem cannot determine
spread Of d<maged conneclOI pins.H~, afault code may be generalell as a
result or this condilion.

Manifold Air T,m,.,.re (MAT) Slnlor Test (1991-92)

• S.. Filum 102 and 103

Disengage the wire harness connectOl trom the MAT sensor and measure the
resistance of lhe sensor witll ahigh input impedance (digltall votl-ohmmeter
The resislance should be tess than lOCO ohms with the engine wafm. Refer to
the resistance chart and replace lhe $&f1sor if it IS not WIthin lhe lange 01 resis
tance specified in the chart. Measute the resistance of the wire harness between
ef'llJme conlJolier wire harness connector terminal 2 and the sensor coonector
terminal, as well as between termlnat 4 and lhe sensor conneclor terminal.
Repair the wile halness ir the'resistance is greater than 1ohm.

One of the most CDnIJ10n problems with eleclronlc engme control systems
results noI tram afaully component but rrom allad circuit which is caused by
loose, dirty Of corrode<! conneclions. Always llegill diagnosis by checking all
wiring and hoses from prq>er connectioos, rooling and lack 01 physK:a1 damage.

If avisual inspection~ nollUrn up the problem, proceed with~ent
lesling in Older 10 Iroubleshoot the conditioo. As necessary, refer to other sec
tiOlls of this manual lor additional inlormallOfl on engine, fuel and ignillon sys
tem components

Cool.nl T,mptflll,. sefllor (eTS) Tell

• S.. Flaurel 110 and 101

Oisengage lhe wire hafness coooector from the CTS and measure the resis
tance 01 the sensor with ahigh inpul impedaoce (digital) voll-ohmmeter. With
the engine warm, the resistance shOuld be less than 1lXXJ ohms ror 1991-92
vehicles and less 1tIaf11340 ohms lor 1993 and later vehicles. Rerer to the
lesistance dlafl and replace the senSOf if il is not wittlln !tie range at resistance
speciried In the cI\arI. Measure the resislance or the wire harness beIween
engine conlfoller wire harness connector lerminal2 and the sensor collf18Clor
lerminal. as woell as between terminal 4and the sensor connector terminal
Repair the wire harness il an open circuil is indicaled.

fig. 112 "lIno'll.i, t.m,mhlflllao,
louUon-1t111-95 2.5L eltlline

381.710
108,390

61,.0130
3-S.990
'21.810
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10.880
8.750
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3,880
2,670
1.870
1,3.010
97.
'"'"".
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Ag. 111 Cooll.I ...pentu", or lou-
lIon-1111-15 2.5L.nlII Ul.nll....

The first leSi pertorme<l by the SBEC II or peM is lor sensor output. Ilthefe
IS aproblem w11tl acircuit the controller tests lor an open circu~, short to
oround and short to 12 volls. The secooo Iesl delerrnines if the Oxyoefl sensor
IS functioning properly.

Systems not moni1(Ned by the syslem sell-<liagnostics ioclude!he lallowing"
• Fue! Pressure-The system cannot delect aClog{led fuel ~mp filter.

nine filter or a pioched luef line. HoweYeI.lhese could resull in a rich or lean
condilion causing an oll:)'Oell sensor fault to be Slore<!

• Secondary Ignillon Cilcuil-The syslem canoot deled !aulty ignitioo coil,
blled or woen spark plugs, igniUon cross-firlflg, Of open spark plug cables.

o EnGine TImino-The system canoo1 deled an incorrectly indexed timing
thain, camshaft/crankshaft ~rOCket, or disiribulOf. However these may cause a
ndl or lean condition causing an oxygen sensor rault fo be stored.

• CvIiI1def Compression-The sysIem cannot detect uneven, low, or hi~
CYlinder compression.

• Exhaust Syslem-The system cannot detect aplugged, restricted Of leak
"lJ exhaust system.

SYSTEM SElF-DIAGNOSTICS

Fault COdes can be ob!ain~ by cycling the ignllion switch
ON-OFF·ON·OFF·ON willlin 3-5 seconds. Upon adivation of the lrouble

code rea(}.OUI, tault codes will be flaShed by the cheCk engif'le light. Each of the
nash represents adig~ In the Iault code. Please reler 10 the raull code descrip
tion charts rollowed by lhe corresponding diagoosllc tests, later in this section
II help troubleshoot fault codes.

-A DlagHSIlc fINllloUl 801 (ORB) m" be .....ry lor fll,_.. 01
certlil 1..1.1 matfllndlonl.
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M.lllfold Absolm Prtuure lMAPI S'IISOI' Test

• S.. A••m 1G4.ncI115

1 Inspect tile MAP .sertSOf V3ClllllTl hose COM8dIOll alb l/a"ottIe body and
sensor.l!len repa'f as cwPSsary

2. fest !he MAP sensor Oliput 'IOltage a1lhe sensor connectoI' terminal B
(as marked on Ille sensor body) Wllh tile ign,tion sw ICh ON and Ihe lfIIl,fle

OFF The outpoI voltage should be 4-5 wits

.-The vall'1I1 Itlould dro, 10 0.5-1.5 volts w1tt1.11ot, n,lInl idl.
spHd candillo•.

3 Test engine controller lermlnal 5 lor the same VOltage as in SleD 210 ¥el'
i!)' the wil' harness oon<Jition Repair any protllemS, as necessary_

" Test the WP sensor Sl.(lIlly voIaIIe at the Sl!flSOf conl'l!!CtO" lermirIaI CWIth
the ignition ON. The voltage slnJtd be .. 5-5.5 volts. The sane ¥OIIage sho.Jkt be
lIessl1 a1leuilIl'lal6 of !he lll'IQine amoler Wlre n.vnes:s lXlm!lb'. Repair II
/t1liO!: lie WIre lmIess as Ie b5¥)'. Klhe lJlgile aRroIIer IS slIsped, use O.ag
nosbc Tester 1LS.1700 or~. kllesl: engll'l.l cotrolllr lmJorl

5 Tesllhe MAP seflSOl' {JtllPl Cirwl a11he msor IXMl!dor irnWI A
iWld 8flOi:'l8 COflboller COl'4iedof minal" f!epllllI'lll WI,e /lImess as neces·
SiIIl

6 Test the MAP semor grWld QIttIII altlle 8Illl ne control!er comedor
between temil'lil .. and lermfflil 11 .. 111 m ohmmel.-. If the otJiwTJ9 indicaleS
ill open Cil'QJil check lor adetedl'f'l! se'lSOf ground connecttOO kX:aIl!d on lhe
lIgllt SIde 01 the cy"ncler blOCk. Illhe grOUnd COfIl1edion Is good, rel:lliJ::e !he
engine conl,oI!er

-II l.rmlnal 4 lias a atI0r1 clrcultlo 12 Yotts, correct Ihls CC111dltlOll
btlo,. re,l.clnllihe IlIQlnt contrallif.

Oqgln Sensor Heating Ellmlnt Tilt

• S'I Figure 106

Otsengage the (hsensof COM!ICTIJI'. then inStall Ohllilleler test leads to lerml·
nils AnB ~ hit SII'ISOI' conflldof fof 1991 whicles or across Ihe \lIt1ile wire

IelfTWIaIs oIl11e COl.ledoI klf 1992-95 vehICles. The resasIaflCe should be 5-'
DR RepID!he~ it~ 01'",.1 1 displays an i~ rt.1y read"1fIg.

-OXJIH unser .,.,allo..1ttltlnl re••lre,1tle .... It I .,.ell''''
III.S.17IJ11, Of ..,1YI1ent.

CrarUf\aft Posltio. (S,lId) Slnsor TISI

• S.. FIg.tt,1111ftd 101

OlseflgaQe the speed sensor COl uitdoi ftooIltIe ignftu:.1 conIrOi tI'IlXIuIe IhErl
installll'l oIJllTdei between IlJnTlimIs Ain! Bas marked on It'le COI"I'ledOf The
oI'mllelei shwId rea:l125-275 DIms on ahOI engHle tor 199\ vOOlcIes ao:j 00
resislaooe lot 1992-95..m1Cles RE4>1il:e!he sensor ~ the readlr.;)S are 00: as

Starter ReilY Testing

• S.. FlgufI'109 I.d 11D

AfeJay in lt1e dH!lefVi2Ild posiMWl s/'IoIJkll".aw: coml!1Uily between Ie
nals 81A and 30. Res,stanee values beIweoii i!lmillils 85 a:ld 86 is 1Q-80
ol'rns lcr reslStlX~ and 81-91 ohms br diode re ays. tili all relays
biJlIIry vollage lXlflf'IICIed 10 B'TnNI 30. Sane II'8Y ha¥e baItery VO!Iage co
nected to Iefillirals 81 Of 81A.

S,M: PI'" (Stltor) Test (1"1-92 Oftly)

1 Allhe d,strlblJtor comedor iroert the pas live (+) lead ~ ayoltme~
the gray with blact: lractl Wile ard!he negaliYe H lead ifl10 the brown with
{facer wire.

-Do not 1I1l1nll'UIlhl dbtribulor connKlor trom thl dlllrlllltor.
lnatlld cwelully Inllft 1111 vohmillt I..d, Inlo 1Il1 blCk aldl olilil
niK10l' to mRI contact with Ihll,rmlnll,.

2 set the VOltmelel on the 15 von AI:. scaJe and tum lite i<lflllion swilCll
ON The voltmetel ShOuid read approximately 5 Yl)lts If Ihere is no vollagl.
checI!:!he voIYneter teadS lor agood wRI!ldIl:lt

-

•,

-
Ag. 104 MAP stllSOl' IlCItiolt-11t1-t5
2.5l led 4.01.. ""I..,

Fig. 105 MAP IIlISor ClIIIMdllf tenni·
ub-11t1-t5 4.lllftliH

Fig. 105 orygen .....r locatll~
1911-15 2.51.. Md4.0l'_II...

- - -Fit. 107 era.tsllatt ,osition _ ltea·
1ln--1191-t5 2.5llngh..

FII. 111 en...." lIOI'lIOIIlIltIOr lou·
tio~l991-154.01.. ...1111'

Fit. 16,...,. diltrWOI cenII.lou
tion-l991-J5
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Fig. 111 A1S mllor Intint-1H1-t2

3. If there is 51111 n() voltage, dleck lor voltage at the wtlltl! Wllh l)Iack tracer
~ply Wile. It lllefe is still flO voItalle at the supply wire, remo't'e lhe engine
controller an(l chetk lor VOltage a1 pin 7and ground With the haroess con
nected, If there Is still no voll3ge presen!, perlorm avehicle lest usil'lQ aORB II
service Diagnostic Teslef.

4 II voltage IS lIfesellt at !he supply wire, replace the sync :lertSOf

5. 11 voIlage is Pfesenl at pin 7 but not at the supply wire check for conliru
rty belween \t1e wtlitelblack WIe allhe d,slfibutor COOfleclor and pin 7 at lhe
engine controller If thefe is no COOin:Ji\y, repair the Wile h¥neSS as necessary.

6. Check tor tlJltioo,ly between the groLII(I Circuit 'to .fe at !he dislributof
aJIfI!ttOr iW'ld ground If there is no (lJfjjnt,ity. repair Itle WIle tlMness as nee-...., ,

7. Cra1k!he erJglnewhlle observlllO!he ¥OItmlier, .. need.e shook! ftlDU
alJilck and Iorth beI'eooa, 0 and 5 yolls while lie lIfl~rJe Is CQf\bng. nllS veri

tI\aII IN ~lll' in tie distJlbJlot Is opera-jOQ ploperly If there is !IO S)'lC

~se, s&aIOfrep~ is l.oMary

AItomltlc Idle s,.._(A1S1 Motor lest (1911-92)

• S.. FI,."111

The aliorllaJc idle speed motof 13l be lesfed usi!1l exerciser tool 7558
1 With !he IlJI~JOn OFF, d,seJloage the NS moIor l\' fe connector lithe
CIIlIe body P1tJ11 the oerQser 1001 halness IllIo ltlI AIS molor Comect lhe

exerciser motor J)l)'IWIleads to the battery. The red light on the exerciser stlould,..,
2, Siall eflgtllll When lhe swilch is in lhe HIGH or LOW position. lhe lighl

on the exerciser will Hash indica1ing that voltaoe pulses ale being sent to the
slepper motor.

3 MO'0'8lhe switch to the HIGH pos~ion;!he engine speed should increase.
Move Itle swttch 10 the lOW posillon: the engine speed should decrease.

a If engine speed chiJlges wIl,le using the exerciser. Ihe A1$ motor is
lInclionlng property O/SlXll1IlllCl the 1001 and recooned lhe A1S ha'ness.

b. If lhe lll'lQlne speed does not ch¥lge, lOOI fie lQnilion OFF and pro
ceedlo$lepo4
• Remove !he AIS motor !rom lhe ttwollJe bOO)'

-Wbel chckllg A1S nMlllr .,.mIDI wltaillt lnCltor rentllftd, 00 NOT
111_ DIe pinlll to utIN IIMltI tllln V. 11.llfllt). II tIIt~ II
Ix1elMild .., tIIan 'to Ill. (.....). tlltl' .,1"1 tronI De
AIS _or ItISl III re,1.1lI1t 1111 1Iint11 n,an.. fnlnltH .

5 W,l1lhe igrlltl1.ll swildJ OFF. (.)de hi ewtlser tool swtrtl betvoCUI the
HKJH Irld lOW posltIons Obsefve lhe PIfllle Itt IOO'Rrl8li

a • hi p,Jtle does not rrow. feC)ID lhe AIS motor. Stan llI1gine and
leSt the repIaoemeIlt mob' as de:sclibed In~ 3

b I lie plfi1e operciespr~, cIIecIllhe AIS motoI' bore in lie throdJe
bOO)' 101 bkrlage and cle¥! as Ie;:eSS8ry Reinstall the AIS motor and reIesI

VACUUM DIAGRAMS

FII. 113 Emillioll control VICI/lm Ich.mlllc-1..7..... wtlll4.2L
Inglnl Inll mllll.llflRlmillion

ShOlJld the label be missing, or should the vehicle be equipped w'lh adlller
en! &nijirlll 'rom the orlijlnal equipment, refer to lhese diagrams tor lhe same 01
similar contiijuratlon

-R''1I••men! emlllion I.tonnllion 1.1lt11 Cln otten b. onItrtf frDm a
deilir.

--
.
~-

---
--

- ---,

AI. 112 Emlnloll control VlCUlm IChlmallc-lIl7..... w1t1l4.2l
.nglflllfld Illomille trllllmlllion

Following is a list'rlll 01 vacuum diagrams 101 most OIlhe engillll and emis
DlS packaoe cornllinations coveJOO by this manual Because 'f'llClIUm Cltcurts
• I vary baSed 00 various engine and vehicle oplions, always refer IIrs1 to the
"Ie emiSSion coolrollnlormalion label.
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5-2 FUEL SYSTEM

CARBURETED fUEL SYSTEM

Fuel Pump

REMOVAL &INSTALLATION

• s•• Flguft 1

1. O,scorm:llhe il'llel and outlet luel re, as well as any 'o'iDJlIIl1ines..
2. R!rTlllYe lie two fuel puPIp body *'hi1l;l1'lUl'S and fOCkWaShers
3 PlIlIlhe IMJlP a'ld gasket (or D-rll'lll he of the engine Make Sllfe that

lhe mal ng surtaces of ltle ...~ and IIle 8IllI ,.. on dean
To Install:
4 Ge«oent anew gw.et 10 lhe mount no lla1ge of lhe lueJ ~,
5. PosiiOI'I!he folel PtI'ltl on !he 8l\Q1Tl! blOCk so ltlilIltIe IMr elite lI.eI
~ rests IIllhe ut ptfIlp can of lhe camshaI

6. S8:J.lle lieUI~ to he bIock'Mlh Iht Mo cap~ afIllock washers
7, Coore:llhei1alr2i1fTdllilfJlkJel 'ioestolheUlp~ ~r.e

YaClillTllm

TEST1NG

• St, fl.'" 2

VoI_.. Cbtd:

1. DisalmIclIhll kJIIltTl! Irom tile l3ttJ.etor.
2 Place the open end ,n aSt/ltable conta Ilel'.
3. Stlrt the erJ!lIl'le lI1d opl!Iate it a1l'lOfTTg ilfIe speed. Til! ptfIlp should

deliver at IeasI one plRt (15 oz lin 30 seconds

Pt..... Chect

1 OIsoomecIlhe luelline ill the carbtJlelor.
2 0isc0Mect the fuel return 1M from IlIlliel filter. II so eqUipped, and

plUl'J the nipple on Itle filter
3 Install a T-filling on !tie open end of the luelline <Illd refillhe line to !he

carburetClf
4 Plug a pressure oauoe Into the ft.l'l'llllning opening of fie T-fitting The

nose leading to !he pressure gauge shoold nO! be any longer than 6 irdles
5. Start the engine and lei II roo at idle sl)eed Bleed any air 0lII or the hose

tletwee!1lhe gauge and the Hnmg, On pumps with afuel return line. the line
must be plugQed Fuel Pfe5sure siloold be 3.00-5.00 psi (21-34 kPa) at idle.

Carburetor

REMOVAL &INSTALLATION

• See Figure 3

I. Removethulcleaner.
2. Oisconl'lect the fuel and vacuum hnes tt (Tligt1 be agood idea to tall

them 10 avoid cortusion upon assembly

3 Oisoomect the choke rOd
4 DiscoMecIlhe acceIefator linkalJe
5 Discomed!he automalic lraflSmlssion linkage.
6 Unbol and lemove the carblJletor
7 Remove !he base gasl<et

To 11lIIa1l:
8 Beb'e .llSlaItal on. make sure lhat!he CiI~or alii rrwIilold sealing

""'""'..-9 Install a new eartluretor base gasul
10, lnsQIlh carburetor, ltIen pos.lion h UI and vxwm 11IleS.
II. Bolt dcwn Ihe caburetor lMlnIy li{otlkrnl'llllhe bolls in acrisscross pal

1em107111bs.(9NmjIhenIO,.. IlIbS. (19Nm).
12. sean tte lie! af'Id vacwn 1lf'eS.
13. Comea IfIl acul! atuf m autcrnatic IriWtsfTlissioo ~nlage, lithe IFW

ml$SlCllIir*3Qe W<!S dlStllbed " '" lIltiMllo be a1jUS1lld
1.. CorI1l!ld Ihl! chc*.e rod
15. II'lsIa j!tle au dmer Mp,tSllhe idle speed n mixture.

lMRHAUL

E~ call1llll on depends gr9Jy on careful cleaning iIld inspedll)rllir
!PO lMJI'h&J1. snee lfrt, 0"" wafef, Of vam,sh Ir'l or on the rabufetor parl:$ is'*" responsble for poor per1or~
~)'OI.I' carblJretor in a CUt dust4ree AI. Carefully dlS3SSeffible

ccrbufetor, r*'11'10 oIIen 10 !he exploded VIflWS K8ep all sAlar n 1oc~-a1 <e
parts~ dtJll'IO dlsassenbly ar.d l'Jeanu'lO to avoid aa:iderial i'llef
Change dunng assembly, Make a note 01 all jet sues.

When .. carburetor is disassembled, wash all pW (excepId~
eledl'lc CI'1Oke LKlllS, PlJT1l pkJlger, and arty other plasllC, IeaIher lite or ruI:tllI
l¥Irts) In cleWl carburetor solver-. 00 not leave parts in the sotvenI ir,' longer
than is necessary to suftlcierfly loosen the deposits. Exte:ssrllll cIelIling ITl3'J
Ie'OO'o'e the special finish from Ill! noat bOwl and ch<*e valve bodies.lm'lng
these parts unfrt 101 service RiRSe all parts in clean solven! and blow Ilem dIy
WIIh ~ressed air or al!1lw lhem to all dry Wipe clean all COIk, plaslic, ld'lr
and ftber paIts willl aclean, lilli-free clom

Blow out all~ MIll jets wiltl ~essed air al'ld be sule IIlilt Illele ...
no fesuiCtJonS or blOdla(leS NeYer use wlIe 01 Similar tools 10 clean jets, fuel
passages, or air t>leeds. Clean aJljeIs and valves separately 10 avoId acciOefllal
inlefchange.

CheCk all pafls lor wear or dama\lllll \Waf Of tlamage is found, repln lhe
liefedlYe parts. especially CI'1ecl\!he following:

1. Check the lIoat needle and seat tor wear. II wear is found, replace the
cOlt1llete assembly

2. Check the lIoa! hinge pin lor weal" afld lhe 1IoaI(s) for denls or dislorlion
Replacll the1loat II fuel has leaked into It.

3. ChlIck lhe lhrotlle and chOke shaft bOres for wear Of an ool-ol-roood
oil,oll. Damage or;war 10 the throtlle arm, shaft, or shaft bOre Will otlen IllQUile
r!Jllacemmt ot Ihe throlll! body. These parls reqUire aclose lolerance of hi
Wear may allow air IeakaQe, Mlictl could alleet starling and id! iog.

-Throttle ahllts Inli buahlfllP Itt nol included In oVlrtlal1 ktts. Dey
cln bl pure_" uplratlly.

fit. 2 M.d1ll1icat 11.1 pump pruntl Inti
ca,Kity IIIb

-
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4, Inspeclthe Idle mixture adjusting needles for burrs or grooves Any sucl1

coodltion requires replacement 01 the needle, since you will not be able to
obtain asatisfactory idle.

5. Test the acceleralor pump check valves. They should pass air one.way
buI not the other. Test lor proper seatillll by tllowing and sucking 00 the valve.
Replace the valve If necessary If the valYe Is satisfactory, wash the valve again
to remove breattl moisture.

6. Ctleck lhe b(lWf cover for warped surfaces With astraighledge
7. Closely inspect the valVllS and seats for wear and dama~, replacing as

necessary.
8. Alter ttle cartluretor is assembled, ched\ the chCllr.e valve for freedom of

operation.
Carburetor overhaul kits are rec()lMiellded for each overhaul These kits con

tain all gaskets and new parts to replace thosa thai deteriorate mClSt rapidly.
Failure to replace all parts supplied with the kit (especially GaSkets) can result in
poor per10rrmnce later,

Carburetor manufacturers supply OYerhaul kits at three basic types minor
lepair, major repair, and gasket kits. Basically. they contain the following:

Mlllor Rlpllr Kits
• All GaSkets
• Float needle valve
o Volume conlrol screw
o All diaphragms
• Spring for the pump l1iaphragm
MIJor Rlpllr Kits
• All jets and gaskets
• All diaphragms
• Float needle '«lIve
• Volume control screw
• PUfl1l ball '«lIve
• Main jet carrier
• Float
• Cllfllliete intermediate rCd
• Intermediate pUfTlllever
• Complete injector tlAle
• Some CCvef hold-down screws and washers
Glsklt Kill
o All gaskets
Aller cleaning and checking all components, reassemble ~e carburetor,

using new parts and relening to the explOded view. When reassembling, make
StJre that ail screws and iels are tight in their seats, but do not overtighten, as
the tips wili be distorted. TIghten all screws gradually. in rotation Do not tighten
needle valves into their seals; uneven letting will result. Always use new gas
kets, Be sure to adjusltlle float levell'ltlen reassembling,

Carter Modll BBD

• See Figure 4

,. Place the cartluretor on alepair stiWld to protect l!1rottle valves frl)(Jl
damage and to provide astable base for wo~ing.

2. Unfasten the retaining clip from the accelerator pUmp arm link and dis-
COflI1eclthe lirE Remove the stewer motor. •

3. Remove the slep-tJp piston cover plate and gasket from atop the air tlorn.
4. Remove the sclews and locks from ttle acceleratClf pump arm and the

vacuum piston rod lifter. Then, slide the pump lever oot to the air hom, The vac
uum piston and step-tJp rOds can nCIW be lifted straight up and out of the air
horn as an assembly,

5. Remove the vacuum Ilose from between tile carburetor main body and
the cnoke vacuum diaphragm at the main body lap.

6. Remove the clloke diiijlhfagm, linkage and bfacket assembly and place
to one side to be cleaned as aseparate item.

7, Remove the retaining clip from the last idle cam link and remlJYe the link
from the choke shalt lever.

8. Remove the last idie cam re!alrtlng screw and remove lt1e fast idle cam
and linkage

9, Remove the air horn retaining screws and lift the air horn straight up
and away from lhe main body. Discard lhe gasket.

10. Invert the air horn and compress the CllXelerator pump drive spring and
rertlO'o'e the ·S· lin~ from the pump shalt. The jllJmp assembly can nCIW be

.""'"11. Remove the luel inlel needle valve, seat and gaslo:.et frl)(Jl the main body.

,--- .._.. -~t:=__._-
l~::-':
" -""" --==-,,-------.~.==-:"""5E...
" -.. _--_._-.. _-----l; ::- - .....--:; :=---,----, "-----;5....::------:l::;O:je..__

=:.."---.
•

Fig. 4 Exploded view 01 till MoillllD cartlurelor

12. Uft oot the lloal fulcrum pin retainer and baffle. Then lift out the floals
and fulcrum pin.

13. Remove the main metering jm.
14. Remove the vernuri cluster screws, then lift the venturi cluster and gas

kets up and away from lhe main body, Discard the gaskets. 00 oot remove the
idle orifice tubes or ttle main vent lubes from the cluster They can be cleaned in
asolvent and dried with COrTlIlressed air,

15. Invert the carburetor and drClJl out the acce~rator pump discharge and
intake check balls,

16. Remave the idle mixture screws from the throttle body, alter lightly bot
toming and noting the number (If turns Record the turns in lor referenct when
installing the miKlure screws.

17. Remave the screws that altach lIle Ihrottle body to the main body. Sepa
rate the bodies,

18. Testlhe freeness of the cooke mechanism in l!1e air hom. The Choke
shall must float ITee to operate correctly. If choke shall sticks, or appears to be
gummed trom deposits in lt1e air hom, athorough cleaning will be required.

19, The carburetor flOW has been disassembled Into three main units: the air
hom, main bOdy. and throllie body. Components are disassembled as tar as
necessary ICIf cleaning and inSjlection.

THROmEBoor

Check the throltle shalt for excessive wear in the throltle body If wear is
exIJeme, it is recOl1Yl1ended thatlhe throttle body assembly be rlllliaced rather
than installil1Q anew shan in the old body. Install the idle mixture screws in ttle
body. The tapered portion mLlSt be straight and smoolh II the tapered portion is
grooved or ridged, anew idle miKlure screw slloold be installed 10 insure hav
ing C(ll"red fdle miKlure control.

MAIN BOOr

1. Invert the main body and place insulator in position, then place the l!1rot
lie body on the main bOdy and aligll. Instaillhe screws and lighten securely.

2, Install the accelerator pump discharge the chedl. ball (~inch dl::meterl
in the discharge passage, Drop the accelerator pump intake check ball W,e indl
diameter) into the lxIIlom of the pump cylinder.

3. To check the accelerator pump system. fuel inlet aM discharge the cI1eck
balls, and proceed as follows

4. Pour clean 1)3S0line info the C8Iburetor bowl, a~roximately Yl inch
deep. Remove the pump plunuer from !he coo13iner of minfll'31 spirits and slide
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dov.n into the pump cylinder, Raise the pllll1~r and press lightly on ltle plUl1~f

shah 10 expelltle air trom Itle pump passaae.
5. Using asmall clean brass rod, hald the discharge ct1eck baH dClWn fjrml~

on lis seal. Aoain raise the plunger 300 press downwalll. No fuel &1oold be
emitted from either the intake or diSCharge passage. If afly rue! does emit from
either passage. it irJdicales Ihe presence or dirt or a (Jamaged check ball or seat.
Clean the passage again aAd repeat the lest. If leakage is slilllNidenl, slali:e the
check ball sealS (plaCe apiece of drill rod on top of check ball and lighlly tap
drill rod with ahammer to form anew seal), lemove alld discard \tie old 00115,
and install new check tlalls The fuel inlet check ball is located at bottom of the
plunga well. Remove fuel from bowl.

6. Install the discharge meek llaJl, Install new oaskets 00 the venturi ell/ster,
then position it In lt1e main booy. Install the cluster screws and lighlefl mrely.

7. Insfalllt1e main metering lets.

FLOAT
The carburetors afe equipped with asynthetic rubber lipped fuel Inlet _Ie.

The vitan Ileedle lip is 001 affected by gasoline and is stable over awide range
ot lemperahJres. The tip is flexible enough 10 make agoOd seal on the needle
seat, and to give increased resistance to flooding.

-lb. UD 01 lbe synilletlc ,",lIber Ilpp.d Inltl ne.dl. rtqulrn tllal care
Hned I••_justlngille 11"111111"1. C.r1l dlould II. lall.n to lOIur1lhll
teCurll.l, In o....r to DCUr1 Ille best perfonn",ce and lUll lCOIlom,.

When replacing the needle and seal assembly (inlet titting), the lloat level
must also tle checked, as dimerlSionallliffefence between the old and new
assemblies may charJge!he lloat level. Refer to lIle cartluretor adjustments sec
tion tor this plOcedure.

1. Install the floats and tulcrum pin.
2. Install the fulcrum pin retaioor and baflle.
3. Install the fuel inlet fleElllle valve, seat and gasket in the main body,

AIR HORN

1. Place !he accelerator PUf11l driVll spring on the pUmp plunger shalt then
insert the shan into air horn. Con\Jlress the spring tar enough 10 inserl!he "S"
link.

2. Install the pump lever, vacUlJl\ piston rod litter and accelefalor pump arm
in the air horn.

3. Drop !he intake check ball into the pump bore, Irls!allltle banle inlo the
mam body. Place the steJHJIl pislon spring in the piston vocuum bore Position
anew gasket on lIle main body and insfalilhe air horn.

4. InstaJlthe air horn retaining screws and Hgllten aflllfnately, aliftle at a
time, to COOlIlresS!he gasket securely

5. To qualify the step·up piston, adjuslllle gap by hJming lhe Allen head
calibration screws on top of the piston. See the adjustmerlt JIOrtion of this sec
tion for proper measuremerlt Record the mmber ot hJms and dire<:tion to
obtain this dimension tor this musl tle reset to ilS original position aIler Ille the
vacuum slep-up pistoo adjustment has beefI made.

6. Carefully position the vacuum plstoo metering rod assembly into the bore
in air hom making StJre metering rods are in the main metering jets. TheIl place
the two lifting tangs of tI1e plastic rod lilter under the piSlon YOke. Slide the shalt
of the accelerator pump leVllr through the rod liller and pump arm. Install the
two lockS anC adjusting screws, oot do not tighten untii afler the adjustment is_.

7. Inslalllt1e fast idle cam and linllage. Tighlerl the retaining screw securely.
8. Coonect the acceleratof pump linkage to tI1e pump level and It1rottle

lever. Instailihe retaining clip.

CHOKE VACUUM DIAPHRAGM
Inspect tI1e diaphragm vacuum lilting to insure lt1al tile passage is not

pluoged with foreign maillfiai. Leak che<:k the diaphragm to determine il it has
internallealts. To do this, lirst depress lhe diaphragm stern, lI1en place a tinger
OVllr the vaDJum filting to seal the opening. Release the diaphragm stem, II the
stem moves more than 'Ii, inch (2mm) in 10 secom1s,the leakage is excessive
and the assembly must be replaced.

Install the diaphragm assembly on the air hOm as lollows:
1. Engage the choke link in lhe slot in the choke lever.
2, Install the diaphragm assembly, secure with tI1e attaching screws.
3. Inspect the rubber hose for Clacks tlefore placing It on the correct caroo

retor lilting. 00 not coonect the vacuum hose to the diaphrB{TTllilting unlil allel
lhe vacUlll1 kid!. adjustment has beef1 made.

4. Loosen the cooke valve attaching screws slightly. Hold the valve closed,
withtingels pressing on high side ot the valve. Tap lI1e valve Ifghtly with a
screwdriver to seat in tile air horn. TIghten the attaching SCfew5 securely and
stake by squeezing wilh pliefS,

•
CHOKE VACUUM KICK

The choke diaphragm adjustment controls the tool delivery while Ihe erlgifll!
is running. It positions the ctIoke vaiVll within the air horn by action 01 the Iink
al)l betweerlthe choke shaft and the diaphragm. The diaphragm fTlIsl tle ener
gized to measure the vaetJum kick adiustment. VaetJum can tle supplied by an
auxiliary vaDJum source.

ADJUSTMENTS

Floll and Fuell.vel

• Ste Figure 5

1 Remove the air hom.
2. N!ply light linger pressule to the vedical tloat tab to exert GENTLE pres

sure againstlhe inlel needle.
3 lay astraigtlt edge across the float bowl and measure the gap between

the stralghl edge and ltIe top 01 the float at its Ilighest point The gap sIlould be
'/. in, (6mm).

4 To adjust, remove the float and bend the lower tab. Replace the lloat and
check the oap.

Fast Idle linkage

• See Figure 6

_This IdJustmenl1s per10rmed wltll tI,e .ir cleaner I1Imo....d.

1. Loosen Ille choke housing Cavel and rolate it Volurn to lhe right. Tillhlen
ooe screw.

2. S1ijltly open II1e ltrolIIe all! pin the last idle SCffNf 00 Ire secatd CM1 slap.
3 Measure the distance tletween the choke plale and the air horn wall, The

distance should tle 0.095 in, (2.4mm).
4. It adjustmeflt is fleCessary, bend the !ast idle cam link dOWlllo ioclease

or up to decrease the gap.
5. Return the IiIoke caVllf cap to the orillinal setting

Inillal Chokl Valve Clearance

• See FIgure 7

1. Position lt1e fast idle screw onlhe lop slep ot till last idle cam.
2. Using avacuum j'IlImp, seat the choke vacuum break
3. Apply light closing pressure on the choke plate to position the plate as

far closed as possible wilt10ut forcing it.
t Measure the distance tletween tile air horn wall and the choke plale. II it

is not %0 in. (3.6mm), bend the ctIoke vacuum bfeak to adjustttle clearance.

Choke SttIlng

The atltomalic choke setting is made by loosening the choke co¥er in the
desired direction as indicated by an arrow onltle face 01 the COVllf. the Ofiginal
setting will tle satisfactory lor most driving COllditioflS. However. if the engine
stumbles or stalis on acceleration during warm-up, the choke may tle set richer
or leanef no more!tlan two graduations trom the original seltlOll.

Choke Unloader

• See Figure B

Willllt1e It1roltle held fully open, apply Plessure 00 the cIHlke valve toward
the closed posilion and measure the clearance tletween the IOWllf edQf of the
choke valve and the air tlarn wall. The measurement should be %z in. (7m).
Adiust by bending the tang on the tI1roltle lever which contacts the last idle can.
Bend toward Ille c.YIllo illCfease the clearance

_00 nol Mod the unlolder clawn 'rom • horizontal pilM. All... rll.ldl,
the .djllslmlnl, mite sure the unlOldlr lang dOli nol CC1n1lC11tlllNlin
body n,,", when the throttle Is "Ily opln. AclllrellC. ol 0.070 In.
(1.Bmm) musille preulll. Flnll unlOldlr adjustmlnll1lUSl atways bl dOl'lI
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Fig. 5 flOit Idlultmlnl--Modtl 880 car
buretor

~

Fig. 7 Inltl.1 chok. VII" .dl"tWlIII
MoII.IIIBD Clr~urelor

fig. 6 Fallldil cam Idlultmlnt---Modl'
BBD carburetor
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Fig. 10 Acceleralor plmll.djultmlAl-
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on" wtIllel•. Tlle Ihroate should lie fully ......~ Ity dlIpmslng the
acce...., pedal III lite Itoor. 111111110 nanlhll full 11InI1t.. II otltalllIlI.

V.cltUrn ISI.p-up) Pilton Gap

• see film 9

1. Tum tile adjusting S(:few (mounted on lop 01 the unit). so that the gap
between the metering rod IIftef's lower edge and the top of the V<lCl.lum piston is
If» in. (O.03mm).

2, Counting the number ollums in'iOlved, lurn the curb idle adjustment
suew counterclockwise. until the thronle vaMJS are cOl11llelely closed

3. Fully depress the vacuum piston, while exerling moderate pressure on
the metering fOO lilter lab. In this position, lighten the rod lifter ledt SCI!r'N.

4. Release the piston and rod lifter

-TIle lcelt.rator ,I"'p Iltouid now lie Idilltld.

5. Return the curb idle adjustment screw to its original position.

Accelerator Pump

• see FIgure 10

1. Counting the number of turns invol'l(!d, turn the curb idle adjust
ment screw cClUnterclockwlse, untillhe Ihrottle val'les are completely
closed.

2. Open the choke val'le so thai the last idle cam will allow the throttle
valveS to seat in lt1eir bOles.

3. Turn the curb i{jle oojuSlment screw clockwise. SO that It just tlarely
tooches the slop, lhen turn it 2additional full turns

4. Measure the distance between the surface of the air horn afld tile tOll of
the ~erator pump shaft wilt1 aT-scale, The distance should De '%0 in,
(13rnm1.

5. If the dimension is nat correct, loosen fhe PlJTlP arm adjusting screw and
rotale the sleew 10 adjust the pump travel. Tlghten the lock screw.

6. Return lhe curb idle screw to its original position.

THROTTLE BODY (SINGLE POINT I INJECTION FUEL SYSTEM

Componenls and Operallon

• See Figure 11

The ttuatUe body 1001 injedlon is used on 1987-90 Wranglers equipped with
the 2,5l engine ¥Id is a'~Ise time" syostem that uses asingle SOlefloid-type
injector to meter fuel into the lt1rottle body above lt1e throttle plate. Fuel is
metered to lhe engine by an Electronic Cootrol Unit (ECU). l'ttIich controls the
iWTlount of ruel delivery according to input trom v3fioiJS engine sensors that
monitor exhaust gas OKYQel1 cootent, cool3f1t tenlpefature. manifold absolute
pressure. aankshalt position and throttle position, These SeflSQrS provide an
electronic signal by varying resistance within the sensor liseN. By reading the
difference in resistance. the ECU can llelermine eAgine operating conditions and
calculale lt1e correct air/fuel mixltJre. as well as ignition timing undel var,ing

engine loads and ~atures, In addllion. the EeU rontrols luel pUmp opera
tion. Idle speed, emissions. the llpshill indicator lamp afld the NC COl11lressor
Cilltch.

T61 fuel injection has two main subsystems; aluel subsystem and acontlOl
subsystem, The fuel subsystem ronsists of an electric ftlel pump (mounted in
the fuel tank). a tuelliller. apressure regulalor and the fuel injector. Tile rontrol
subsystem consists of aManifold Air/fuel Temperature (MAn sertSOr. aCoolan!
Temperature Sensor (CTS), aManifold Absolule Pressure (MAP) sensor, a
knock sensor, an exhaust gas oxygen {!hl sensor, an El«tfonic Control Unit
(ECU). agear position indicator (automalic transmission only), aThrottle Posi
tion Sensor (TPS) and power steering pressure switch with a load SWift relay, In
addition to these sensors I'ttIlch send sl~als 10 the ECU,lhere are variollS
devk:es which receive Signals from the ECU to centrat diUerent funclions suet!
as exhaust gas recirculation. idle scood conlrol, air condilionef operation. etc,
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Belore performIng any system tests. !irsl determine Itlallhe problem is not

being caused bV a~f)t[Ij other than te tueI injection system, Sl.dl as
spark plugs, di$lJibiJll. 9'Jlion Iill1lng etc. Also ma.l(e sure Ihal no air is l!I1er
lOll the rUIle and e:xhI~ system above the cali )'liC CClrI\'er1ef ¥Ill IhalIuM IS
leachilg lhe if1_l.IIder nonnaI pressure

-lb. dliUlollk COftfl.c10fl 01 and 02 Ire local",.. 11M dish ,.",1 in
1111 .ngl., CompIrtmtnl. For comple'e dllgnoede lilting, plus. fife,
til s.ctIDll • olthls 1II.11lI1.

Fuel Pump

TESTING

Praure T,It

• It, Flollm 12 lid 13

The rue! system on YehlCIes equipped will1 Tlvottle Body Intedion (TBIl is
only ulldef pressure whell the tlMll pump is op8f3tlllQ ~ long as the fuel pump
Is not operatmo, Ire T8I tueI system components can be removed WJtholf the
need to relme lhe lie! sysI8n pressure

Fuel pump oper.If no preswe is 14.5 psi (100 kf'a) ~ iIJeIlRSSUre rtglI
Iator is ad~lSlabIe by mms ell aTon- head screw on Itlll boItom mh: pl'!S'
SlJle regulator

1. Removelhe air cleaner assembly Remove lI1e screw lest pon plug Oil the
Ihrollie body, lI1en Illstall a fuel pressufe lest tilting. PressUle test Iini~ ale
availatlle at INfIY uo parts stores.

2 Conned ill iCOJrate pl'!SSlJfl! et gaLI9l! 10 !he test nt no.
3 Conl'led alal::Inlleb to dl3(ll'lOStC COfj'edOf lIlrmlnals 01·1 iJ'ld 01,3.

then stan Ille engine and acceIl!fate it to 2OJ) rpm
4 Read lhe lueI prl!SSlJre on !tie g3lJge. II necessary, tum the adJuslml!nt

SCre'!\' on the bonom 01 the tuel pl'es5me regulator to obtain 14.5 PSI (100 ~Pa)

01 luel pl'e5Sl.Il!, TumlflQ the SCfl!W inwarll roease5 the pl'essl.Ie al'llllllmiflll
the screw Oliwafd decreases the Pfl!SSlJ'e.

5. Once all aojustments are complete. inslall a lead seal ball 10 COYe_.:;;'~.~'~
IllQU!atof adjusting saew. Tum lhe ignition OFF, then disconnecllhe ij

lei' iI1d remove the kJeI pressure gauge Install h or. plUQ screw into lhe
ItJrr.ait boOr. lhefI insta111hl! aw cIllIner assemIiy

REMOVAL & INSTAllATION

• See Figures 14 and 15

1. Disconnea Ihe negative bIiItry cable. Re'l'lO¥e allllfl!8Ssary "",,,,,,,01
irl Ol'def to pn ao::ess II tle kJet tri seOO'ng unit

2. Ora n!he tuellrom the U112nk RaIse and SIJPI)OI1lhe vehlcltl salely.
3 Remove the fuel inlet <YId olAret hoses from the sending unit RemO'ot

sendIng Unit wires
" On Ire 15 galloo tR.lI1JIUll hl mlfl'J lJlll retainilg lock rPJ l1f

Cll.d:lldocbtise'Mlt! atnss p.n::tIn hIrm!r fla1KM h !i8'di iQ ltIl.
llCOIllli*,>11e IIIa:IIiC bel Jll,I'll. aIor<I will'" (klf"Q _ itm lie beI:;;";;"~

5 On the 20 gallon tank. rerJ'll:M!he Il'l:It.I1ti~ bolts iWld li!llhe ..
w of !tie tank.. Discard the oaskel

To In..,11:
6. Installation Is the reverse 01 remollal On the 2(l gallon lank, be sure I

use a f'ft gaslleI RlliQhll!fl tne retmllQ SCf8WS 10 181d11lJs. (2 Nm).
7 On the 15 gaIIo.1 trio be $lire 10 use a new O-ring seal iJ'ld carefully

the relalrillg lock rino cloctwlse rill a tnss pm;oj IarIra urtilltle .
Iodcs agatnst !he skips on !he Iri.

QUick Connect Fillings

• sa,Flglfll 1&, 17, 11,""1.
T8I qines ust qcjck conned bel irbe hllinOS a1lhe ends ollie nylon

forced hoses ltIaI conll!Cllhe Ilrot1le body to Ihe IlJeI supply iJ'ld return
The liltlngs COnsists 01 two O-rings, a sp3Cel' (lflSIalled between lI1e O..-Ings
and all G-fillg rel.alf"lel

Quo COlnll!Cl fiillngs are Iocaied along the !rame rail unde! the vehicle

Fig. 11111roftl, body _mbty-1917-90
with 2.5L .."In,

/

AD. 14 flMll plm,/pl" "'''If Inll
Inl1llll1lon

~

Ag. 12 TBI ".nll" Int ,or! plllt
1117-911wltll2.5L ,ngln,

----- Fig. 15 FtIII ,11Ilp./SJ11\l1 IIfnd'r unit
IlItllllllon with 2fI0llion llnll

--- Fig. 13 TBI prnnre adjmmtllt-
1987-1D .ltt! 2.5L ,ngln,

Fig. 16 alick-conneclliltlltD
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~

Fig. 19 Fuel tube to q.lc~-conn.ct llUl",
connection

Fig. 11 Quidl-connect Ilttlng Npalr kll
indallatlon

f.""" ...~

Fig. 17 Quldl-conlClC1ltltlnlllocatlon

~ "..

.. WARNING

MI.n....r a lu,1 lube quick I:(Inn'l:l fitting Is dlsconnlcl,d the 0
riIOS, spaclr and retainer must ie replaced. Repair kill Ire 111111
able Ihrol'" Ihl d.aler parts departm.nl.

The retainer has two labs Illat ale SQueezed a[J3instlhe luellube and then
pulled outward 10 disconned the ftJeI tube from Ihe quick connect filtinWhose
assembly. The retainer will stay on the luellube when Itle lube is disconnected.
The O-rinlJS and spacer will remain in the connedor.

The O-rings and spacer can be removed wilh the bent elld of an 'l" shaped
paper clip
. Arepair kit, available IhfOlJlIh the dealer parts department, consists oIllle l).

lings, Spacei' and retainer installed on adisposable plaslic plug wIlich whefl
removed from the fil1inllleaves the new D-nngs, spacer and retainer in the lil
ting When the fuel line is IXlshed inlo the lilti()ll aclick is heard and lt1e COfl
nection is cOfl1lllete. follow tile repair kit instructions.

Throttle BodV

6. label and disconned ttle vacuum hoses from the Ihl0lUe body assem·
bly

7. Aemo~e lhe Ihronle body-lQ--/T\3f1iIOId retaining boltS,then remove the
throttle body assembly flOm tfle Intake manltold.

To Imlll:
8. Clean tlle manifold and throttle body malmg surlaces. Be sure to use a

new gasket between lhe lhrottle body assembly and the intake manilold.
9. Inslalilhe lhlOnte body assembly on the inlake mallitold. Torque lhe

flU5to 16 It Ibs (22 Nm).
10. Coonect!he vacuum hoses to the It1rottle body assembly.
1t. Coonect lhe fuel supply and retum pipes 10 lhe thrOllle body. Conned

lhe fuel relum pipe to I!le lhrottle body,
12. Engage lhe wire harness conneclor 10 lhe wide open throttle switch and

the wife Ilainess connector to tlle ISC molor.
13. Instalilhe throttle cable and lhe return spring. Engage !he wire harness

connector 10 the inreaOf.
14. Inslalilhe lower air cleaner assembly lastall 1fle lower air cleaner

assembly retaining bolls and lighlen securely
15. Instaillhe upper air cleana assembly.
16. Connecllhe negative battery cable.

REMOVAL &INSTALLATION Fuel Body Assembly

• s.. FI."r, 20

1. Disconnect lhe nelJ'llive battery cable Remove tfle upper air cleaner
assembly.

2. Remove !he lower air cleaner <ISSOOlbly retaining boltS. !hen remove Ihe
lowel" air cleaner assembly.

3. Remove the throttle cable and the return spriflg Ul1fllug lhe wire harness
connector from llie injedor.

4. Unplug Ihe wire harness connector Irom the wide open throUie switdl.
Unplug!he wire harness connector Irom llle ISC molor,

5 Disconnecllhe ftJel supply pipe and return pipes from the lhrottle
bod,.

• se, FluufI 21

REMOVAL & INSTALLATION

1. Oisoonnecllhe negalll'll bauery cable.
2. Tag and disconnect all electrical harnesses a1lt1e throttle body.
3. Remove It1e Ihrollie bOdy assembly Irom lhe vehicle as outlined earlier.
4. Remove tfle Torx- head screws thai retain the fuel body to the lhroltle

body. Remol'll and dlSC<!rd lhe gasket.
5. Installalion is the reverse of removal. Be sure to use anew gasket.

IHWTI((
~,

__--fun- ~,

flU. 20 Throttle bOd, r.pl.cemenl fit. l1 fuel bolt'{ ,.,Iacemlrrt
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Fuel Pressure Regulator Throtlte Position Sensor (TPS)

REMOVAl & INSTAlLATION ADJUSTMENT

t sat Figm 22

1. Rem::M! tie It'rOUIe boItt asserrbI'J ktm the ¥f!I'Ida.
2. RemM lie It-tee retalOlng screws thai hold the Plesst.e I!gllIaOf 10 the

.., body
3. Fl8ncM Ihe pressure regulator assentiy. N<*llhe klCtJOl'l oIlhe (Xll'Jlllr

IWlIs lor reassembly. Oad Ihe giISkel.
4 Installalion is It'e revme 01 the reroovaI prtXllllJre. Be $lJf& 10 use anew

",..
Fuel Inleclat

• SII Fl••,,, 23 .nd 24

REMOVAL & INSTALLATION

1. Remove the air cleaner and hose assembly.
2. Unplug the llJellnjeclor wire RefllQ'l'e lhe luellfljector fetalner clip

screws, !hen IllITlOY8lhe luellnJedor retainer clip
3. Usll'lg asmall pall 01 pliers, gerIIly grasp the cenler collar oIlhe injeclor,

beIMen the electrical termiRals, and carefully I!fTIOVe the Injector ushll alift
inQ-tl¥istlnQ motion

4. Disclrd lie upper lI'Id lower O-nAgS. Noae N the l»ck-lJfl (cenlering)
nnglis Mf lhIl upper O-mlQ.

5 Insiallatlon is the rMfSe oIlhe rerroval procelb'e. llilrare boItl 0
rll1(JS with 1i(1il ojilleloce lIIStJI~JOO.

WI1tl 111.....1Tr..smlsslon

• S.. A"I1I25

1 TLm the ignitioo key 0fII
2. Chtl:k the sensor ll1llJ "Itl....Cerna lie~ lead" a'WOIilll!ffJllO

sensor Illrmi~ I, lhen COI.1Ila lied. ;': posi'.M Il!lir:IIO sensor IIrfITlIl\1l C

-Do .01 W1,1u1 Ill. sensor wi,.",,.. " lnIft 1M we.......
test ...1111 thr1luglllll. hdl ., ... wlrt u r to MIke COlI-
tKt wlltl ... Milt' tlmlln." dlfln.lnlllll. " IIIW Itcnury II
rtl'lM ti.tftnlltl. ~lMtt' Iroml... 1111.. runltold to pll .'*' to"
wi... hlfHIS CClflllKtor•

3. Move and hold the throll~ plate in the wlde-open positioo. Male sure
the thronle linkage contacts the stop

4. Note the voltmeter reading. Input vorlage at lerminals Bal'ld Cshoold be
50 volts at wide open throttle.

5. Return the Imoille plate 10 the closed poslliOn.
6. Check ltle sensor Ol/IJlut vOllage:. Disconned the vollmeler positive lead

"om sensor terminal Cand ronned ~ 10 terminal A.
7. Move al'ld hold the Ihfollle plate in the wide open posiliol\. Make sure

the It1rottIe linkage conlacls!he slop
8. NottIlhe 'IOIlrreIef reading. Oulp~ vollage slloold be 46-4.7 veils

Adjust Ihl! 0UfPUI voItlge ~ lQo:serling the 10'Nef S1eftSlX retaimng screw <WId
p;voong the senSOf illhe adjusbiBlt slot !of coarse adj\.lSflllelt.loosen the
~ IItaini'lg stttw and pi¥Olltie Slll'lSOf!of fine a:l]USlnl!ft.

9 RemJo.oe the 'I'OImela and f!ttnllle !tIroII epIaIe kllIle closed posilJon

Malle sue!he:sensllf ret3lfl~ screws i-e~ secueI)'
10. If~ ilstaillhe ltvollle: boltj

Wltll AlfIOnIdc Trallllllissioft

• see figure 21

Use !he Iolr term nal connedof to ad,llS1the TPS, The Ierm Rals are lTl3J1I;ed
A., 8. CandO on !he COMedor

1. TUIn the l\JliliOO key ON.
2. Checll: the sensor if1lUl voltage. Conned the negawe lead 01 avoltmeler

II) the baCll of sensor terminal 0, then connect the vollmeter posillve lead 10~
back 01 sensor terminal A.

...0. not ,nplug ttl•••ns.r win hi'.... conHclOl'. Ins." lb. 'IOllmlhr
Int 'lad. thro'lIh till back 011'" win hlfnns conlMCklr to rukl con
llel wlUlI'" senIOr ,.,mlnlls during lasting, II ml' " HCllUry ta
nman ltll "roml body frolllllli Irun mlnllollil to gill KellSlo Ille
wi... him... connector.

3. Note Ihe Input VOltage reading at terminalS 0 Mid A.
4. Check the senso.- output voltage, Disconnect the voltmeter posihlfllead

!rom sensor Ierml/lal AiIf1d conned it to terminal B

____HOVSIN<>

-----SNIHG

"""'~::j........oM_-_i'.r- __--'<'fNTItOU

Fig. 23 Fu.llnlector remonl

•

...----:

.....
FII. 24 Fllllnlaclor comllonentl

All. 25 TPS allllllltrl,nl-inanill trlM:
IIllnlon
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Fl•. 27 TPS ,.,........ •
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AI. 28 Idl•••d Ir:blltlf rlplleI....

5 Nee the 5er"lSOf otipJ 'o'01Iage across IermilaI:s B~ 0
6 OMIle 1he"", _ ooj", by 1he i"'"_ .._..... 11<

cD.lld latiO should be 92510 935. EXAMPlE if IhI! InpJ~ is 5 vots
m the COptA voltlge is ..65 \'OIlS dl'lld! <4 65 by 5a1d lie answer wook! be
93cr 93....

7 ~ Ihe TPS lIltilltle correct IClIID is otltaQd. To adjust inPlA and lU
put \'Ollaoe loosen Ihe sensor lop reta nilYll screw for a 1ar!Je adjUsInm or
loosen !he OOlIom retaining screw then pivot the seRSOf /of line adJUS!menI

B Remove lhe voRme!ef, Make sule tile sel'l$Of retaining screws are lighl
enlld securely,

9. If removed, inslallille thronle llody

REMOVAL &INSTAllATION

t see AII're 21

I. Ramcrve the upper and lower ill c6eaner assa Iblies.
2 flen'Jow the ltI'ctne body as:sefTilly fronlhe~
3 Remow!he two Too- head rQ'1i'lg scre.tIS hoIdWlg the TPS assea:bty

~ the llfol1Je body
.. RefTIlYe Ile ttrouIe PQSltlon Slll'lSOI' from !he home shift IMf
5. Instillation is !he reverse 01 rlll'TlOYal

Idle Speed Acluator Motor

The Idle Speed Actualor (lSA) is mounted on the throttle body and cor.trols
,die speed and engine deceleratloo Ihfoltle 9Iop angle The actuator changes the
ttwoltle stop 3Agle by beirJll amovable thrallie slop, The ECU controls the ISA
molor by pro~idino the appropriate yol~ oulpllts 1(1 produce !he Idle speed or
Ifwollie stOll angle required 'or the particular engine operating condnloo. There
'$ no klie speed adJustmeol.

REMOVAl & iNSTALLATION

•s.. Flg_,. 2'

-The clOlM ItntUe 1lIitd1 .. Inttal wIttl til. lINlIar.

1. OiSalflleCl hllhrol!le fl!Qn $priI'WJ lkY,)Iug II! wire harness COMefiof

""..-2 f\erTIcM! the motor to tlr.IcKel felalll ng f1lIIS. Be st.re 10 use abacIl-up
Mench. as 110110 fef'fIClYe the motor studs \fiNch hold the motor klgelher.

3 RemOYe the motor flom the bfackl!l
4 Installahon IS the reYefse 01 femll'o'3l.

ManIfold Allsolule Pressure (MAP) Sensor
The MAP sensor is attached 10 the plentJm ChaJTtlef near lhe hood 1atct1. II

iIKb I() atlsollie pl'esst.re in lhe Intake maflifl)ld and prllVides allnpli voltaoe
., the ECU. M¥1ilold presstn is t.ISed 10 slWly mlxluRl density,nlormaIlon
I'llI ambienl barometriC pressure inlomlhoollal is M::eSSary tor computlllll
.. afJluel1l'ixture Ava::wm line from t!le ttvoale body attII::hes to lhB MAP
!WOr kI Pfll'o de its Irrpvt lII'ess.R. AMan IoId Ail" leU¥*ilUfe lMAT} sensor
IS IocaIllCl in lhe ilIa~ ITliIlIold Dl measures the airJlJel n:ixtlJe tel Pllalure

kI allow the ECU to COl (lEll".sate lor III den:sIIy ctalges f1lr ,ng high terr.petJ!Ure
ope""",.

TtSTING

• 511 FI,'rI 29

1. Inspect the MAP sensor vatlUTI hose coonecMns a1lhe throttle body
and seIlSClr and repair as IJllCeSSary.

2. Tesl the MAP sensor outpU! vol\al;le a1lhe MAP sensor Coonectllf termi
nal Bas marked oolhe sensor bOdy. wiltllhe igmUon swltctl ON (engine OFF).
The outpul vol~ should be 4-5 v()llS.

3. Test ECU terminal 33 lor lhe same 't'Oltage described abClYflI() wrily the
wile harness condition. Repair as necessary

4. Test ltle MAP sensor Sl.w/Y voltage aI. the sensor comeclor term'l"lill C
With Itle ignition ON I sIlooId be 4.5-5.5 YO Is This voltage should also be at
Iefmll'lil116 01 the ECU wire harness ameckIr. Repair or r~~ the wire har
ness as fWJ'SSarY Teslltle ECU with Oiag'lOSlIC Tesaer MS 1700, II necessa'Y.

5. TeslIhe MAP sensor orCllnd ClfCllil aI SlIlSOI COI.ail)( IefmilaI Aaoo
ECU IXlIiI'II!CtOf IermN 17. Repalllhe .. .If! hafi'less. I nnssary

6 TeslIhe MAP sensor lIfllt.Wld ClfQJit alb ECU COI'I~ between 1emli
nal17 MId lerminaI2 witll al ohmmeter If the oIJTAter indic:a:es al open cir
cu I, lftsped kll' adefecli\le sensor (lfound connecIion on III! IIywheelJdflve
plate tlousIng near !he startllf I1'lOtOf If the ground connedlOfllS good. replace
the ECU "lerminal17 has a short cifcuit 10 12 vollS coned this condilloo
before replacing llle ECU

REMOVAL & INSTAlLATION

• Set Figurl 3.

1 UnplUO the MAP senso; eteclw;al COflIleCIof.
2. Discoooed.lhe MAP sensor vnJUrn supply hOSa.
3 REmove tile MAP sensormo~ nw and remove lhe map sensor.
4 Ins&allatJon is h reverse ~ femoval
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FJg. 31 Tnt the MAT IIIIIM .n" .mdt·
IftI ib .1.cb'lClI CO_cell

--, , , -, , , • • -1"00 ,
., < -
'" - -- N -- • ''-

M • ~

• • ,...
• ., ,~

• ... ..--. -. ,.,..-'.
AO. 32 MAT '" C11 1t1l'lCl,""re-
to·rnlstaft I'n

Manifold Air Temperature (MAT) Sensor

TESTING

• St. AI.t1l31 IIMI 32

-1111 MAT .....t I. tnttllllltM lime m'l'II'IIf uillt co"u' ,,",pel1
IUrI Slaat, .nd .lIoulll yl,ld tilt "11'1' results. Tn only dtn....1ICt Is
thl pin n.mlt., 01 thlI tilt paints.

I Unplug the wire harness connedor from lhe sensor, Itlen leslltle resis
tance of Itle sensor with adigital vall-ohmmeter. The lesls!anee Should be less
It\aIllOOO alms wrJi the engloe Wilfm. Reier to the chart to cI'leQ the tef11Ijel'a·
l\Ire-lo-re:slslance values and replace lhe sensor if ltI! resisl3nce is no! within
lhe specified liIIlgl!.

2. Test the resistJIce ol tne wire Iwness beIween feU y, re hairless c0n
nector If:fIllinal32 ¥Id!he senscII' coooedor lemlJnal; also lest the J!lSIstlrI:e

bttllIeEu EeU 'Nlre haTless COl. eaDi !IeflTIinaJ 14 and the sensor COMedor Iet
mIlal~ the WI"! taI'lISS as rw1SWY II resistHe 1$~ 1ta'l1 ctm.

REMOVAL & INSTAlLATION

1. Ul1ltLllllhe MAT sensot eNClucal ClIlMlllCIor
2. P.er'now the MAT stJISOl' from the intake miI\~oId. USIIlll adeep socket....
3. IRSlallatioo is the reverse ot fet'Jl(Na1 rlQhlen the MAT sellSOl to 21 fl.

lOs (28 Nml

Coolant Temperature Sensor (CTS)

The CTS is IocaIed In tile intalte manifold coolant Jackel and prOVIdes an
qine coolaflt ~lI'e SllInallClIhe ECU The ECU uses the CCll:lIad: !em
peralUre $I~ to efl'ith the air UlI mlX!Urt wilen lie 9l1girle Is cold.~
sate lot IueI COf'detisaion in !he IlUke lTa'litold. controlql1Je~
speed, lnaease the ignitiOn a:Mnl:e wI'len the engIne is COld iWld CIA oa lie
EGR sysIem .nen !he engH'Ie is cold

TESTING

• See Fig"" 32

-The eTS II ttlttcl lathe ami mlnner 1I1h1 MAT ..",or, ••1II1ho11d
y111111ftl arne ,.sun•. T1le only di"'flnn Is the ,In number oll11l lat
polftS.

1. UIllIIJQ the Wlfe twness comEdor ffom the sensor, then teslthe resisI¥lce oj
!he sensor with adigital voII-o/'JTmlIer The resistn'e shwld be less ltIan 100)
alms vrilh the eIl;Iine WiWlll. ReIer k11he ct\V11O check the Iti IlIX!lilltJfe-to-resism::e
valueS cn:Ill!Jlla the serISOf lIb resislin:e Is 001 w,lhln the speaIiocI 00Jlt

2. Test Itle resistance 01 the wife I'iarfl8SS between ECU wire Ilamess coo
l'lllCtOl' leffrunal15 31Jj the sefISOf connedOr lemil1il" also tesllJe fesislR:e
between ECU WIre harness COlYlllCfor termil1ill32nlh $llf'l$l)l' COl\I'IIldoI'.
!Tire! Repaif h m l'iamess as '-Jl!SQry il OWl OJ*'I C1raJi1 is jiidji *1

REMOVAl & INSTALlATION

• s.. AIUf1I :13

1 Oeiach tnt CTS elec:lric:al oonnector
2 Remove \he CTS !rom Ihe iltake 1IlirI,101d l!lel'l immllchaleJy plug !he

hole 10 p'fl\'el'lI ooolant loss
3 InslaIIation is hlMfSe o! IEJI'OWI TllltEn tte CTS to 21 •. Ils. (28 Nm).

-Fla. 33 The cooIeltt tt.".rlhrt ...sor "",.. Into ... IIltlRi N'"I.'
Ele,lronlC Control UnlllECUI
The EleclJonic Cordrol Un,l (ECU) is asealed micrOPfocessOf un IlocaJed

abao'e the aet8IeralDr pedal Linder the inslnlmenl panel 01' below the glove box,
next to~ fuse panel, and '$ the I8:Yl of lie eIecIronic engine control sysim
The Itvoll~ posilJon:sensor (01' Wlde openlhrolllB SWllCh) 1$ tr10lKlIed on !he
llvollJe body~ n provides the ECU" ItI an lI'lput SlQIla of "" 10 5
'lOlls 10 indiCa!!! ttll'oll'e posIiOn. AI min nun lhroaJe opefllllO (lite speed). a
SIQIlIIIl1lJ\ of wOXlmidy 0IJe voII is toosmb:llo Ite ECU As tie 1hroII~

opeflll'lll increases. the Slllf1l' YOftage lo the ECU nnases

Pressure Sensing Switch
A. pre5SlJre sen5ill(l SWltl1lls inch.ml in the power Sl9lll'lflg system to

lilCrease the idle speed dll'ing periods 01 high pUmp load and low enl»ine rpm.
Input signals frOOlIhe pleswre SWilth to the ECU are rooted thl'Ol)lJh!he Nt
request and AIC selecllnput clfcullS 'When pump pressure exceeds 250-300
psi {1124-2008 kPa), the switch contacts close aBd transmit an input signal 10
Ille ECU The ECU raises engine idle speed Immediately afIef recel~ing the pres
sure switch inpul signal.

B+ latch Syslem Power Relay

The sysaem poiIlIIeI relay is IOr.::afe(I (lfl he r9Il struIlower iIfld IS iOil,aly
__ wt81 slarli'lg he!f9r'1e The lelay n!l'l1a11'lS t'll!l'QIZId b 3-5 sec-



OIl('S after the engine sto~ to enable tile ECU to extend ttl! Idle Speed Actuator
(ISA) tor Itle next start-u~. The Ille! pwnp control relay is also located on tile
!root of the ri()ht strut tower. Battery voltage is applied to the rue! pump control
relay Illrougll the ignition switdl and is energized when aground is provitled lly
the ECU. In this manner. the ECU controls ruel ptJmp operation.

EGR/Canister Purge Solenoid
The vatuum for ooth the ExtlallSt Gas Recirrolation (EGR) valve and lhe

vapor canister purge foocliOn is controlled by tile EGfl/Canisler Purge Solel1oid
\Yh1!f1 eflet"giZed by the ECU, it rots off vacllOm 10 the EGR valve aflll canister.
The solet"loid is ertefgizoo during engine waI'lTl-UP, closed throttle (idle). Wide
()pef1 Tllrottle (WOT) and ra(lld aa::eleratiOfl/deceleratlon, If the solooaid wire
connector is disconnected. the EGR valve and canister purlJf iunction will be
operational at all times,

FUEL SYSTEM 5-11

Engine Speed Sensor lCrankshaft Position Sensor)
The e~ine speed sensor is attached to the I1yNheeVdrive plate hoosing Tllis

serlSOl' detects lt1e f~Vdrive plate teetl1 as they pass dudng engine opera
tlan aflll provides engine speed and a;mkshaft angle information 10 the ECU.
The ftywhaelJdri...e plate Ilas alarge trigger tooth and oolclliocated every 90
Degrees aoo 12 smaller teeth before each Top Dead CeI1ter (TOC) position,
'NIlen asmall tooltl and notch pass the magnet care in tfle sensor. Itle concert
tralion aoo subsequent coll<ijlse of the magnetic flux induces asmall voltage
spike into the sens()1 pickup coil windi~, The higher yoltaQe spike indicates la
Ihe ECU lhat apistoo will be at TOC position 12 teeth later. The ignitian timing
lor lt1e cylinder is either advanced or retarded as necessary by the ECU. accord·
ing to the sensor inputs.

Oxygen Sensor Heating Element

TESTING

Connect an otmneter's teSlleads to terminals Aand 8 of the sens()1 con
nedl)( ResiSlanCe sllOOld be between 5--7 ohms Replace the sensor if any
othef readings are obtained

Wide-Open Throttle (WOT) Switch

TESTING

• See Figure 34

1. Unplug the harness terminal connector from the WQT switch.
2. Test the on-oll operation of the switch willl adigital volt·oIlmmeter while

operating tile switd1 manually
3. The resistance should be infinite when Itle throttle is closed and alow

resistance should be indicated when the throttle is wiele open, Teslthe switch
operation several times and replace the WOT SWitch is defecti...e

4, Engage the wire harness connector. With the ignition switch OH. test lhe
WOT switch valtage at the diagnostic connector terminals 02-6 (+) aoo 02-7
H The ~oltage should be zero at lhe WOT position and greal(l( tt\a(lZ vollS if
oot at lhe WOT posHlon,

5, If lhe voltal)e is always zero. test lor ashort circuillO ground in lIle wire
hasness or switch, Of ¥l opeo clrcuit between lerminal a of the ECU connector
and lhe switch connector. Repair Of replace the wire halileSS as necessary

MULTI-POINT FUEL INJECTION (MFt) SYSTEM

All 1991-95 Wrarlglers employ aChrysler sequential Multi-Point Fuellnjec
boo (MF1) System in bOIlllhe 2.Sl and 40L engines The system is controlled
tr; aSingle Board Engine Controller n(SBECII) (1991-92) 01 Powertrain Coo
1101 Madule (PCM) (1993-95). The S6ECII or PCM is apre-programmed. dual
microprocessor digilal computer. It regulates ignition timing, air-fuel ratio.
emission control devices, charging system. weed control and klle speed.

Fuel is injected inlo the inta~e pori direclly above lhe inta~e valve in
precise metered amounts througtl electrically operated iflieclars. The in-

Fig. 34 WOT swllclll()(llIon

6. If lhe voltalJf is always greater than 2volls. test for an open cilcull in the
Wile Of conneclor between the switch and ground Repair as necessary.

Closed Throttle (Idle) Switch

TESTING

• see Flout! 35

_It Is lmpor1anlthll allltllif)Q be done wllh the Idle Speell Actlalor
(ISA) molar plu~er In lht hili, elClendlll ,osition, IS il would be Int,
normll engine Ihuldown. II II il .ectullry 10 edenCllhe ISA molar
plunger 10 lestille switch, an ISA moior failure can be IlISpeded.

1. With the ignition switch ON. lest ltle switch voltage at tile diagnostic c0n
nector terminals 02·13 (+) aoo 02-1 (-). The voltage sllOOld be close to zero at
closed thrattle and greater !han 2volts when 011 the closed !hlOttle position.

2 Ifille voltage is always zero. lesl for ashort circuit io ground in the wire
harness or switch, or lar an open clrcuil between ECU canneclor lelminal25
and the switch.

3 If the ~ol1age is always more than 2volts. tesl fOf an open circuit in Itle
wire harness between the ECU and lhe swilch connector, and between the switch
connector and grOOM. Repair 01 replace the wire harness as necessary

I$~ ..0101:

Fig. 35 Closed Illrollie lldte)swlteh 1m

!eCIars are filed in aspecific sequence by the saECli or PCM. The SBECII
or PCM malnlains an air/flJel ralio 0114.7 1bV constantly adiusting in
jector pulse widtll Injector ptllse width is the length of time Ihe injector is

"enTile S8f:CII Of PCM adlusts ignition timing by controlling lhe illnilion coil.
Base ignillon timing is not adjustable.

-For complet! dlagnosUe procedures, ptease reler to Section 4.
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Releasing Fuel System Pressure

t Site Figure 36

The fuel system is under constant fuel pressure of 19-39 psi (131-269 kPa).
Tile fuel pressure must be 'e~sed before servicing any part of the fuel system.

1. Disconned the rtegatiOfe battery cable
" Remove the ILleI tank filler cap.
3 Remove the cap from the pressure lesljXlrl on the fllel rail.
4 Place shop towels under and iroond the fuel pressure lest part to absorb

any spilled rue!.

; . CAUTION
•

WII' proper eye prolectlon when relaasinglu"lYllem prIAUI,.

assemtlly The retainer will stay on the fuel tube when lhe lube is disconnected.
The Q-rings and spacer will remain in the connector.

The O-rings and spacer can be removed with the bent end of an 'L" shaped
paperClip.

Arepair kit, available IhrOl)Qh the dealer parts department consisls 01 the 0
rings, space! and retainer installed on adisposable plastic plug which when
removed from the titling laaves ItIe new O-rings, Spacel and relainer in the lil
ting. Whef'llhe luelline is PLIShed into the filting aclick is heard and the coo
nectioo is complete, Follow the repair kit InslruetiOflS.

Throille BodV

REMOVAL &INSTAlLATION

5 USing apin punch Of other suitable tool wrapped in shop tow~, push
the test port valve in the relieve fuel pressure

6 Remove the shop towels and dispose of pfopel'ly.
7. Install the cap on the pressure test pCHt oolhe fuel rail.
a. Inslaillhe 1lJeliank filler cap and coonecllhe negatille bauery cable.

QUick Gannecl Fillings

• see Figures 37, 38, 39 and 40

MFI engilleS use QUick connect fuel tube fillmgs at the inlet and outk!t ports
of !tIe fuel rail The f;Uings consists of two O-rings, aspacer (installed between
ttle Q-rings), and all O-ring retainer

; ;' WARNING

Wbenevef. luellube quick conn.ctllning Is disconnected, lIle 0
rings, spacer and relainer must be replaced, RepaIr kits are avail
able through adealer's parts dep.rtment,

The relamer has two ta~ ttlat are SQlJreZed agairJSt the fuel tube and thef1
pulled ou!wald 10 disconned: tlle luel tube from the Quick COllnect tiltinglhose

• See Figure 41

1. Disconnect the negalive battery cable.
2. Disconnect ttle air cleanel snorkel from the throttle body,
3. Discomect the ~orrellc Idle SpeEd (AlSl moler <nl TPS wire coonoctcn.
4. RemlM the accelerator cable, throttle cable and speed control cable, il

so eQuipped from the thtottle arm,
5. Remove lhe throttle body retaining bolls and remove the throttle body

assemaly
To IMIII!:
6. Clean the manifold and throttle body mati"'ll surtaces Be sure to use a

new ~et tletween the throttle body assembly alld lhe inlake manifold
7, Install the tllrollie tlolty assemtlly and torque lhe nuts 109ft. Ibs. (12 Nm)
8 EnQaoe lhe AIS motor and Throttle Position Sensor (TPS) wire connectors.
9 Connect the accelerator cable, throttle cable and speed contlOl cable. ir

SCI eqUipped, to the Ihrottle arm,

-WIlen the automaUc lnamlulon throttle cable Is connected II must
blllldjllllell. P1eue reter tD Secllon 7.

10. On automatic transmissions, connect and adius! the line ~essure cable
Refer to Section 7 01 this manual.

11. Conooct the air cleaner sllOrkello the thlOttle 00dy.
12. Conooct the negali'o'e battery cable.

~

FIg. 36 Pressure tesl ,ort Fig. 37 Qelck conlMlCl flltlng Fig. 31 Quia cDnned IlltinglDCIlitn

FIR. 41 Tllroltle bDdy replacement

--
~

FIR. 4D FtIellUllelo quick cDnnecllllIlng
conHctlDn

~

_m

Fill. 39 QuiCk CClnl)flc! filllnll repair kit
Inslalillion
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FuellnJeclot Coolant Temperature Sensor leTS)

REMOVAl ANO INSTAlLAllON RfMOVAl & INSTAlLATION

• Itt Alu, 42. 43 .11I 44

1. Otscon'll!d!he negative ba:Iery cable
2 ReIN fuel sysaem pressure.
3 Disconnect the tuel lines a11he ends alit. fuel rail assembly
... Mar1l: iI'ld dlSelll}lUe the injector wire hanms COllledors.
5 Ra'no¥e tie llef rail retaining bolts.
6. DlstOf1JllCt lhe '4CUl.IIlline ffom Ihe IueI pteSSUfe ~IaIOf.

7~ lie fuel ra~ assembly from the ql/le

.-0I1l1Odt kMutic tn...laiotI, It , h RIC...,., II
rllIlO'fIltII tnMlrli..lO. tIlrotllt p ealtl••lMIllrKAt
ta ,.....N III, ralllUlllftbty.

8. Remove the clips Ihat retain the injOCltll'S to the fuel rail and rem<lYe ltle
injedOiS.

To 1.....11:
9 InstalllhB Injectors and Clips

10 Instalilhe fuel rail and lighten the luet rail mounting bOlts to 2{1 fl. Ibs.
(27 Nm).

11 Conned the vacuum 1100 to the IueI pressufe IIllIUlatOl.
12. Enoatll! tile luellnJedor electrical COflnectors
13. Conned the fuel lines 10 Ihe injllCtOrs
1•. COMfld the fllllliil¥e battery cable.

Mandold Air Temperature IMAll Sensor

tSHF"'f7

1~ lie CTS eIedri::aI CXllllflClOr
2 0!aIn tie ooohg sysBn 1IIIi! the cooIanIleYaf IS below Ihe cyIi-.ier tad.
3 Remove !he CIS from thlIlt8mostat housing
.. 1nstI,~ion is !he rMISe Ii removal. t\1llen the CTS 10 21 fL IJs. (28

Nml

Throttle Position Sensor

REMOVAL & INSTAlLAllON

•see FlgII,. 41

The IhlOttle position sensor is mounted to the throttle body
1 Unplllll the TPS eleclrical coflneclor
2. Unfasten the TPS mounting screws. then remove the TPS

_n.ltarottlt .h.n end stl4n IIIto a socUIIII Ita. TPS. 1lle TPS IIlUII
~. InIbIlltd so that " UI .. rulItId • fn 4..... " tht ••, will
IIl1C rolIm, latall" u_ wltllfM fllnlal, ••n 011 1M elM, std. 01
.. udll'l fl.... TIM TPS will be ...., 11_1__ ....11 ..1ItlIilII.

T. latin:
3 Posrtion ttE TPS aoo aIladl ,Is momting screws.
4 Fasaen be TPS eleWlI:aI oonnectOl".

REMOVAl & INSTAlLAnON Vehicle Distance ISpeed) Sensor

."'fIIl.e....
1 Ur1*Jg 1ht MAr sensor eIedl iC3I amedor
2. AemM the MAT sensor !rom lie Wltake mriold, usilg adeep soc:leI

"'....
3 InstaIlaIlon IS !he~ 01 removal n_1he MAT sensor to 21 It.

Ills ~'Nm)

REMOVAl & INSTAlLAnllN

• s.. FI,.,. ..
The vehiCle distn::e (speed) Sll*lSOl" is IocaIed on the trnIer case.
1. lKIplug the:sensor eledrltal connector.

- - -

Fig. 47 CTS rapluellln'

10 IN

\All. 4tI MAT ...... IJf. TPS and AIS motor-
f.OL·1011I1

AI. (5 MAT ..-.ot' ",1"""1II1-2.5l
.~I..
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2 loosen Ihe sensor oot and remove the seRSOI'
3 Installal:JOIl 1$ the rMfSe at rerno¥aI

Engine Controller

REMOVAL & INSTALLATION

• set figure 49

The enoIl'le ct:lWOIIer is located in the enQlne CXliI~bilenl beI1i'ld 1'Ie
washel fluId restrlOir

1. O'SlXlf'ned!he negaf'le battery cable.
2 Remove U1e washer lIutd reservOir.
3. loosen Ihe 6O-way connedlll mountlllg saew unI,llhe connector can tie

disenoaged from I!le eno1ne controller

4 PlJtllhe 6O-way comedor _hI biI:k from Itle eng ne coolJoI!er
5. Remove the engine colil'oller mounting SCf~ RI remove the engine

QJl1troiler.
6. InsIallal:lon is lie reverse 01 rerooval

Manifold Absolute Pressure IMAP) Sensor

REMOVAL & INSTAlLATIOIl

• s•• A,lre 50
1 lJnpIlJ'J I!le MAP senSOf MeclricaI c:onnedlX"
2 Discoooed Ihe MAP sensor V<mJm sulllllY hose.
3 unfasten tile MAP serlSOf moun/lng 1lIti, tIlen retnO¥e the MAP SIlflSOI.
4 Installallon iSlhe reverse 01 removal

--
AI. 41 VIlle.. iIItIlC. stftSOf IOCltlon FiI. 50 MAP 1111101' rtftic.,...

FUEL TANK

Tank Assembly

REMOVAL & INSTAUlATION

• SH Fi,lre 51

Before rtmo'l'lno the luellank, ei!tlef drain 0( siphon the maJOfily 01 luello
make handling easier. Make sure thai any remaining fuel IS below the level of
the atlactle<l hoses,

1. Dlscormect 100 negative bat1ery cable
2. Relieve the fuel system ples5Ure.
3. Remove Ihe luer /IIIel' alP and drain the tuellank
4. Raise and SlJPI)Ofllhe vehicle salety
5. DiscorwMlCl tuellill and vent hoses Irom the liller neck.
6. label and disconnect all other llel S\4lPly aM retlXll hoses attached to

"""'"7. Place afloor jack lI'lder Itle lueIlirul

-Do rtOt IlOIIn IDe ,,,I taM Ilr1f _. The ,,,1 tad: and ali pi..
.. rtnIO'Itd .. a .,ft ..... ,......, IhI pill plataftHI ta._tnbly
mOlntlng _.

8 Remove the sb:llllal:~ In.assembty fTlOtII'\I no I'IJIS.
9 l.owef Itle sa.cl pIal:lliltJel tll'\< assembfyS1~ aN detadlltle QaJOe

"""""'.10 lower \M1l( "om Itle weIKte Uriaslen!he Ian~ strap IIlis kl rt!fI1O'o'e Ihe

skid """

F•. 51 filii 11'* moll.ung nllt IOCIlioM

TI latllI:
11 Plu tanl( :11I0 skid pIale wrap straps around luella'* n l'~

IOOlfllD;j nib 10 65 ioch Ills (1 Nm).
12 PWaIIy raise IlJeIIP:n allcOmi,leCIecl gItllJe seflller m.
13 Raise Itle t;ri no pcsillJl n IqRn!he IflOt.RIlIQ IlJls to 12 t Ills

(16 Hm). Rancve!hl! jd
14 Cornd: the bel Ii Jer iDl Yf'III hoses 10 the Iller ntICl.
1S Corned tI1e bel SlW/n leun hoses
16. loweIlhe vehde. tten fill and cap lie blI tn.
17. Comect Itle~ biirerY cable
18 Stwt Ihe YehICle and dlI!Ck IoII8s
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6-2 CHASSIS ELECTRICAL

UflDERSTAfWltJG MID TROUBI [SHOOTitJG ELECTRICAL SYSTEMS

."_1
For illY 12 YO~. negatNe oround. eIeClriCal S)'SSem 10 opelale, lhe electricity

musI hMI in acomplete draril, This _ty IfWIS IhaI current (power) "om
thB posihw l+l termirwl 01 the baIlery muse MIlIUalIy felum to Ile negati¥e (-)
terminal oIlle batIery. Along the W1'{, this current wiH trMl through wires,
fuses, "'i1ctleS aflll~ n, for air{ reason. the flow 01 cum through
thB circuli is inlerllJl)leCl, lhe componenl ted by !hat circuit wilrcease 10 function
~-,

Pemaps the easiElSt waylO visualize acircud is to thIn1l 01 connedlng aIIfII
bulb (wth two wires mtaehed 10 II) 10 the baIIery-onewire"~ 10 the neo
alive (-J mil'llli of the ratefy aoo the oIhlJ wilfllo lhe positive (+1 terminal.
Witllhe Iwo wires touching lhe baIery IBlmina/s, Ihe circuit would be COI11llete
!lid the Iiltil bJltl WOUkIlI1uminale Etecbicitv WOI*l follow apaIllrom the baI
Illry to !he bulb and bD: ~!he ~efY, Irs easy to see that with longer wires on
001 light bulb, it could be mounted~, Furtler, one wife coul4 be lilted
will aSWlth so N tie IIghl could be turned on n oft.

The non11II artomolive ClfCliI dillers "om IhIs~ example In IWo~.
Ar!l. insllad 01 having a Ililm wire mille bulb to the baaeIy, the wrrSllIrclV
eIs Ihrough Ihe nne oIlhe ¥8hid8. Sincethe l18(IIlive (-) lJaIIely c:aDIe is
a:hed to the Qne (1I8de of eledJically COl'llldw metal), the lmle ol1he •
cIe QIIl1J\ll1a agroond iMlfI to comp'!II the c1rcul Secordy, most aIitlI'f'diVe
Cin:tiIs COf1tlin nUIipIe ~lllIlis Mldl nai¥e IJO'II'llI' from asingle circuM
This '!I !llS lie~ of wh I1lllIdIld to (lOWII COlfIPlJIllM on the \Id1ic1e.

""";;-~ -.. --= ~

""'"'fit. 1111_ 1 11_ duull ..
cl 1.) ".. , 1tnI 1ftlwllIr ••,1l
.................................. DI 1t,1II U....•
.......d.1 Ili wlrl MIll ..
.. ,'s .'" (0111'1'" ..,. II ., 1 IlOl-
........... "I•• an II _.1111 " lilt ............. -.1iIII ... 1kClIII: llicttt"INIIa,

HOW DOES ELECTRICITY WORK: THE WATER ANAlOGY

£JlIctr1C!ly is Ihe now 01 eIlIdrons-the Sli80mic particles \hal constitute
h OUilr Shell 01 an atom, EJectoIl5 spin in an orbil iJoood lIle center core of
an atom. The center core is~ of protons (positive charge) ¥Ill neu
rons {newal e:twoel Electrons haw a_IV! aile ¥Ill baIara ~!tIl

positive charge oIlhll protOns: Mwln an OdSide kJn::e <:aJSeS the nlJTiler of
eled:rons 10 oobalWlCe the charge oflhe protons, ltle electrons will splil off the
alom~ IooIllollllOlher alOIn 10 bala1ce 0lA "llis imbalance is kePI ~,
eIedrons will a>nIinue to ITlO'I'e and an eledrlcal tow will exist.

Many people have been talJl1il eIedrIcal theory using an analogy willl water.
kl aOOfllIWiSOn wIIh .... lIoWII1O~ af1iDt, ltle eleClrons would be ltle
watIl' and the wire is !he pipe

The Ilow of elechicily can be measured lI'lICh like the flow of waller IIlrO'4t a
pipe. The IIIiI 01 measaJremenl used is amperes. ffeQuentty abbreviated as amps
{al. You 131 COf11*e amperage to Ihll volume 01 wale! norwino through a pipe
When connected to acin::uil. an ;wnmeter willlJl8l1S1Jre Ihe actual arnounl ot cur
lent flOWIng 1Il~ Ihe Ql'Qlil. When relatiwty lew electroos flow IIlrOl4l a
drail, the .'C/lllage is low. When many electrons lIow. the WJllIfaoe is high.

WlI1lr Pfesslllt is measured In units Sldl as Jl(llIllIs pel S(pUll inch (psi):
Tile eledJk:aI pressure Is measured in units called volts (v) When avotimeler Is
COlllUld 10 acircui~ • is measurinlllhe electrical pressure.

The actuaIlIow ot el8CSriCily dllpends not only on vollagll Dlli(ltWlgll, bI
also on Ihe AlSlstance ollhe circuit. The hip lhe f8Sistance, the 1Hg1ler"
Iofce recessary 10 push the amrll~ the CiIClit. The SI*ldWd LIlI klr
measurino resisaoce is an ohn Reslstira in adrail varies depending 00 I
a1lOtJnI n type 01 COI'f'IPl)l'lll used in the circuit. The main Ildors whictl
determine resisttflce n

• Malerial-somll materials haw more resisWK:e IhM 0IIlerS. Those wit
high resib1ce are sailllo be insulators. Rubbef mnials (or rubbef·like pIiI
lies) are some 01 the ITKlSI common insulators used ill ¥eIlIcles as IhIy have I
very high resislance to e1ectricily. very low resis&allce l1IIIeflals are said to be
COlll1K:Iors. Copper wire is Dlng !Ie best COllIidors. SiIVllf is lK:lUaIly a
SUPltfior conductor 10 copper and is used in some re~ corQis.lM its h~
cost prohibits iIs use as common Wiring. Most automotive wifino is made 01
CllPfJ",

• Sile--lhe larger !he wire size beino used,the less resislalce the wire
have. This is..tly compooenls which use large amow:s of eleclricily usuaIty
have large wires supplyino ClJI'en110 them.

• ~or a gi'lell thidlness 01 wire.1he Iongef the wire,lhe pier.
resisIjrlce The shofIlf the wire, .. leSS the resiStl'lce. When dIlt8fmining the
J)IllIlltt" wlre tor acircuit, boII1 size WId IMgIh musI be considered to deSign a
cilOJl Ihat can handle the current needs 01 the component.

• Temperatur&--Will1 many lTIiIeriais. the hlltlr the .,...me, the g_
the resistance (posili'" II!fIl(l8iue coefficilllt). Some maIllriais exhilillhe
opposilll tra~ 01 klwef resistance willl IIigte'I~ (neg;ii¥e BI........
coeftlcienl). These princlples;n used in many of the~ on the erJ;Iine,

OHM'S LAW

There is adirect relationship between current, vollage and resIsIanc8. The
rell:ionship bliwe&n Ment. vo_ n resiSlil'lCe can be sunmed up by a
slablUd known as Ohms taw

Vollage (£) is equal to~ (I) limes lesbtanc:e (R): E.. xR
(Xhef foons oIlhe folTllJla ;n R=E/I ancll=EJ'l
In each of these lomlJlas, Eis the vtJlI;ape: in volts, lis the Qlrren! in..

alii Ris Ihe resislillce in ohms. The basic point to remembef is IlaI as hi
resisWlce Ol aora.ril goes up, the~ ot CIIrn IIaI: lIows tn the cilOJll
will 00 down, il voltage remains the sane,

The n>unI 01 work that the eledricily can per10rm is expressed as power
The ooil of power is the vel (lIlI). The relationsllip betMlen powef. votIJge lRI
amenlls expressed as:

Power ('M) is QJaI to;rrwaoe (I) limes 't'OIage (E): W_l xE
This is onlV true tor direct current (DC) cilQlls: The aItemaIing current 101·

M is alad ditIefenl, IlIi since tile electrical ciroJIs in most vehicles are DC
type, we need nol gel inlo /1£ cirulil !tleofy

ElecttICal CClllllonenls

POWER SOURCE

Power is !IlJPplilld 10 Ihll vehiCle bv IwO devices The ballfV and tile alleml
lor The biiIefY supplies eleCtrical power 00rIng s&arlIng or lbing periods wI'I
the CIIrenl demand ot the WJhicIrl's electricals~ exceeds the~ capac
of the allenlalor The alternator supplies eIedric:al CUIIent when the eflJine is
running. Just not does the alOOlalOr supply the culYlllll needs 01 the vetllt::Ie. t
it recharllllS the battery, •

""I.... '
tn most modem vehicles lhe baItery b ateadI'acid ltlecttClChllmical device

consistirJ;J 01 six 2yon subsections (tells) conllllCild in series. so that the till
is capable 01 proooc1rJ;J apJlrOlfilnale'V 12 votts IJI! lIIeClrical pressure. Each SIA
section COl'ISlstS o! aseliOS 01 posilWe and llltgIIive~ Ileld ashort dlstIn:
apart in asolution of sulfuric acid and water

The two types of plales are ollissknlliJ metals Tllis sets up a chemical
reaetiOfl, and il is this reaction which proOOces Men! flow from the baIIery
when its POSitive and negative terminals are connected 10 an electricallllaj .
T1le powef removed from the balIery is repIacecI bV the al1lmatOr, restoring tf'IE
battery to ~s origiRaI chemical stale.
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Every liedrOI ClfClJ1l.11'US1 i:'IClude a 'toad" (SOlllllItcIlU 10 use the eIeI:*~

c::omtng blJll the source) 'ttl\holj It\Is lOad. the baIefy would Dit" tI defMr
its entllt power Sl4lPIY from one pole to .dle This IS call11d a '3hor1 cirtuil"
AJllhts eIeci ictIy would take ahr1 cU to Q!'CIJf1d nl cause awear n:ui 01
cIamage IClllther Cf:lI1lll)r'trt ill the cirtull bJ~ atli:"eiOOus.".....
011l8lll This OOI'lllIMn coukl dewlop suffiCient heal: tI meith II'lSliiltiOll on all
the surrlUldrl"lg wires and reduce a fllJI,ple .lie cable to a lump III plastic iIfld
COllP".

WIRING &HARNESSES
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SWITCHES &RELAYS
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Swttches are used in el8CIrtcal c1rt:llifs la oolltrollhe passage 01 Cllrrenl The

most commoll use is to open and close circuits beho.11he baIery and Ihe \11(

Ious electric ~iceS in the sysIem. SwiIches are raI1Id accolllAll 10 the amounI
oll/llplrllOllhey l2'l harld1e II a suflictenI a-nperage railed SlIl'Itt1 is not used in
aCil'aJiI the sw Idl CXlUkI over1old and cause dwnage

SOlIe electrical torlJOIl5lIS IlhlCh telJI.re a Ia/gll~ 01 CIff8I1 tI opIf
ate use a special swilch called a1!'Iay, Since these ciraJIs catTY a '-oe~
01 Cl.Il'ent, the ttiekrIe:SS of the wife in the cirttit is also Vi I I I lis Iqe WIlt
Wt!ft! COI1I'IIlCB1IrQlT1!he IoiIllo tte cor4IOo sw4dl...~ .wei hilt! 10
catTY the~..... ~.-d Itle lairifIg III dash lCOUld be lwIce IS WgI tI
aa:orrvTlOlIaIe he roead sue oIlhe W"'''J "hess To jJIeM" prOb
lems, a re ay IS used

Relays aft! c:oq>osed of aCOIt.-d aset of conIads. 'Mwllhe alii his aClJ'
fIflt passed l/llJl4I it, amapl1c tltld IS 1Ofmed.-d illS lItId causes !he 000
tadS 10 move logellel tolT1lletlng the cllcull Most rNys are normaDr open.
prewoI,ng anent from passing 1t1_1he c1rOJil:, tMJI they CiIf1Iake any elec
trical klfm depeOOifIQ on the job they are inlet'lOed 10 dO. ReIa';S can be c0nsid
ered 'remale conlTClI switches' They allow asmaller Cllrrenllo operate devices
thai reqtJi'e higher iIfr1leIagl!S. 'Ntlen asmalt cment operates lie coi~ a_
ClJ'Ient is allowed to pass by the contacIs. Some corrmon cirCuits IIItllch may
use relays afe the hom, headllltJIs. strter. eleetnc fuel~ iIfld~hi~

lhlrCifIJiIs

The a..-aoe velude contalRS lTllllers and meters 01 wiring, WIll hurtlreds 01
indl'llWal comections To protect the rTIiIflY WIres from damage 1fllI1O_
lI8n 110m becom I'Il'J aCOfl\Jsilg lallllie I1ey are orga'lllfld irjQ bundles,
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TMl!ypeS oll7OtRis are used in iUomotive elecbic ciftulls Oiled ground
Q)j1!JU'*fS e~ 10 Ihe trwne ,"00!tl tte r ll'lOl1ItinO poiftS AI,-.
U)jIClO!_its U5e some SOfl of t)llIOOlI ..re 1ltlidl is aIad'led 10 I!'Ie rr.ne Of

dassIs at the 'I'eItde. The elldncal Cl.I'fefi nm IIrotJtI1Ihe ch2s:sis ollie
vef1de in! rwns 10 !he baIery tIwolqIlle~ (-) cable: II ycu i0oi(.
y!lJl see 1'-the baIery grllUlld cable COl.a bdt .,!hI baby MId !he
/rame Of ctassis of !he 'fe'licle

.... ' .... 2
nIs possible lor large SUrgllS 01 currenllo pass lhrough!tle electrical sysIem

01 YOUI vehicle. nIhls surOB 01 ClJ"rert were to reach the load in the Circuit. the
surge could Ilurn it OLC Of severely damage II II C3f1llso 0WJrI0ad the wiring,
C3USIIlg the hMness to get hot and meII the If1sulalion. To prevenllhis. Iuses
CIrculi breaIlers nt/Of Iustie I Ilks are connecled mlo lie SlClPI, Wlfes of tnt
eledrlcal sysIIem. These illms Me nohlllllflOle IIliIl a bum-fl WlliIk spot ill1he
sysIetIl ..., .. abllllil.~ 01 amIlIlIow:s lh~ lie 5)'SIl!m hse
Pfl*iCbVe.1CeS won: IS follows 10 protect Ile CIfM"

• Fuse atel" KeSS"" eIedricaI 0JrreI'Il passes IIwCJUlll aruse. lie
Me "blows' (Ile CXlOduCIOf mels) iI'ld operlS1he artlJiI. preoo••• '1/ h! pas.
sage at amnl.

• lAwlBreater---i cira.ll tlltalltl is bisically asell-repamg lise ... II
open ltleCllWit iflllll~ IiJstI on as. fuse, buI when h ~ Sllbsidrs,!he
tJrcult bf8iJker 13l be leseIl"d dOes~ need replaceme,i

• Fusible Unk-a Iusible!ili; (fuse link 01 mam Iir*) IS aShOrt IengII 01
special. higtllem~lI1llMlJlaIed lIire lhaI acts as a !use When iIf1 excesSMl
eleclllcal cunet'i passes through a luslble !iii;, !he thin gauge wire imide !he
ink metts, creating iIf1 illlentiOnal open to p-oI8C1lhe circulI To repair the cil

Qut.the lin~ IllJSt be replacecl Some newer type luslble linkS are hOused in
plug-in mocllles, which a1l sirr1lly replaCed like a klse. while okIef IJ'pe tuslble
IIIlkS must be cut and spliCed It !her melt Since Ihis link Is V8Iy early III the
e6edJicII~ iii !he first plD 10 I(llj; II nchlg Olllle vehicle works ~ !he
llary seems 10 be chqed nlls properly <Xll11tIt8:I

.. 111111 '111 2. "11.lIIlI,. 11••• _

.............. ¢.

()l sen tehiCIes u.e l$ll1 ¥l_'_. td a(I!Il." The aIe ellC8 tS
N ~~~IIS dOi , amnI 'IIt1ictl is then ci'lMl(jiId to dltd
arm lor use on lie WIIlicIe, gel..... prolb:::es 'red a.mri Nllr-
raors tend 10 be lTllIt t#OCiInI iIld hilS wtry ltlrf e used

A1llliliiilJn nt gelltiabs nllMces lhaI consist 01 coIs 01 wns 'fIOl.Ql
!ogIlher ll1Iki1O big eIl!ClrOl'ftlllJllllS. One grOOll 01 coilS spins wnn.n ftMlel set
a1d lie irtlWaCtiOn oIlhe rnagnebe fields causes attlrrenl to now This cment
is Itw1 (kawn oIIl1e coils iI'ld led into the 'o'8Ilicles eIeclrical sYStem.
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• nee r.n ltwlql aIBness QlsarolS in h!dlin "om 'o'ft
~wmo Of CIfCUll c:orOl:tDt's l3'Ille eItlI!f SIlgIe sD1d ....

ndi-*-ld WII! or prtiId Oral*", SqIe $IJJnd wore haS. SOlid mdlf CO'e
n IS ",""Iy lJSllld inSIdlI such CO'f4l(liIelllS as a_eullln rnoIOIS, retays nI
~ dewl(:8S MlMi-slTand we has aCXlre made ~ ITa1y smaA stIlllds ~ WIre
twiM:I tooeI'* iii/) a single conr:U:tOf Most olttle Wiring in ., aulorMlw!
eIlIancal sysIem is made lCl of rTkJIll-sll'alld wne, en as aSingle COllllx:Ior
or grtql8lltogeltler in aIlImess. A1I'11'lling is COIOf coded 00 !he insulalor,
tl!llef as asolid color Of as acolored wire wiltl an iderltitieation stripe Aprinted
cifCUrt is a lhIn!im 01 copper or OCher COlllkdor thIl is primed on 811 irr.lJlator
bKking. Occasionally, aprinted CiItUit IS $Mldwietled bet\US81i two sheets ol
pIIsttt b more proledion a'ld IexIbIIIIy A~ Pfirrtlld cirCUlI, alRSistu'lg
of ClIllI\£tOl'S, insuIIIiog lNIeriaI m lXll"iMdln tor~ 01 oItMr~
IIInIS is called • porEd cIra.t boIrd POOled ciItuItry is used in place of illdi
..... wireS Of llIililS5tlS in pIICtlS where space is lirliled. SUCh as behi"ld--SlIce UJmob.e el(dliCII "SIallS a'e wry senlbte to ChllQeS in It$I$-

-.:e, Ihe sf lillfl ol prOl*IJ' SiZllCt wn:s IS cnIJCII"'" SY*fr\Sare repand
A.,.. Of conodBd COI.Don Of I~II 'Mfe N is 100 smlillor the
dra.t WI. dl edr1ltsist11a: n an dII onaf daDe dr~ 10 lhe C11QJil

The _re gauge rurOJ is III eqwession of the aoss-staIOll na of !tie
COlllb::rlf YeIlictes from alUIt!le! N use lhl! metric sysIlm wll!ypblly
deSUlle the WIre Size as lIS CfOSS-sectional nil in SQl.a'e millmellll s. In this
meIlOd. !he '-get lie WIfe, !he or.-!he I'lImIIef Anottler COIOO'Illli svstem fOf
eapre$$lng WIfe size is ttl! Amefil:31 Wire GalJJe (AMi) sYHn. MfJiIl'Je num
lief incAllSllS••fIIl decreases and the Wire becomes smaller An 18 gauge wire
is smaI.....a 4oauoe wire A lIire w.rh ahP gauge IUllbef Mil e<ny
tess cooenIlBl awire Wl\tl aIl::Pftr (lIUlIe IlIJ'ltllJ Gauge wire size refers to
1Ile Size Of !he SbWldS ollhll c:orxkIcIOr. nat 118 size 01 the complllle wire wI1tl
iASUlatlr I is possible. hr.,.e, to _ tlIfO wires of !he same gqe _111 dll
/Inlt diirn*l's tw::alflf: ont mIf 11M trllcker 1lsUIaI1Ollr.., .. other

lIS ISS8flIiII to lrdelsalClllow a cirallt WOflIS bItOltIlryWlg 10 figIn out
*I iI dDesnt An eledrat schelllilllC shows lie eilldflcal CUlen! palls wtlen a
CIfa.it is~ pt"*" ScteIli"'::S br1lItl: the pre declficaI system oo.n
do IlCI\'iUlI cltuiIs 1ft asde.lillc. USUIIIy no aIIb.,- IS made 10 fllPI'S1I!lIIlI
WlllQandQlP1lOlea IS they pIlySirMtr~ on Ile wftcIe: .,015 a'ld
n COIIWlIlltS we shoMl as~ as pass bit. Face views of Ilal,ess con
IlildUis sfloiI"ll8 CIWIIy or.-.ooat ~iOllS lfllli rYUt~COl_lllCklrS 10 help_..-
CONNECTORS

...RllltI'''''
Three types at comectoo are COI.I'iOIll)' I.ISed in UomoIivt appticatioos

:ulterprool, molded iI'ld hard stell
• V.~ IhtSe COl'lnectors .., most corrmontv used Where the

COllld3r ~ _'Sed kI the tlelteitS 'fenn,ruts Me proeeaed agarlSI molsUe
a'ld dirt br _ling nngs wtIlcf1 prOWIde a :ar:e1lglt seal AI repan r~'./lrt"lilt of aspeciallerTTII,.1 and the IooIIllQU red to serva it Unlike :s&allidiia
blade _terminalS, theSeae~ termtnaIS CI'lfld be Sbi9.. leCI ora""'.benI "'art:lln hllleCOlllldorsare ~'YSlMln.1 of lie
"ing flfllJS we 1fI pia .., alll.:tJng -.s.

......... 11&£ COlQItlillB I1IPre COlt4l11lle repI&d'1Il4 of IleCUiI«
Iof dbnIlo be di 1 the ThIs~ splicing a rllJIIW COlleaor I I .4lIv1l1ll0
Ile twness NIsp(QlS stIoutd be soIdtIed 10 1l'lSlft prQOlI wW lbe ClI"e
...... probing 1Ile 00l1illCtilrls Of replacing llfminalS in them as it 1$ possitie
to c::r&*I a shott CirCUli bdw\len oppo$l. k!Inl'linats 11th,s tlIpptllS to lhe wrong
""""1lII palf, iI is possible to~ certain COlT4IOllellls, Always useJ~
wka bet Bell COl'lI*:lOrS IOl' cirwl c!Ilcking iI'ld frEVER ptObe hough weath
etptool .Is.

• Hlrd SIlllIJ-ooIike mokIlld connecIOfs.lhe lllfminal conIadS in ha1}
s/IeIl COllars l*l be replaced RepIomenIIJSUalIy irMIlY8s tilt use ot a
speciallef11l1na1lemowallOOl h1t depresses tie locking _ (1a1Js) on the
WIll!dOl'.mrnaJ and allows the COlllllttOf to be femoved!rom hi IV of !he
shill. ThlllllliltCkw sheI sh:Ud be replaced if II shows any evlt1eJl:e oIllJm.
II'IJ, meIJng, cradcs. Of tI8$. FleClla:::e lndi¥illJal BminaIs tI1lt R lu1t. COf

roded. diSklnId Of loose.

PIrllOill no !he met ca... oIlrlJlbit ,n., ellal'al CIfIUI is IIIJSI tnes
~ by Itle use oI5P1Qa1~~ 1bt ......llIlbJibes d
/eftnllypes of Willl)l!)' used lest~nl bnIfIy I!IlPliins how III LISle
Item In dl3llnosis In addl\lon 10 Ite illbiiliillitll CIMI8d DeIOW lie i0oi nwu
r.::IlJrer's II'lSIruClionS boOk1eI (pfO'l'lded wIh lie .... snould be _-.d
cIear!~ lJ'lderstood belOl't1 attem~lno any test~

JUMP1'R WIRES

CAUTlOfl

....,.1••,11 ..,. 1111 wtn ..
Cltl n 1 1 ~ ,••'.r ..,. II ,.
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..Ioolltr 1Pfe5 a-e SJITllIe,.,.,. exb'emety valuable. pieces of test~
They are baslcal!1leSl WIres wtIdl n used 10 b't;:laSS sect,ons at acirQll
AIthou~ J~ • res QJ1 be PlJfctllseQ, they are utiIy Iabl ici1Ied lrOl'n
Iengtts 01 st.wtard UOiOOliWllWlre and whatever type at connector (al7igut0f
cliP, spa(je connector or pin connecrOfllha7 IS felJIlred lor Ite partIallar_
caliOf1 being 1esIed. Inc~, hard-lo-reach areas, il Is advisable to have
lnsvlaled boots over the jumpeI wire terminals In Ol'llef to prevenl accillent3l
grl)Jnlhng It is also a<Nisab!e to 1~IUCIe astandard aulomoti.., luse In anv
jumpeI WIre Til,s is COII.fool)' reterred to as a "!used JlITlPIlf' By inserting an
in-liM !use 00Ider behoaeu aset of Iesllelds • kJsed IIITItJIlf wire can be used
tor b)'passlfYll open Circuits. Use a 5~ ftJse to prO'lide prC4lld on against.,.........
~ wires ill! used pfllnari~ 10 Ioc'.<* open eIlldJlCII Circu Is OR eihf

lh! grlll.Fd (-) side oIltle oo:url Of 0l'111e IJ(Mef (.) side "an ePl!dl'lcai am
pcn!f'Il tails to o;:e'*, COIled 118 pTItJeJ WIre llt!I !! •!he ClJllitJOfi8. R •
good f'O\Ild tI ttl! COlT9Jlell \¢As otII)' WlIlIhe~ insIalled, lie
grtU'ld circuit IS open If I~ grOlI'llI arClit is good till the COITItJOli81t cbs
~ CJP)eiM !tie c:rcul{ beIweet.the power teed Rl COl'1'~Oll!ntmay be"1
~lfYll!tle il.l1Jl!f ... re su::cess 'If!J'f biP from IN:~ lowatd the
pOIiIltl' SOlI'ce. yotI can IsoIIIe!tle aoea aI the cjrQI,l where 118 optIl is 1oca1Ild.
When thll COI11IOIJ!I1 SlOPS 1u00010iling, Of lilt powet IS aA ott. !he open ~ III
the segmeJt 01 WIfe beIwee~!he i~..:llle poilI pre'f'1M/y' tested

YeN can sometimes COOfl!Clltle lumper wila diflCtly!rom the bat1ef)' to IN:
'hol"etmlnal ot the c~nent, but lirs! maka sure Ile component uses 12
volls in operation Some eleCtriCal cOf11lOl'Illfl\S, such as fuel inJedors Of sen
SOfS, are designed to O(lelale on about 410 5volls, and running 12 volts
directly 10 lhese COI'T(lOO!I'is 11111 cause lBnagt

TEST lIGHTS

........ '
T"-1IISI1911rs used IoChedl cftuiIsnl COl14JOii81151ltl:1e e1dicll ar·

fflflS _no Ilrougll tten lIS ll!led b VOIIilQe iIld QfOt1fd _ To use I
12 woIltSt I'" COlleJ 118 grOlJld drp to a good WOlI'll R probe "'•••
recessary WlflIIe pd TI'I: aesll~ won illI.ITII_1Itlen woIIage: is 0' I clad
This 00es not necesS¥11y 1'8"1 thil12 volts (Of illY pai1OJ'- P:UlI ol ....:':i..j
lOt) IS presenl it 0Il1y mea:'lS thai SOl'Tlll 'l'OIiIQa is pr.... It Is .,'.. IIIl
usin(l1le test Ii~ 10 lauch Its (J0lIld dljl-.d probe across the~ posts
or ltJmiNIs 10 make sure the I~ 1$ operabfYll properly.

WARNING

01 IlOl_ HIM I.....II.LI Ie III". ""*, .
el• ..,. ,Id:..". " .,.wlrt __
,.., ell7lon. 1,.1 lIn II"IIL III ...
wtnll p"II _IIiII." .,.lbll~.

..... _1111 111.11_
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....
fII. 1 ...11IIIelllll')". P , ..,I
(....... III ...... ;' ,,'1 .........

.-~

,.. •• SI",IIII 1111 ••__

II••""'" .. 1IlI ..... II1lDJ'rr........... 11 ,_.",11I."...,.....
,-

F•. 7lll ........,.II1R1 ...
Like lhlI jumper wire. the 12 VOlll8Slli~ is used kllsolale opens In Circuits.

But, ltItlereas Ihe jumper wire is used to bypass lhe open 10 operaIe the load, the
12 voll lest IIgIt is used to Ioc3e the presence 01 voltage In aclraul. II the lest
hghllllllTl1ll111s, tI'lIrI is POllIel' 14)10 thaf poinlmlle clraJlt IlIhe Ie$IliQht
dOeS not illt.milate. there Is an open eirtuJt (no power)_ Move \tie IeSIlifll In
Slo::essi~ steps bIclt lCMa'd tI1e power SOUIte unlJI1he IIQIi In the n.1dIe illtJ
miPlRs The open IS bet ee •!he prObe nI • point wIlictl _1)IevkluSIy
~...

n. .-paured 11II t9lIlS simi. in des9l III lie 12 'IOI.IIQIt. tlli
CIJIlIIns a15 vol _9C biIery in ..hnIa. • Is most olin ..mpta::e
rj it muliIT8ef 10 etIICIllor open or sfloIt c:irtuiIs 'Ihen j)OlI8' tS lsollled tom
!he CrfQJil: (aninuiIY ->

The II8ry In. seN POdl" IeSI filjt does no! prO'illIe I'll.d1 Cl.Ilrt A
..baIery ITlIY naI prOVIde fOOUI1I power 10 i""** hl!lSlllQlt even
wtlen oil wl;1 b cIfa.uI is me {esprially jimis. resoSln:e in !he Clf+
all}. "- IIWIIl SIn Ihe IIlSt bIIlry :s szrq To c:hd; !he tJary,
"""'_.. _ to .. ~... '''19<__''-'
• _"""l/l "'_
-Alii, ........... ", 'S ., ., __
"11.h, •• !nSTIIt ,.,IIl")' "
11II.., ............. S'II' ,..,E1't I Is IN

I US 7J

MULTIMffiRS

~1I111lllWs" an extIemeI~ uselullOOl tor troubleshooling elllClucal prob
lems They 13l be PlJfCtlIsed in either analog Of dllIIIaI lorm~ have a Illll:e
range to "IIIflY' budget. A mutllmeter is aYOItmeIer,"""'r and atllnm*,
lalOnQ will oller....) COltltlinlld into one Insln.mIrt nis olen used when
testiIlQ solid _ dfoJrts becal~ of its high inpti iiTCl8dlnCe (usuaI~ 10
lIWlOIOIms or more) Abrief desalPtiOO alll1e rrultim ala main tit Iuncttons

"...• VoIm 1 ....... vollnlller IS USllllIO I'l'8tn volllgl ill." IJOIf1l mII tir-
a.iI. 0110 meISUlt a..-oe droP a:ross"" 1:*1 01.du VOIJi!l s dSU
Illy 11M__ alesnI. II' ttw swMdllOaIklIIlIe "lg 01 ille:lll.
'IOIlage ...... TtlI d. 1 fa J posI..nil hIl(jiIIMl. lo Mid din• m" mlIIlr. -.rs Wie11ht ..." _10 lie I."H side of lie
ClICl.iI (10 l'OlIill CI .e."WWlll- of IN C1fQllf) nl COIlllld IN pas.

1eiIl1o" posilll 1+1 Side of the do~h pollIl!i SOlIt! Ollie 18
esI powIi SOUtI) _MIie••" df ' lAd •• .." be bIIdl:nI
.......... dill ? .. 1tIII¥s be scme coIof.._ bII:l (lIUIly..,

• (lml 1 -fie tIli.il It! is...10.. J1SIStlIlce (1BSiIed il
1ImS) III I CimlI OIllllli"fOie. UOSI Ohill !It i Mil hMa IeIedor swiIth
.rlich pilliflib lie" '1ll1""11 ot iIItoei. ranges of resistn:e (1lSIIiIIy the
I a:~ SWIldlatlows IN~ oflheiTO' led'lgtly 10. 100. 1.(0)
.ID,Im), Someotm1Wlets iWe ~.1lhid'l men lliemelef itseII

I deIl!rmi'le which SCIIe to use Since tile I!lIiin are powelell tly an internal
DII8Iy. !he oIimtnSIet l3l1le used liM asetf.powlI811 tesllight. When lhe (lim
.. is cannecltd. o.mnllrom!he otllllflelier flows lhrOli~ lt1e cittult or
~ being Illst8lI Since the oI'Illlle!er's lrieflla? resistance lII1d VOIIage
ft known values, !he amoont 01 wmJnlllow lhroogh Ihe meter depends 00 the

resistwK:e ollhe circuil or component bei"'ll tested. The ohmmet8i can also be
used to pertom1 acontinuity test IOf suspec!ed open cifaJils In using the melef
lor malt "'II conliflUlly checks, do nol be concerned wiIh !he actual resiSIlJlce
readings, Zero lesistance. OIl111y ohm readi"'ll. Indlcales contl1llJrIy in ltl! cll
wlI Int'M, resisllIflce Indlcales an openi"'llln It1e CIrculi. AIltgh resistorlce
reading whelt !here should be none IOOIc*s • pfObl8iT1 In the Cilwil Checl\s
b' sholl CirMS are made in lit SiWIIt 1IlII11eI1S chOs 1lJ~ draits,
lllU:flPl1hallhe Crtuit rrust be isola6ed lrtrn boll po'MIi and nomal U'OOOO.
klIillile feSIUlCe lI'ldIcaEs no t:a1bnUrly. Mule lIfO ItlSisaia illlicales. deiId.....
...._., cIiIcl .. lII" ... 11 •• , •• 11 •
............. 11 11 ........... eIIctM.

• ~1.'eIU-a'l arm'Iiet!I mea.ves!tie n:ll.lnl of amnt 1!oMnO!troultI a
cneu I ,n Ul'Ib called al,-ts Of~ H~ opelillNlg iIOIIge most cif·
Cl.Jits h aa_U!ii$c 3f'1iCll.n 11 ••.-ts called "CLmIlI ihJ( whdll3l
be rrea5lJied usilg an amrneI!f By lelenil'lQ to aspeolied wltWlln._,
tIJen meastllflg!he ampelts a'll! COIliJlalll1Q Iht two vtIUes, en Cal dl!Itfm ne
wI1Il is happening dlin llle Circuit 10 lid I" cIaflo$b Ail open drwl, !of
ell3l1l1e, WIll not allow illY wrrenI to now, so ltie .mntt8i ,.ring 'llitl be lIfO

AI»rrraged~ 01 Circuit will have MllncnllSflll arrenl dnwr, SO !he
readlno will be high The unetel is alwlys connecltd In series with Ih8cilwlI
belllQ lesied All 01 !he currerll N "OfI'IlaIly flows !hrou~ ltle Cirtuil fl'lISI arso
lIow tfwough the ammeter, it there is any 0Iher palh lor !he ClXrenllO lollow, the
.."meler readlflll'Wili not be accurate The ammet8ll\Se11 has very lillie resis
tance to CUHen! now iK'Id therefore, will not ailed the cllwlI, IlIA it WIIIITlll3Sllll
tumlf!l draw only MIen the circuit is closed nI tledricl~ Is I100000ng. Ewcmive
euff8illliaw 131 blow !uses a'll! drain the bftry, while a redllCllld eunefllliaw
Ca'l cause motors 10 IlJl slOWly. IIQhI$ 10 dim a'll! oIher~ 10 noI
opel. jlf~ly

wt8lllillJloslng aSjllCll cPI'" OIQIlllad '0lJblll:lfll:xMlp isanul
The~y oll modem 8lJtOmOIMl 'IItlicII c1ei••ids IIiII you JWIC1id1 tnY'
p1ob1em in 1 lOgical, QfOiW1il1l1l lTa'e. Thtre aeCM1ln lrotille:sllXtiiQ lIdI
fIICPlS. 1Io1iflll.,. ..ndI ft saalltid'

• EsQblrstllltlen the PlOOIem 0CC1IfS Does IIiI probIIITi~ only lI'llI8i
l3tIin a:rdt1QflS? Were~ q nocses. odors OIlftJ lIUSUII SfII"*i1iS1
I:sotiII! lit PlobIem.. To do INs, Ii1IllI S(mll""'lesb nl oo.lIboIlS.
l?w1 e1111lin* the !JSB11Shi. fIOO:i'lg PlOll'ftJ' ca.:k lor 00vl0uS pid)
Itms. sud'l IS bI'olll!n ... res a'll! IOOSie 01 cMy COliC Ofl$ Atw8ys dID: the
obrwIOus before iSSlI1I no someth "'II~ lied IS lhe cause

• TesllOI problems systemillQIIy to dlttmne lhe cue once lie problem
... is isoIaIed, Are all the~1s Iunction+"'IIPI~ Is lief! jlOllIef
OOi"'llIo eteclIicaI SWlk:hes and rncDs. PeI'Iotllling careful, syJlSf'* chtl::*s
will often Iufn uP most causes on !tie IllS( Inspeclloll, wtDW dlllllllme
ctletking componenls that !lave lillie 01 nc retItionshlP to Ile ptobltm

• Tes! all repairs ;iter lhe work is done 10 make SUf8 ltlat the Ploblem is
hQlll Some caum can be traced 10 mora than one component, so aC3efu1
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'IIlllllWion 01 rmpaI' work IS~ in ordlr 10 ptCt lCl addIJol8I ma!1unl:
lions W'lMITIIy cause. probkrn 10 ' '- Of iI d1l1tiellllll'otI6em 10 m A
blCMn ..... lor "'.01&. IS a~ problem IhilIl!WlleqlJifl IflOfIIIwI
.ute!lae to ftlIJIlll you don' Iot* lor iI problem N cued iI!Use to blow
ashoned.-Me (lor ..,.,.) mit' 00 ~d I .,

Expeiiliu Ns stQln ... mosI Pll_IIS"" 10 be tie IlSllI mi IairIy SlIt
lit n cDioos CIUIe. SldIe iooSI or w.tGid COl'\ItiCb'S, tat lJ'UldS Of
dIu. WIlt Ilsllllllon 'ItlidI raJSeS i *It. This n-.s cnU~~
bOll 01~.cs lkflllQ te!*lO essllllballO tpCt n11CO.ra wJJhet.....1lQ

by a lOW stale of cIwge in tte bItBy. UatsSM COffOSIOIl II lie baIery caIlII
Ieml nal$ (31 cause poor COiIlltt N wi' pmelirP prGOlll' chqIng and klPl
loy ..... "'"

1 S111le 'o'01me!eI seledOr SIIiIdlIO!he 2fN posolion.
2 Conred tte I'll' rJldef.Nt 1lIIll" Ihe Ilrary's .rwe {-I post

BmIna1 a"ld til! PQSItM .10 IllIIlery's posIIM 1..1posIlIllJlllillai.
3 Tt.m thll91ltwl swti\ 01 to j)o'O'IQ I __
4 Awei ctlqed baIely~... 0Ief 12 VOIl5. Ille"* reads

below 115 \'OIls, 1tle bl!rPIery power may be i'lSIJt CIl!lC kl operate Ihe ee::trQl
""""~,

VOlTAGE DROP

RESISTANCE

.... III ilt....... 1M•• I" clra•. TJII"'.::i

.._ II to'll • 01 til ... , I 11'". De It....

.... F1u .1.... 11

.... F1,....
When CUfrenll70ws 1hrfA41 aload. the~ beyond lie load drops ThIS

voIPatJe dtop is ilIe 10 Ihe res,s&ance Cf8Iled by the load 'aid also by small res
taoees cnrat8d by conosion allhe CllI'I'MIdOB and dailla;llll:l insulBlion on If1e
wires The fflalllmlJTl allowable ~Itaoe drop \It'ldef load is cri7I1::a1, especially ~

there is fTIOre It\iI1 one load in the cifQJlI, Since all VOllage dtops are ClInUI
1 Set the voltmeler seledOf SWItch 10 II1lI 20 voll position
2, Connectlhe multimele1 negalive lead to a good {JOOI'Id,
3, Opera(! ltle Cllcuit and checIl the VOltage Plior to the 11mc~

(loadi
4 There should be lillie Of no VOftaOe drop In the c,rai! prior to lie b

cornponerl If a \IOIage drop exJsIs. !he 'lrlre IX COIlnectors in the Clrwt are
SIISped

5 'NIl Ie operJI ng the I rsI~ Ifllhe QfQJiI, PlOOll the 1100nd
oIlhe COfl'(IOII!fIl wdllhe positlVe"* lead n obseM !he ¥OIage red
ASfI8 VOttlQ!! ltop ShOuld be rllltiCed This vollage ltt:lp IS QIJSl!tt by lie
resisln:e 01 !hll COtfClOi lefII

6 Repeat the~ 101 e.:h CQITlpoill!l1lllOadl doIln tht ci'tlil
1. It aIiJge '0'0_ drop is noI ced.1fle lJecediilg lXlft1llIlI!f1I_lI
~ IS SI ispecI

0f'!H CIRCUITS

••,a_. "..as ,1 ' , .
........,.. l1li .... ,'.'_,'1 .

1 ... lie ClftUll !Tom~ Rll'ound.
2. Corww:Ithe sert-pou;e:ed test 1_ Of <hm !I! lVOtnl clIQIll agood

WU1d n protle IIfJ~ PQIft In" CWoIit.
3 • tie 1911 o:wnes on Of tim is COl1IfUty.lhere is a!tlort somE hele in

"CJtuil4 To IIOIaIllIle short probe II IllsI po.nt _tiller lIlll oIlhe iso/*d cifellli
(the I9t Should be on Of the met!f Should indale conCnllily1

5 !.eM !he ktSIli~ probe enoaoed n sequenlliily' _ COl\l'lE'.dOfS Of
switdles, 'en'lOW parts, et: unllilhe ligIt goes 0Ul Of oontiOUlly is brokeR

6 'When !he hgli goes out, 1tle shOflls blh.l thlliast two circUlI~
nerts 'IIt1Ich 'MJe opnd

VOLTAGE

...,.....
This klsl al,. assLlTl!S Ihe existence of an open in 1tllI ci,cud iIld II is

used to l\elll locae !he open portion
1. Isolale!he clrcuil from~ ¥ld grolJlld
2. Connect the sell-pownd lest I~ Of OIIY)I",rn,,","* ground clip 10 the .

lIroond SIde of Itle circuit and probe sections oIlhe cirCuli ~ially
3 II tiltI~ IS out Of 1tlere IS infinile resistance, !he open Is bet:ueelilhe

probe and the ClrtOO grOt.llll:l.
4 • "I~ is 0f1 Of Itle metlr shows COltlntity, !he Ollllll is betweelll1e

probe amite end of !he ciltUill9ward !tie power source

SHORT CIRCUITS

This test del8rmines voIIIoe available !rom the bal1efy and shoold be Ihe lirs!
step In -.y eltl:lriclllrotil6eshoohnQ procelklre altIr Y1SlJi1lnspedion. Many
eIe::UIcII proDlems espeaally on compuw conIrolled systems, can be caused

~"'.''''.1' n,P' , ........
_I•• ,-till.........

Au.•DPIu r , drill .... i ....1IlII1iItItl
II II • III (tw ..,...) Iilllulnlillt

Rt.1.QII7II1.IIII1111 SCul.
ull•• '.... U ... 1, .......
..... R. rPI ' .. 1.14711.....



CHASSIS ELECTRICAL 6-7

.-
R•.11." 1 1 ,"II II WI
..... It .

Hf ATI~J[; MJ[) t\I'1 COfWITiO~WJG

n 1.......ldlII1..... 1_' rtll_ 11 11 I.·
..... -.,: .. I.'IIIS.II'.IS ·DI'SI.....11'. 15" I•• jI. 1....,1lIIIlI~.e-
... ,.. ....... EI ' 1'4111SI ,.111_ .......'en S.
"",_.",".ISII••,I .....11111111 , III
••r1III11M.,5 AI£1,'•• I,' ,,"rUI2.' 1111'
.-·llfl...... III'mlll·

RfMOVAL &INSlAUATIOH

._AIrClo~ ......

.... FIIIr.1!. 11.. 14

1. DraIn IllllU two~ 01 COOI8It

........' Sill' "..., ..
• 111 n, I " iIICII II, *Ill
., lIm n I ' .11,"1 ..
••••11. TIltI II a" 1111 'II 1.,.11." ..

fit. 12 ....... a, teli ............

IRes .... a_ gnll! a Iofler read ng lhatllhe aauaI resis&Ira oIl!l1Wr oIlhe
Ill.a

<I eom.:t the rnlier leads kl boIh sides oI1he cira/It (.". or ~Iellil
n1remlle &tuiIlIIlilSUred oIJns lJl1he"* scale .... sue lie SIIII! " ..
SWIttI s set to I!Ie propel ctrn scate kr the cirwit~ ..", tI MId..
teDna"~tesa value.

AItnost iI'/YOl'I8 (3llep<ate OI:llIQIllll ... _long as lhe PfU5* DIlsnl
partS R Mi. Wire <WId Rmirws R 1'1 n '.... to. aImosI MY.-t. Even
lie specIallll!d ..8llIheiplool. molded and twd stIeII COl.KIln _lIlW Mil-
• .-om .-.1I\Wet suppl ers.

Be SlIfe the ftldS 01 atllhe wires in Iitled wltllle proper llIrmInaI hiro.re
and connectors Wfapplng awire around astud IS I1llY8f iI pemtirIeIt solution
nlWl11 only ClIlJSe Irouble Ialer RepIac:e wires one iIII a time 10 avoid contusion
Always loute wires ewly the sane as the 1act00Y

-_"llllI.dDf,.,.1r Iuu IIII ,.'" 111 It ¥1'U,..Ilnl •• IN jill
..........001 _II 1.:••IM1"lII.1rI .IIUII! tDII ,..1 ,...., .

1I111M II ;a1ll1ll1 1DlIa wtlllIa .

1I111 , ... 11111"1....."', C••' '111.1'111,. 11 ••1 I
.11. I 1" •••••1,... ....

2. Oiscond lie he*f hoses II tI1e WID"'llI: ,.. of !he .....
3. 0llIadI tI1e healer COItroI cables
4 Disl::o.:ea II! D1lIII(I" nng
5. OeIadIthe ..... chin hosealld the dttitRI host
6 Ref!Io'Ie !he hAS from !he studS II .. lIIIQIW w;;;;;',,"":M••'
1 Ti.1le ""'l'louslng ll$$Si.ibIy doMI ard Id I tID:..,.., IN insidIb

of the 'lIehicle
8 Remove \tie aIIiIdIlng SCft!IWS and lit tIli:Iwer mokIr

Tt I lUll:
9 POS!tllJlthe healer housWIg assli:tlIy on !he dIsh_

10 Make SIft 1tIaI1he seals iJIOU~ the COle Ules II1d b10Mll' motor in il'l
p,""

11 IosSalilhe atIllching llU1S 01'1 !he studs b&tl'lg CiII'llI'lJI not 10 over t9tl!I1
12 AllactJ me delroslef duct 10 the housing
13 Conf"ll!CllIte blower rootor wiring.
1<1 ConllllCllIte venl door control ClIbies.
15 Connect lite healer hoses.
16 FilllIld bleed the cooling system

BIOWI'r (,1(]!1Ir

REMOVAL & INSTALLATION

_17 IAlrC .'[ I..

.... Pl .11.15 ... 1.

The heiIIef hous "9lSSeitlbly RIJSl be rtnMd nOfller 10 gill aa:ess rile--I OQIn iiboIJ: lMl(JiW mlXIOIP.

CALJTIOI~

.... III.S elll ...., ..
• lIl1n' 11 1 •.,. tIII1r .. *IIl

...... II 1111 II [1.111' ."II.II,lss."

.a •. ttllwIIl lItn? nll' ••III.,.AIt'j.*,Iit..
cootIlII canIIi_. CIII•., ....III ... 21111' U1111
1111 ee I " JIIn DN.

2 Remove the healer hOusing assembly as outlined enrlllll in Illis sedion.
3 flernove the~ino screws alld remol'Ellhe blower mo101
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,... " R'Mh'" II ........
__bln ....r ....

fit·, ,. ••..... ,......... ... AI. ""'.","""',""',,
..... •• III.........

-

-AI. ,1""rl,II.IIIt 1 ' c.1lI
1I~1 I III

._-._-._r =.-• •._-._-
._. = ...-... ._-
".-.._.........

Tolatall:
4 Instlillhe blower molor mto!he Iloosing lhen llghlefllhe aIIactlin\l

screws and mils.
5 lnslalilhe healer hoosinll as outlined earlier.

.111 AIr CondhlOl11i... f"'" 17

.......... rio III I"*,, III ...1I1IlI.,...•.

1 Remove the hose clM11lS a'!(i c2ash gromrret retl1irJQ screws.
2 Rsrove the evaporaIClf holJs ng-!o-Instrumenl pnI J$rirJU saews afld

!he /nIso!lg fTIOOIt fig lnDcllI str!W
3 Rn:li'e !tie tJI(HlIer Ill(\lrt ng saews nl remove the bIoe' 0 sconned:

Ihe ..ml'lO
4 !ns&aIIa'.JOIl 's lhe rewrse 01 rfl'TlllYal

HpJter Cere

REMOVAl & INSTALLATION

t'" R",uU. 11, , .... 21
~ hea\ef hOLlSlng assembly lTlJsJ be IElmO'IlI(I il'l ordef to access lhe heater

COl.
1 Ora n about two quarts 01 coolitllt.

.............,.., ..
• 1'111 _ 111"1 I'''''' 11.. III. II1II 1aI.,•
., ...... 1...... 1......~I_ '._..II ...
....... htl will "...1nI11111ftk'lr, r ·.,.Ib"' ....
cel' CllllIIlIr. Cull""""" n 71'
"" Ulta I 111' .,.... ...

2. Rer!l(M: lie IleiEr InJslno iISSlllOOIy as CUI ned lliII1ier i'I ttiS
3. Rernorr!e IIle lle<ier COlt tom the~
To ......:
4 tns:a!, I"e I!eaIIef core 10 !he housiflII
5 InstJI ~ he*r asserrbIr to lie vdlcle
6 "'_ '" In _ .. """"Q .,...,

•• "'i1I1I''I-'': iF _R·lI IIUC ............
flCh Nel' I __ Ill e..' _tlR-1141:"'iioi
1 ,. 1., ............ eli InIM) , ..
.......II u II 1-1211 R-1141 ." ,."'...
.. can ,.., CI AIC Il.
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~

FII. l' R.llne lilt ....... tl'lIIIflD COfII'

... ... 1ta••I.,.....'. 'MYHIll' Ilion

Fla. 1. R....U1, ....., aJI1 mailina_... AI. 21 Alltr rtll'lOWlli IIlI rlblnlllII
WIlli .........r CClrt ctl be llpentH

frOlIllII. Hlhr ltOutl..

ISOLATING THE COMPRESSOR

1800'..... 21

lis n~ iQS5aIy to diScharge the system Ia' Q)'JIJXe5S0r rtm:lW1 Tile CO'JllfllS
sor C3'l be isoI*l m the rest «the sysen,~ the I'lflf!(j b' rechYging.

1 Conned amanilold oauge set.
2 Close IxlIh gaJQe haOO valves and mid-position (ern) bolfl compressor

service valves.
3 Starllhe engine and tum on the air con!liliOOlIlU·
4 Tum !he comJ)reSSOl' suction valve slowly clockwise towards the frolll

sealed posilion. When Itle suctIOn pressure drops 10 zero, slop the engine and
lIJrn off ltle air CoodlUooing Ouid<ly kool-scs1tlB valve completely

5. FlOnl-seal1he dischalge service valve
6 Loosen !he oillflYel check plug 10 rtll'lO'l'e any internal pressure.
The compressor is flOW isolaled and !he service valves can flOW be removed

REMOVAL &INSTALLATION

UL .~ C.OL btl....
• See FI.-e22

1. tsoIale lhe oompressor, as rnviously deSCfilled
2, Disconnect Ihe battery ground cable.
3 Remove the disctlarge and suction hoses from1tle compressor, then

I'llllechalely cap aI! openings.
4 Loosen the aIIernator 800 relT"I<M! the drive bel1.
5 nmay Ill! necessary to refI'lOYlllhe aJtenWor Irom ilS bradlets a'\d set rt

N ollhe WIt.
6 Unboll and remove the COJTIPIe5S0r.
1. For Installation. installille compressor and allemator, connect the hoses,

hfI install and tension lhe driw bel~s) Connecllhe comPfessor clutch w;re

Ooeo'""""
ULEnlII.

1 Isolate lhe compreSSOl, as previously described
2, Disconnect !he battery groufld

3. Remove ltle dischafge and SUCliOfl hoses from ltle COmJ)lessOl thell
immediately cap all openings

4 loosen the allernalor and lemove the drive tleJls,
5. Remove the alternator lrom its bracketS and set 11001 ollhe~,
6. Unbolt and remove the compressor
7. FOIlOslaliahOll. install the cOflllressor and allernator. coooed!he hoses,

then inslall and tension the drive beIl(s). Connecllhe compressol clutch wire.
Open the valves.

HellIer Control Vllive

The heater control valve is spliced into the heater COfe hoses, It can be lested
by attaching ahand vaCUlJTl pump to lhe valve to draw and release vacuum. "
during ll1is pfOcedure 100 healing system funclions property, Ihe valve is not
deledi'o't!. Check for vacuum leaks in lhe comrol panel Of restrictions in lhe
coolanl system.

REMOVAl & INSTALLATION

-Allow til. mlel.lo cool Hlert ,erflnlllllllllllll ,",~.n",

1. label and disconnect all heater hoses attached to !he valve.
2. DISlXmnect the vacuum hOse whicl'l controls the valve
3. Remove !he valve
4 Installation IS the revelSe 01 removal

Control Panel

REMOVAl & INSTALLATION

t s.. FI,I" 23

1. Remove Ihe instrument cluster bezel screws.
2. Remove ll1e belel.
3. Remove Ihe comrol panel attachifl(l screws
4. PtJllthe panelloward yOU. then dlsconnectlhe cables, hoses and Wiles.
5. Inslatlation is the reverse 01 removal

--

fit. 21 ............VI," ,alUonl

.....
fig. 22 C'IIfNIIDr ... moo".'
b1Khl-1111.... ftIlIeln

F.... Z3 Iistrulllllll c1u1tlf b.nI ....lnl,.
lUI.. 1811-85 .....cla
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Vellt Uow COl1trol CClhles 7. Open WId close the both venI doors USing the air oortrollMl' on the'
I'IeaIef control pnI Verily thalltJey both open aI the SMe lime.

REMOVAL & INSTALlATION

."R.",'.
1 Disconnlltt Ihll cable !rom lhe vent door.
2 Disconned the cable kom lie Il8aIef conIrol PiI'leIIeYer by pressing the

ptasllc !lIbs tooether lIld Iitling lie cable upward.
'TI1 t

• TIlI II" calli. wi,. ... two ca'M. IIlII 11111 tD
..... door NIl " ....... III\' "' mlllllni ;. I... ....
.... _'151111 .. rtpI CUlt, 1M nil' " 1II1II .

3. Connect lhe cables to the Ileater cootrol
.. Connect the right WIlt door cable. 00 1'101 connect the left Y8fl1 door cable

at thiS lime
5. Open iIld close tile fjllht venllIoor (one lime) using the air conIrolllMf

00 the heier control panel.
6. Connect Ihe lett vent door cable.

rresll Air Door VaClJ.11l1 [vlotol

REMOVAL & INSTALLATION

....F_n
1. fIemcwe the glove oox and assist harde
2. Disconnect the vacuum _ from It1e maiOI'.
3 fIernc:Ne Itle motor Iewll' retainlJlQ clip
.. RemCM! Ihe molar alIadling oots lIld remove the motor from the lresh

""To 11IlI.:
5 Install the motor to the fresh lif lU:t wllh iilaching nuIs.
6 Align the motor Ievef wilh the air 000r IINet' jJld install the retaining dip.
7 Gooned the vacuum hose 10 the motof.
8 IllSlaIl the glove oox and assist handle.

•

F.... 2IWI,., ..............

..- .r:::r:;._.__
~--

.... AI .2101,.34

1. Remove !he lmIor soft top aIlhe windshield nne,

REMOVAL & INSTALLATION

-"F... n CnllIIy '" IIf 011 till til wi,...
.nn II ........""'...1lIfI

-,_ .,lJ-----

Wiper Blades flnd Arms

AI.Z4venr..ca'lII ......

-"FIg. 21 RotItI tilt ' IIIH1 "'...
clori.twlw II ,. 1M wtper blldt"..-......

REMOVAL & INSTALLATION

...._n.27 .... 21

1. Puillhe blade WiJ'I Irom the windshield
2. Rotate the wiper blade release clockwise ttl release the wiper bladlllrom

Ihe piYOt pin.
3. To install!he blade. itJsI SIl«IIt irllo lXlSilioll
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-,
AI.11 WI,. .... 1M .... _ •••,..fit. 21 ........... _ .........

~

AI 11IIIII ...,..,"' ...

~

AI.Mel 11.......... _ ........-
To_It.
11 rnstall iIfIIl 00l1l!ld lhe Wiring hafress.
12 itsIalllhe the il*'lIlilltnl wiper moOOIll "'__ 10 Itltt bottom ollhe

inslrument PAl
13 Tum the WlpelS on to mate SlJ8lhe motor cyrcles to the PARK POSllioo
1. Inslalt lhll WIpei' li'*age dnve iJTI1 on lhe rnotof pivol
15 Installlhll motor a'ld drive arm In lhe wifldstllllld frame.
16 Confllld the "Iper Ilnka(je drive arm to the pIVOt stvII.
11 lnSlalllhll wiper motor mourning Sl'lllWS, Torque !he screws to 96 incil

Ibs (11 Nm).
18 Install ~ hamess relaifling Clip localed at !he bottom oIlhe w.fldshield
19 lns&alilhe wiol:tshieId
20 Ios&aII the hard 01 soil top II ttle WindShield II'Pe

AI. II? . 7' , ...... _ ...-

AI. & IHSTAllATl()H

... nc ••.••17
1 1lostu 1to__
2 mud ""'"(.-, 51
J 51. the sNood klwn the -1flO wtleeI
• AIlPtY~ PI'I11 -, to ltle simi! and dowrlwafd JRSSlIfe Illlhe indI·

alor _10..... holding labs
5, SIde lhe shrooo!tlW.o lhe steenng 'IlItIeeI
6, The speedometer and tachomeler are femoved Indiviooally. as oulfined

lU' in this Sldlofl.
1, IflSlalllllOflls!hlt revefse of femoval

2.~ h windstlield hoId-oo-n bellS in lhe lower torl"«S d Itle- ....
3. F!ImcM!hI" mob rnotftil'lll !m:WS
• FPemCM! the I'lamllss iSdlq cliPS Ioc:Dl at !tie bo!tom ollhe wind·

5. Olscornect lhll WIplll" hliage mAle .m
6. Grasp lie motor and pull the drive PI w of ttIe kCISS hole
7. Pry thllliiYe arm oft 01 ttIe Il'lOtOf Pivot.. 00 NOT REMOVE THE PIVOT

HIM; tuT1
8 Remove the 2screws holdllllllhe Irerml1tefll wiper module br<deP to

bOltOm of !he instn.mlrll pnI
9 ReiJ:h~ bMlIld !he irlStnIneIt panellIlll disconA«t ttIe wiring ....ress.
o RemlM the mo!Dr,
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fit. a _••,u: lit. , "ISS
lit' 1 .* ,••

-,

REMOVAl & IMSTAlLATMlN

,...VtIlkIll

.... R••,.. .....

1. Oiscomect the baIIety groond.
2 _ "" slroIII """'I_~~.
3 Slide 1tIe SIWOud lowWd the Mlllil ...
A RemoY8ltle screws (1JSUI11y 3) reIIining the~ Side swiIctIpni.
S. Rnlve!he saNS (UUlly 3) nUlllllllllhe IeII side SWIk:tl_.
6 fWnM lie screws (1JSUI11y 2) ietainilg!he du* ill pia. lien genltf

pJ'lhe dlJ5blllolralds you~ lbIlQIOe Ie 'ftIng all..iClor
7 lilt 011 Ifle cIusIer
8 InSIaNliOn is ..~ 01 ...

1111-11 VI" III

....R'."..
1 _ "" sIwNl_"""' I.....~ SI.
2 Exen dOwnwali P~I! on lie tql nl~ jnSSLlI'e on the bc:G:n

(01' Ile shn:lUl1l MliIe PlJIliIlQ the :shroud P. lIs)'OO. ThIS will reIeDe the
-.nlllg labs.

3 RemoY8lt1e "1 ' 1 r l£&tIilQ SClIWS (USUIIIJ 2) nl pull the
speedomelier tow.ds)lOlJ OI3COMeCf!tll cable.

" InsIaJIItion is Ile I!Vln8 of rnMIl

,••Vllllcill

'IIIR,I" •
1 _ ..~ grOllllll
2 F\efTlo\I8lhe mstrllTdllMion shrotld as llIMinIld kl c1us1lJ rtmllVII

FIt.lla l'tn.M...1 ,••

il"SW,. '.1.
..... • ...' 7 r..1 ,e • II

-

-

.----._-,---,.__ '7,--._--.' --._-

, - .•• SAt·41'7

..... 111' '.t ....hl'llfIllli

.... 171111 IDs 1t17-t1udl,lIe

,•.•

.....b' 7..... ' 7' 1.1 ,.-11 1111111
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-:::..~ -- ---

o

-.... ""'11".'" _'U "I 1117.... 1fI~11... -

_.-

1.IIVIMCIII

.INRlureG

I Disconned !tie baIIery gloond
2 Remo'0'8the il'l$lrU""llillll(ll'l $I'I10Ud as outlIned In Cl,,- rerrlO¥II
3 Remo.., the cluster as ouUined ea1ie1.
4 Remove !he 3SCIeWS MId !he la::IIornr!tIr lens.
5 Gdy pry OIl he clip to reIeasie !he !«Is trOOllhe belli
6 Remove the screws (osuaIly 3) from lhe 18 01 the hOuSing ftl fSllM.._.
7. Inslalilbon l$ lie reverse of removal

REllOVAl & INSTAlLATlON

1a-f1: .47.......

1 OisccllIled Ihe bJnery grOtlld
2 _ ....... _""""'''' .....1....''6).
3 U_IIB COf'jllldor rrom lhe duSIlI
4 lift out the gauge c1US1ef
5 InstaIlcI,oo is !he Ill'IeI'Sa 01 removal.

HI'dd11llhl S....'ll[11

IlEl.4QVAl & INSTAllATIQH

AI.• 1nIIru1Mll ..... "U...... kul. 1111. REMOVAl & INSTAlLATION

..._ ..
I Disconnect the biIIwy 1101RI
2. Aemowe the I~menl stroud IS tdined .'e- In ckIsteI removal
3 AemI:we lhe 2 SlrI' t:II al&aCtung S08IJIS pull au: the S'lI'lc!l iIld If\1lUO the

COlIlllClOl
4 InslalJaI,OfI IS the fMfSe of ietilOtil.

3. RlrnoWlIhe cluster as outlIned gllIl
4 Rerno..,!he 3saews iJld !he speecIorTftf IeRs
5 Genav pry ~ the d'P to reIeae .., lens lrOOlthe be2l1
6 Fttrr1cJw lhe saews (l&SlJaIl)' 3) !rom !he rfJiI' ot!he hous no and ltfOOVe

~£b
7. Ihlb' oon IS Ihe II'ee1l of ItmlMl

W1-t1 oJ 11.111

..RI ••

t Remove the sIlfood a11ing screws (USlJIIty 5)
2. Exert llowrlw¥d pnssure on lhe IQII aod upwad lOSSlA 00 the bottom
lie ftoudj while pulling lIB shroud towards you This WIll release lie
I'llng labs

3 Remove lhe Iactlllfl'llllllf *hIng screws (usually 2) and 1Jtlll!he
~ Iowards you Disconoed the wiling

• Instillation Is the reverse 01 removal.
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-

-

- -

- -
'~o2Qo~OTIO~

--.

•

.~.';(.

e ......... 7 7 • 2'"., .... 1•• d 7 I III

._._-._._._--.- ._-
• ._.-._-._._-

.... ..a-.. .....r......d.. 1117~ ..1IIcIn fII 'h•

RADIO

REMOVAL & INSTALLATION

tINA,'''4l

1. DisconnIcIlhe baIIefy oroond cable.
2. Rtmo'I'8Ihe gaoge clustel' .1 as OUIlined lflCief Gauge Cluster refTKlWl

n ins&allalion.

3 Remove the conllol knOOs, mb, and bezel.
4 11 equipped witf1 air cood~ionjflQ rt'fIlO'o'lIltIe saews ifId IOtfllf~

"""'bIy.
5 Disconnect the radio Ilracllel from the illSlrumElllllllWl
6 TIlllhe radIo dOWll and remove llOWartl U. steering ....
7 Delach!he antllflna. speaker, and tlOWllI' wiles.
8 Rewise ltle procedure lor inssaillhon

-ftI.11 l1IInillII ttl fli I Ild'tml.' ..... C Pld •"..... ,...

... ", .11
TN Il'lOli*: is k:aled on" file II trt h lise panel.
1 ",liM" rnourt~ sallIS or _ fill IlOkb lie modl.ie ill place
2. 1.qlIug 1he Wiring COlI'«kl!

_i.e .1'••-. ..'bll_IlI ..... II' ."1 ~II.' .........1'.' .....,.,....
1 IIlStaIIaIion is til! reverse of re;nl)'1al.

1---4 'fE! , 2_. $
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REMOVAl & INSTAlLATION REMOVAl & INSTAllATION

1117~ , ••, Iss

,,,"S ••
The SIMI is I!IItdId on aboa lull in !he engq ttli.......
1. fti,iI¥t IN IoC:tJU haktl(llhe servo to .. biXW.
2. R1ITI:M!he 2vawn hoSes ftm !he W«I
3. tA1lIulIlhe eIIdnCaI COf'Jllecb
4. Remote !he 2 IUs WId CItlIe I'lWsIIlll from Ihe ....
5. Rei! II : !he CIbIl!I clip.
6. mllllIIIOn IS h ~ 01 rlITIMIl. fll1Qn IhlllOdlnullo 60 Inch IllS.

(1 Nm).

REMOVAl & INSTALlATION

1m-.. V 2 '1111

'''R, .
1. """ -,ground
2. CO\WIhe paIIlB:I areas Ii lie CXJIlm'l
3 Remove the cobnrHCHIiIsh beeI.
4, lOOStIllhe IDe pIaIe $CfIllS,

5. WIIh liII coIl1mS, place !he COlllm In lie llOIl-fill pas lioo.
6. Remove the st8lJilg MleeJ
1. Remove the lockpIale cover
8. Con1lf8$$1le lockplal;B and unseal the Sleering stlaI: Sl'laPI'ing WIll

~8SSOIlool C5156.

, LAU IIOtJ

Do " to 1111tO ..,1IIt .1 III.~111111 IDOl
"' 11 ':,... " ...., ' ,...

.~to •

Fil. 17 ...... ell•• 'II'" _. 1

,...'.. 11'.'1'1 ....... 1117.........-

9. AefrolIlI1tII COITIP ISSOl' Rl S/1lIIIInlI
10 Al!rI'IcM the k'dpbtt, CR:eIillI c:aTI n UllPlJ Wi'll prekat spnng.
11 Place" b,n siJIallever in lie r9C un posIJon n11'SllMl1he IMr
12 RemlM Ilellloot 'II\I'l1Ing knOll Press hi knob inwad n lim COlJll-

IlidldlwtJIlo lal"'" it.
13 AmMhwrilQta,lISSPlllllldofS
14 D..1QaOe the 'MrinU '-ness wuKbs.
15 AtllilM! lie 11m sigilli sKtl iIIad.... :scn1W5 nlil.w lie swiIctI.

AI.• lilt qn III. lIPI 1117...
b 111111

AI. U Fa ". II. lIS..........
... ....... II 1117~ulhlll ..

-
.... U De .... CI Lt'." 1111-41
alb',...

............... ,.,sul 1117........

--

1l17-li Villi

... fli .U

The...... is k. 7 I ablM Iht IronIliru::slUft ald IS II'IIINwiIlllle
SJ·"; b CIIlIe.

1 LIllSCl.h2 7 ..lQuttm.....
2. Dbtoi.CI... 1eIdm Ihe C1l.IS8 t.,1b$.
3 ....... is'' fMise ci Iemowal.
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c..tCOI "lOll

-

-fl,.11 PWoIICftw ,...1rA1-1117-11..-
-,

AI. H DI.... 1wtII1I relI .......1n
'.......1-1.,-10"lIkln

~

ft,. II ,..." tIlt ....crut Ilttlllll"~

1.7",.lI6d"

16 Unplug !he cruiSe coolfOl SWlICtl coMlldor
17 Pult ttle coolrol harness 110m the column
18. Insenllle key. PositIOn the key ON
19. Remo...e the key warning buzzer switch and retaining clip using a paper

clip (insef1ed below the retalfler) 10 flanen the retainer and free II1e assembly.

-0. nOllllllllll 1fl rIIllOWI tfIe IllIZzer awllctl All ellll ..........,. n,
dill wlll,"'1I1y 111111lbl Ib' col.... JICbI.

20 Working through lhe slot next 10 the lum signal swUcf1 mounting bosS.
use athin screwdfilter 10 release the lock cyllOder.

21 Remove !he screws that atta::h tf1e housing and Shroud assembly then
remove ttJem.
-It Clretullll ...~ "OIlP..... dftllllr IWIICII rH, ......1DcIl.-l.

22 Remove the lurn signalf*iper lever
23 Remove the wiper switch cover frOOIlhe back aflhe housing.
2<1 Remove IIIe Pivot screw from the hOUSing and remove the wiper $WIICh,
To Instill:
25 Instal: a new swilch and cover.
26 Push on the dimmer $Wllch rod 10 make sure it's COfll1ected. then care

fUlly posillOn Itie tlOuSing on the column

WARNING

Mlkl .."lUI Ih nrJOIlI,rtnell'llllqr on IIIII,-.In II ,.llUanld
le...nI 01l1li I"IIIlniiO ,IGlIn tIMIl'cll1lcll. PolIti. the tim IaaHI
.......'., (fHtIInIlmn a, blacll1oallllwlltllll...UI ....d
IOClUI of Ill, IGCIt l1Ick.

27 InSlallthe hOlJSifIQ and shroud screws
28. Insert ltle key in the new lock cylintler, HOld !he sleeve and bJm lt1e key

clOCkY<ise urn;1 il stops, Align the cylinder retaining tab wllh the hOUSing siol
and Insert lhe cylinder, Push the cylillder in, rolate to efIgage.lhen push muntil
the retaining tab engages the housinllllroove

29, Install lhe bJm signal SWitch alld attachif"lll screws Tor\Jle the setews to
35 ioch ItIS (4 Nm),

30, Engage Ihe wiring harness connectOl'S,
31. Instalilhe Wiring harness \»OleClors
32. With the tum Signal SWitch in the neutral position. install the hawd

warfling knob, Press the knob Inward and bJm clockwise 10 secure ft.
33. IrtSlallthe lever TorQUe the aI1achmg SClews to 35 inch Ibs, (4 Nm)

Headllyllts

REMOVAL &INSTALLATION

• all FlO..... 62 Ibru 61

1 Remove the 111m ring screws (usually 4), then remove 100 trim ring
2. Remove the retainirtg ring screws (agaifl. usually 4)

34 Inslallltle upper bearing Pfaload spring
35 Inslan the canceling cam,
36 InSlallllle lockplale
37. USing the oompressor, install !tie snapJing.
Ja Inslall the lockplale cover.
39 Inslallthe sleerif"lll wAllel.
40 loosen the loe plate screws.
41 InSlaJllhe column-to-daStt belel
42 Connect the battery grOUnd.

Servo Callie

REMOVAL & INSTALLATION

' ..1..... V...lc..

• S.. AI"" H ......,

1 USing your lingflfS only - NO TOOLS - remove tile auise contrOl
cable connector atlhillell Clank by puShing thl connedOl on !he bell aD:
00 NOT puilltle coooedor on per~lcular to Ihe bell ClCWlkl

2. SQueeze lhe labs on the cable aod lift tne cable out oIlhe lwing_
3. Installation is lIle reverse ot removal

~

Fig. 6' R...... III cnr" COIlhI caIltllnMh .. 1HUnt liMit
'117-8 vehtcln

3 Pull out on the IMTlp and disconned the wiring p1lJl1
4 Installation is the rllYefS& 01 removal.

AIMING

Too heaClliglJts mllSl be P1oper!y aimed to prO\lide lhe tim, safest road
mil'lillion, The lights sl100ld be checked lor proper aim, and adjusted iI
sary. aner installing a new sealed beam unil or if !he !fonl end sheeI meIII
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-
AI. U II••"'•••.,••• I.

F21.IUt•• $I. '1111...,.,. ....
l'I2II.......

-
FII. Ie "'I\IGW 111 .......... ,.11

-AI.",.. III............f2I. •••• u.'......,..'III''''.,....--,-
"'

._P1 1 •• , I' ,.. ' 75 I........

REMOVAL &INSTALLATION

... AI.ra ..... 7t

OependlnQ on \tie yw and model III 'tOUr Jeep. Ihese Ill1lIS CItl be removed
ill one oflwo ways

1 ReIch ~ behind \tie light. <isconnlIct the wi!! n IUrn the bulb socket
counIefClockW!Sil in order 10 sepalale h! soeIle( flom the~, Of

2 RlImoYe the IamIlIefls SCfeWS., remove Ill! lens. IUin lhe tIllb and I/lI'I'lOW
nom lhe sockeI

IlUADVAL & INSTAllATION

'''Ps ..... .,
1. Remove !tie IatrO ISIs reliiring SCl'N5 n rtmlM .. Ims IKm lie- ...2 Remove lie tlwsing. llJfIlle llItl nni'IM' rom: II'e SOdlllI as 1llIC-

"""

I Paitl \tie Jellp on IMiI gfOllnd lac Ag. pellllIildlalB' 10. ftl aim 25ft.
6meeersjlran a IIaI wall.
2 flsnl::M: q slOne sIlieIds lWld swIch on the log 19t5
1 loossllle llW'I2IlQ '-d llIle d lie1_so 'tOO Q'l am I1lrrI as kbs:

i. The horllOl1ll diSlaia t I un"" I9'C t8ns on !he -'I SI'IOlJd be
lie sa'Jll! IS beh•• h! 14* tenSIle.

l:L The verIicaI .... 0I1ht .., tuns iIIllM ..p.nI shJuId be 4
a1reS (102r1m) IISS~ Ihe li*ce bebu_ hlP'Otlld~ lie cer.- 01

"''"'l>-.. T,.1Ie IIlUfIng I.due..

.. repIad. CeRIIn sa n local adhol'lbes Iwve ~1ttlI ...1b Ioi r.ad
allooll n 'tOU shJuId ctIlct these beIo!! a:ljusI Ag.

Tile VlNcIe's tueI tn should be lIIlOl.« I8t lull wilen adJustinlIhllead
.-s. nIlS should be property infIIIecl, n if a"-r load IS normaIy carried

lie *II: ~ wour Jeep. II stlcIJId remain IIwe
tbmtlll n1 .... **'0d l8il se*f beimri is prtMded brIM)'"

IlQ !mIlS, wti1l1l'KMl lie nwtirJJ rI'Q illle botti·..hi BtSkrl CI lie ooK
~. Ttlnls no ad,...."..1oi 1roJs:!hIs is <b'e~rWYJ '-IV- IIIIUdA
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fII.MLlIII ................
.......... 1 n "t.lua 1..........

-.... n' ........ F'r...........~

fII. 7. 0. .. I$klllra .. i='''~'
....... sOll ....
III Ill 5 :.' ...J

At. 17 .....'" IN ...1..,. .... rill....

11'1"'.'

FII ' ..I ai"...........................
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IflAILlfl WIHlrJG

Wiring Ile Jeep tor towing is Iairly easy There in anumller Of good wiring
kits available WId these should be used. ralller than trying 1(1 OOsiQn your own.
All trailers will need brake liO/llS and tum SignalS as well as taillights atld side
markeJ 1I~. Most staleS reQlIire em marker Iigllls!oJ owrwide trailers. Also,
many s1aAes have required bac:ti:-lJP lijlls lor trailers. <WId most trailer maoolac
turefS haw been building trailers wI1tt bD·~ li\tllS!oJ some tine

Additiorelly, some Class I. rOOst lAass H~ jus! abool all Class I1Ilrailers
will 11M eledric brakes. Add 10 tIlis ntImber an accessofies wire. to operate
trailer im.naJ equipmenlor 10 cflaroe fle trai\ef's ballery, irld~ can have as
ll\1l'ly as seven wiles in Ihe harness.

CIRCUIT PRDTFCTlOrJ

Fuses ,111(1 CirculI Breilkers

... RI ,,12'

An under-dash fuse panel, localed next 10 lhe brake pedal, contains
the fuses and cilwil b1eakers \tIflich Ploted the Y81iOUS eleclrical svstems
01 your Jeep II also houses the turn SillRiI and hazald "ashers Fuses
are reolaCed by Sil11l1y unplugging the detective fuse and Insellmg a new
one.

Po I'll; r Dlslrltllllllln Cr.nll'r

• ... AII,.I IS.......

On 1992-95 models an under hood power dl$lributiOn cenlef located neal
the battery houses pluo-in "Maxi- fuses which are used to 1~1ace lhe in-line
lusiblEllinks used on earlier modllls. The poweI cerRr also contains ISO
relays.

FII.11 Ctnllr , "U~ll__

Delermine Ihe equipment on your \Jailer aflll buy lhe wiling kll necessafY
The kit will conlain aillhe wires needlld, llIus a plug adaPter set MIlCh includeS
tile female plug, mOllllled on the bumper or hitch. and the male plug, Wiled into.
lH plugged into lhe trailer hafness .

When inslallifllllhe kit tallow the ma'lufacluref's instructions. The coIof cod
Ifill 01 the wires Is standard lt1ro~oullhe indlJslfy.

One. linal point, the best kils are those "1111 aspfinliloaded cover 00 the
velllCie molll!ed SOCket. This COWf prevents din and moislUre from COfroding
!tie terminals. Never Iellhe wl'licle socXet halo loosely. Always mooot il
seaJfely 10 !he bumper or hitch.

Fig. 12 Ut_IIII..... JI~1112W,...........

_n
Fig. II 1IaN, tilt .... tnm" PI..,
IIID1I1llU011 ct_

FII... De ,...1I1111ib111IH cenlII'..., IR_a" hINt

.....
fit. a P1114' -Mul" ... I,. 1111"
renNl'fH ., t11 ,.111.. tronI tilt
power lIillrtlllll.. ct.....
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ends and ab::h Ihe approprtal! repIacemer."" II'*. ~ h Sbipplld Wire
Wlth two proper Size butt connedors. Solder Itle COI'I*:fCn ald wiles. hn
insu ale fie tape

7 To repair a fuse link which has~ eyIieP tenninll on one end (such.
charging Circuit) eli 011 the open !use 11'* betund the weld. S1rip wOXi.i
1,io In, (13mm) ot insulation frem the eli end Ifld M1Kfl1he approprlale.=n;.......
eyelet rose Iinll to the all. stopped wire wIh WI approprlate size bllll.lJ
SolcPer the coonectors and Wiles lithe repair. thin Insulale WlIlIaQe

B Col'll'l8d lie negative baIIllIY cable to !he bIIllI'y n11est Ile sysIem
proper operill (1'1.

-Do '11 7 I • i '71 11rll, TIll rill 7 II
11111 _ ....",. 11••. ·.111 'CIIII_."

REPLlCEIeIT

The /IU1 ..ril'lll d h aM 1987-91 WlhicIll:s covered tit' \hrs IniflIJilI is pro
Ieded Itrot4lIhe use of Uilie 1m1.* fllOl:Ids COlle'feCI btll'lIS IT\aI'ILI8l use
__°ltses II _ oIllese I Ilks.

."As ••
IIwtuse In IS a shirt Ient;IIl of spaoaI,l+JpaIon (hlQh b,"i1lft) il'lSlr

1aIl!d .... i""wiII'I tfle engn COlI4*"ltlii 'lIIirilllllwness MId should not
be coriused WIth~ 'llire It is se'o'efal 'WIre gauges smaller IlWlIhe ciraJi
which I ClfOIIldS U. F'IO eirtumSIaflCeS Should a fuse N~ lep1camenl repair
be made USIng a length 01 s1andard wife all from bulk stock or "om arl(l(her
wIling hIrnllss RepaillrIQ a blown link .,ttl regular wre would cause a haza'd
by remo¥1ng the very CIrcuit protection !unctIOn which caused the link to blow.

1 D*rmine which Circuit is damaged. ilS Iocalion and the cause of the
open !use 11". Klhe~ fuse link IS one of three led by aCOITllTlllfl No 10
01 12lll1U1J8/eed wire, d*rmine the specitic aJIeCted circulI

2 DiSCO! dl8d the "1'4e baIery cable.
3 CUlIhe cMIaged tJse Mnit tom the.umg hamess and discard iI lithe

fuse lri. is one of tree araJds led by asingle lied wiI1, aA it 0lA oIlhe har
ness It 8ICh splice eod Rl drsr.a-d It.

4 IdenIdy'" procue!he proper It.rse I..n the ,"""'f bl.CI COOflllC
1M lor ItarJling Ihe Iuse In 10 the llImesS

5 To,., I_In III a~I'" (J0l(J with one tBed
I AIIlI ~1IlI h open Ii,. Qlj 01 tile Iwness. aA .tl of !he ,1malll..

III ....,.be1m c:Io3! mille Illlld WirI weld
b. SIl1I"OlJiI"c',...., irlllJmm) of tIslIaton !rem lie dlBtled

If'lds of lie two good be Ii~ Inset! two Will! Iflds lIfO lD end of a tut
COl cWully jl.IStI UIll Sipend of ......,16. be ...
• h erllI 01 co WId~ aline finny _e,

-e._ -.
....... '; 11'11111 ..
11_ , ' 7 ...., ..
ppr • 7 fl .....

C ..Cl111'CliAD" td: OJI'lnecror 10 the lhree fuse Ilt\IlS, aJllhe weld
p(IIt«l!nlm Ihe Illed 'lire n strip apprOlOfllll!ty 'h in. 11m) at inSula
lion from Ihe cd efId 1nseI111e sbfWed 8"ld Into lie op8f'l end of Ihe butt
COI'\nec:D' II'ld~ wry firmly.

d. To 8I7adl the remlifling llIld of the replaeem8rl7lus8link, strip awr~l

IIlIIety 1,io in (13nln) of insulation lrom Ihe wlre llfId at lhe cirwillrom
wtlIcl'I thI!l bIOM'l!Use link was remlMld, and IIrml, crimp a butt connector Of
eIJIlVIIIIllIO l7le sPrWed wire Then. Insert" II'Id at Ihe mpIacemenl Ii"
lrio 1tllI arw end of the wtt COIlilIIdor and cri~ firmly.

e. UsIng IP core soIdef wi7l'I aCOll$is1lIncy ol60~ lin al1l 40
PlIl:enr Ie.! I07dlr the conrecIors nile wires at" ffIPllitS!hen ifISUl1ie..._"'"
6 To repiIce a liae link 011 asingle ciJaJ~ In a harness. <:U oul the a.n

aged pOllloo, SripappfoxmEly 'h in, (13mm) of iI'lSuQtion hemlhe flM:l WIfe



CHASSIS ELECTRICAL 6·21

WIRIr~G [)IAGFlAr,lS

u u u u

I j I I
•-ac r- - o. - o. - - - u ,,- - - u

rl
-• -, ~•-

u- -
u

I

- - • .i ....- ,-- I --- ,- -
• -• -• , ~-•~ - -~ - g- ~- -- • ---

.... •n's '. 1117 ..U"lnll.



6·22 CHASSIS ELECTRICAL

••

•

-

•

--

--

--

-

--1'---L--L-

- -
-, -I

- •--~•
•-- "j,- •-•
• I

• •

•

-- me.- -• • • • •• • ,
• I ~ - •

J -.j - • -- -• •

- - - - "'-

--W---

•
--

,•

•

---

-

T'" __ ....

q- q-"-- "-.1.=:-,.-

coL
r1.=
u-~

I ' •

I
• -- --
•

..I• -
--

H J
~

rrI
•• C I '. co_

---

_.._-
,=-

I~~.f------...:~r',="_.

-
o

1---

-rJ,=
y-
1-----"
O=--

- - --
~= ~= ~.--'~,1=- - - ... -
~==-_l .:. j--=_~.:.:..~-'I

. !
•

-

- -
~!\ _. r' i I
. . ,
, '. '.,!..

r*l-dj-

-_. •

" - -• • • • _- 'OM: q-....
I • So...• • ----

• • -- -• • .--.- ,.. • h- -
~ J::-• -\
_.

•

.-.-

-I
• •--

•
•

•

•

-

-

- -



CHASSIS ELECTRICAL 6-23

-- c- o -i 6- I _.- ~

~ - , -..... ,- -~ q--- . - ••-.I I I I 1-10 • - I .-

,
,

• • • o:...:..~
I- I I I 0 I .. I u_..

¢~ .!.+ +r-_'"• • •
I .. I I .. I ,-,0• • • - -,;. - -I - , I ... , 0 I .. I "- •- , - -- ~t=J- '---• I.' I,- - _.

u _

_!.. I -
~=-I-

~. - 1=

n -r ItI.): II
, - - • u_ - - - - I - - --- I I

u_- 1 I I I

i
8

T

-I • -- .- --- - -- - - I I I-- ! I ..LI --- - - i i - I ,
• - - -• j=- o=- - - - ~=-, I ".0" - ,," - • • .-, - I. -I • I • I ::..' , - • ,-

i I - ,. , • •. - • • - •
p-- 0:"- - j • I" - I I

, - -. , --u_

~
, .J. •- - u. --. -I ,-

- I I.- .w- - l.. '( ,') ( :) ( .. : -)~: p-'. " '. - . \ ='"'..... w. 1., .. ::....L •• - - --- - -,. .' "
,.

~=-
.w, , , ,

I .-
I

• • • • • - -¢"-I • • t • •- • " -I I -.---- ---- -- ••

hTT"t=- ~=-- w_ -- - --I I- - - - - • --_ .. ' , I _

,---J I UJ L.LLlJ Sa--I
I -

FII.• I•., 1117 .. -



6-24 CHASSIS ELECTRICAL

---

•

_.....-

-

-
---

~

,-1----"- -
~:-

~ I
Ie:,::-_"_1-:u_ .. _

9::' ¢:i:.
i i

_....._.-

----'_.r-

t-..,=-
.'I-

-----

c..,. ".... '.o •

-I
•.::.-

••-I

••

-

I..-

--
r..~--l-,_--

,.-I-

---

--"---• _.

-I

..!. .!.. .!..
I-q::, -
- ~ 1----"- - -

¢~ .•. ¢=- ¢=:.•,
~ - -

-•

-- r----------"1------...,--

-•

-

-I

.........-
,=
-----,---1
•_.- L. - - I

- (,):' • -I
., .'- -- , •

T c._
• • • • - -- --..~ ..- -' ....-- -

'. u - ,..---~- • --I ,'- _.., -. ~ • - • •- -• - I=-·, • - -•- --..- -----._.- -)- ---
~l::" •

~,,-- . , , •- L ..L
~ I.. . ' ... - [0 =-- ( •• ---- ~ - i i• • •

I , , ,... •• -,- - --• - -, - --- --- - - -• •
+ J. J. • J. + 1

-- Q-- w-- Q-- • -- (• 0 -- 0_ . . . :0-- .- - 0• •- - - .' --

FII.•I." 1.7 Wl'lnll"



CHASSIS ELECTRICAL 6-25

~~=r=- - -I

-
1

--

----•

.oj

, ..-I...

-

- ~~
I w---I 1=

I I -
i - ••

I I
~• ~. - -•
I • -.i I • 1M -- i i • • -I ~- • • ,- .!.

I"~.

••

•
. ,

+
.:.

.!. ''::;:
1--1 I

i ir..J.--t.--, ._,. -
•

•

.!.

.:.
I

-
-

• •-

'-----{~..:.J='

R._....:+r.,••. ~. ,

-

- ';'
'--+--1

• rh It. r. r. r.L., .. • • • r.
. --

• • • • •

--- - -
I I I I..- ,- • •• • •• • - - • - ... • • - -
rl

_.
• -, -• -
":• - -I

- - -- •- (:'- .--- .-
• I • - !• -, --• • , ,:'1•- - - ~!;J-- -- -- -

iii In .
• • 7 2 ••"'.IlIIIIII



6-26 CHASSIS ELECTRICAL

.!. l - - - -~I

t= t= ~
I w---• , 1=-

I- - - - -
t

l I j I

i - -- -
• - -• , _.

In, .If • • I
I • • .:. -• - - - - - -i i ---- -- , • • •• •,

• - ,- - -.. - • • • : .. if
- ~ il:'-Qr- - , I • ,'i .11

- JI:=.
'" - , • .-
" ~• .!.I

•.... _- - - - - "'- -
..:.. .:.. -
,.l,:,- ,LJ.,::
U LJ -

'.. • •

-

-
• .._. •

--

-

• _ u

--
- -

rt,.=
J

--

TI------Ji "L 1
~ :.;.;' r!-,- u=L.=-

..-
.... - - - ............ . t---~~ r!-l rfl r+,

:: t::.~--= y~" yr- y==
~ ~ ..

t-u.--+-~--l----+-~l-U

L~·~::":~J-:! .!.j+ --- ........ -
rl-j----.-'.,,:... O=- ,=
+ + i-q__ Ir+.------±,~ --. --I • - ...... . ,

RI.• E...... n ". 1....U ........ •



CHASSIS ELECTRICAL 6·27

I I I
• •

1- I I -• ,
I - I I -, ,
I • I I~
• ,

~

~-
, ~ --,~ -- , -r-+ooc- -:';':.1'" -• LJ y=-I 1-10 L:-

• ':'~..l.I 0 I - I ..-
¢~

I I I, r--I I - I 0 -,. ..., - -',", - -I 0 I I ' ."- "'- -• -- .1.~- '--• .. I, . -

•,-I-
rh=
~wn
'.
I-,-

fuJ
- I

" --r!I::::-u-

-I-

--
,~

l "
00

~
I

--

- ~I I
-~

I I
i -

, .-

--

-...L
I
i- .- ••

r-- .....::·-==L -,
r ---'r-,-,--,'

":... L.. ••.. .-
.l. ... .l.
i--··-~'

u

I

..,..-

"
00.- .-

J. .. .!.1'----...·'----:::,
u
I

"
-00

rGl-I':"':'=-

_!..
~_ Wi ...._---- _ u

007 ~'1 I-- -1--,- -~ --
r!,~.!o=- O=-
I. 1.- ,.-- :

-

.- --
T ,'------,:-, hTf;= q=-

- ... __ - .... 1 I ..

'-~__-=--=--=--=--JL l_L_1 '-_-'-_---,--,---,--------,-f ~=
-



-

6-28 CHASSIS ELECTRICAL

_.'-- _....._- _.'''-
,=-

._. \_.
• --r- --I --I I -• .!. .!. .!. _1-- - _. --L. • I I-- •• 0 .. q-

f • •• •. '-- , -, -- 0 0-

T -- I--0 0 0 • - I I-- -- ~., - 000, __ - - -• •
.2.£-cp~ ¢::- - •

"1 i •,- - ,--~

• "\"
~.~ '\- -- ~ -0 0 0 - . -I

_.- , 01 - I 01:"..- ,
0

,
0 • -• - -~, • - I :--0 - -.:. 1\ I -., ...--... I -- I • I=- •

~... , • '(_._-- •
0_. • • I- • - Ii1 - ,.-I • -- - - - -

o "
-- ~ u..!-L ._ - 0 - 0 - I-- -- -1- .. -- , , - L-,• ,

0 0 •0 ..- ..-- ..L u"!". -~. ¢::- ¢:=.
$~ - I

:..- I )ic._ • - -. '-- • • I I0 -
~ -- -- - -• • • - - _.._--

I

~
- J 1::-'_-

~ -I I I I..- _. - -. -7'- -
r--O=- t-O=--

I I-- - •
~O=-• .~ "..'.• • , 0--- - - -I • ,

+ 1 1 1 + +
-- t I- -

~- Q~- u-- Q-- :) :.:. ):=. ~::.- ~:-• • -- . - .. ' ....- .- ,
0 • •- - - -- --• • - - - -I I I • • I -

AI." II" 1.......



CHASSIS ELECTRICAL 6-29

-

~~=. - -I

'"I

-~ -
1--

ri.,=-
~, .-

q-J-

-

-

- -

•

•.--!._...J__. _.. ,

... ,,-

"

. -, .-

-

-

•

-

---

-f=--

-

".. -...-

-

- ~~

I, L -,~~= tJ---- ., l .

t~~ ~ .!.---
I ~_

'-'~-

-7.=;-1-4 LjLr=:.1
-

--- J.,..- "- "i J -- -~ -- , -II o.
I ' --..- -• -

..- - - - ...
J ..- llrl 1r. - ..:.. rIi> 1. '.- ~

.-
-.::;::

f---I I

· --
II I -
rl- -
1_
t="-

.!.
~

~= t=
li -,
· ,

•

.!.
• !

i i, • •
I• •,

=,-

- ,.

.:.
I

--

-

..
"• .-
~ -
+

• .-• -,
• • \

!. ,-
- 7' i"

.:.

- -

rll rlo ,},

:

•

~--
"

W :..-'j---<-.....:....:-'
~--

,J---'----~_',..'.. . =. ,- - . -

FII. • bglllI ....11 1.wIdl UL ...IH



6·30 CHASSIS ELECTRICAL

.L .L ,;. - - ++I

~= ~= r:
I •• • i= : ._-I.

I .:.- - - •

.L l f , I I
";' - ---- • .- •• , _.

.!. ,J, • •

I • •

1 .:., -• • - - - • --- i i r- 0- , • • -• -• - -,i -- I • • • • •• • ••- -.- 0 I • -. - • -. - - -.!. • • •
~ J.I

•• - - - -_..- -- - -
-

- -

--

-.-
'-i-

- -

•

•

,.-c.l-

=..,-== -j"-__--'---JL
,

•

•

1=11"--I" -. I

• -;::rr. -?to.TJero.;r-rol-J;r--r;,nur ,L,·~r--r;•.,.ro."
--

_.,--
,=

•

-
r~+-----~'~~. . =-_.· ,

-r'-1W-

-qJ__. -I ._00
If--....J; .'L ..L

D=" D='...L=,
i - ,- I !• c.-

C'...

.._.
... T. _ .........

.••. __-"'""I q q q

.• ---:0-': ,'. 5:.=.. /. 5:'- /. =:.. --- ":"" "';" "';". • _... -+_--J. --J'- +__.>-~_<_...J

J.
I

-
+r.!------.L.,_

~J ,\='"'

-.'1

fill· .( a' II $. 1...4.a t' 1



CHASSIS ELECTRICAL 6-31

. -

- ... ,

L:=J::'~_"
I-I

j

j-

-

I r-l11
•

I 0 1 - 1,
I 1* I 0,
I 0 I - 1•

1 I 1, •
1- 1 1-• •
1- I I -• •
1 - I [aM
• •

•j-I
••

r!-,=
~-

-•-
-I-

1,----"'-------,---',----,----,-----,--1

•••
...L ..L J.
I I I
i i - - -.. • - - .. •- • •

, - •- -L • , • ;r • , •.. - .. -.:. I .:.
I
,:~=

I

W-I

- I-- -~, .9= -• -" '0 " l " -•• -.. • - -•• .. .. --- - - -.' .' .' .' q=-I j j , , .-- - - - - -I , , t , 0- - -I I I

, .
•

.!..

.~= ~"".
- -- -~~ ·1.. 1

1--1..:u -jU
r!.--~. .,=- . :.,.- 1.-

p --.. .-

-

.----- -"")- -- .' - ~~- .- - -- - - --I 1 .!.- - - - • - - - • o• j , I _

L' L ~=
'7

- -

-

AI. 17 I." ,••'IR."



6·32 CHASSIS ELECTRICAL

•

,---~
=0-- , .-
,-t-----,- -
¢=-¢~
• •• •

--
•

_ .. ou._
, _.-

~,':.....,,':.....• :..

I-

-r---I--,- - -¢=:-' ¢:: ¢:::--- . .

•
j

,- •.- "•.... ,
• •

1
, , --• .~--

-I•
I-

--

-, :::: q::-, -, -, .--- .
~_.--

,-------'---,--
-

--

-

-

r----!.----!.-,---'-----"'--,·i----"'--i·~ -

. --

_.
\-"'---'---'
'I

•-'---

- •• - • - • - I ...
~

I,
~ - I-,-.'- , , -, • • ,

• ... ...- I Q::- 9=.$ - - ..- --I
'."::;-- - • • • •• - - - I I-- -• • • --• • • - - ------ '_.- , -

~ I
~

-~ .,-
• ••

--'-- ......._--
r 1--('

, ------,-----1,!,
•_.-

•

-

... _.
r-O=- t-.Q:- --
-- • - •• •

• - • -
Q:='~- -- Q-- ~-- • ,=-t_ . - • ,~- - - --• • • • •• j I I I

fII. ..... ,........



6·33

--

~=
- - -I

11 .:f-:

H ::.
> •,-I

-

•

---=- I:-
-
-

•

~ - ~

.l.ll

CHASSIS ELECTRICAL

-..-, .-
rlf-t----1

.:. .:., I,- ,---- .J, , , •- -j ,--- -
• -I • m=,.

~ -i i • • -_.
• ,- •- .!.

....J l}J •

-

. --
•

' .

-----•

•

• L..}J I • .JI"-r' •

•
, .

•

•

-

•" rh

•

- ";" ....

--- -- -
I 1I ~-

I•- ,

- • ,. - ,. - - • - .... ,,- - - - -
rl

. -
~ . =""

":'- -
~
I

- - r. =-_ - -- f--- l' -

• I •
_. - ED• ---• • ,•- - -- ?t;f,1~- -- -- • ---



6-34 CHASSIS ELECTRICAL

~ .l,
I .

~

-

-
,i :....•

•

--••

- .. - -"- -

•
~

--

.:...:.

I
1= w---

~ -I j I- -
~

- -l
~ ~ ~ ~ ~ - •,

,,-
.!.
I-, -

+-~--+--!

~

1

1

.!.
I

lOr Ieo.

-

-
• -. r.

-

- --
--

•

- -
,-

--

. -

-

• •
••

--

Tf---,i "L 1
~ - rJ-,=__ ),=_
~=- U U .

-_.

••-

~ LTJ ~ ••
... _.... - j ...

••• • ~ __ "M r+, r!-l r+1
:: ~::.:.~ y!i.. yr-yS:

~ ~ ~,...-_+-+__--'-__-+_....................J
•~~~ !.

-'i - .......... - l

rj:f-I ---,"\=- [jrt- ,=
'-;-----j---J -
~ ~ I

-~=- r;+~----::1,=_
J.- . ,-'• •

..... ' .. III 7.11 ,.....a is



CHASSIS ELECTRICAL &-35

_......- _.._-- _.....-- • _. '_.- - -- -;-- t- ---
I I I- -• ._. j-- -

L ,-
-'- 1 1 1 ..L- I I •

I -I -- _. q- j- . •• , _. '-, • , , • - - c!. - - I ,
010' I, ._ "",-- - . 1._ - - -- - -j -,- - ¢:::-- 9= 1>==

T - -- - ":' --
"":' ---- -- - - •, , , • - •

I - -r, I I - I , I =- I -.n_ , , - , -• - -• - I :--- I , I , - -.:. • _.._-
..- I

1=-'=--
I

• .
I •..- ----- ,,- '_. - , , -- - - - - --- I- - 1 - ±. I '1'- --- I • -- - -- -- - -• . -, ,

f-- - ..L-- - - I,
- i/' - , -1--.0- u_- - L,, , , I , ,, ..- ,,-- ..1 ------,---r

¢~ ¢-
8

..- - ..- -- -:::,
I· ." =-- - Q" - - -, • I I1"-- • _oz- . - --- , _.. -.I- --! !..:.~ - - i i• • • - i _._--- '_.- '-

"
I ~

l.I~ .~ I ,--- --r--o=-- '-0=- -- - I·~ , §o~- "" , '.• • 1,--- - - j• •

1 ± + + -
V-- Q

I ,
1-..5~';"-Q== - -

¢=- Q::-..- ..- -- --• ",--.- • - • • -, , ,
.I- - - .I- - - -- .I- --- - - - - -I • • • • • -

Fit. 111 II" 1........



6·36 CHASSIS ELECTRICAL •

•-----I..-
I

---

•,-I
¢y;'-:-.......... =
'.,

,-j

=-
.m

- j

- I--
I I• -..-

i-I - -I I- - - ---

I hTi?=- p=-
.... __ - .. 1 I I ...

l i-'----'--'--"---"---'--,,:..,-
-------~ -

-
~-

, ~ -_.- -- • ---4= •. '.1
-"';

.J ' .-
..- ---I- - --
~- ey - -•• - -

~ --I

- -,

'-;-J
- j

..: rJ;'=.._-
I --I

•

I I ,
• - - -I I I I.- -- - -I I I- - -I I l_

~ • --- ••

- -

---•
•,•,

--

.....- --- ----

"- • • --" '. " l "•• - - - --.. - .. - .. - .. -q=-.' .' .' "I I , I , .-- - - - - -I , • I , ,- - -j j j

, .
•

r.!---~.,---

P
--. ..: -.-

-

I- -I
I I I I I 0 • --• • •
I - I ,- I 0 I -l, , ,
I - I I - I I - I 0, , ,
I M I I~ I 0 I - I
• • • --

-

-...,--~rI ,_..-.: =-
T ITT- - - - ....J'-- I----lLL I

1-

FIf. 112 .... 1."MIllar

-



CHASSIS ELECTRICAL 6·37

••,,-''----7,- -
, ,-,

-

_......-
• _.
r

I".!...
I "~f~r,

.-

r--- -,-+--
~-

,

"

-----
'e-r----',--- ( =L,,--,J- .

III - 7--
I l.--I---"-f--,

10_ 10_- -- I--

I I '

•

-

.i. J1 ,-

_ -
' ..
,- 1-- -!-----J
ir-L --.__

I-
•
-

-

.-

---

-

r+,:=w-

- ----

i

~--
,-

-I
•
.-

_...---
1::"-
L,-- --1=-I

-
I.

~

-- 1~--!~-. . =-
""-i'i-';'-", 

I

.-

,_.,,-
I-,-----,

/,

i +, ~, , -,

--

u __

--
•

-

.'- .

• ...!...

I·J.. l·..!..
-;:r' --, ~ rll--

•

-

I-l,l(

w _

1-__~ ...J

" '?1"

- --I I

-
-(==-

,
.'. ----

I'

M,
~--

----
•t=-

--

f--. ,..

T
c-L---

---

"--
----

--

-----

'fJI. •• I~ _ II'! I;.J I~ •

..L-. ._-1--,
-!..

I

,

-I
,

--

~,-,=--

.::.--
-

----

• '\" ,I\" I'\J

- <'-

.--
----

-

•

....1.[ ,a I '. ,.., .. 2.11. .'



6·38 CHASSIS ElECTRICAL

--
-"''''-•_.
r

.-I--

.- •-
'Wb=

Illt - -r-
I '---+---'--+---,

•

--'-=

-

,-----t--,
r-I~

[
. ~/ ::: "-.--!...,~
I .\C t. -

i (- i

••

-

•

I-

.-

•-•

---
-- ---

i--'---,,=:;

.:.
I

r+,:=w-
---

,-

--I-I

_. "-'-;-"-~----,"_.•

•

-

.-

- --"- -
IL,.u••~r-r••r,.u••~r,.,••~r---,...U~••Troi.r-r.L.;r--..L';-''-'''-L."r-T"iL';-'''-''L'f'.--......-r-"U•.,~r-",iT"..,..,,".--TTLpn.-,T"".'I

..--

--'- ----
-f="-

-

........
j j

•

-----
•

~---+----

,

•(=--

--
T

r'--,--
H. ".

--

---

•--

•--1-
-;
-!..

I

-

-

--

_.---

-- -
•---

-

•---

-
I
•--

•---

-

.... 1.. [:11 .* 1.-t .



CHASSIS ELECTRICAL 6-39

_.'-'-- _.._-
•-" _...--

~_. _.'-._.

--~o

---

•---

--

-

--

----I

---------I
-1 .. _

2:;:3r.:.------I
-I u_

2:;:3

-
+ '--Q(.~+~.) :MS-=" ..-. .... .-- -.. -C__..J

Ai:'v--
I" j

- - M --- - - t~ -_ l_. -I .- 1 1l. ..L-_.- I II • -'T -
( - -q- I• - •• • •. . ..

• • • • - - , -, - I I- • .-., - -1.,,- - - -• • ¢:: ¢- - -j -1- - ¢-, -
T' - -• - - """;'

~-- - "J-- - - • • .., . • -,I:~. I - .:.. Ica_ , , - , .,• 0 -• - -,
o~i;- I :-- _:..- -•- ...

..- _.._-- • "'-- ._. ,- - - M • ,,'- • I •- _.- , _:.. J.• - - ..- I
f--- -

0 - 6= • - _at_
f- .. - .._- ~ , - 0-, . , -0

, • , • --- I "L 1
I

".1>

$
..- - ~.

Q=- I
> •

• - ,
I I I- • ! :;._ • > • ,

• , -0.- J. J.- - - i i I- • • • i ..-- ~--- ..- ..-
u~ •• Q'.' :. •-- - -- - •



6-40 CHASSIS ELECTRICAL

--- ,
:+- I'i -_L ..-

II- I I I 1-10 - -, • • _., • , • • - ,--I- I I I 0 I - I - • , . ,
"l- •• • , -I - I I_ I 1 - I 0 -• -, • , ..... "'- -- ~ ..-I • I I ... I 0 I -I I j I

_'J
• • • ",-- -- -- -- III• --, • I I
D~~~~~Dl::: ..... ..~ ii -~1,

L=J- - -
OOEJEJc=J~~~~~~~~

II" '/ _:1-..-
~EJEJc=J I I I I I I I I ,).

I_. - - -
,,--

_L ..!- - I ~=-_!.. -
~~ 1 I I I I

?=-
- ,- .L 1 ..l-- -- • -- -..- • 'i '7" i-= -- ~ ~ - I I I I ..-1 +-' I -I -- - --- ~ - .- -- - --- -- - j I I II ..- ,.1. _L.~ ..LI I

~ ~ i i 'i - I I I

6=-
~ - - -• • - • - - I' - -- - • • - - • • -, , .- , .- - • - • ,

• - -• • , • • , •• - . • -~ ~

J j J jI I[0-- rO=-. ~- =- -- - - -._- - - -- -- • ..- I I I I.- - - -
-( -( ) (. - .- = (- - • -- - -" " " " - -L .. -, L .. - L .. - L .. --- - - -" " " .' -1 1 I I q=-~ ~ ~ ~ - ~

f I 1 ! I I , .-
~ - ~

I I I

-
•

•

fit. 1.'1" 1.... •
..&.us



CHASSIS ELECTRICAL 6-41

, _.
r--

•_., ....-

--

•

--._-
'0=

l"T - ur-
I ':-::--t---::-:-'-----t-..,..- ...-- -- J.. I.. .L.....-

,-"=-

r-----+---,
~~~
.::1 r.L---~.-~- ',.,-• \ - I •

'--l-'--;>r---' '-.--T--'
--( J_

._-

-
-

-

.'. ..L.
I

-- "

•--

rh=W-

-- ----

_......
O_n '_ ..

1- 1-
Y--I i-

~--
•-

--I
--

, .•
I

........._-'_.
1*

'l' --- I- -- I
n~

I-- --I
,

.~--~ I~ ~

--
.c

..~,--=

, ---I\.
_0'",-

•
, .

u_ ....... .-

• ...!...

I-.!.. 1-":"
--1-- I.

I !

- -

. --- • ~I... • -.dJ. _ c•., "•

-r:--
- --I I

-•
.-"
~---

•

•

....

----

f----+----

----

f---lw _

--

---

..--
-

----•, .

----
.::--

-
.---

.~ L~ L~ • Ler l:fIT- ·~·r L"~ L"r L',..J L'rJ ..

I _
-- - =-- _ ... 1---

----

-

- '----f- - - I
I >-<C!D'

L --I::=~~·-~-~~I~--'

.... 1In t' III , •• ,..., ... , a'



6·42 CHASSIS ELECTRICAL

-

• _......'-=

••-I---
• o.

--- --
=
I

.-
.r.'"r.

.,- ...
..- -

.~-I·.!..
-:C'~:~::~':h~~.~';H~.h~1f~'~";=~.~'::~'~~':'~=:c.~~::'h:·~~·~'~~':~"~J

...~;r...;rT.iIT-n"i...~r---n.rn"'.:rr:~.~. .. L'r L"rJ ';J • ,-.~ I , .~ L-r I-

ri--r-r-r-H--ti:>-l.,,:=
,

= =
I I I

I-r=--

••

-•,,.
==--

•

-t---

- ----
•r==-

""i
r-'-.., ..-

--

1--1-_.

--•--= I --;-
-!..

I
•= =

~-

-=' -='---t----

--

==-

--
•::-

-

•.=..-

-
•--

•=-

-

1lP>-i '-<l::::(»'
~~

L-----------t:='=-:'~~....;.---'

7. 1....... 111'



CHASSIS ELECTRICAL 6-43

r- -
T t_L.I- I I I I - I 0 - -, • • _.

• • • .- • • -I- I I I 0 I -I - , ,- • • •
• • • - I'-I - I I- I I - I 0, • •

I I I liM I 0 I I - - ..-M - I I• • • "j--- .- .- --• •, -•

I..- -

ill
I I

•••ii
I'- ""." - -'" - -.y/

.:.
'--~I

..~ ,..--'.- =-..... ,- 
-"..:

.' -

-- --

--

•-
--

"I
• •- -I I-

-j

1
I-

,-
.._-
I

1

--..,
r----'-----,--t,--.-----.---r'

......-
_ 1
.111
I I I&II _

J~_-L~~~I. ~:;.
-. I, .

LI_",~--,·=...-_I
~
I

...r:-J:""IL.1J-

-

_:..-. --
.1. ..1-

~~ ..--_ ..... -
.. I ...J. +---J !- - --I-!__'"';" I

-~ --
r!-.-+J.=- O='
J. 1.- 1.-

; ---'

- --
- -( ) ( .) ( ..)= • =(.)= .. --" " '. " - -L ..
_.

L .. • L .. - Co .. -.- - - -" " .' .' -
I I I I q=-- - - - - -I I I I I I , .
- - -I I I

-



--

6-44 CHASSIS ELECTRICAL

_.._- _a, __ _...--- _.._-._. •-" ._. ._.- - ,- -
-~

- - -~

,-1-_. _. -,- - -
-i - ~ - - - -I I I I-• • • • • .- - - I I., ..- ...., ....- _. q-' q- - - -- - • •• • ••

I • ~I ~:'- .2:: .2=- , .'---I - -- .- $'1 - •-- -itlj '\J• S",,:"
-~ - - ~ -I' • • . _.
-~.

I - 1.1.:..,. -- -sr_ , • , • .- -• - -, - I :0-.• • - --:. • ..~
,,- _.....- -_._-- • -._. ._.

" --- ,- -- - - - • ~- - I I •- •• ..L !- ,- - - ,,- -I

- I If--- -- --
• - • - • •- - ='''h~ ..- u_- . ~

, • , • , •- .1. 1 1
$

,,- -
I I I

,,- ..-..-- - ,-
~~ ~~I I ' . ~ • Q~ -· - • - I--.- ~-- - - i- • • I i i -- I I-.- T -..~ .:.. I

r-~=.- r-Q:... - - •- ----j - - - I• • -,---I---,
1- + - - - -1; ~~Q:F ~--Q

...- , ..- 0 ,

l+1 cT i b ~1:- ¢=-,"- ..- ~- --• - .. - .~ -
~ - - -- --- - - - -- - -- - -- -j • • j I j

Fit. 110 Iodg 1112 .......r



6-46 CHASSIS ELECTRICAL

"

--

--.-

.!. .-1 .---;"-- "' • - • -l I
, _. • i 1-, - _.

• \
_. , •• •-- ..!-

•••

--
r-h:",W-

I-
L--

T
II ----'-,. I ...--

"".IT___ ..........- _Itf __'_. '_. ,_. '-- • --( - 1- ,e ,--.~ t ,
-']::... , --

~

i
._-

.~

I

- - •
j --- ,.

• I- ,,-
.:.. -- - -

I
,. ,

M- ,
r~,=--~.,-- --.:=

.-

. ..~

.-•
•

•
"'• -~ .--

,

., m •

•
,•

T, •

.. .le.

,- -- ..--.... - --

1_.:.- ...:.". ..~ I.- .~- .-
JI~JJ!I

.........., _.-

! - r'-I-/-+-i!I~~
~ -;-a

1/ i i
r'-'Y-

--I I

•

,-

• •
....._~ ............

- ---

=- =::.- --

•

-f·-.. -

~~..... -4-----·~

-
'-'

,-1-,--

•

-

-----

H • __

--
-~

_!..
1

" '" lJo,.J---- I

•----
----

- --

-----
I ...

•---
--

•.-
• •- -- -- -

'r..,m,~".iTToi.'----".J[. .~.~

- --

...r,M

~
l-----------------------i==:·:·:-=·:-='~~

-,~ ---' ....

fII. 112 blI•• _11~ 1111 wtIII 4.1........



CHASSIS ELECTRICAL 6-45

-""-'--
_.._--

-~,--._. •-- •--
r

- -, 1- -t ,
--- I- ._-

_.....-
• _.-
I-

•,-

-- ..:

'W1~s ¥,-
•.l....,... - -r-

I L----jl---=--f---,..- ..-- -•.!.- I ..~
~ r. r.

,---',---'n--r'

--
-.

--

,.

--
•-

--

I
T
-- o.

,,---
...:

I

-

--
-

--
.-
•

0'

c..:.

•
•

,•

- -
-~ -

--

--I I
-t=--

.-
_.~

•
".=--

•

~--

~ --_.- ...-

L;J L~ L'~ L;J

-+----_.~

t:::.-

1--1_ _

,L.,=-

- .-
--

--I

="-

----
---'---+----

_.-

--

==-

--

-• -, -•

-j

-~

.::.--
-

----
.~-

_.~

'r_..~rTL_.~rT_iir"_.."r,,L·...~,---T_..IT[. -;n'rJ

-=-

- -



CHASSIS ELECTRICAL 6-47

--

--
-.~

. -

. ==., .---
u _

I I

.u

I

.--
I

-

-

,.:·;It-----~·,I,• .1- AoC
I. • .....

"'-=' .. " 0""-= 'i'-Ir~

-

--

II u I 0,
I 0 I - I,
I I u I 0,
I 0 I - I•

I - I I, .
I .. I I .., ,
1_ I 1-, ,
1M I 1--. ,

-- ,,-

.I
I

--
. - -I I

II- I .1.. I-.....!.-,t=
iii

t--=h~=:
.- .J. - .1.~ I ~ I ~- - - ~r-_--'-.---;w~:~.,~~.c--', =;:_: =_-. \ .

• - u

I

.~

i

1
I-

-._-
I
.~

.I
I

- .- ••

~...--,

-

• ..1_ • .1.

~~__ ..... _'N
..-;- .. .!.. ~ !-- --.. -- I1--1-r· - ...

r.,.c--i,-,::. O='1.1.- 1.
'---"'--'

-

- -( ) ( ) - ")~ (.)= (. 1::::-" " " " - -'- .. _. -.. • -.. - -.. -- - - -.' .' .' .' .-
I I 1 I q:.u u u U U u

I I I ! I I , .
u u u

I I I

-

.... 111.1) 1•• 1"



6-48 CHASSIS ELECTRICAL

_., ..- _.....- _.._-- _......-
0

0_. 0_. •-- _.- - ,- -
---r-'

- - --
,-+_. _. -,- - -

-frTl- -- "T J "i ---L- I..-0 • 0 0 0 ,- - - i I.' ..- -'-- - - -_.
~_. 0- ¢:: ¢:: ¢::- - .. •• o .'

o _

. - , 0-
I • =---I - - i i •,,- ..- -- -- ••-- _.-
~"•-- " - - • •

I
0 • - . . - . -- 1.,.:=0., -! 0

0 -- ,
0

,
0 - 0 -- -".i ~ - I ::-"' .~..-L' -•

..~- -_.._-- -""- • , -0_. 0_. -- , •- - - - - 0 ,.- - I I •- .-- I .,L 1- - - -
~- ~=- I- --- -0

~
0 --- --- -'i

,
0

,
0

, •
• - 1 l. 1II $~

uL- -
I I j

,,--- - •

9~ 9~I I
, ..- Q~ _.-

0

I--.- .!.-- - - - i- • • • I i' -- -- I I--. - -.. :... I I_..
r"- o=-- ,'·0=- -- - •-- ----..- - ,- - I• • -,---L-,

+ + -- -- - -v-"-Q ' ..- I .,_ , ,
'-0 ~ ~

-- -Q:- A., ...- ...- ..- ..- .- --0 .- - 0 .- .- • • - - y:'".. - - .. - - -- ---- ---- -- - - - - - -• • • • • I

-"
•

.... 1,..... ,... ,",



CHASSIS ELECTRICAL 6-49

_..

_.._'_.
1-
-

•

--
•

-
,

-- .:--
·t~=

J:m.;- - -r--
I L--+----'---l---,

,--J,---

"

-+---_.•

-'.

-

_. _.- --- I I I-- ...
I -

c.~, -J!. J, c}-, -J; ....L., r".~

_..

--

•r=-

.. ~
I-

----

-

I
I

r'c,:::"

-
--
-
-

-- ,.-
-I

--

- -- -- ---
.qj:-

-:-
-1-

I-- ;:-

----- -"--'_. '_. '-- '--I-

r
,- ,--- - -- I ,

I' -- ...l..-- ._-• I

\I=" --
_.- t _L.

- 6-, -
"T ~~- --
Ii ~, , ,--- --

--

--

-

-----
1
I

--

-'-,----

, ,.
~ .'-

•

--

• •

. '

•---
- --

•
\ '

•.-
-'.

,

_....'--r...

rf, ....L., •

_. -

~::::.~...
I..L I- '..

-- ·~1_
I I: I I .

-=-

'r.•.,---,._;r-T",_.prTi.r-T_OTr._.m_ _

_.1-
I

--



6·50 CHASSIS ELECTRICAL

_.....
.-"
r-

.-
,---\_-='n----,J

._-

• •

••

•

.!.
1

.-

_....-
~_ .. j_ ..

1- f"- -t '-+

.-

~ ¥.

I
~,' .
rI.

•

--
~=W-
.,

~--
•

....- ..--I

,
~

--==

.-
I

,,

.-
--

_.....
'-"'.

•

., ,.h ,.h ., ,i;,•

y:::- -,
~-----

I
. !

•
u

+1/ i

--1--1--
.~ -- .~

I B J: I 'I
rt--t-t-t--t-t-t;:U-,--

u u

J J.-

•
"-

==--
•

- .-

"---

lr' l'IJ l;J l;.J

........ OR.-

-,. _-1 .• -----'
•.-

-

,-'-.,-

-
lr'•

---

._-..
..

~••
-- I

-:-
_!..

I-- ::.-
----

---

-----

~----
--

~.••~---
-

• •• ••• oft

AI. 111f". aI.nll 11M 81 wtIIt 4." ......



CHASSIS ELECTRICAL 6-51

- .-
.+- ., .-0

II- I I I lulO .J- ~ ~

....:.:1
• • ~, • • • • - I

lu I I I 0
0

u I - I - . • \ • \

'1 i•• • • -
I- I I - I I u I 0 ~

• -• • • -:.;:::,.. -.~ u -I M I lUI. I 0 I - I I I I• • • ""i-- III-- .- ~-• --, .
I I-• -

~~D~~~D - ii .u--- uu
I

u:", :-7 - -
~~~~~~~~~~~~

- -
.u ~

'... 1:
I -.-1- - • -,_.... ---,

.J. ...!.- - l ~=-• ..1."

~~
-

-6~ 1 1 1 I I .... I I- -.u - .u 'i" "1 "i".- -- ..... _...... I I I I- I j-...J I -I - --- • I-- u - -- - - --- -- - I I II --.! - ..LI
i i - -- I -:'"" I-,- --

clJ=-
.,.. .,. -• • - O=' - - -0 - • • - :.-: - • • -, , - , .- - • - • ',,;

• • _. -• \• \ • • •• - u • - u

.u- u I .J. II IrG-- rO=. .:.. ::-
, .- " •._- - -- - -- I I I

.u - u_

- - 0= ( .") :.(- - I, -" " " " -'- .. _.
'- .. • '-.. - L .. -- - - -.' " 0' 0' .-

I I I I :hi:.u u u u u u

I I I f I I Y
u u u

I I I

-

fill. 117 7 " 1..... 'I"



6·52 CHASSIS ELECTRICAL

_.._- _....- ----- _.....-._. '-- '_. ,_.
• - I· •

.~..
- - • .1._,

[-+_.
.-

r
• -I'.

_J ... J.
-j ---i-'- I ..- -I I I-• • • • · - - - I I-, - ..~-- j - - -, .

(- - (ro- p:: p= $=- _. . :;.. . ::..- I. 1._--I - - -.. ..- -- -- • T T..-- I -'-~'\• - .. :'.1/ -.- " - • • - -0 , , - I I :="1 --- - • • - • -I. • - I :.-., - - -..- • • _Mr __._.
-'-. ..;- ,.- • - -- ----- -.."'- • dl~-- ._. '_. , •- - - • •- - 1 1 _: ..- --- I -- - - - • • -~ : -• , •f-- - -- •

• - • - .!. ..- -- -f-- -- , , , • I- 1 • • - "j'-
$=-

- -- - , • , • • ,
'I=--.!. .!. • •- - • Q~ •I I • •

, -- I I-- .!..- .i. -- ..-- - - i i I I I- • • • - - ,- ..- ..-- .2.::. $~u:'" .:..
r,,-o:... 1-0::'- -.- - I - .!.-- T -- I-I..- T - -• --,---l--.,

+ + ..:.. -~.. -- --I ,._ 0 ..- 0 0

"-7-) '-0 t+3 t+:b 7;5"- -
• \,10_ ... _ , ..- ..- -- -- ~-• - -- • • r •••. _ - - . - --• - - - - -- -- - -- -- U -- U -- U -- U U- -• I I • • •.....

.....11 .... ,., ... .'.



-.w._7-2
UNO€RSTANDING M MAI«JAl

lllANSMlSSION 1-2
BACK-UP lIGHT SWITCH 1-2

REMOVAl & INSTAllATION 1-2
TRANSMISSION 1-2

REMOVAl &INSTAllATION 1-2
ClUTl:lt 7-4
PlESSUftE PlAT£ ANO DRMN

OISC 1-4
REMOVAl & INSTAlLATION 1-4

CLUTCH MASTER CYLINOER 1-6
REMOVAL & INSTALLATION 1-6
OVERHAUL 1-6

HYORAULIC CONCENTRIC BEARING
(SLAVE CYLINCER) 7-1

REMOVAL & INSTAlLATION 7-1
OVERHAUL 7-8

CLUTCH HYDRAULIC SYST£M 1-8
BlfEDi«l TI£ SYST£M 7-8

_ TlWIIII_ 7-1
ADJUSTMENTS 1-8

SlIFT LINKAGE 1-8
fllONT BAND 1-9
REAR BAND 1-9
ntlOTTlE LINKAGE 1-10
THROTTlE VAlVE CABlE (KlCK-

OOWN) 1-10
NEUTRAl SAFETY.1lACK-UP lXlHT

SWITCH 1-10
REMOVAl &INSTAllATION 1-10

TRANSMISSION 1-10
REMOVAl &INSTAllATION 1-10

TIWIIFER CAlli 7·12
TRANSFER CASE 1-12

REMOVAl &INSTAlLATION 1-12
DRM:LIIlE H2
FRONT ORIVESHAFT AND

U-JOINTS 1-12
REMOVAl & INSTALLATION 1-12

REAR ORIVESHAFT AND u-JOINTS 1-12
REMOVAl & INSTALLATION 1-12
U-JOINT REPlACEMENT 1-13

_ DRIVE AXlE 7·14
AXlE SHAFT. BEARING AND SEAL 1-14

REMOVAl. & INSTAlLATION 1-14
ION SEAL AND YOKE 1-16
REMOVAl. & INSTAlLATION 1-15

IlIONT AXLE l1NIT 1-11
REMOVAl. & INSTAllATION 1-11

MAND-TRAC® SHIFT MOTOR AND
HOUSING 1-11

REMOVAl. & INSTAllATION 7-11
FUNCTIONAl T£ST 1-11

ONT HUB AND WHEEl
BEARINGS 1-18

ADJUSTMENT 7-18
AXLE HI

NERAlINFORMATION 7-18

DmRMHNG AXLE RATIO 7-18
PINION Oil SEAL 1-19

REMOVAl &INSTAllATION 7-19
AXlE SHAFT. BEARING AND SEAl 1-19

REMOVAl & INSTAllATION 7-19
REAR AXlE UNIT 1-22

REMOVAl & INSTAlLATION 7-22
lIl'ECIflCATIORI CIIARTI

TOROUE Sl'ECIFICATIONS 1-23



7·2 DRIVE TRAIN

['/lANUAL rRAtJSMISSIOr~

T1MI eluldl .men•• CHIlI w'Mch "" dIIIf'.
mill. to .... Clnnf CI , r ellQll Inlln.
wltll CDIfItIJIa••Irl Anllll lIlY II. frDm ..., c111ic11
tIeIl dI...... elWlllnca, I•• COIIIl*dlIIr 1111
INItI ,luili.

1. Remove the shill lever knOb.
2. Remove the shifllMr outer boOts and the trwmission tower <kist
3. Remove the shifllevef stub shall fllCaining. (snapriog on some

models) and remove the shlllleYllr and stub shaft as an assentlIy.
4. Raise and supporllhe vehicle on jiDSlaf1(ls.
5. Drain Ihe Ifansmlssion and lfansfef case,
6. Malchmark the real driveshalt and yoke IOf inslallalion aligrrnelll
7. Unbolt and remove Hie rear dfl'o'llStlaII.
8. Position a !Ioor lack under lhe lransmissioo and lake up lhe weiglt

SI~lIy,

2. RemOYe tile lower paI1 01 !he consOle.
3. Remove the Inner hoot.
4. RemoYe!tle oearShilllever and stub shan by Pl'essillO dawl1 on the stOO

shaft retainer and rotalinlllhe rl!taillllf COUnklrtl(lCkwise 10 raIeage 111rom the
lugs in !he Shill lower, Then, Iii !he fetainer, stub shaI iIld stlillleYef I4lIl'ld
out 01 tfle lower Donl remove lIle shift llNe1' Irom the stub shall

5. Raise llIld suppon the veIlicle on~s.
6. Drain the transmission and traRSter case
7. Matcl'lfrlaflllhe rear driveShalt and yoIle lor Installation alignmelll
8. Unboll aAd remove !he rear driveslla1l.
9. Position a lloor jn under lhe msmlssion llIld lake l4lthe Yleigl1l

slightly.
10. Unbolt and remoYe lhe rear crossmerOOer'.
11. Discormed the tlydraulit line "om the clulttl slave cylinder. DiSCOMeCt""-_.12. Disconnecllhe llaCk-t.lp lighl $Wildl.
13. Disconnect the lransler case 'lenl tIOse alllle t3$ll.

14. DiSCOl1Ill!C1 allli_llIlll hoses m the I1arlSIer case n tJansml""'o.I
15. Matcllmark the front driveshall and yoke.
16. RemOYe the fronl drivesl)aft.
17. Chain the lJansmissionto the liCk.
18. UnbOlt the transmiSSionlrom tile engine and kMer the' jIl:It while

pulling baCk.
To 1ftIII11:
19. Instalilhe Iransmlssion to tile engine. Torque the trartsmission-I<>-tl..

ler case adaptef nul to 26 fl. Ibs. (35 Nm).
20. Install the Ironl driveshall. Torque the U-joinlllangHl-1rnIer case

10 3511. Ibs.(47 Nm).
21. Conned all linkage and hOses at tle banster case and loosmisslon
22. Connect the trans1er case vent hose at the case.
23. Conned the baCll:-up light switch
24. Conned ltle hydfillJlic line !rom the cIutdl slave cylindef
25. Conned the speedometef cable.
26. Install the fell" crossmember. Torque the rear aossmerrtlef-lo-Side $I

Iasleners to 30 n. Ibs. (41 Nm) and the rear S\4lllOfllsolaloHo-lransmlSSll1l
bolls 10 3311100, (45 Nm).

27. Install the fell" driveshall. TorlJle lhe U-joinlllangHo-lransler case
to 3511. Ills. (47 Nm).

28. FIlilhe lransmlsslon and lransler case.
29. Lower the 'lehicle
30. Install the gearshllllever and stub shaft by pressing down on the

shall retainer and rotaling tlTe flICairlel' clockwise.
31. Inslallthe inrler boot
32. Install the lower pari Dlthe console.
33. Raise the outer gearshift IIMr bOOt and ins1allthe upper part 01 ..

sole.

1 RiiSIlII'Ie OWl' gearshilllever IloOl alld remove the upper pall 01 the
collSOle.

REMOVAL & INSTALlATION

"'H,ImIfUL _

UIII!l!fSldIIlIIlHj tllt~ r,ldlHldl TldllSllllSSIUIl

The swik:h Is lhlelded iIto lhe msmissionlllld Is replaced by unscrevrillll,
No adjusImenIs are possible. SwOChes Ire!olJlll onlhe righl Side oIlhe case,

REMOVAL & INSTALlATION

B«.aus&0I1le way Irl irUmal combustion enQlne breaItles, II tMl produce
torque (Of twisting lorce) ooly wilhin aoaTOIl' speed. range. Most overhead
valve pustlrOd engines must lum aI: iIboli 2500 rpm 10 J)fO<kJce lheir peak
torque. Olen by 4500 rpm, they Ir! prD(ilcing so little torQUe lhat contil'MJed
IncrllllBS in engine speed produce no powI!l" iOO8aSeS.

The IOrtJlB peak on overtlBl camshaft engines is. generally, fllJch higtler,
to nu:h l'l8l'J'll\M'lI.

The 1IliI1ua1 transmission and CIuk:tI are~ to vary Ihe relationship
bett ean qine RPM IIld lhe speed of Ihe wheels so N adeQuate power call
be produced undllr all ciraJmsaantes. The cU:h allows engine torque 10 be
applied 10 lhe 1ranSm1$S10fl input shift grDJaIly, due 10 mechanical Slippage
The YllIlicIe CiIl, COIlSelJlll!lIly, IlIl SIaI1elI smooIh/y lrom a lull stop.

The b1IlSmission chqes the ratiO between Ihe rolating speeds 0I1he engine
lfld the 'M1lleIS by Ihe use 01 ge;n 4-_ Of 5-speed msmIssions are most
COlMlOn. Thlllov.w (IBII'S allow lull engine power to be awlied 10 the rea'
wheels liJling 8CC8lnion at Jow speeds

The Cl~ drivllpllle Is athin disc. !he amr of which is splined to the
1JlIIsm1sslon Inpd shall. BoIh sides 01 .. lIlsc are covered wilh a layer oj
mlIIeriaI wI'Iich is similar to braIce lining and which is capable of allowing slip..
page withOUl~ or 8J\CleSSive noiSe.

The c1*h covw is boIt8l:I to Ihe qine IIywIIeeI and incorpor.es a
dlaptraam spring which prov\d8S the pressure k> ellgaoe !he c1ti:h. Tte aMII'
al hOuSeS lhe pressure pIaiI. When !he cllACh pedal is 1llIeased, the driven disC
is SWIdw\dl8d blllwe8h!he prBSSl,n. and the SlOOO!tl SlJItace of Ihe tIylmeel,
hIS klrCing IIle diSC k> 11m II: !lie same speed as !he engine crankSl\1lt.

,... tr.tsnissiOn COI'Ilains arnainshalI whiCh passes all tile W'#I tllrough tile
U1smlssion, from the cl*h 10 Ihll crMshiIIt. This shall is separated at one
poIrt, so lhat lronl and rear portions can tum at d1lt1rent speelts.

Power is hansrnitted by. CWlIerShaIl in "lower 0lIIl'S IIld rewrse The
0lliIS of the cwl1lrShiil mesh with gears on Ihll malnshMI, allowing power 10
be carrted!rom one 10 Ihe other. ColIllllshafl oem are often InieP witfl thai
shaII:, wMe SMf8I alb maIlshalI geo:n can eitherr~ independently oIlhe
shalt Of be Iockllc:IIO II. Shilling trom one OBIr to Ile next causes one ollhe
0lliIS to be IrIIId !rom l*ing wittllle ShaIIllIld lOCkS lll'IOther to k. Gears are
Illc:Ii8d lIId tI'lloclced by ir8nal dOg cIuII:hes whidl slide Iletill/een!he cenler 01
Ile gllIIf lIld thIl SI'IaIL The IorMIll ge;n UStJIIIy 8Il1lloy synctIronizers: Iridlon
ndllbENS which smoolhIy bring oear alii shalt to the same speed before the
"""" dog d"""' ..__

1111 11_ 10IIII_ ad ••' I e .
..... II M. CI_ CIUIIII ....., cIu. cI_ ..
.... c..llfl IrIANIlIIIIIII.. ..,.. tram." cillclllar-
IIceI 1.. cI_ .1fIcII. _. e........'... IVIIIibl.......- "'.



10. DiscoI." h hydraJIIc lint lrom Iht~ sIM cyNl. Diste..-led
lie stWbi H CIbIe.

11. Dlscol.ilClhl8i-up.,. swIIcIl
12. DiscoI.lI:t lie II•• case. hosealtwcase
13. OlscoI.ilCllIll" n hosI:s lrom the II•• case WId lI'lIp$-...
14 .'.tl,l_. lie ken~ estill nl ycte,
15. Rl!mlMl1M tronlli''rilSIIIlft,
16. Chain the lI.dlTlissbl to the-.
17, lkiJoIIltlIlJRRllSSlOfl mlhe IfIQlllI n lower lie IIli 'Ilhile

"""'""-... ' , r:
18. Slide the trnIIIsSilrl am Ir•• case ISS! 1ilIy Il'lID pIa.llllglgillg

!he cILCh _IMy T(IflJIll:!he1I.$I~ba iii case", I'Ii 11) 26
llbs.l35 In) n11he tr."IMssion~ I 7 • III 28 t ills. (38
Nml

19 InstIlllhe tronlli'WIShIll TcII'lp'" ij.joinI sIr1p bois 1Il15lltls
(2Il Nml

20. CorInlldIll,'" " ,..,._the.. ' CISe ;nj IrJnstl\I$StOl'
21. eor.:thll." cee 'I1!l'Il hose. the case
22. CorwChl8i-up IifII sw*:tI
23. COMlld: lie tIyltaIIic Ine 10 IIIe cltaI SlM cylinder.
2-4, CorInlld 1Ie..!In ' cabII.
25. InsaIIllhe,. croSS/N1I1llIl. Toope" f8II oOSSllelOl-tl-sO Silt

bois 1Iil3D II Ibs. (41 ftIt) Rille ..~ iSoIIIor-1H'n/nrSSIOlI bolts
.33.... 1<5 ...)

26. Pos*ln. floor JIdt .... 1he balSmlSSiOn nf'* ~!he 'IlIeIllIC
.~.

27. l"lhe,. d1'I42:s1l11 lorrp the lJ-JOl" _ bois to 15 lb. (20
Nml.

28. MaiII•• ItlIIW dri\a!tlIIft am)'Olle kif iilSllllation alVllllll!.
29. 0nI1111le UIsmlsslon IJld bailStel' CII8.
3D. Raise nI !IQlOI1the VI!hdll on JDsQrlds.
31. 111SlII11he ShIIIMr stlil ShIll tllalling .ISllaPlllg on some m0d

els) and illSlllllhe shift Iewr and stub shat • III assembly
32. tllSlllllhll shl' IMr 0'" tms and tile transmiSSioo lower duSt

boo4
33. InstaIllhe shIIIlMr knOb

0.,.l1l1I 011" .....

ffU '
.... F 1.!

1 Diseonnecl \tie.'" bMI8r)' table.

2 Raise O>d """ __""""'"3. Remowe the Slid Plale,
4 Drain the trnmrsslOn nI ba'1S1er case.
5, MaldIr8t lie Iron! and ~r~RI yctelOr insIaIWion aligll-

"""6 lJItloIl n11fll11l:lWe .. liI'.eshm

AI. 1~... ._..a... nt-' ......
..........111 IIWlS. .....

DRIVE TRAIN 7·3

AI.Z_ .........'N I"M IIWlI'I I I

7 Dis::onnea te hllslti CII8 3M: IIINge ktJIl Ire still .. or ....

"'"8 Otsall.leCIltlI ellttrlCll OOl.lfdOr!i and .. hosttrom....$I11S-
SiOO MId clItellllCiai

9 PosiIron aJd undlJ the 1I.lSIl'ission n _14I1he -.eiDN SI_
lO UrtloIlIfld ftIIIOIIIe lie rear crtISSITJlIlliber
11 ~lIeb".CDlromtheba'1smiss1On

12 lower" b"'$IliS$lOllllllough UI provid! kC8SS kllM shltllewer
13 Aeacfl up WldI'ound the 1i711'l$lTl $Si0l'l call! n lJ/'ISllIIltlI silt,.

00st bool !rom I1e IOOsml$SlOll sllil: kMer, Reposition ItlI 1m 10 ae5$1tle--14 Press" stili: IMr I!&aIoer dOwnw.Jd and tum it cIoCkwtSe 10 release,
15 Uft!he lever I'ICIretlllll8l' 011 oIlt1e Stlitllower.

........111 ryID •••' ,.IIDII.
lIIft...... ,1_ tor .

16, II ""lipped, remove the engine liming sensor.
11. II ll(JJlpped, dlscooneclltle~ cable !rom the ba"ISmisskln
18, Disconnect the slave cylinder 110m !he li7IIIsmission and positiOn II

aside.
19, 5ecln lie ITllnsmlS$'OI'Ilo IIIe Jack.
20. lkIboIlltle Q1smlssion from Ihe engine ftIlowlr the jack ..Me

"'Uno'""I 1kll:
21. ltilriclltllhe pOol bel'lnQ I"Id msmrssion~ splines wit! hi~

Jemperat\lIe orease
22, A1i~ the 1I......."mlssion inpoJ shaIIl'Id cllIdI diSC spines IIld iRstaIlthe

Ir..lSITissiorl TortpJlIlhe bolts 10 4S II. Ibs
161 Nm)
23 fIeldlupI'ound the lransmission I'Id illSllll1 h sflrllevlr in lie sliI:

be P1m!he. rBe dawn.1i I'Id Un il cIoctwi. U11ot:1l it in place
mtII .. Il.m IMr on !he elm boot

24 ~ lie trMsIet case iIIlllOf!Jllllhe bolts to 26 t. Ills. (3S rtn)
25 ~ lieo~ 10lCJ'lllte bolls to 26-331 Ibs (37-45 rtnl·
26 1n!IIII" S1M cyl ndIf 10 Itle traIIS/1IlS5IOIlIlousirllJ
21 I equ-' lOS1alllhe engI'Ie~ sensor
28 IllQIllpped. amlld the""'.r ClIbIe
29 Corqr;l: the e1lldJlCIIlXIIII*klrS iIIll_ hosJ lIlIe nbl'*SSion MIdII." QSI.
~ CorvB:I1he lrwtlr case s'lll rod to !Ie _
31 __ III ltl\dlals usil'lll rw SII1P bOIS TOffIa" _ bOIl IUS

III 14' Ills {19 '*"l and .. "allge 1lHi.... CISI
bolls III 35 It Ibs (47 Nm)
32 FIII1e tmsm SSlOIl nl unIe" CD
33 Lower the vehICle

3< C<med "" --.."""_
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CLUTCH

Pressure Pltlle dllll Driven DIsc

REMOVAL &INSTALLATION

... R••,a31n 17

CAUTION

TINI cllllCll .., II11e Clltltn r·
11I1.,1111 •• AnCIr Claln, ."nt ,dll. , IIrfIcn
willi com,,....' lit! AvoIlIlllIlUnll IllY IIIlIt IrDnI Iny c11tc111U1"
IIctI el C"lIl1rfKn, UII • CIInII.rdllly ",111111,
klDc I .

I. Raise and safely supporl the vehicle.
2. Remove the IIl.nsmissiOf\ or llilllSffilSSloo/lrlBster case assembly
3 ~rk fle pressure Ill. and Ilphlei. Loosen Ihll presst.lre plale

bOIS, a IIIe at alime. in r~lon. to aVOid WIfJliIOe-
4 Ren:lve!he PlesslIe pIa1e and Cl*:h else.
5 ~ hltywheellor SCO!II'IQ, cnckS.......IlOOO- Of oller IU: reslf·

lace or repIU as f'!l"l"1SS¥Y
6 Insped~ II lOIbBillO lor enssivews Of daii.~ repIa IS......~

To ""'1:
7 II removed. Inslalllhe pillX bea'rng aIlllf lubricating "111~. Sell ..

bearing In the crankshaft with aclutctl
ali\Jlmern tool.

8. CIlecIt lhe c1utd1 dis<: r\llH)lj by Illstalling the disc on !he lnrIsmIssion

or; rr

RI. J _ ..." n'=u~...
.... III, ...
........1

,
Fig. 4Clllctl ....,.._ UL ...11II-1117-11

•
FII."" _ .. us ...
po .............." ...... . .

,..
.... 1 ""1 'C8IIdI.1'1 7 ....

....." .......... n I III' ..--

=~

AI.ll us" "atlll

.__l~....~.~..~I~"~...~;...;~"f~.;....;'~.~'~'~I1~.~~~~...~.~.~.~.§' §~'~.'~.~..~~.~'~.~...~..~.~~_~_§~ ~.§'~'~'~ i "11I1••,',1......... ,... ... 11... III ' '.... .. r" 7
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AI.".' 1"' ,.. ., ........... ..,•• •t
"''''1'.11 ' .......1••' .... FIt. 13 'If ..... ilIIIJH ... ,net ......

F•. 14 I.... Ill., tilt ny••, 1lIt1'1C. II cI..., btl.. InItIU"
th elltell

AI. 15 ......'. dIIkIl.I'I........., ........ cIIIcII 111\1---

OWING_
MUS' fACE

1JANSMISSION

'.

~-
100l

6-CYL. HHt«i

•

•
,

Au. '21'11....11 .la..11 •••

•

• Wl. RlI'l-out sIlouId not m:eed 0020 ill. (O.5lmlI .... lT8StJred y;,
rdl fr(Jll the lUll edge ollie lacing

9 InStall h!l cl*h atllJWllllfllloot m!he ~Iol bl!JartJYJ
10 InStIll the etk.h dISC on the '>OL
11 IrstaIllhe pre5Sl,lft plale andb~ ltle boltS 11l'Qllf.1iflI: Tte pre5We

;8 bolls IMI be l!\1*"td i 1ft at i
n. in rtICIIl(ll\, 1O:M:lid.",ge. TOOJ,Ie 1he pres$lJll! plate bo,ls as follows:
• 251.. ellgllle 231 IbS (31 ~)
• 4OLand421q..-a 4011bs (54NmI
12 InstoCf 1I1e IIWnssion or tmsmrs:siotVIrwler case asseOOty and

IOWef lie wtIide.
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Fit. " CtIICII 1111' c,t' 'n 1II1II......

FIt.l.e......... CfII...·'I••• dwllW-'tI7...

•
•

,.~-..-.._-
__iii -I
.._'iii ...

,,-
~-"-"",._--".",,---

,-- ---'.0-_ 1_1......... '-"_.- .-.'.0..:0.__ '0 v__

•

_'L \:\. LL~~ '"-+~OOJ)D~I)_)J. iZJ-.

4. Remow Illl pushlod.xl wastlef,
5 A!mow hi ph.lgel'......tw spl1JWJ aoo stlIm, II~ be fl8CeSSal)' lO lip

!he asserlilly 1M: of Ill! bofe with a~ IflilIIIIIl
6 CorT1lress the vaNe spring enough to flIY oIIlhe /lIIaln8f and remove II

spring and stem assenilIy "om !he plunger The letainw lab shoiAd be pried
upward with athin screwdriver.

7, RllmlMlIle seals hom !he pbloer and IIsciId Ilem.
8 Aemowe!he spring retainer IWld vahle stl!Jlllrom the spring.
9 Fle!l'Io¥e Ihe valve stem tom \he retainer and IllIl'Il:lVe Ile SClrtng washer

and st8lTIlip seallrom lhe end 01 the valve SIem Discard the stem lip seal and
the :lPiing WIShlJ.

10 Clean all parts IhorOUO~ in a sale brake cleaning soI'o'lln1. Discard."
parts IIlaI show signs of wear. pitting Of ltMT8ge lithe core shows signs 01
ellCeSSive W8lll", dee9 pItIing, sewere corrosion Of SIOOfing, leplace the entire
master cylinder. MillOf bOre ifl1)8l1eclioRs can be corrected by honing

11. l1Jbricalf: the tlore WIlt! clwl b1*Iuid.
12. Position Ihe rIl!W seal on the ~I¥e stem. The stll:lUlde1 oIlhe stem lip

seal stiOuId iii into the ul1delCtll althe end 01 !he • stem.
13. IA$IaIllhe new seals on the plunget. The seal lips laallhe valve_

end 01 !he pIun~r

14. Install the new sprinu aIlIlrelaiOef on tile sBn.
15. Install the pkHlQeI relalner lithe spIi1lg.
16. Insert the pili. ir10 lhe relainel.
17. CoqIfess the spring against the pili•. When !tie lIld 01 !tie sIem

passes 1w0UQh!he. stl!ll'llietalnel and sealS Irllhe SfI'IIIII bola irllheend II
the plunger, bend !he retainer tab on 1hll YcII'Ie sI1ITl retailllll dl:lwrlwa1I to kJdt
the stem ¥Ill retailer on fie p1tJ1Qe1.

18. Lubricale the spring iWld plullQlll' assembly dl cIBl bIaIIe llid iWld
insert the ~,spI'ing end Iils!, 1\(0 the bon.

19. Install the rlllW lkJsI boot Ofl the pustwod,
20. Lublicale Ihe ball end of the pushfod and the lip oIlhe clJst llOOt will

Clean brake fluid, Of Ihe lubril:anl supplied in 1M overhaul kil

f1,. ,.,....., 1. _ • lin""''''CIlIIJIlIIIII
.... c IloIII

Clull t: f\"<lslp,r CylllHler

At. 17 II ... tit _ .1IrqII ...dllll'"II' HIlI

-011., •••111 ••1, .. dIIIIllI 1 .,1' '1 II .....
.-1It_utl.lI., n,11I1 *'1"".

,. RemcMlIhe ClMIr iIllI reser;oir cap
2, Remove and discard tile dust boot fr0011l1e ptJshrod
3, F!tInoYe and discart! tile pushloo retaininll S/laJlring.

1, Raise and Q(IOrt ItIe vehicle on jDs&ands.
2. OiSCOMeCllhe tfttiaulic line at Ihe cylinder Cap !he line
3. UnbOlt wid remcM!!he slaw! cylindef "om the clutch hOOSing.
4. Installalion is the reverse Ii removal TOl'(Jle the mounting boilS 10 19 t.

Ibs. (26 Pin), flellil and bleed the Sy'SleITI.

OYERHAUl

1117"'_~...._1.

...._1.
REMOVAl & INSTAlLATION



DRIVE TRAIN 7-7
21 Insel1Ihe pUSfIrod nl reIIlIllf'lll washer inlo!he bore
22, InslaIllhe llI!W SJllIPrlng. Properly position the Wst boot.

REMOVAl & INSTAlLATION

1117~. 2 II

t 8M Fl.... 3, C, 20 tllru 21

Tilt Ilydraulic COIIClll*1c beimg iocofporIIes the release bearing afll the
sIM cyhllllr III II SilgleClSSd,otJtr

10. Position Ihe beanng boss onllle ITlOLI'lIII'lQ ptfI WIll sear lie llBIng
aga,nsl!he lransm,ss 011. Install anew Ie\l1I111Q nut and unhoOk the T-flIndIe
straps relaininllltle beallno.

11. 1f'lSla1i1he irJSIUlator arid plaIe
12. InstIlllhe tmsmissioo aoo h.lStel case~COl'ii'llld'" cht:1l masMf

cyI.... 1U1d bne
13 FIll WId~ '" chich hyltalIic sysIIm

1.' .......
The clutd'l master cylinder, slave cylinder nl comecting Illll.e _led

umlS which roost be repla::ed as III assembly, it is not rebuildlblll. fIeIlIr 10 the
MasIer Cylinder ren'O\I3t and illS\3llahon procedll'!.ldIinBd llIrllllf in thiS SIIC,...

~---

tlltE' Oi" '.111

'''U.11.11 'I 121,,",II'

"",'"

Fit. 21 Conn d,lc 1tIIit................ I....

At.", , '.,,.... ...........
.:p '1 IFI''''

flo, :1,.,•.,''''0. flTlUlL4 I I-

,a
'1111, ................AI·a'•"'.'1

,.. L4 ,s7

The hydfaJllC COUQllllI1C bearl1";;1~ encIttles Ihe trwml$Slon i~
WIt. '" opemion. the Piston mowmel'll causes the buing 10 move in a
SIl'alghl hne dilllClion.

The hyGiIlllic concenllic beaflng is serviced as an iI5lIlmbIy only. The
tN:iJSe ...ng portioo alb ilssembly is permnrCIy ilitatllld 10 lie plsIoo.
~ l¥:JatIIlC IiIll!S n abo pe!ill.....ly~

I DIS:olllecllhB.rve b*ry cable.
2. Ralst IIllI QIPllflIhll WhcIe _
3. RemcM!he li.1Sl11lssion
4. DisconnecIl18 C'*=h tna*I cylinder !\lid hne
5. Rf:llTIO'o'e the insulator plate bolts and slide the plale Off the blll8d line.
6 RlInove the COIlCeltric be¥lng retapning nut.
1.~ lie coocenIrlc b8nlg ttlm 1twllJamtl'lSSiOIl iflllUl Shall II !he

l8lng WIll be reused. SICLIe I1Ie beaflflg...a-""'--'ll '7:
8. In:spect the IRing IfIOlIltiIO Pill nl repID lie Ifln lXlYlll' 11 the pin is

ai8Jt!d. Ins/ajlthe COIQ1l11it beiJIng on the Irwmissioo i""WI!..
9 Guide the bealing fluid iIllI bleell hoes 1hrou11llhe openings 11'1 the

clutch hOUUlg.



7·8 DRIVE TRAIN
OVEllHAll

II EFDING THE SYSIDoI

3 Allah 01'18 end of an.ilber nose 10 the e:tJrlCRnC bePo ble: lie'
.,d place lie chr end in iI ja filled naltlriy wIIh cIIIIIn brae &1Cl MaIae
ItIaf lie tme will DJ Slblll!lged.

4 lOC Ii" bl! ! l~lIScrew
5 HM...'SIiP pmsand hold ..d*tl_lo"_ TV

btl Ilia screwr WIll Ie _ al: lie ftoor AlI.IIS wi. IIlJ!led in lie.
when lie pO was dtp;essed

6 tiM y(U lSS,sIa. releaSe .. pedII, h!n ~luiiii IIle 5lQJl!I'ICe-,
lJtJl bllbbIes no longer ... ,n" JIf

7 l.OMJ the 'IIIhicIe and Rst !he ~c:fl

1111 _

...RIIf.nlMtI

1 FiIIlle l'ISeMlir with cRl brR 1\I1d.
2 Raise and slClPQrt the vehlcle on ~ilcls.

11M ••I~III

n. cIl.Eh master cylinder. sIM cytlndet nI COlllledlllG line are'"
lIlrts and .. pnlJlIed with IIuid II the IICIOry

(,U I IH,1AI Ie IHAtJSr,1ISSIUIJ

-:::--
'=

fit. a ....... flNlll .jull IAI 11114

-AU .., " elf Ell ...., lit
(II1II11 , t1111,.. .... en Illn._ ....

7 Move the Q8aI7llllever to Pn and Nlutral and ctIedt tl see i11he
engIre s&afls.

8 Road IeslIhe wilicle.

1111 ......

... Pc ,21

l. Shift 1tle .....rs....II'issKN..·..nirj)'nI k:ldl hi: II!! "9 COIlJ'M.
2. RaI3e ancl SClPOflIhe 'IIhIde..
3. om lie coudition ollhe shit rods. bell Cfri. bell an I).....

... blrsI'lings~ as r'" r
4. Loosen" sMI rod InmilIl jmUs
5. A!ImoIe b IOCoipil tllillIIIi'I:s b st*I: rod NrlIOll to ile l1l1I

O.iQIOIlbe bumion.., shift rod. fie tIIIl ow.
6. McM Ihe msnssOllMr ,...d IftIO .. , dIIIlllt. Be sue"

lMr IS IS .. ,...d as II 'MIl go
7 CIledl the ellllilleqil 01 .. I*': dlIIn II, Iryi"lllo r-. ..~

shift will the ..wheels oil 01 ..WOII'ld- The
shlllI Will not rutile illll! pork.. IS erlQlOlld

8 .....,.ltle tn.rlflion lI'IIil illIilllll in ItIe IleI an..vm.. Pit••
Ill! shill rod "om tuming wtlile~

the IllI boI or rD.T~ lie j¥ml,Q,
9 ImlaIlhlock pin.

-e••11l1ft II ".,n ......
...... EI 1111_ ,.11111 iii rM alii,...... If
...NII .

10 CIllIck engine stafllng in' and I; be Si.I' Ilwdl noI stad In any
Il'"....

00l>

"'".....
~,

.W"ltfT

,

""'".....,.

,.
:::::,'

S1tA LINKAGE

1I17-11M.,1."

... PS ;27

1 RIae n sqlpOIt the wehicle on laootands
2 Loosen tie stili rod If\I'II'liOn~
3 Item<we the Iol:ipin itttiliing 1Ie!nm1(lfl to lhll bell ern RI chsert

IJIQll: lhll tnmon at the bell cook.
4 Pip" stufllMr in M IlIllock llle column.
5 MOYIllhe~ case IMr IS IiIr Into !he Park (reanwd) posItiOn

as poSSible. CheCk lhaIlhe~ will nol rotate in lhis position.
6 AdJuSlIhfl shill rod lrunnion to obtain free pin m in the befllDlk arm

and tigtfen!he trunnion jirTlf1W

The aUlomahc transmission allows enoioe tOfQlJl n pcJWel' to be transmil
.00 to lie rear liIheels WilhiA aI13ffOW range of engine operatlrlg speeds. It will
allow ItIe qllle 10 tum~ llIlOtJQh to produce plenly 01 p(lftl' and t«que III
vefY low speeds. whIle _ing II ill astIlsilie rpm all\IfI vehICle speeds 1m
• does Itlis job WI!holA driver assistne). The lJiW\SlllISSiOn uses aligN lluid as
the medtll1llor !he transmiSSion 01 power ThIs nuid 8) 'IWOfts In the opeJiIkln
01 variOUS hydJUic control olCUils ;n:I as a llilrarl 8IcaJse h1JaRsmls
SIOO nltllt per!lITIlS all ollhese lurdioos. trout* ....lhln .. tPI can IISitt
lrMllrOm 1ft1* 10 llOlfler.
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,.....•

F... 31 .........II.....

,,

3. loosen ttle adjusting SCI8W loetfl'lJI5-6 l\.Ins. making sure the adjusUlYJ
saew tums IJeeIy in the Ievef

4. 8I:k 0II1he atlJustlllll screw 4tums.1hen Ii~n the adjusting screw to
72 inctlllls (attn) usifWJ aIorlJle WI80Ch and a y~ in. hex haill sock8l:

5. Hold !he ldjustilYJ screw still andI~ the IockflII to 25 ft. ills. (34
Nm)

6. Replace !he pan and liII !he lMllI: with Dexronerl fluid.

,••Model,

.... flgonll

1. Raise ifld support hi 'oWllcle Ofl jlJ:kStMlds.
2. Drain the ftuid and remCJ'0'8 the pan.
3. lOOgefllhe adjusting screw IOCkrMJI s-6lums, making SUlelhe Idjusllng

SCfIM turns IJeefy in the lever,
4, On lhe 2.5l engll1e, tighlen the adjusting screw to 4' inch Ibs. (5 Nm).

On !he 4.Cl engine, lighten !he adjustilYJ screw to 72 iochlbs. (8 Nm).
5 IIac!I otI1he adjusllng SCflJW 7 turns lor !he 2.5lqll1e and 4turns fu

the 4 lit qine
6 HOld the adjusting screw S1i11 iI\dIi. the IOl:tI'lJl to 25 II Ills. (34

""I
7 Replace the pan and fill the unit WIIIl Dexlonerl fluid.

1117 '
.... f .

1. RaiSil! and support Ile vehicle 00 j.dsllJlds.
2. Drain the fluid and 11lI!lllYll1he p;II.

fII.II "

REARBANO

1112 I&lhhl,

.... f...n
1. Shill !he IrwfTissioo i~ P and lock !he ste«ilYJ collJOO.
2. Raise and QPOf1: the ve!lIcle saIeIy.
3. CIld; IIle condition 01 the shill rodS. !leIt crank, bell ern brV.l!fS. and

lin~ bushflos.llepaiJ as necessary.
4, Loosen" $flit JOO trunnion IOcktIoII Of Ilt
5, Remove the IOdqJin thai retains lhe ShiW fOlllnJl'I'Iion 10 the !leI1 aank.

Disengage lie IlIJI1niOn and ShIIt rod iIII!he bell Clank.
6. Move !he IrwmIssIon IMr rearward inIn Illl 'detent. Be SIn the

tlMl' Is as lir reanml as I win 00.
7. Checllhe ~lliJSlIlllTl8rl 01 the park deIenl by lryinglo Jalaie Illl~

st\aft with Ihe rear wheels 011 ol!he groond. The
shaI will noI ,dale Illhe p;rll; deIenI is ellIJI(Iell.

8, Adjust hi~ until it wilt iii in the belt crri ann freely. PfMnI the
stlln fod .-om turning while~nglhe Ihe boI or flI!.~ hi boll Of rllt.

9. IflstaJI the lode pin,

- •••J lk' 11 " tM1In~.IIjnI·

..... EItlI I1lII., _ II ..

........1....

1(1 ChOqine sIIJrIqj 1\ Pand I: 118 SIn it Mil tlIj sa.1 in any td'Ief •.

fRONT BAf()

.... At..n
1 Raise and Sl4lPOJIlhe ¥ehiCie on jICkSIands. The Iront band adllGlinll

screw is lcated 00 hi ten side 01 ttle case, iust atlove Ihe conIrol~
2, loosen the locknut and back rt 011 abolj 4-5tull turns.
3. Make Slf81tla1: IIle saM turns 1reeIy. use penelilling oil if II binds.
4 Ti" the screw to 72 inch Ibs. (8 Nm).
5 Back ott the saew 2'h ItJns!of '987-93 models. On1~ ll'IOlIels.

tid: IJI! lie screw 2lhlmS b'!he 251. qlne and 2% ItJRS lor fie 4,01. engine.
6. Tiffen the 10CkfU 10 35 n ItIS (47 Nm). HokI the SCI'llW still wle ligtll·

ening the locknLj.
7. lowet'!he vetlicle.



7·10 DRIVE TRAIN
THROTTlE UN<AGE

1l17-li7 ....

... nld .11.......

1 Oiscol,c IhIlllolll aJnIroI rod IPl'lftgal the ewtI.M:lr
2. RaIse n qwt lie \ll!hde on II '-ids
3. U... Illeft comot rod ...na to hokllht...amoI.lMflof

-.d.nst its •• IJ,i hooking one nt D1lh1 spnng on lhIltnIIe cortrol
IMr an:! h .. ftI 00 hlhUlle It..., bell an ba:Jad IINctl is
a1lId10" ".lSiliQS(lfl houSq

4. EI:x:t..dOe.ctllIl n lIllM"........OIIh. ide (3'tI

S, On artuIIors llCJl_wllha 1hrollIe .. 1 ~ solenoid valve. \urn !he
9111100"'10 elllllgU! lie solenoid, IW1 open ",lhroall haIMIy 10 aIow Ihe
solenoid 10 Ioc::l n! return !he carburetor to thlIldie posIiOn.

6. Loosen Itle retaining boll on ile throIIIe COlllOI adjustlflQ link. 00 HOT
REMOVE THE SPRING CLIP AND NYL~ WASHER!

1 PuN on !he end of lhe link to 811millllle pllJ nl~ the raIIlRlng boll
8 Remove the thrallie cmrol rod spring and Install it on the comot rod

from ne nearn
9 Lowl!Jf the~

THROTTlE VAlVE CABlE (K1CKOCWN)

1 ShI'l:!he '.1$Il'ission no PARI( all sIU the engfle 01.
2 Press !he cable release IUIoo.
3 PusIllhe cable COIlllIItu no the CIbIe ..... body as lIJ as p0ssi

ble
4 ReM! !he 11,6 body IMf 10 eposIion no. .....

wll .....1ohcorred~poir1 _illi" 1

REMOVAl & INSTALlAIlON

,,,AS ••
The sri11ls lTICUlled illll1ll1i.lSlilis:sioohi tas no lIr8d alijuslned:.

Proper operalion is deEfTnIlId by correct~ linIcagt adjuSlliIllIL
1, lase <W:I~ the Iron! tOO on jPWMds
2. PIIce adrain PiIllll'ldlJ Ihe sn:h.
3 Unstrew lhe SWlletl !rom the rnnmion
4. Repllce Ihe switch, using a new sell T1ghl8ll1lB SW41l:h 10 24 ft. IbS. (33

Nm).
5. Relilille transmission,

(1"1

~~

FIt.ltlm .
1117-41

,. Rerrooe the WI $hrtUl.
2. o.scalllld IhllIJMS/TllS$lOl'l hn Ule tClPeI' lIaJail1

REMOVAl & IHSTAlLATKlfl

1117-11 ."11,

~~

AI. II 111 ., I' ' II _. 111
'117-41

--

,..-

.......

111147•••11

... AS ....... J7

ThlIWoIlIe able adjusImert on'" 'leI1ldIs Is jMbmed entirely in !he
... 00,....... lIS IU ,- ",10 Qilelhllllhidl b IIX:B Io~
..~eilS.

--
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fIt._PaWlIIII, ... AS'IIII I...

.... 17 ............. ' ... 1.1.

2& eon.tllel)lll'Sll1lftlllulllil'"
27 trIsIMllle drt.estlIf!S.
28 IrIII:III lie ....
29 IrlIII'l lie Ii IlID
:II instill" OOll..b Ill:lus<ng "lSj)I(:tioIl COIef
31 lDIIlIlh! 'I1flicie.
32 eon.t lletra'tsmlssloo lill kMtClPIf bia:lWl
33 1nslII11he.., shn:u:I.

1• •• 'II.

1. Oi3clr.e:t fill neg:Pe bi1IIllry oille
2. _",,""""'lIo_"""
3. Mat:l'lumlhe rear lti\~.., yo9Ie tor t8SSlJ'lilIy, DIscol.I8t1'"

IWllO'IIlIlll ,. drNeshaft.
4. Aer'rlcwe the DIP CCJIl\leItef insp&11011 COVIf
5. Mak:Irr8rt Ihe~ drivepIIte and convetIer estIII'flIy for

.i,";;..mrnbly
6. AernlMt h ~ alIachillg ltIel~ COfNIr1IIr to Ihe _ate.
7. Support the Qlsmission assembly wilh ajack
8. Remove ltWI bolls aIIactling the fill" CfOSSlTdibii tl hi IlalSilQsloo

side flil,
9 DiI::orm h 8IlhIllsI ptpe Ii ... CI&II'1tic lXlINtltIl

10. UMlJ !IIllllw"nIsslon sl9'f1y In onlef to cIsan1IcI !IIlllluid cooler,...
11. Mythii...... hlronlltM::lt.. 15a'ItlIy lor insllllIIIon
12, DiIcoIIi-.:t h ciiI:::sI... the IJ•• cae and seo.re the .sell.....- -,
11 Disl:orJltIdhbldl~l9fswlctl_ftl,..- '; I3bIe
14 DiIcoI•.:t lie banster case all 11••lissiooIi'"
15. DIscol•.:t lie va:wn lil'lI!s _ .... host.
16. AemlM the bolIs ...... lQ ... trnIhS5iOn III !'*', 10 Ileenon.
11. Move lie II1ilussaon IiSstIlCll) nlDIp COtMI1Ii I••d10_

lleO"S1'111
18. c..JIJ lOwer h g.smi:sslm -ibIW ttm lhe.etl!de
19. Remowll'le b." case rDnil'lll boIlS from IIll triIIllStJIiS$l(WIli$tllIJ\

boy
TIl P pt
20 IItIll trnmlSSiOn RI tlansM case...,....:1." "ttil'l"'" iIIlId

!l:WGle lhe boIlS III 2611 Ills.. (35 Nm~
21, Cdull't lIiSe IIll b.lSllrission no poIIIlon.
22 InslalIIhe boIs:ilattling h binsmisslon rs -tly to lie qi,.

TOfQUll tile boIlS liS Iolkw.l
• lOrnm bolts: 25ft Ibs. (34 Nm)
• 12mm boIlS: 4211. Ibs. (51 Hm)
23 CoMecI: the 1lil:t-l4llighl SWitch wi'e and ~elet cable.
24 Connect the Imler CISlI and trnmllSlon linkage.
25 ConreJ the '48CU\fIl lines WId !he vent hOSe.
26 Connect the lluld ClXlIer lnes,
27 eonn.:s the dr'veshIft lithe transfa' case. New strap bolts shlllkl be

used wIlenMr lie drtttesh:it is diSCOrN1Ellied
lorqJe the strap boIlilts to 14ft Ibs (19 rtn), the 11.-.ge-bXa!e boils to 35

I Ills (41 Nm),
28 InslallIIe feiW OOSSildliltll Toopl the CltbSlleal8a:Nng bolts 10

:III .. (41 Nml. lieb"~'.lbii bolts kl33. Ills (45
"')

29 Comedlhetllhul: pipe. "~l(;COf'Jd'"
3l Ins&alIle bois Illa::hlnQ lie blp: Cll"'''' kl"'llql looplIo _ 10 «l ft. "'- (61 "'). •
31 IelilM llelloor jack.
32 .... lie~ COliNa:. Mtspedl(Wl CMt
33 It'lS&lillIle 1M dthtsl"" u.,. shp bolls lotqut fill _ boll IdS

10 14 Ilk (19 lin) and \lie IIqe bois to
35l'bs.l47 "').
34 Lower lie VlfIicIe.
3S ConnecIIhe,. 'I't llaIIery c:abIe.

-

-

3 "-ftl~.. 'IllIIliCIe 00 ja" IdS
4 RnM"~ hOuSing iflStjtl(bllIl e:tlWf
5, Rn:M" 1111 !We.
6 Rn:M......
7. t.tn thI d!t.:oshA br inslaIlIfion.
8. AemlM.. drII:ss1a'is.
9 Disl::oMed: Ile OIIrs1l111-.:l IOOIlIe IInkIges

10 OlSCOl"il1lCl1le fIIlArII start swi1Ch
11. Mar\( the~ and convetIer lor f881ilr.rnent.
12. FIem<we the OOR'o'ertIr-lD-G'iwIpIaPe bolts.
13. Take up tile IlIlwniSSion weigtf IIfl1tlIIloof jIck. II's aoood idBa 10

::na.n Ile lAnSmIssIon to lie jICk.
14. RemowI the _ ClOSSilenber-1o-transmiss1OO bo75.
15. AemcM the,. ClOSSiI6l1ber
16. t..o.tht IlWlSmissbl Slightly'" discomect thlluid cooIllr Ins
17. AtilKMIhe~boIIs
1& Roll lie bWlSmiSsIon i_.d tl deIr lie ari:shl7.1ofler lie ja:k

~1.1_"ld.

'11111:
19. Posl1Ion .. hilSll'lSSO'l....engine.
20 InsWI the Ifw..1I:ssic:IMH:i".1ll bois. TOAllJe" bois to 28 .. Ills.

OIl"')
21. Corm:t ... U adIr IinIs
22....., lie _ CfOlISINMia Tonp'" boSs Io:llft Ills.. (41 lin).
23. instill iIe _ OOlSSlTlel'l'ceHo-llwlSI'iSSIOn bob. TonpJe Ihe bob 10

"''''-145''').
2' ...." lIo·"...._OII....__bolls _ lIo bolls b 40 I. Ills'" "').
25. COlN:II1lI '*'JII SIift sMIl:h
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TRArJSFfR CASf

RfMOVAL &INSTALlATION

1 $hift lie case into-4H
2 Raise and St.qlOIt the_ on i&Cbta1dS.
3 DraIn the case
-4 Ma!th.liI"lI!he ,.. ciiveshall n rtmCW8 it.
5. Disconned!he $Il8edOmeIef cable. -...urn hoses and YIn! hoSe bOO!..-
6. Sclpporl thll transmission with allOllf jadl
7 Remove the rear aossrre'bll
8. MabJllT8'k the lronlllfi'otShlll and rem::we iI.
9. Disconnect !he shift lever Imllage lod at the case.

10. Remove tllI shilllMf brac:Mt bolls.

DRIVflltJF

The front dfiveshallltas a5i. C81tWl unMlrsal joinl II eactI end. Aslip
yoIle Is used 10 CI1¥h the shaft 10 !he Ironl axle yoke.

The rear drIY8stlIlII is one-pia with aSingle I3lb1 uiVversal joint aI erath
end. Aslip yoke is USIld 10 aIIaCh ltle ShMIIO the Imler case 0lJ\IMlI yoM.

Sone Slip joints are marked witI\ WTOWS a1nw spline lIf'ld SIaM yoke 'MIen
installing, align Ile arrows rile slip ioinlls not fnlrlced with lWfOW$, align the
yokes at the front and rear DIlle shall In ItlB same I'lortzOnIlII pla'le. SCribe
aligrlmenllllllb as necessary lor correct instillation in order 10 8YOItI vibrallion
in the dfi'le train.

REMOVAL & INSTALlATION

.... f...... 31 ... 40

1 Raise n saIefy S\4IIlOfl1hll Wlhicte
2 Scribe a1lgmM markS on the~ at the Unste, case. a1l1'l8liiw

piniOn gear Shall a11l1i1Ch end 0I1le lIrhestralIlOl' InstaIIaIIon ieleience.
3 Remove the lJ-bolt strap bOIlS lillie <rille pinion IJ8llI' shill (&XlII)~,
4 Discoooect lhe ,IIiveshaft al the !Tansler case PI 'llIIlOW trllI ckive

shal
To ._11:
5 Positkln Illl~ WIIh Ihe VOk8 installation lelna milks a1ilJl8d

at the lrallSfef case WId the eti'l6 pinion lI8lf shill yoIaes.

~-..'--

11. Sl(lIlOfl the mslel' case wilh a11001' jadl or \faRSm1ss10ll jack and
fefJlO¥e Ill!~ing bolts.

12. Pull the case oul at!hll Yehlcle.
To 1....11:
13. Inslall the case
1•. In~1I the a1Iaching boIlS TOIQU81hem 10 26 Llb$. (35th).
15. Inmll the shift: level brJ:kBI bolls.
16. Comect the shin Ievlll' linkage rod a11ll1 case.
17. InsaBll the Iron! driveshafL
18. InsaaH the crossmember Torque IhB tr.wne bOlts 10 30 n. ItIs. (41 ttn);

\he case boJlS to 33 It lb!. (45 Nm).
19. COMllCIlhe speedometer cable. YaClllJJl hoses and venl hOSe a11he-20. Inslalllhll rear drlveshaII
21. Fililhe CDI.
22. lower !he vehicle.

6. WilIlIhe lii'otShall in the CO«lI::I posiion, use new U-Joint straps ald
bolts and tighlen Illl bois 10 14 II. /b$. (19 Nm).

7. lower the YlII1ide.

Redr Drlvesll.111 dllll U JUlilts '

• II. Fl..... H. 41. 42, 43 I"'"

REMOVAL & INSTALlATION

1. Shit tl8 transmission nI transter case 10 Ihei' nelltraI positions.
2. Raise and _ support h ...itle.
3. SaibeaJ~ mal1G at the drt¥e ~nIon 0BlI shaft and a11he ,., 01

tile driveshaft lor installalion l8IeIence.
4. Rsoove!he U-boll Slrap bois at the d'M! pinion gIliIf shall (axle) yoke.
5. OisconAeCllhe dllYSShaft at the transfer case~ shafI and remlM

driveshaft.
To ilIItIll:
6. Slide Itle Slip yoke on the UIlSlef CIS8 0UlJU shill and align the~

lation reterence malts at the drtve pinion g8lr shaft yoke and inslall the (k1'1'8
shalt.

1. With Ihe driv8shaII in the cooecI position, lISe new l1-jounl~ WId
bOIlS WId lif\ten the boIlS to 14 nItIt (19 Nm).

8. Lower 1hll Yl!Ilicle.

........

,
b!'o-, _

.... OOM 9WT"'SCIEW
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IJ-JOINl REPlACEMENT

.IMRI ••••• C1......

All .'._SUIe II $il1QIe~ lR"Wloira n- tJ-10ll1lS are not
SIelwiceltlle nllllJSl be IIJ" &1 as ill unit illoln:l to be dBledJV8

1 Atoll.."" cil'ltShala cd IflId l!IiIflillf
2 ca.. h yoke, Id lie IOOe, lfll ua
3 s.n.lhe belrr.g caps W'Ih ped'abi.., Oil pnof 10 .8ITlOI'II nl

,emove !he t8ing cap GAel dips
4 Soppofllhe' yoke 0l'I1he rise I3WS
5 lacae ill sockeIltliJIls larger In dn!tef II¥IltJe beanng cap PIal:e ltJe

SOdleI: against the ~oIl.e and arourll fhe perimeter of lie 1ir!ill'!ls1ng cap to be
fl!lTllMlll This will be !he bearing cap recei'f'er locale ill soctel lhal IS smaller in
dl8ml!tlf IhIn the bearinQ ca(I. Ptace the socket aoainstlhe OPPOSite be<ring
cap This will be lhe bglng cap driver, Position the yoke w~h the sockets in ill.,se.



7-14 DRIVE TRAIN
6. CompllSS the 'lise IillIS to fOfCllh b8aJing cap i_the IirgIr $ClCIlII:.
7. PI' IS? Ihe vise jaws Ren'looIe Ihe SOClrfIS.., beIJ1l'Jt1 cap hi..

_Iy """' .. 01 ....
& PIa sockeI nn:J!he 1*'"* of Ite renwtlillQ tNeilll

cap. PIa the smlllIr SOCUI_nsth spider. PosllJon Iht~ with ..
soc"! In avile

9. COIi,*"" VI!Ie IllS .loraIh'.'.1ilg ...."11 CIlIlU 01....
10. A!lnllM the,.nl S(ji IIils Irlrn .. VIS!
11 IleInow h IM'IIiIWlU 1&1110 CiIl b811gS. SllIIs nI spidlr lJOm ..
~,-...."r 2 7

12... eh'.IlfI$SlJI(EP),I ~icalillo.il.' 'If:JII
13. 1'olIidol,Itle sp.der in Insert .. $ills MId .wlgS.. tip'"

t&~1IIcaps trm the)'OM bor!s tar~ 10 hold the spider III positioll

III'" ' lul.' ell II~
~IJt'l .._,................ r 1 _ '

f Rurn ORin AXl f

•

·l
,

.---_. . 1

111'1 1 P 1, ••&,......
.,. P P ' ....... 11 ,
II III '19nIII,.... UIt_1

2.. Ael'nl:rtt Itle lUheel$Rl tlr* 1SSlITtlIies.

... l ~::.':~:_:)...... 71... til IlL 11$,'" ..
...... , "lllfe.11 II hi...... ill.

.,.11 I I .., I "1. II I I. "_II'.. lut as .. IIf
1 tJ 11.'1.' '1 ..

"lUI I' 771 .,__
.... 'I' .It .,._ s1 nl 1I3.' .

1. _.....
ta-R. wUIIIn.,. _1Ild_.._"""

fII.•__" I 'al 1t17-t1

1117-11 _.111.11

...AI .M1Ill11

1. RaIse nl SlCJPOIt !he IIdltde _
2. FIemcNe!he __.cal.-s and rolors
3 RemNB!he t*l plfl. loc;lql\J aid IItIe tlil ru:
4 Remove the~ ading bolts
5. Remove !he tMJb nl splash sI1eId Irom the, '!'''n''''Il''' ......
6 To AlII'IO'e'e the Ielt shall, reITllMl the axte shift from h housing.
7. To ,diM the'lQhI WI!

i DISWl".... the WIWlITl t8mIlss InJft lie stilI IOOIOf
b Remove Ihll sMI molCf from rile hoI8lll
c. P«rlowe!he ade sIBfIlrom the IwSillD

8 To in.n fie Qghlllde shaft Ilrst be SlII hi lie stili coIIIr is II p0si
tiOn on the inlemlediale shall iIlll N: hi adBlhaft is tully liQaOed in lie
illlllmllllli* shill end.

9. Instill the shit motoI', making lin thai the Iork 8llQIlIll5l11t1h the col•.
flQhter1 the bolls 10 96 Inch Ibs. (11 frtn).

10. On !tie Iell Side, instill the axle snan In the I'IouSilg
11 Partially fillltJe hub cavtly altha knJdde with chaSSis lube and instill

the hLtl and splash sh.eld
12. TlghIenlhe hub bolts to 75 n. II». (102 ttl'l),
13 Install tile hlil washllJ and n~ TOfQUlIIhe nut 10 175 n, Ibs. (237 Nm).

Install tile locIcnut and anew cotler pin.
14 Install tile rotor, caliper and 'IIt1eeI.

I8IOVAL & INSTALlATION



DRIVE TRAIN 7-15
lhat lhe fork engages wllh the collar. Tighten !he bons to 8 It IllS. (11
Nonl.

12 On Ille left side, inSlall1he axle shalt in the hOUSing.
13. PiJlially liIlltle hub C3\'ily of the knuO.te WIth chassis lube and InsIaU

!he hob iJld splash shield.
14 Ti~len the hub boilS 10 75 n IbS (102 Nm).
15. Instaliltle illJb washer and nut Torque the nullo 175 ft. Ibs. (237 Nm).

Instalilhe lockniJ WId anew colter pm
16. Ins&allltle bfallZ assentIlies.
17. lO'llef the vehicle

Pinion Sed I and Yoke

f1•. l2ff01l1 1..,,,,

3. Rtrnove the cotler pin, IOl:*nut aoo ide flub nut
40 Remove the hlJb.to-k/lJdlle atIllet1lng bOils
5. Remove Ihe l'JJb ¥ld splash SI1ield from the steetirlg knl.lCkle.
6. fIefnlNe!he 18ft axJe~ Irom Ihe houslflg,
7 It equiJ)ged wfIh Corrmand-Tract'. discollllllCl tie 'IllCUUm harness from

lie stili motor and ret1'IO'I'e the stIi' motor from the housing.
8. Remove !he rI~1 axle ShatI 'rom the housing

1'1 In 1 II:
9. InseflIhe left aJld OUhl axle shals litO ltle axle lItle.

10 To iJ1Still111le fi~ lillie shaft (with Corrmalld-Tr.K:') first lie sore that the
shift collar is in position on !he illlenTmiale shall and lhat!he axle shaft IS !lilly
qaged in Ihe intermediate ShaIIIlfId

11. If equipped wMh Commal'l(l·rrac-, lnstailltle Shin motor, Ming SUl9

REMOVAL & INSTAllATION

1.7-11 M••••

• SIt fl._ II. '1. 12 IflIIII3

1 Raise and saleiV S~!he Iron! end on jackslanOs
2 Malchmark~ disconnect !he drivest1a1l: !ram the yoke.
3. Usillll ayoke holding tool. such as J.861<t-m, or itS ElQlivaIeft on \tie

yoke, and lemOYe the pinion 001.
<t. Remove the yoke, usilllliools J-8B1<1-Ot, -<l2. and -03, Of hll ElQuivI-..".
S. Usilllllool seal remllVilloot ·25180, or 11$ equiV<llent. remove !tie seal.
6. Coal the new seal's ou1llr rim wt1tl SllII«, then install It using a drivlr.
7 Install the yoke. pinion washer and a new piniOlll'lJl TOrqlJe lt1e ntilO

210/1: IbS {285 NmJ.
8. CollMd:!tIe driveshatl. then ctIeck and refill !he difftnn1lal housinglluid

as necessary.

.... ,t... 1......

At. iii "'.111 lostI.r·
III bl III.... 1 ....

FII, It ........... rttIllNIr troll ...
....1bIft-1..__

fig. 157 R III'" """IM_.
...... '.11.-1 ...

AI· III 11HIt .
••t., 1"'"

fl.,AR ..,,.. .......
"" b.n 1 ...
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111'1 ..

... flS .14...... "

I "-0 QlPOI1 n. vO::Ie•.
2. "I' lluilt ... remove Ihe drn:eshIIl
3.~ lie prion o-llne or flu limes willi a fOIqU! W1iidl 6l&IIld

10 1hll yOile ru. Measure" amoLW1I at~,.,. My to J'O&* lte pillion,
Nl:fe for Inslilllal:llIl iids!llC8.

.. MakJI!8I11he pifIlon yoke nlllB' lor instalalion '.8la,
5. lkinQ aholding lOOI, rtITlO'o'e \he pinioo yoIre rill n 'IIIIShIlf. Discn

the "".
6. Pln::h the.! WIll, pin IkIIl'1I p pry I !rom.. ,.1 bore-_:
7 Apply OfIIIlullficanllO Ihe lip ollhe replDlTlllfll S8II /IllI insIall using a

seal Nlallallon iloL

..
..'... 1rlS&allIle)'Ol't8. no! no fie '.!lQ qrb~ jusllJlOl4Ih kI

'.'lOW fie end-plaf.
9 Sel: blYil'il pt!ll8d as klbIs

a. The~ prMn glIIf"b,;';".""up'eIOMl_ DtItJe is 6 i'dl1bS (07
Nm) lMl' \he rdId r.-.lonp IS Ii 'nd IbM

b RtQIe lie pilion 0- Ine« ku lImeS wIltl.~ W1111lCfl
anatIed to lie yoIre I'd. I' we lie n:KJll ~ IOrque ,.;:mary 10~
the pmoo.

c. lkinQ. hoIcIlng iloI nll9*n 1hII" oot In small ilolliells ItIlI
IlII!lllaSUl! unlillhe speciIed 1oI'(JJe is obained,
10 tnstalilfle driveshlft TOfque the stJlIl bolt nuts to 1. ft. IllS (19

11m).

••• "''''IIt''.1 ... III 6"$1..1 .. " III 2 C.

11. MlIli!rICft II naswy, Lower 'IIlhtC1e.

'11.•.,. ,II I.IIS_ n.scill

"""
fII. s1S .. INII .......

TO..' "'? 1•••

..,.
,..... 'MII. 'w........ I.........•DrIII ......................

"1 111J4

/

FII•• DItIt ..............
I 1111~

J-£__
..,.

Rt.lJnS" 'I ..,.... ....~,....~

At............ , 1 r r ,..__

--



Front A~le Urll!

REMOVAL & INSTALLATION

DRIVE TRAIN

COlllll1<1nlj· Trac Shift Motor aflfl HOllSIIHJ

REMOVAL & INSTALLATION

7·17

• IN A,I,.II

1 Raise and QIXlIt the vehicle safely. FIernlwe the wlWlels.
2 Index the dnveshaft to Ihe difierMliI yoke lor the proper aligr.ment

upon i~llalion Disconnect the driYeShall allhll axle yoke iI'ld secure the shall
10 the IIwne rail

3 Disconnect the V8CUlfll tlamess trom the shift motor.
4 Disconnect the _ hose trom the ale housillll.
5 Disconnect the cner link aI the rijll side 01 the tie rod.
6 DiscollflllCllhe sIlock absorbefs allhe illte.
7 RllIIllMIttle steering~.
8 Disconnect the trJ:k t8' a1lhe axle.
9 Loosen the stabilizer bar links at the bar n disconnect the slabililfll'

bar !rom h spring lie plates.
10. loosen the bolts aching tle spring 10 the lrpe bfadlels.
11. Loosen the spri0g4()-$/B:k1e bo/b.
12, Take l(l the M1igtf of lllll axle wilh a 11001 jack.
13. Ramove the spring lJ-bolls iIld lie plates
'4. Remove the front shackle bolls I"Id remove the axle "om !he vehicle.
"' ......1:
15. Raise lIle axle into positlOO.
15. tnsIaU Ihe kont shDle bolls.
17, InstaIIIhlI spring U-bolls and he plates. Tor~ lhe U-boll nliS 10 90 II.

'''' (122 IOn).
18. Tigten the sprlng-to·straelte bolls.
19. Tigl*ln the bolts attaching the spring 10 the tr.me llI'Dets
20. Connect Ihe ~lillll' bar 10 the spring tie pilies.
21. TiglHn the stabilizer bar links allhe blJ Torquelhe bOils 10 4511. IbS.

(61 Nm)
22. Cono8d!he lJaCk bar to lh8 axle. Torque the lasnnws to 74 fl. Ibs. (100

Nm).
23. Install the _ing 12mpef, TorQUe the steering dwrW-to-axle Iastllfllrs

10 55ft. Ills. (75 Nm).
24 Connect the shoctl absorbers to the axle, Torque the lower s/lodl:

allsortJer bolito 45 n. Ills (61 ttn)
2S Connect the center link 10 the right side ollhe lie rod. TorQUlllhe center

Iink-lO-knUCkle to 35 ft. 100. (47 Nm) n11he tie lod-lO-knuekle to 351. Ills. (47
Nm).

26. Connect Itle venI hose aI the axle housing.
27. Conneclltle VlI1tIm hamas 10 Itle shill molor
28. Connect the ttiveshall at tie axle yoke
29. InsIaIl the wheels.
30. LlM'llI the whicle

fill. U frI.lllllIIIt l"IIIlMltbtllllllln

.... RI"nH
1 Raise and SlIpporlttle front end on jDstlnds.
2 Place adrain pan under the shih molor
3 Disconned the VinJUm harness at the mokW.
4 Remove lhe iflaChing bolls and sJowIy tin off the motor and housing

Malclvnarklhe Shi~ lork and housing lor installalion ret9lence.
5 Rotate the moIor and lemove the sl'lih lork and motor sn8j)rings.
6 Rerl10ve lhe motor 'rom the hoUSing and remove and ,Mcard lhe motor

O-ring.
7 Whefllnslalling the mo101, always use anew O-ring. Inslalll!le motor In

lhe hOusing and Slide the shin fork on the shan.
B. Position lhe housing nI motor OIl the axle and add about 5oz. 01 axle

lubricanll0 the shin motor housing
9. Engage the fOO in the Shih collar and install the~ing bolls TOIQUe

lhe bolls 10 96 inch Ills. (11 Nm).

FUNCTIONAL TEST

• SII F1,I,.. 71 llId 71

1. Raise and support the vehicle safely.
2. Disconnect lhe '4ClILII1 harness and oonnecl ahafld vacuum pUmp 10 Ihe

Iront port. Apply 15 in. fig (381111ll Hg) 01 vacvlJllto the front poI1and IDIaIe
!he liltil lion! wheel 10 fully disenlllllJll3llie shafts.

3. The shin motor should maintain the WCUllTl applied 10 Itle lronl pori \01
• minimum 0130 seconds, lithe ITIOIOI dOeS not maintain the Vi1CUlITl, leplace
illl the IT1OlOf does maintain vacuum go 10 Slep 4.

4. Conl'lKl the vacuum pump to the rea- pori cap the porllOf the indiCalOf
lamp SWitCh and apply 15 in Iig (3Blmm Hg).
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1117~ M.1I111

- 1111.,....1111I ....',..... 1 11111 .. 1"1.
1IUiI _1It eli" lilt .. _ ..,.. "
...... .,11_ .1011I "" ..,....., cI....
oN 11" hili .....,.._ "' .

8etore hPjlillQ die belrllJlIS, m are 1 lew IIings... you should remem
ber to do and not 1o do

.......... '1 DO .........Inl·
• Remove all outSIde dirt from the housil'lO before expo$lf1O I~ bellIr·

,,'.
• Iteel aused bearif,g as gercly as \'00 wWd aIIlIW one
• WOOl with cIBllooIs In elM! SlIfCU1dIngs.
• Use (I." cky CWI¥aS g6lMs, or IIIe1s1 (IWI, 1Ft Irands.
• Clean sofvents a1d IItlSfIIfIO lbl:ts R IIhlSl.
• Use Cjgl paper MIen~ I'lO oot the Wil\lS 10 liV·
• PrlEl d,SlSS8!lbied bearings 'rom MI aNI dill Cover Ihlln tel
• Use tleirl rags 10 .. pe luings
• Keep !he beit. ir'l oil-proof paper IItlen IIIey _Ill be stored or.e not

'n use,
• CIt.lr lie If\Side of Il8Ilotls1og beIore fepQaflQ the lwillJ
Do MOT ..at "" ••111:
• Don' ¥IlllO. in dirty SiJlourdiIgs
• Donlll5e dirty etipped or liamaged loois.
• Try noI to wOO: on 'MJOden 'ffOfll: btldles or usewoodelt malle1s
• Donl ta'd8 bea'itlQ$ WIll dirty or moiSllWldS.
• Do nol use gasoline lor dean 1lQ; use asail sotwtI1
• Do IlOt SPIO-Gry bearirlgs WIlli COIfIC)feSSed ill'. Tbey Will be dlm-....
• Do nol ., dl'ly bt.nlQS
• Avoid ll$l"'O COIIOn..or dirty clOIhs to..btan'lgS.
• Try not to scratch or nick bear fig SlrB::es
• Do not al ow the beaf,"'lI k) COITlll'n coriact..rtl dirt or nISI at any

"..1 Ra se atlll stJpport!he Iront end on ja hl.1ds
2. RtJTJove!he wheel
3 O'stnCkI'IIlhe calipllr nI susptOO it Olll ollhe 'lIlIY
.. RiI'no'ote!he rotor.
S Flerno'fe!he IlJtlIM pili cap iIJld,..
6. RlmJoote!he IlJb
7. The hlil and blafirrJS are usualy rIIlIU' as aIllit The fliI iIId R

ing carrier may. tlowe'm. be ms Embled and \tie beilmlgS repIaoed asa set.
Dna! fie tlltl and bearing corner tIM been sepalaIed, fie beaflll(lS should 001

be """"8. Pack the lllil cavity and bearings with wtwlfJI bearll'l\J IJSge SId insllli
Ile tlOO 011 the axle shall II \tie carrier was sepaill!llf from the lUI, make SlIfe
you install afleW carrier seal arid illl'llll' bllarillll seal

9 Instalilhe IlJll washer ifld 1'll1:. TorQUe the' IllllO 115 ft. Ibs. (237~)
ifld instaillhe~ Il'ld Ilew ooller pill.

10 Install the rOlof, calopef ifld whlllll.

...._-,,.-,

--

.... ne

ADJUSTMENT

RfARAXIF

GI'1!t'r.t111111Jrlll.tllllll

The drive axle is aspecral type 01 transmission thai: reduCeS Itlll speed 01 the
drive !rom \tie engme afId IranSml$$lon. !hen divides lilt power to !he 'oItIeeIs
Power efierS the axl, from the driwlstllft VIa aCOfI1liWliorJ~, which is
molllllld on the drive pinion shall The drive plflioll shall ifId "'" which C3JY
Ile plJM!r ifllo the dilleitlrtial tum II engine speed The gear on the lII'llI oilhe'
pinion shall drives a lorge nno oew whose 8IiS 01 _ion IS tll degtee5 ...,
tom IhII 01 the pinf(ll'l The pinion and geIf reckJce Itle QE taIio oIlIle axle
;rid alQllthe direction of rotI:lM 10 ll.fn Itle alCIe Wfts,l1tlldllhe tdh"'s. The alde __ * Is dIIIlrm ned by dividifllllhe ruttler 01 pJJion gear
llleIh i*the IUIfltI" ot nnu gear lIelh

The ling gear driws lhe dillelelliloi case. Thls CISt 1W0'tICIes lhe two motJll
Ing poinls !of Ihe ends of aporuotI WI on lItllCfI R rnot.IiIldtwo p4fbOfl
gem The II'flIOl'I gem cme !he two sidlIlIBS. n at 'Ilhic:h IS Ioc*d (lithe
imef tIld OIl tIdllKllr SIIaI

8¥ drimg lie _ shafts!hrtllql '* .-,...,..1;0'11 the cIIlteredlil a1kMs \tie
Qlj!!f drM wheet to un lasler _!he i.... drive liltleeI in aun.

The man rthe pinion 1I"ld" side llW"lgS. which bear lie M9ll of the
drllerertlil case.., sblmrned to prov,!te pr_ r-inu (lltIoad, ifId 10 pcsi-
lion lie PInion and rIlg gewsPf~

.P'.~'F III....... 0I1IIll nIItI ., "" .,1••

...,.11 crIUcIl. II..Ill ., '" willi ,d. •...
• , .......... tlll.rItMI.

limlleH ,p dltleren!lIls IflCllloed~ whictl tend 10 link lliVl axle sr.ft
to lhlI dIfIererrIlaI case Clutchlls may be er,. e'" by samg action Of tJr
pressure proWced by the torque on \tie DIes durillll a tum. OtJnng ILmlng on.
lty paverT1lrIt, lie eftedS 01 lhlI clutdleS ore overcc:rrR nl eadJ 'lltlee11Lms ..
the r8l)l red speed 'MIen slippage oca.rs at elther wI'IllllI, tloWMI. tile cIulI:Iw:
Wllllf31ISllit some oIltle power to the wtleel which his !he grd!r.-nount Ii
lr3cI on, 8ecIlrse 01 the presance 01 clUldllls, Imilll(HllP ttIIls: lllJJiRl a~
lullfl~

The drM .. is SItd 10 trMla cel1aIfllXle rDl. This fIl.IliltI" lllSUa!lJ a
whoi! rurilef a'llI adecimallrlIctionllS ztualty aW1'\*lisGl Ii Ihe rurt.
gearleelh OIl the mg gear and u.e plAl(fl gear f«~ a-4.11 mr rr-.
thalltleootlCally. her, are 4 11 • on !he mg 0- and one loolh on ..
00 gear or pul.-lOItlef way, Itle dri'oeshalllTllSl un -4.11 bmes 10 un lte
wheels 0Ila!~ on a4 1Ill11', there rl9f be 37 Wh on Itle flf'lll gllIf
artd 9leet!l on~ pinlOfl gear. By ~·d fill the fU'I't8" Ii ilIle!ll on \he pDon
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.. into the runber (i'" on lie ring gear, the IlLITlllricaI jJlI;le litio (4 11) Is
otItail.cl

.Mlh!r l1'8hOl:l (i dMermtllM1g gIlIf qdo is to jI::IIl.tl WId Sl4lPOrt the vehi
cle SO hi: boll flllJlIIIheeIs n .. hlJlUld ...achit Il'lilR on lie rear
'IfteeI and III «i\eshIR N the batSlili$$il)1 illl'llMl1l T\fllIIlI .......
one Wille' ' -.m and count h nlJ'l'lber of turns !hat the dJi\oas'-ft mMes. The
ruTtler of h.mS I!'IIl the drivesNft ITIIkes in one alf11)IIIe moIl1loo oIlhe Illaf
WltleeIls~ appro:cimallon ollhll rear axle rallo.

9 carefully remCNe the pinion oear seal.
TI .....I:
10 lttJw and '/lSfal the new ptnian seal USIng I seal dr lief

11 A1~RI ,nstaIllhe yoIlt, washllf DlIlflicm rli. T4*n Ile pinion rU
OIliy etllJUl1Ilo ren"O'We tht st.- end-play,

'.....'AR~~lr~G

01111I ntrtI...... II' lallHll .nll ""IMin lie III.

PI[l,(.IQIStl

REMOVAL & INSTALLATION

.... "g n72, n. 7., 71_71

1. RB..nl QlPOIt the vehicle $IIeIy
2, Remove the ,. 'lIIle8Is aI brIlce INns
3. U*:hnM nlltmOVl fle ckNeshd
4 R.- ..pilion IJIIII' 3-411fnllS and fTllllISlR Ihe IfIlIId ollo1JJe

r«?Ssary 10 rWlll .. p.nicfl,
5 MeIsue and note the iIIlllUnl ollorque fl$2$la 110 to roIat8lhe pmiOn

_ will1 a1Of(JJ8 wrench

.... ' .. _ QSI .....'I........ ,..... ....
, ... I U ' M"Pi C

6. Use asu.... '1'* hoIlInO 1oסi nt rnM" iJOOn~ ru nI.....
1, Usino I SlI'*t 1lU11et. lemote" PInion yoIIe.

......a ..MaIchmark lie pinloo yalle and Q8It to\' insllllaliOn~ment
ielelellCe

12. Using aklr:,Je wren::h nee the RJUnI ollorque necessary 10 I_
repi. The I1l)Jlfed pin 00 p1eklil:1lOfque IS _to the~
ntied in fie retr'll:Ml SIeps, plus 5inch IllS. fD.S Nm)

13 f9*n!he PIflion n" in small i081iltllJts n contJllue measuring pit
load lorwe unlil Corled

I. Align and InstaIllhe driveshalt llSino new s1rap oolts Torque Ihll bOlts 10
141 100. (19 Nm),

15. Instailitle real YflIlels afld brake llr..ms

Axle Sh,tll Bearrnq and Seal

REMOVAL & INSTALlATION

1117"'.1".
.a-Rs an, 71, 71, .... 11

""'.....".. .. 71111111 ........ ,..1....

1. Jack up !he vet1icle and rerTlO'o1l the wheefs.
2. Remove the brake drum sprino ImiJs and remove !tie 00Jn.

"'.11_.....__

o

.... 75 .... 1............

-

.... 14" d .............

.... 71" U ..
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SLIDE HAMoUI

~

F•• 11 .....116•• 1lI .........1
'IIHI

2 Rerrowe the 'IIltleels and brakf:~ies

""'~ ..111;••,.'" II' I ...... II' Pli • III' lie
jiliq_ jilih II • nlll I rausel.

enlllllnl.p.., COlIIIllaUU••. AI••Un Is..... ,,;. n.
_ 11 ,. 1, ...
_ II peril lit lIllY c.U.la t 191
....,. wur. "u9IctIw!let W¥llll 1 .....
lI9III WMIlI 11. IIEVBI .
A1••j ~ IIr;lllnl .

3 Loosen lfle dl'lelelNI hous"'O ca., dralfl hlutricd nllflfl'CMl

"""" RoIale the d1J1e1ential so !he pillion lIB ITllIte shall: lock screw is '"'.
sible Aetrlove Itle screw aionO WlItl !he st8Il

S MtM~ axle sllafls IIlWlVd 1M refI'IlM! Itle C-<:iIJlIock hm the
ieceSS&J Qfl:lOVe If) \tie _ ~

6 ReiTw:lW~ axle WI: "CJTl!he case
7 Ren'llwe hl ax eshaI: seal arw:1 bllIring usilg lemovaIlool seI 6310

1••"",
• let Ftguml2lt1n1l1

1 Raise and suppclft lhe vehicle sateIy.

AI. 11 ........ i ".1 1117...

'"WI
1QOI.

.......

Fla.• RItIIfti.. III ...... IIIM......
'IIHI

AXLf SHAfT

F.. 7t "' ,..,....
~1.7...

AXLE TUIE
RANG<.......

INNEI

"Al

3. Remove me ade shalt lIanoe cup plu~ by pillfCino ,he cenler willi a
sharp 1001 and pryinlJ II out

4. USiflQ llle iJCces5 hole In the axle shan 1ta~e, remove!he nuts whiCh
aIIachllle bac*ing plale and re!al!lff 10 IhlI axle li.h ftarlQ&,

5. Remove the axle shalt hom lhe houSing wittl WI axle puller
6. Posltioolhe axle S/l31l in a'lise
7 Remove the reQl(lIng ling by drilling aV. in. hole abOtJl"4 of the~

IhfOUItl the ring, \hefl1JSi1lll acold chisel O\'eIltle tloIe splillhe ring
8. Remove the bearing _lh an arbor press. discard Ihe seal and retnoY!

the retailer plale
Ttl....t
9 CIe¥lIle beaI no and seal surfaces In Itle axle hbI, then COlIIIle the

Sl;nns with w'leel beaflrlQ grease
10. l.ubOr.aIe 11i! ~~ ot the oI1he D.e shalllllner and outer sea; lips ..ttl

wNeI bea1Jlg grease
11. Insliilll the lmer sealm he all e tube f18:log sure the seal III laces

Il'T'ottlWd nl is ~Ity seated
12. Ir1SU1f1 the seal fda ner .,d OlAer seal on !he shalt ;rld maR sue the

seat 'P laces fie axle LiJe
13. Padl hi M!W bellIng .. 18ilO g!'fllS8 .,d ."s&aII on !he shall
14 Press the new beallflll on the shalt,.~ PI!SS!he new beallng retai~no

nng on lie st.all agai'lSt 111I beBf no
15. IrisIaIlltle a.de shall
16 A/91 Ie _ retatner and bra...e SlJllPOlt lllAle on lte sllJ:!s lrJslaI and

19'terl1hlln~ 1032 It 1lls.. (43 Itn)
11, 'rlSIallltle bralrIll drufT> and 'tIlteel.

, .
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FII. R ............... II 11 I 11•••

"'."LI II ,•••

To ......:
8. W,pe the bwing bore and aide shaft h.tIe dean
9. 11"IStaI11Ile U1tlg us ng toolS C-4171 and 6436. Seal: hi u,ng

against the Sllouidef In !he axe tltle.
10 II1StaII the replacement ili:1e shaft seal with 10016437..0 C-4171 WIler!

lhe installallOlllOO1 fllCe oonoos the axle tube,the seal Is ill tIlaconecl depth
11 Lubricallllll& oore and ltie seal lip Irtsert the shall into!he lUbe.~

ing its splines \IIllh the dillereotial
12 II'\SlaI tr)e e-c IlS and seat h ades brr lorol'1l OlJINd
13 IIlSefl the Pnmn gear male ShatlIr-.ltJe case.IwOUQ/llhe t!lruSI w.m..

efS iDIlhe pi:JOfl oen AiIJl ttIe Shalt ho e...:11 the 100; screw hole InsIaII
Ii'e Jocj; screw n I \toIen 10 14 t 1/S.I,g M'1'Ij

14 ~)' an '4 in, (3rmI: bead Ii RTV to the dilBerCial ccver iI'ta d8afl
ing ltIe d fterei1: aI ald OOVI!J 'IIrlIl soMrf

15, Install h: CO~n:lt ghIefl bois 10 35 \lItis (47 ftn).
16, kIstaIllhe lnke assetllblies and whee!s

-FIr,*.~""_1..., ....ClIIIIllIltd..., HlI"," 11.111111.

17 FiN the diflerenlJal, ltll:l1IC1Wer and test!he vehiCle
18 FDf 'o'OOlcies equlflped with rriIC·loc" differentials, drive the vetltde afld

maIle 10 to 12 slow li(JJIHight tlXf'lS to~lubfil:3llt~oogh the Clt'1ct1

'''''

F6g.• "'DOIt•• _ lUll .Itt Ioct: .... 11...

fit......."" ..........1-,....
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"' 2 n 11••

R~'Jr AXI~ Unll

REMOVAL & INSTAUATlOIl

I. Racse liewunI supplIt II Ofl jil'''.
2. FterrorNe lhe .......
3. MaktIl..... RI ~SCOI.llId!he lireesMIllom..,.yoIlI.
4 OISUI.llId lie shoc:k ....5tom 1M.lias II elJIlI)ped, dis

COl'lI'llld IIIRt bar ,lie ale bidet
5. OLSCOllled Ile I:r* hose frorrlltle .. filllQ oolhe DIlousilg DIs-

cornet .... IlIbe at ..ale.
6. Oi3colltett lie parking lJ* cable lithe line>
7. Remove 1M li-boIts. Oistornd II'le spmg • lie.. stDle
8~ the axle on a ja(:k, (IfIllM Ihe spring clips, and remlM" axil

assembly !rom lfIder the vetlide
To I_II:

9. Raise the axle 00 a jadl; and inmillhe spring clips
10. Instill iIld tighten the lHlollS 10 90 nIDs (122 NOll. AtIach hi SP~fWJ

allhe rear shadlle iIld lilofllen lIle ShiIl:kIe bOIs 10~ n. 11».(129 Nm), TorQUe
!he sprintcto-!r¥ne brDel bOIls 10 105. ItIs (142 Nm).

1,. Conned the~ bfake cable .. !he Inwne rnoLIItlllQ.
12 Conna:t!tle braIte hose at"_ hou!!1lQ 1II11t1inQ_
13 Conrw::t Itle ..., Ule allhlaxle.
14 IllqJlpped, lasiJllhe lOck bif 10 .. Ide bluet and f9*n lJlll boll

10 74. tis. (100 Nm~
,5 ConrJlld the shod!: alISor'berS to .. Ide IIb!Is~ the l'lltS bl 44 t

lis. (00 ~lTl).

16 Conrm: the tt,veshIl.
11 Ins&lllIle rearllhllets.
18 lO'll'l!f lie 'ot!hida.

....11 ........... 7 7 A.

---

........._.1111... ,iI'" 111I.



TORQUE SPECIFICATIONS
AX 415 Transmission

DRIVE TRAIN 7·23

CorRPI."'.nI::.,--.,"7_=.,--;:- ~_ _:_=U:;;.":S.:---------.::..:::::;.=Ic-_
Clutch Housing-to-Transmission Case 27 h. IbS. 37 Nm
front Bearing Retainer-to-Transmission Case 13 It. Ibs. 18 Nm
Adapter Houslno-to-TransmiSSiOn case 27 ft. Ibs. 37 Nm
Rear Bearing Retainer-ta·lntermediate Plate , 3 ft. Ibs. 18 Nm

P1ug-sI1m lever Shaft-la-Adapter Housing 13 h. Ills. 18 Nm

Shift Lever Housing-to-Shlfl lever Shaft 27 ft. Itts. 37 Nm
Shift lever RUNf-Io-Adapter Housing 13 ft. Ibs. 18 Nm

Reverse Shift Arm Bracket·to-Intermediate Plate 13 ft. Ills. 18 Nm

Reverse Idle Gear Shafl·tO"lntermediate Plate 13 n. Itt!>. 18 Nm

Reverse Restrict Pln·to-Adapter Housing 27 It. Ills. 37 Nm

Pluo-locl< Ball Sprino 14 rio Ills. 19 Nm

Counter Gear lodmu1 90 ft. Ibs. 122 Nm

FlnerlOrain Plug-Transmission case 27 ft. Ibs. 37 Nm
Back-Up lamp Switch 27 rio Ills. 37 Nm

Top Gear Swhch 27 tt Ibs. 37 Hm

Plug-Oillever Sensor 13 ft. Ibs 18 Hm

TORQUE SPECIFICATIONS
AX 15 Transmission

~pao=...;;;;;;;- _.iU~.S7..::_------~.:;;Itr~Ic--
Shill To.., Bolts 13 rio Ills. 18 Nm

Access Plugs 14 rio Ills. 19 Nm

InlllrtocklDetent Ball PlUGS 14 fl. Ibs. 19 Nm

Drain ifill PluGs 27 fl. Ibs. 37 Nm

Gear case·to-Adapter Housing Bolts 27 fl. Ibs. 37 Nm

Back-Up light Switch 27 ft. lb.. 37 Nm

Front Bearing Retainer Bons 12 ft. Ibs. 17 Nm

Rear Bearing Retainer Bolls 13 ft. Ibs. 18 Nm

Shift Fork $el SCrews 15 ft. lb.. 20 Nm

Reverse Shift Arm Bracket Botts 13 ft. Ibs. 18 Nm

Shih Arm set SCrew 28 ft. Ibs. 38 Nm

Res1rtetor Pins 14 ft. Ibs. 19 Nm
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~..•
Cooler line Fitting

Cooler Line Nut

TORQUE SPECIFICATIONS
999 TrIInamlulon

u.s.
160 inch 1Ibs.

156 inch Ibs.

18Nm

17Nm

Converter Drive Paate·lo-Cnu*shatt Bohs
Converter Drive Plate-to-TorQINl Converter Bolts

Adapter Housing-to-Transmission case Bolt

G....... llocIy Bob

Front Band Adjusting SCrew locknut

Kickdown Lever Shan Plug

Rear Band AdiUstmo Screw locknu1

Neutral Switch

Oil Alter Tube Bracket Bolt

Oil Pan Bolt

105 n.lb•.

26 n. 100.
24 n. 100.

100 inch Ibs.

36 n. 100.
156 inch Ibs.

36 n. 100.
24 n. 100.

156 inch Ibs.

150 inch 100.

142Nm

36Nm

33Nm
11 Nm
47Nm

17 Nm

47Nm

33Nm
17 Nm

17 Nm

Oil Pump Housing-IO-Transmission Case Boll 175 inch Ibs. 20Nm

DUlpUl Shaft Support Boll 156 inch Ibs. 17 Nm

Overrunning Ctutch Cam setscrew 40 Inch 100. 4Nm

Pressure Test Pon Plug 110 inch Ibs. '2 Nm
Reaction Sttaft Support·la-Oil Pump Bolt 160 inch Ibs. 18Nm

Transmission-to-Engine Bon 160 inch Ibs. 38Nm

VIM! Body Screw 35 inch Ibs. 4Nm

Valve Body-to-Transmession case SCrew 100 inch 100. 11 Nm

.....
TORQUE SPECIFICATIONS

Rear Axle
!:!!P01.1l u.s. M:lllie
Knuclde Ball Stud Nul 75 n. Ibs. 102Nm

Axte Hub Shaft Nut 175 n. 100. 237Nm
.

Differential Bearino Gap 8dI 57 n. 100. 77 Nm

Hub Assembly To Knuckle Bolt 75 n. 100. 101 Nm

Knuckle Slotted Hut 100 n.llIs. 136Nm

Pinion YeHle Nut 200 n. Ills. 271 Nm

Ring Gear Case Bolt 55 n. 100. 75 Nm

-•
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TORQUE SPECIFlCAnoNS
3ORHI32RH TnInamlalon

CI~~ u.s. -e-r Line RItlngs 1311.11>0. lUm

eon... Bolts
9.5 m., 3-1"0 conver18f 40 ft. Ibs. 54Nm
9.5 m., 4-lug convert.r 55 ft. Ibs. 74Nm
10.0 In. 4·1ug COIMIlter 55 ft. Ibs 74Nm

C....-_u1S SO ft. Ibs 68Nm

~1I.8aIts 55 ft Ibs. 75Nm_AdIplo.-.u Bolls 32ft.... 43Nm

F""" Band _ Pin-. Plug 13 ft.lbs. 17 Nm
Fn>nI Band Adjusting _ L_ul 25 ft.lbs. 34 Nm

_ .... ilo<tf-...Park Goa. Bolts 8ft .... 11 Nm

Co.....'" CIuIch PutlIModuIe ScIllWS 35 """ Ibs. 4Nm

--- 25 ft. Ibs. 34Nm

011 Finer SCrews 35 indllbs 4Nm

011 Pan Bolls 13ft.lbs. 17 Nm

011 Pump Bolts 15 ft. Ibs. 20Nm
R",Su__ ISO """Ibs. 17Nm

Prill Uti Till Pof1 fJ'Jgs 10ft .... 14Nm

ProIIe.1I ShIft Qamp Bofts 170 Inch Ibs. lUm

RIICtion Shaft Support SolIs 15 ft. Ibs. 10Nm

Rear Band Adjusting Sc_ L_ut 30 ft. Ibs. 41Nm

Rear Moon! 80IIIINutI SO ft. Ibs. 68Nm
__...1___ 35indl ... 4Nm

StIlI." Adapter Qamp Boll 811. Ibs. 11 Nm
V.... Body_ 35 iftch Ills. 4Nm
V.... Body...._ Bolts 100 Indllbs. 12Nm

-
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TORQUE SPECIFlCAnONS
SA 1015 TrlIMIIIiuIon

~MoUntingStuds
U.S. -

8 ft. Ibs. 10Nm

ffont Cue BoMs
Smm (5/16 in.) 15 ft. Ibs. 20Nm
7 mm (114 in.) 11 ft. Ibs. 15Nm

~,,","iidiidll ClsMrFronl Case_ 131llbs 1SNm

Rur case-~lntefnl8lhale Case Botls/Nuts 13 ft.lbs. 18Nm

Ilearing RelJlntr Studs 16 h. Ibs 22Nm_lSI_Nut 41 h.ltls. SSNm

IlIIInI Plugs 10 ft. Ibs. 13Nm

Draon ,lid AI ""os 20 ft. Ibs 28Nm

_up L1Ql11 Swltdl 20 11.. Ibs 28 Nm

Front case Mounling Slud·to-Clutch Housing Nuts 2611. Ibs. 35 Nm

....
TORQUE SPECIFlCAnoNS

~..
231 Transfer C_

U.S. _.btc
14 inch Ibs. 1.6Nm

YolIru 110 ft..... 149Nm

Vacuum SWItCtl 2Oft.lbs 27 Nm

Range l.o'IOf Nut 2211..lbs. 30Nm
fr<Ifll Cose-to-Aoor Case _ 30 ft. Ibs. 41 Nm

Row_Bolls 18ft.lbs. 24Nm
e-Hoosing Bolls JOft..... 41Nm

DIIIIIAI ""os 35 ft. Ibs. 47 Nm

Ile1ent PIuo 1511..1bs. 20Nm
Front Bearing _ Bolls 1611. Ibs. 21 Nm
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SPRINGS 8-2

REMOVAl AND INSTAllATION 8-2
SHOCK ABSDRBCRS 8-2

REMOVAl AND INSTAllATION 8-2
STABILIZER BAA 8-3

REMOVAl & INSTAllATION 8-3
1IlACK BAA 8-3

REMOVAl AND INSTAllATION 8-3
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REMOVAl AND INSTAllATION 8-3
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REMOVAl AND INSTAllATION 8-5
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REMOVAL AND INSTALLATION 8-13

THE ROO END 8-1.
REMOVAL AND INSTALLATION 8-1.
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STEERING DAMPER 8-15
REMOVAl AND INSTALLATION 8-15
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8-2 SUSPENSION AND STEERING

~HOin SlJSPPJSIOIJ

."f1u .t
AI springs mid b! examlll!d peroOdiealy lor11'_ 01 sh taed Il!I8'o'es

loose 01 rnGsIng d ps, ""opel Mge miw!~ shaOles and I'lCOl'led
posdlonlng oIlhe s;Kiogs Ol'!he saddllls ~ngs'" 5t1c1ed IeM:s do nol
ron lIleif normal ~er'4lt MissiIQ dIPS"" pllIIIll( lie~ leaves 10 Ian
MOl' tr-.: OIl rebOund. 8roIDell 'eMS,..,. maIrie lie 'l/tllcle /lil~d to tlWldle or
P!fTlI'llhe &KIe tel sid~ 01 line 'Neall,••''OS nwy I:we<il caus no dIffi
CUIY In steering. SDrI1Q~ CIClS 01 bolts lYUl be Dghl ft is suggested
hiller be cI1ecIled at each vehicle i/'GPICtQl,

REMOVAl &INSTALLATION

... ASI,. 2

1 Rarse IIld support lie whitle satety,
2 Support Ihe hoot axle so ltIe weI1IIls "Ihewed
3 Remote Itle SlablliZtr bar 11* adllllQ IlL
4 AemM Ihe~, U-bols and~ IHI'" the axle
5 Aerrolie the Id~ boI.:liIchIlllIlhe spring Ironl eye 10 the shDJe.
6 Aetrole the Spring IruTIlhe whicIe

Tel , I:
7. Pom:ln Ile spri~ IfQft eye tl'Ilhe Shadde.
a PosO:Jn .. u eye in hi~ bra:teII
9 IItSIilllht 5IlfWlQ II... IJ-tlcls n N$. Toraue lie IUs kl!KJ l bs.

(l22ltnl
10 .MadJ the SIIbIIZIl' ta' I
11 AemlNe !tie IXle S4lPO'f
12 lOlRI ~..ehde
13. TorQUe the Irate stDle _,.,. III 100 lL IlS. (135"')
'" TOI4JeIhe .. eye tl'adlell'lf 10 100 1t lIS. (I42 ttn)

."au:

At. 2 EI; II~I....... ttInI ......... ~I.''''''':.....
lot

REMOVAl &INSTAlLATION

.... ,,: w2.I,4 •• 5

I HaI~!he l4lOe' stem "om It.imio;luqawrench Of \lISe lJ'P pl_
then rem<M I'll! IJppef ellO lid, washel and grOfllllllllrom Ile stIOCk~

"'"2. Ra se on supporllte lronlllld on jDsIints.

-

....
lHlXJ(

..Kill

i\.::.,....'"
•

s.,,,'" ---~ \
M4Q(U WASHER NUT JOLT

IOU

............



SUSPENSION AND STEERING 8·3

-AI. lUll. Wi. I It .".,..........., , ...
-""

-At· .. I 11.............. .,
................... 1 It"
........ lnlIIllnlnl

-At.I' ! It., ' ..
.., IIP slUii ......
.... 11I11 .... 1M ~ID"*

3. Unbolt thlliower end thell remove !he shed: absorber
4. Remove tile remaining Uppef lIIommet.

To_I,
5 " the shOCk absortlerS are being replaced, make SlI1lha1 you use new

O'orrmeIS at the ~end. If you are reusing the Shades. its il good idea 10
repIa lIl111I.lletS lh1l show any StQflS ol_ or R more !han ayelf old

Ii 11lSIaI11he~ jJoont on !he shoct stem. wlhlhe shoulder lacJng
.....<Is

7 MooI1Ile SflocK at h lOwer end, Wllh lhe Id firoger-tl\1ll_
8 Guide lie stlOdl *'"no lhe ITIXflIIlJJ hole in fie m.e brillilet
9 TOflJJlllhe"" end IU 10 4S n Ibs (61 Nm)

10 lOli'W" WJhlcle.
1,. InsIaIIhlQllll' end grommet will lhe shoold!f lacing lbIrlwads.
12 A1911he shotiders oIlhe two t.wer end \IOlilds In lie Qne 1IIOlIt

inQ tIoIe. ~lIlhe ....Rl ru Torcp lie nut 10 9. Ills (13 Nm)

.'t I'''' I .. II , t ........ ~ ..

I UIII III 'I " • ., ' 7 ,
... ,111111'" P'I p.. e. TIliIIIIIIi lilli'
... " '2 I 71 lal P ..,
••• ',"'17 llilll __ td ."'! 'm.."._', 'I'
.........1211... 7 ... PI.

7 Malle sure everything is alogned, lhen lIghIen the recalners 10 specilicalion:
• flame brackel bolls: 30 It Ibs. (41 Nm)
• Link nulS 45l1lbS. (61 Nm)
8 Lower !he vehicle

REMOVAl & INSTAllATION

... fl5.' ... 7
1 • jQ$$Wy, 13lSl! n s*y Sl4lIlOIt Ile\lehdr lor nm; h1J1I!M( h

.a _ may I'IOi ,llaIty b! r&!lOY!II'" lie -elide~ ng on Its 1ItllIIb (tl ord!s
tl1SSlJe,,-aI9'~ n 1IlSIal1atlon, ttse suspel'ISI(Il sin*!~ Ie
Vflt1des'Ml9Jl dtrtQ Itll$ PlOO!!l1Jre.) Ma6Ie SlJe lie Vflt1ide is on a1M!:!lJtIl:e
WII1ItW1 partJllO oo.e Uly elliiV!d m bolt! ttse trl;Q n ctuJs::d

-TIll.". 51_"1 HI" II" .... S11111 .......
......_ ......"'. III 1II......... I
_1111•••• a.II""" 1Ss1 lUI.

2 UrtlOlllhe '* hom the Imle tneklIIlI'ld the adI blUEt
3 trmllllll on IS the 'MrS!! of remrMll T(l(QUe IIlI!I relltnlilJ nut aflhe axle

shill: Ule brIl'Jiz( 10 74ft. Ibs. (100 Nm) TOI'lJI8lhe 'elaining ru: allle trame
bI1dlet to 125 ft. Ibs. (168 NmJ

R£MOVAl &INSTAllATION
Sl p prlll(j Kiluckle

Fig.• DI_IIII 1IIn..,.. "IdI'" 1111I
blilOsl or tilt IIstnCllIt-1l117~....Iclll-

REMOVAL & INSTALLATION

1117-11 "~1cIw

.... n5 ......
I. fIImwe the 0lAlr axle shalt
2. RlI'nove lhecalrper.m. pIaIe frlJ!l!he k1u:Ide

--

-

Fig. 7 Imcll: hi n10untlnl

-
-

Fit_ .....1tDr b" moulllli

.... fll.a 111IlII.

1, RaIse lAd qport Ihe ~n1 end on~.
2. Unbolt !he s&abIIi29f bw from the wertlcallmks
3 UnllOllltle sQIlIIizllJ 18 from fie Imle tntIIib
.....11:
4 Replace~ worn Of 0iI._ n*Ief pW.
5 1,.1 lie stabilizer bar _!he Iris Int. hWld-1iItl1Il""O the tab1tse'S.
6 Insaillhe"'" bidlts.. hand-...-_1inQ Ihe tasl&:ws



8-4 SUSPENSION AND STEERING

-..::~-

1111 • ¥ltlml..

... FII.r.11 111,.1,

1. Raise and satel)' Sl4lPOflIhe vehicle
2 RenIMlIhe tllb lulng and ade.. .
3 Discol.lICll!'e lie rod end Of ciag Uri 110m lie' irlD krldle.
.. 1lllllJWlld. rem<M! the~ .,..we lnlllDel
5 Rlrnove !he ICJPllf aN Iowa' krl.c:tIHHlIll jOdt:* pm MId d
6 Sdie the Ilnuck6t WIll. brass tW"I....1.........

TIl 'I:
7 PosiIlOn Ihe krlJl::Ille ower lie bllII lad..RI iRSlllllhe IUS.
8 r~ Ihe lClPtI balilOlllt flit 10 75111tls. (101 Nm). T9*n lie

ball join! nt' to 7511. Ills (101 Nm) 00 1990-91 whlcles Of 80 It Ills (1l!J
Nmlon 1992-95 vehicleS.

9. InstIIIl new mtter pillS II !he ball:stud hole doeS noI a11~ with the Id
casleI~. lur1lll tigtfen Ihe IU lRillhe ooIer ptn 131 be ms&lIled.

~---..::.
3. RIItxM!he KruillH~ jOinI a:JlB pira a'ld iUS
.. Olive !he kr'o:lde Oli ...lh I brass liilile
5. AsphllltlQ StlII is IocaIed ,n !he boUom of !he ktldlt. Rlrrlow!he spM

ring sea: wiItl tool J23447 Of ecJJiYaIerlI as sIlOWfl
To".:

-. "III 1 " III DwtII ..
.......... 11111 n.. (1.111 II.)"
.... .I2IM7.ICI II... • 1.11' '111m•••
• 111"""'''''.' hi , n_1 aSill...... ' ' .

6 PosGoo!he sleefing~ over !he ball )Olnl sWs ..., ils&IIllhe
lau::lde-l1)-llIj1lO'rt coler pins hl rus

7 Tiltllen!he krutle retaining I1lJS kl75 It Ibs (101 Nm)
8. 1nsIa111tle caliper ancIlOI' plD 0l'l11e knll:kle TOflJI8Ihe caliper anchor

bolts 10 n n 100 (105 Nm).
9 InstalllhelltJtefaxle shaft.

At. 1'''' I".....,.. .......
,.. .. _ ...1tllII.lIlIllnMl-

~

AI. 14 u.n'" i.a.. '" ......
• M .......... 1111

-.... 1' CiIIIr ".cd.
•• 11 ...

-FII.11n.'1II1 u ......
tal ", ..

AI. 1", t ..
7 ''1,IlIIIIII.II III ..... ....



SUSPENSION AND STEERING 8·5
10 h'lSlallltle IllAl belI'llg HI axle WII
11 CGvlect lie I.e roo end Of liag
12 t1.pped. i'lstaI III ASS 5efISOf _Ie lW'lO bradlet

' ......1:
4. Use tool J-34503-4 n J-34503-21o lfISlIjl!lle bill joinl by rete'SilO

he le'llOfal procedlre.
5 lnsIafllle kruile.

REMOVAL & INSTALLATION

... RI 111

• ..... 111. Ii , '.".11 'I ,......... ' .......
1 AlImoYe lie stlleriJW;l kIu:tle.
2 PtUlon aball jon: removal 1001. J·34S(13.1 Md 34503·3 (I ~1l!fII,

in aC-ct.l1l1S shown. and on !he~ baIIloinl.
3 n_ the clnp saewto feffiDYe the joint from the Dill yoke,
TI..-II:
" Uselools J-34503-5 and J-34503-2 Of eqlJlvalenl in a simll. rrBlner, as

illustrated, 10 il1Slallllle ball joint
5 InslIlllhe knuctle.

'r 'S'

n.. tires R 110m trMnIy if Ihe wtIide IS nol SIIbIe on ..~ 01 •
the hRllllg seems poor tI1e whee' IIiOlilTltl1f stlOIid be checb:l, nIll.
men problrrn is5I~ first c:heli br "opel I" illlliannI oIlef pos
sible causes. Ttl!se (3l be worn 5lJSIIlIl'lSlOf Of sIllennQ~..IIs, a::ttdlrt
<larNOil or M!l Ill. '*fled tires II any worn or dill. compol_1ts R
IoI.IlCl !hey lTIlSI be ,epa:ed before Ihe llIhlIllIs 131 be PlOI*IY 119*1. Wheel
a1i1JVTlflll rQll'es YllfY !llCJlfll'lSM! elJ.lipmenl and II'l't'llMlS miOOIe adjUSblllllb
wtllcl1lTlJst be acoJrate; it stlotid only be ptIflormed by a trained h!Chndan.
Take)'OUr 'o'Iilicle 10 a property ll(JJipped~

FOIllJIIPo'iBg is adesCripllon oIlhe alignment angles whictl are adjuslable on
most vehicles and how lhey alfecl vehicle handling AIltlol9l these angles can
apply 10 bOlhltle "ont and rear wheels, usually only the Iroft suspension is
adjustable

CASTER

.... f .... 11

looklllU at a Witlide Irom Itle side. C3SIIr aroe describeS h~ illS
,.. ..., aIltIeeI qIe The sl!erlng ktu:kIe is *died to" Ide •
llJ~ ball jolI'CS 01~ ClIRS- The .... prdsnlld"In ~B1 BE ....
pns» steer Ihe vehde. 'MllJI1tle l4lPlf port is 1IIIId tu,1his is descJil:Ild as
posJlM c:asarr HIvtrg aposrIJv! case tends to rrIIIe lie 'IIhaeIs sell w*"'lg.
""''''U dIred'lDI s&ItiItt Ec -" pDSftc:.a*''''hllllllels twtIlll
... wthIe an urJMn casilWlI cue alUI" one SIde. OweIoDQ Ihe wtide
or~ I. SPII90 wiI aIi!!d caster. as will QISilg lie _ ~ Ihe 'lllhicIe. I
lie re;r of ItJe \llhde is IOMf Ihiwl fOITIII. lte CIS8 becomes rroe posilhe

1111'1111; .... 1Dr1allll......., 'II.......

,
/ ,,

~
_.

"", .......--
/.-, .....'c••

f1;. 1; C8IIIr •••• lIIi11;'" ..........,. C••rwt.I'I.-..

CAA4IlER

-"AI. 17 ......... II ,.11.. ' 2' '.'1111 " ••
....11111

REMOVAL &INSTAlLATION

.... filiAl 1.
-lltil "..... ,...1NIa. _ ""'111 ...11..................

1, Remove !he steeril'lll knudde.
2 PosllJon abaIIlQirII removaiIOlM. J-J4503.1 and J·J4500.3. as shown.

on !he lower bill _
3 r""lhe C" screw 10 rert'lOlle the joint tromlhe IIIe yoIle

....R;.. 21

la<*lng !lo'lm atlhe wtleeIs 'rom iKloYe Itle vehicle, toe qle is Ihe distne
betwelJllhe "ont ollie wheels relative 10 lhe dista'a belween .. bact ~ ..
wheels. Illhe 'IIt1eeIs iire cIosel aline Ironl, they 3fi1 said 10 be loed·in or 10
have negative loe Asmall amount of neoatr'1e toe enhances directional stability
and ~o'o'ioes a smOOlher lide on tile highway

... F1; .21

lJx*,rJ;j trom .. Inn ar lie VlIt1de. am. IS l!lI.-d or oAed III of III
lop of ..-.s. Mwl1tle~ of ..vrtl8els n blllld oR, bs is~ tal., •
byare bRed lU, illS pos«rve.ln aI\Ill aSIilt4Irlll:ln at l..,.rne \3.m
_ rnaxmze c:ore:t of !he bre wIh the r!.8:l IIu' 1IilW,1lO rru:fltlllQ1fhe en
bel ~<mses sIr_ Ire s&ab.ltj, iu..uas~....,~ Sleet

TOE"'"---=
..",. "'..-.,-"-"Fit. " LIwtr"'1.' .......IIICI ....1I.ti•• tooI. ,. "..-



8·6 SUSPENSION AND STEERING

0 ) ~ \ \I
" ri~ fO 1

;:! I• • .~
/' ~o :\0 •

f
, • :, FRONT •

j 0
, ~

TOE IN
A A C'.UNIlU WU lIOU $IIWGIff -.-0

TOE OUT, "COt.- -.l. "OU ...... tR;U 'OWMO TMf -...

& lQ),~

( TIfII CONTACTS TMf 'lOAD SUlI'.-a •
II lIOIITMI~IlAHGU
,~- ,--= Fit. 21 wt* tH-ItI..... 11I...... beN.I tilt ...... 1. II_II tilt

RI. 21 C..lIlIltll".I'I ~wIIIl"l1lI. InMd 11III1111 tilt rw

NA

""NA

"NA

"NA,,
o
o

I··
'm'

"'""'",,
o,
o

,,
o,

'I1N-'hP
'hf\!-'I1P

'hN-'hP
'/:>N-'hP
'lfN-'hP
'I,N-'hP
'hfl·'hP
'hH-'hP

••••

••••

WHEEL AUGNMENT...-
'-

1111 r $,... .
.'" .
,W< •
....- ............--,--UlMlll_,_ 1''"'''8'119

WIttI ..._,,_ 6P-l'P
11l\M1fl_l_ lIP

WIlIIIIlIID!IIIlItI.- 6'IIP

""'117 •
,.. 'iJ,.. .,. .

All spJi'lgs stwld be ex¥1lined periodically for broken Of shihed lea'les,
loose Of missing clips, ~op8I' iIlQle of 1hB sPring ShaCkles, and incorrect
posllitl'lllg of the springs on the saddles. Springs Wllh shitled leaves do no!
relain lheir normal~_ Missing clips may pennillhe spring IeMs 10 Ian
0tJI or break on rebound. BrM Ie:aYeS may make the 'IlltJicle /laid 10 handle or
pennillhe ide 10 shift 001 at line, Weakened springs may break causil'lg diffi·
c~ in SIeIlfing. SprilJ!) atIIching ClipS or boilS must tll! lil1lt. nis SlJOllllSl8d
thI1 they be checIled ilIlli1Ch 'o'etlicle inspedion.

SllrlrlljS

REMOVAL & INSTALLATION

.... FIgonU

1. Raise hi whitle W11t1 ajacIl under !he arIe. Place a jadt$1l1'1d lIlder!he
llalllll side rail. Then lower !he axle jact so !he load is relie¥ed from lhe spfinll
and lhe _Is just !Oldllhe 1I00f

2. Oisconnecllhe shodl; iilsorbef hom the axle ShaR "'be braCbl.
3. Remove tile lHlolt nuts, the U-bollS and !he spring brackellfom the

axle Nllllile.
4. Remove tile bOIls attaching the spring 8)'eS 10 1he rear shaelde plate <rid

tile lronllmte bracket

5. Remove the srmng 110m tile~
6. Inspoctlhe bI.lshinos in Ile eye of the main SPrillllleal and the bU

oI1he spOng shackle !of excessive wear. Repllce II ri8CllSSllfY
7. The sprinog can be disassembled to replace <rI indMdtBI sprlnglslf,

remo't'ing tile clips and the cenler boRs.



SUSPENSION AND STEERING 8·7
II' 9 r

8. 1IlsIIII1he spring~ _ ... ,.R:XII pille .., h IIonP
!me lllddl

9 InslllIIhe spong eye Gdir'lO bolls and rUs ft'I only linger-~ the
ruUIllSIme

10 Move the IlIe inlo posfie-l on" sprirJ;J ~ IOWllnng tie axle jack.
Place tte spring c:en8 bOn in Ile axle sadlIe hole.

........,.. _ ..... 'rlP.ltt ........ 111......,
11. Instaliltle spring IRkS. the U-bolls and \he U-lXllt nuts. Tighllrllhe

IlltS to 90 II IIJs (122 Nm).
12. Ccmed!he shock absofber Ie" axle looe tnckeIlIld llgtlten the nll

to 15ft. lis. om Nm),
13. !l5IIlthe'flhetl""esllld~lheluglllJslO1Sn IIJs (ImNm)
104 Aemow the iIck 1M allow the~ of lie vend! 10 SlIM tilt bUShligS

in IleillC*lltng posiions. TI~!he tront spring e,e-ID-stai:le.. bOI kl
9151 tis: (129 f111'\'l)

15 T9'iB1hlW sping~~b;aid bot 10 IllS Ilk (142
"')

-.... 1111l1li 17 Dn ...
......... tall. Let

C Rlliiitl'lt" shocIt ItlsolM'~ i&iJillQ I'd"snt boll. lim
h _ shill nm bi.... and ,ellOW the shocIt ...18

5 Ins1IIIh Shol:ts ifl fMrJe Ofdlr of !he ren'llMII pll'llBl.ft, TOI1Jl8"
~ rU nl iOMJ iloilO 44' ItIs: (50 Nm).

REMOVAL & INSTALLATION

...Alnll

1 • necessary lor acx::ess, .aise ifll salely Sl.QlOfIIhe VlItlide
2. "!he vehide is rasecllof access, posiIlOIl ill jatk tniIf lhe,. axle and

fide •~ to rei ewe .. axle weidIIlrom the fa spfl"05
3 UriloIIlle • hom !he DTR bl3Clllt
04 UnboIIhe wlrtm Ihe axle lUbe
5 A!mcrR !he m biw f:'om the 'o'd'ide.-_I:
6 lOMf the whidt 10 tts I'lOOlIIl fide posiIion ....ut .. YIIicIe'S

-'1';1'" is tJIy llf"A/llll and boIh .. troll nt,. wheeI:S dloc:lIld.

•• ' '1' ', .. lI.n ,,,.7171...
IN.lll , -"17.111) " , ,19
................,1.1 1 " ....
.... !II'I' A9II. • III ",In., .. 11119.." ....
, 1raIIl .. II ,t et ....
11M II btl , ....,."I! J

7. PosIIIOfl the eoos ot the rep£aaiIM m bir In 1he Ifame Rille
biatlb and inSefl!he tracll: blr bOltS

8. 11'IS1a1l1l'ld Igillen the liD bw attaching rus 10 125 fl Ills (168
Nm)

--

REMOVAl &~ALlATION

...' alP.- tIIIIIl.1 ••

---.---

.... R•••n.M..a
1. "'" Old saleIy """"' .......
2, PosItI(ll alid under .. rw axle and raise • «lOOIIh 10 rellM .. axle

__ hID the .. springs.
a 1lIl1l0il .._ iil_..bobo _ ~na .... Old _ ""' ..
~ bracilIII stud.

-.... ML _. " 9 _..,.11 'I, ...... ,.. .,.. ,,- -



8-8 SUSPENSION AND STEERING

SlilRII~G

REMOVAl & INSTAlLATION

.... R... 27ItnM

1. __"" r.~""et'••,y_
2. Place the Ironl wheelS in the strai(.tJl·nad posIIion.
3. Remove the hom pad from lhe Sleefing wheel
4. Remove the steerIng 'IIfl8eI retaining nul
5. Remove the hom contact compof"leflls: bushlllll. receiver. llexplale and

insulatOf

6, Remo'o1! lIle horn contact pin and bushing Irom the steering wheel.
7. Paint Of scribea1~t mar1ts on !he sleermll 'IIl1'IeeI and shaft lor ref-

erence during assembly.
8, Remo'ot the steering wheel using apuller,

To Inlllll:
9. Position the steering wheel on the shaft. aligning lhe scribed markS.

10, Inslaillhe horn conlacl pin and bushing
11 Instalilhe hom contacl componenls: bushing, receiver, f!explate CWld

insulator.
12. InSlali1tle s!eerll1O 'fIf1ee111U1 and Wiftler flllhlen the nul to 25 nIlls

(34 Nm).
13 Instalilhe horn pad.
14 Connect the negative battery cable

....
fII. Z711lt lion ,.. II _II., ..
InlII _ifill ~ IllIYIIII CIf'I-"' ,.._ ..... FIg. 21 R 1l'1li1.

"" ...

....
FII. 2I1IlI1 rt....... let... 111111...
1M IIafi conllct IllIIlQIlIIIIIII

...
FII. S2 RtnIM 1M 11....
• ...... IIrt1l1lM1 , ,

FII. 34 &pI'.... view Of. ctmmon .....'" .............
CGIlII.......

....
FII. tl M _ trIcl

" lit hIn cenIIct ,In IllIIIIIIIIlIIi

.....

....
fig. 3S OIlct tilt ...... 1,Ioou.d, rtIIIM till '111.... II1II1111 till
wllltl ....... 1I1Ift", Ill••

•
Fig. aD ........ acn.........1IIlI,
......... 111111..... Ncal", II1II flu.....



REIMlVAL & INSTALlATION

.... RL .14... 41

1. DlSCOlI.a1he banlry 1IIlUld.
2. eo.erh ..,.....oflhtaum.
3 AIIt'now lie coItIm-tl-dI5fl bet
4 Will bl eoIumns pia: !he cWm in ttle noo-M posIion.
5 TtJI'fl \tie IIey' to lie LOCI~, then remove !he II!: illg wheel WId

hOm~1IS.
6 RemoYeltllloclcplate COWl.
1 Compress !he 1octP'*lISlng tool C4156 Of 1QU1Vl1ent, nllllSUl the

sletring stIaI snaprino.

-
At. • I 7j' 7 " SOli

SUSPENSION AND STEERING 8·9

De .. r 1111 i In III •• 'jI111 ._.1111 6 l1li
C4111...11!J' ' .........,.' lilli ..

8. Remo\'lllhe ar"Cllessor (Ild snap'lng.
g, Ren'llM!he~•. c;n:el no Q'll hll4JPlf tu,ng Plek8d scma

RemoYe lhe hom tuIon ~lellts from !he caralhng C3Il.
10. Remove me hIliw1l wamiog knob. Press lie knob DrIA:l RlIlJll COLlI-

Bdocbrlse 10 remove it
11. Aemovelhea_ nlallachng screw
12. Remove Ihe Ilrn sigr.al switdl '''JCllIng screw.
13. Remove !he Ive lower sleerifIU coIum sfYoud scrM and Slide Ile

shroud towards Ill! saBerlng..tleel. Apply~d PQSSUfI klttle shrcul irld
dowIi••d pressure to the illlllCatOr panel in order to IllI8De lhe holding labs

,.., Remove lI1e cover ooder the COllJTl1.
15. " the Yehlcllll$ equipped with aCOIl1Tl11 shift, retl1CNE1 the lndiQlfor

(PRHDl) cable clip.
16. Remove the nuts (usually 2) holding lhe Sleering col1llVl bracket to !he

bralle sled, then remow IIw! bolls (~sually 41 holding lhe _ing colLJ:TJl
bracket to fle column.

17. Loosen !he cclllM bface IOOlJIIjlllllU illhe driver's slde kiCk ~1.
!hIS trill allow the colJrm to drop

18. PusIlthe LlPI* COf\IlEdor L1P;m out of tie i;m Sipl connector.
19 Pry t(l the Iocb'Ig tabs of lie turn Sigilli connectot a'ld temlM Ihe

COllllldol tram hoolumll bracteI
20 Aemorie h p~ic hamBs:s aMI' by pU1l1lg up8d WId slid! lie COYef

"' ..-11 Amwe lie tL.m SIQRII swIdl by pullr1ll • ..". Oli of the hOusing
22 InstalliIIOn is Ihe IMISe oIlernowal. to keep lie 1oI1ow1nQ 1\ rrww:I

I. 'MIen insIaIl no Ihe Un sirJaI swiIr:tI. "*' Sl.ft lie wns _lIying
fill 011 MIl bobIlI'I5ide 01 h: cokAl

b CoT""esshlOC"JIIClISIngIOolC415601_ ' '.n11f1Sl1111he
siIlfing shill S1taplilg

• SF-
AI.•• 1 .• .~ ••- _ 7'

FIII.n1.11 -. I AI·.·NIIL ..... .., 1·1

~

AI. II ..........rIII _ ......l1li fig. 41 n .... """" ....



8.10 SUSPENSION AND STEERING

l[jllltlOfl Lock Cyllf1[ler

REMOVAL & INSTALLATION

• SIt Fllut....... 45

1. Oiscoooecl: lie battery groond cable.
2. Remove !he Illn slgoal switch as dllscIlbed ElIJIief II this section. You

don1 have III rerl'KMl the SW!lCII~ety. just set ~ asi<lB wMh the wirll10 stili

""""'"'3. Remove the Wlpef S'Nitctl tmles:s n lIlY addIIional tanesses I,om h
column, as necessary,

4 Insert lhll key' and lllm iltll lIle 011 positioo.
5 Ramo"'" the key' Ql1lng buzz« n dip. willi needle nOO«! pliers, or 1

paper dip with aIJ}0 bend 0001 rernlWe the buzzer and clip sepafalelV. sine;
the dip will pl()bably lall inlll the coillTWl,

5 Usino a lhin bladed SCle'Mi'i~, remove lhe Ioct: cyliMer re\ainino
screw Ind pull tile loct. cylinOef o~ of the column hcluslng.

Ti lIItIll:
1 BelO1e IflSlal!<flon, inserllhe key' inlll!he cylinder, Hold Ihe C'(Iinllel

sleeve so it wonllum anCI rotate the kev CIocJ(wISB unlil il stops, This 19b'acIS
!he cylinder actualOl

8 A1i\Jllhe Iodl cylinder lab willlhe hllUSirJ;l keywaV.

10. flQhlen Ihe;ltaching screws.
11 Enoaoe Ile wtlite connector ir\d Ilen the b&acIl cor'll'lldor to hi swiId1,
, 2, ConntX:t Ihe negalive !X'Iery cable.

1112 15 VIIIlcin

• SIt FIIUI. 42 •• 43

1, Disconned the AeOlII'le baIlery cable.
2. If equipped. remove the windshield Wipef intermltent conIrol module

and its brackel
3, Tum lhe ignition to the ACe posmlJl.
4. Remove the htladlalTlj) (Inner SWilth atlaching nuts.
5. Lift tile switch from the steering ColLlTVl 'IltIile <lisengaQing Ile aetuatOl",.
5. Tape the i~i1ion and <lilTmel' swilcll actuatOI' rods 10 the steering col

urm to prewnl <lisengaoemenl "om Ihe upper posilion
of the steering column.

7 Remove tile l\Jlilion swtcfl-tcrsteerif"lll coILmn Ifllainll'lll SClIlWS.
B. Oisen~ the Ignition SWitCh lrom Ite l$'IlOIe acklalOIIOd I)y IIf1lng

stral!t4141. then remove the S'd;h from the cotllTll,
9 Disen~ the bCacIl conoector and then the Olhef coonecIoI trom !he

swilctl,
1'I1atI11:
10 Place the slidef bar in the ignition SwiICh 10 !he ACCESSORY deIen1

POSition.
11 Connect the colored (non-blacll) connector nt lien the black connector

10 the 9\ition swilCh.
12 Slip tile remoIe a:tuator rod into the access hole on Ihe switch.
13 Install the S'Irilctllo!he column, be l38Iul 00110 mowlhe slider t8 out

01 the dl*nI pOSition,
14 IIemo\Ie the tape 110m the lods.
15. loosely instill the ignition swilClHcrS1eeriog coklmn SCfe'N$.
16. While holding the !ley in !he ace position. slide IhIl ignilion swilch up

towards the steering wheel Inon-lill colLlTVl) or down.., Ir(llllhe steering
wheel (lilt Sklefing COIlJ'lln) in order 10 remove slack 110m lhe switch. TI~n
lhe -~inO strM.

-De lit .n lit ACe .n"". 1.a1 • tilt
••••• IM .Im..,Nllelln tilt _. 21I.I.a , 1
....... ' IrOrI lNI ..
....... IIWttCtI ")IIIM ....
......Hen .

17. Remove 1screw, but 00 0011e1T1OYl1 the sIIldln~

18. Install and adjust the dimmer S'ttIIcIl.
19. II equipped, instaillhe intennitlenl wiper control mocllle ¥1d lnckel
20. Cimed the IJIlOIIMl baltery cable.

""0-
Il'"

5'....'
ON
0..

ACCUSOIY

~

Ri. 42 ................... ,lIllm Ita""....

c On vehicles 8CJllpped with coIlJTIl sIlitI. instalt the indicator (PfWDl)
r.abl8 c1~ wiIllhe shift indi:ator 00 N. Move!he selector ltIrough !he r.!IIoe
and make sure il tines up with Hh Iel:Ief

RfMOVAL &INSTALLATION

1.1-11 VtIlI....

• Itl R,lm 42 and 43

1. Oiscoonect the~ve tlalle!)' caDle,
2. Place the i\Jlltion lock in the LOCI positioo,
3. FIernove II1e switch mounlillQ SCfew5 (usually 2).
" OlscooAllCllhe swilch 110m the remote roo
5. OiSCOf1nect lhe wirino and remove Itle switch

To ....11:
6. Wilh Itle actualOr rod disconnected, hold the ilJ1dlOfl switcl1 in its

il'lSlall8C position
7. MOWllhe slider 10 Ihll extreme left ACe posillOl\.
B FOI flOll-liM columns
il Position ltle aetualor rOd in the slkier hole and IrIS1aIllhe SWlldllo the

steering WhJ,.tl by finger·li~IlQ!tIe relainirJJ screws Be carlllul not 10
mow !he slider 0Ul 01 deIeI1.

b 5eo.Ife the key in the ACC positioo and pustl the SWitch 00wn Ihe COl
l.ITW1 slightly to remove the slack in the actuaIof 100.
9. For lin coh,lms:

a. Posillon the actuator '00 inlo the slidtil' hole.
b. loosely install tile ignition swilch to lie column lJSing!he attI:hino

"""'c. Push lhe swillil O(lWll\tle steerino column 10 remowllhe lasIl in the
actuator rod while holding Ihe key in the ACC position, Be carelul not to
mow the slider w of delen!
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23 Instaillle~ bear'ing prelCl8d spring
24 IRSlaIIIle C3lCe1illll tan
25 Instalille lockplale.
26 Using lie Cl:lf11Iressor, iflstailthe~
27 InstaIIlle lockpIMe COWl'
28. Ins&aII he sleerlllll wheel
29 loosen the loe pl* screws
30 InStalIlecol~ bezel
31 CoonId ..-,~....

REMOVAl & INSTAlLAnON

ADJUSTMENT

AII!WI I IS F _SI II lilt. I••

fit.••••111 ..

.... R'....
1 RJ!JTI:Iwe Ihe ,rm'lled ale shIll-lo-WOITI'lStW'l aqNirw;I~ txil nI

disconned \tie ,"~.afe sNft
2 Raise nI~ the tronl etIl on .. k:slalds
3 OiscoIlilllCt Ihe cetillIli,* 1r0lll1he PIQf! ann
4 Renove IN trOf'lt sQbillltll' bar.
5 fIer:Il¥e theP~ arm ru andl ...._.
6 MMd'mark the P'tman am and shaft, !hen remcMllhe PiIman n1'M1h

i puller. suctlas J-6632-01 OIlllJ1rvaleril
7 Rer!ll:M hl'lll:ltd ng bollS n lie gear

' .......1:
8 Pos.1lOl1lhe 0- on the .... n IIISIIII the I'!lOtRinG bolls Tonp the

gg-lO-frDe bolls to 65-7811 Ib$ (.IOB Hm)
9 lnstallile P!Iman arm T()f(,lJt lIIe PimIn am I'd to 18511 Us (251

fh)'" SlaIre. in two pII::es.
10 InSIaIl "'" Iron! $1lIbIllltIl' bat TOfQOl! the s&abiltzef bat...fO-.Qne boI1s to

55 II. Ibs (75 Nm), Torque lhe Slabltiler llar-to-li,* bois 10 27ft 1bs.{37 ,*").
11. CorIlllc1 the ce'llelli,* to IIR Pitman am TOfQUe the t::erJ* link·to-Pi!

man Ifm nut 10 55 II Ibs (75 Nm).
12. Jnsaaillhe lntennedlale ~·to-WOItlISo'lJll coupling~ boll TOfQUe

the boll 10 3J n ItIs (45 Nm)

• .. P, .el

AI......... 411111' s. '..

AI."'''' a...,. ,a:II' I II.""

9 Pustlile cyIlOdef lito the tlooslnlllJ'lb1 it 1MbnS,
10 Instalille cyIinl1ef rellining screw nd IOfque d to <CO incfllbs (45

Nm).
11 Torn the key to 01
12. Ins&aIIlle key waming bul2Ilr sncn Ql dip
13 Mlen lnstalhnlllhe IlPlillon swllch. engage the actuaIol' loll In \he boi

10m 0I1he swtch. IlIStallltIe swlldl on Ihe column and tighlen ltIe screws.
14 Adjust \tie ilPlillon swllen as fOllows

a. 1RS8fl1he!ley and lurn!he lock cylinder 10 the OfF/UIILOCI posi
lion,

b. Loosen Ile swttdl mounllng SCIllWS
c Move the SWlkh lIOwn IIR column 10 elimlnat& any play and IigI1len

ltIe screws 10 3S il'l:llibs. (4 Nml
d. £ngaoe hi wiring to ltIe swlldl.

15 Ef'IlIIlIlllhe rfUalor foll in Ihe dwrrr. SWIICh.1hen instill the SWIk:h on
!le coklm.

16 Unlipe the rod
17 Adjust \tie dllTlnllf SWIth as lollows

a COfl1ll'8SS \fie swtcI1 slighll1 and Insert aY.a in (2 4mm) <iiI! bit in.."""'_hole
b NCMllhe. k:tI IOlWlWliS Ihe $Illef,no wt8lI to Jel1'lllW Iffl play
c. flllhlen lie akt/ing Sl:tIlI'S to 35 ,nch Ibs. (4 Nm),
dC.......-, .....
e. Atmowe fill «ill bit
l. Cllect the opefadOll of the StI'kfl

..... '1.' , ..'_ '1 , ..,II'
18. ImIIII b l1Jn siIP'III SlMi:tl and alrftng sallllS TOfque h sae-s to

35 Inch Itls. (4 hm).
19 Engage!he"Mg harness comedors.
20 hsIIIllhe ..flng ".ltSS ploeedofS
21. WIn b l1Jn siIP'III SlMi:tl1A lie f8inI po:s lion, lui tile tTaml

wn ng knl:tJ Plass the Ilnob ir'lRd afld lllm se to i_I iI
22. InsllIIhe M Torr,e lie aiIadlU'lll saews to 35 irdl bs (4'*").

_. In, Pilil ,

1. CfU lhaI the :sIeemtIPI ITOSIbl'lll bolts .e propl!fty IOnJ*I
2. nneteSSaf)' r!!JflO\1l the tronl $1lIbIlllef B
3 ~and~ lie Ptnan¥m
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,,, .... 01. I II.

1••VlIIUIB

TI' tall:
11 Poslbon h gew n irQIl \tie ITWtng bOltS lcrtale the .'10

o--t)-h'lt bois to 66-781l1ls. (118-1(11 Nm).
12. In:staIllhe PlI:nwl iflTl. rIi, and WIShet TOl'QlI!'" PllnWl arm ru to

185'. Ills (151 Nm).
13 Insall \lie slabilirer bar, Torque the slabllizerbaJ~ bolls 10:J) ft,

Ibs. (-41 '*n): the stabilizer baI-lo-iink Illls 10 45 t 1ls.161 Nm).
14 Corrll!Ct!he teIfer Iirt; klthe PIlrr'8\ PI TOIqUI! 1he c:etl* IiI1lHO·~

ITWI arm rus 10 35' Itls (47 Nm)
15. Cof1ll1!d!he il1eItUllIJ* ShllIO!he SlWIiIQ QlII' shift. TOflJIl! the

iilernec:IaM shaft Plnctl bolt 10 3311. Itis. (45 Nm)
16. Connecllhe hoses a11he Q8af,

-De ......... , I' '" .AI~ 7 .........

.........It I 'II .11 n 111111'11""

..saP ....... frill

....""" PllIOIlI
t In r'll ,. 41. 41."l1li 11

1 Mlut the lIB iiS58ilbty i'l a¥i..
2 TOl'QlI!!he ..... pUg "20' tbs (21 Nml·
J MIr1l the 0- twslllQ WI Ire WIlh one alb Q ' plug tIo6a.
4 MeIsln COt.Itm:lockwise iM....V. in. (5-6"111) iIId maIle iJlO1tIelll8k.
5 Tllm the ad)USlef plug cOUI!UllClOl:*.iSe 10 aJ91 ttw hole With the Sl!alI'ld-6 ttlId ttw artp* p1uglnllorque lhe IocknIIIo 8511 Ills (115""). 00

.. allOW ttl! q'*J kl1lJn
7. __ the SkCl shift dodi... l0 I1S ..... lID 14 un.
8 lIsIng aIortJIe wrlI'ldl of no ITIOItI'rln 50 irdl tIS. (61tn) CldJn,

12·poim..soc"!. chedt the rotalJllQ torQIJ! 111he_-' en:l ollie S1IJb
II Of r...- awertlcaI position b(JJe shot*! be 4-10 Inch Ills (0.5-10 Itn).

9 lithe torque camot be adjusted Mthin ItlISe limls. !he osar wtll _10
be ....

'''A: ...
1 Ptace 1Ile 5 in"shifll-n.:l position
2 DiSCOlu!d and cap Ile power steering tineS lrem me steeOOo gEIIl'
3. Remove the colOOlfl ~Ier WtI "om !he glllI'.
• Mab:J..... the PitrlwI am to illlo-Ifld 11mlM!he PdrY8l PI
5. AernlM!tIe smiIlg lIB _0 no boIti n lCilitMlltIe 0-

To' 1'_
6 Align !he cotl.lTlfl COt.OltI ShIft to the 51!! iill gel'
7. POSition !he Sleering oar and bI1Cbt on !he !Tame rail and iRStal11he

bolls. Torque !he boI:s 10 78111bs. (105 NIn).
8 AI~ ft! InsIaII lie Pitnwl A'm
9 ConnecI: !tie poIIef s1llllnlllllirm

10, Fdille power -"''0 I'ISef'o'OIJ kit. proper _'Ililh ftuij and bleed

"-
ADJUSTMENT

I 1'.111.",

._._.._-._-..._--

.. _-- 0-._-
:~-

F , .......

.-,-,-.-L _

,-~.,_..._='._-

--

REMOVAl. &IHSTAl.LATION

4. fIlJnove the hom buftoo ftf cover. Nlach~ i'lcIl-POlInd 10fil1Je wrencfl
and sock8Ilo ldelIf'I1Q wheel nut. !hen tum ttw shit 10 lie e:cilllllll tighl Of left,
gray tJtd yoo I'IIt the stop RcQI:. tIal:* tom tie SlOp 'h 1IJn

5 Mn"lDtqu! ••litlttr., 90" litnl d.a the~_ng
TOtlJI! sInlId be~ Inctl bS. "no1 proceed..m 5aeps .. n 5

6. loosen .. adjuslet IocIlnlL fVten" worm beiJIng adJU*t 1FliI ..
IotqUe 'fAIlCh shows 5-8 inch Ibs wi\tlln 'AI un 01 11,,* ex1J1fl'lll.

7. fl(t*ln the 'dillSIel' IockrIIIIO 50 It lis. (68 Hm) andI~ ItIe 10000lJe
t!lldlng on ttl! shill.

1. With ttw Pitman shalll!!I1'lOVed, roIate the 'M)ITl'lShaft lI'om sIl:lIHO-SIOP
and ClMllIhe nllTtlel of turns.

2 RoIate the wormshaI badc.llom lie SlOP. 'h the I(UI f'IJITlb81 ollulIls
3 Insall an inch-pourld lOfcp wrench n sockllI on Ihe slMrtllll wheel

IU et.::k lilt t_1IJ lOfcp as .. shaIIpmes ower the certeI poinl of lIMI
o.ca.~ sfIouIdbl_lOIleWlllflr.i1l(l preload plus 4-10 Inctl
lis. (0.5-1 0 Itnj. tIA no1 m<n 1hcrl18 iI'ldllls. (2"", II nm, P1C1C:Ml WIll
s1eps 4-6,

.. loosen the adIlJSlIJ 1oc:krU.
5 Reate the sNIt ower anet' Md tVan liead_ as recess~
6. Hold !heq' saew afld~ hlodo'U lIJ 2S lb. (341tn) Do

IIlI allOw Ihe Ill; 1 kl un, Of Ilr.....wil11'lM 10 be !lillie lMt IgilIiI'll
7. InS1iIlIhe flIn1alPl, torque it to 185. Ibs (2S11tn) nl saake ~ III

"""""

1M7-t1 ~"'lllIn

."R. I.
1 PIP!he.-.s., a~ posiI:ioo
2 PIa, dJairll*l ...... m il(l geII'
3 [hSlXlhKllhe hoses lib geII'. Secue .. _ends In ifIlCJ1Qtd

position. hlp tIBllhe 0-'. Cap lie..ends. .
4. Oisconnecllhe ililemledillll shaft from the _ing IIIiIf shaft.
5. Raase II'ld Sl4JpOrt he "001 end an }ristands
6 Mlal..., .. PiIrTWl arm nl stIaII
1. Discould lie cdtt 1ft m the F'itn'al Pl.
8. RlInove!he slIbIlllllI bal.
9 Retoow the f'Mwl arm IlJt WJd'" UsIng, pUIef. IImO'lJe he Prl

ITlO1 8IlIl.
10 RemlM the moullllnQ bolls IIld lemove!he oear.

f ....UIII.......... IIIWI .........,.h... lI...

_II '*"
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~

Fto· "'.ltcItJS.. IHII.InI It ...
••)1..." ........

\~

.....
AI.•MIII .... (c.nl:IrCIaclw"')
............ 1IIft

-

.....
RI. 11 u... "11 Ir..-II to 'n....Ill'"Ill...1tIl ..... IIIIft

, 1hIft o-nller
• ,.,..12 .... 53

1. loosen the~8f screw loc~nu1

2. Tum the~er screw coonlet,,_l_.ise unlillhe screw is tully
extended. Turn !he screw back in one full turn.

3. Counl fle IlJll'Ibef at lums 10 rotate the sttil shill from stop-to-slop.
4. Rotate the~ ba:Il 'h IJle nooiler ollUms. AI this lKlinl the IlilI sul1ace

oIlt1e stub shill shoold be~ and !he master :spline on the Pitman stdI
should be al;gned wIItl the adjustet' strew.

5. Install a50 inch lbs. (6 Nm) lorQlie wrenctl and deep 12-poilll socJ(ej on
the SPllned end ollhe stub shaft PIaalItle 1000que wrerdlln a vertical posllion.

6. RolaIe the klrlJ,l8 wrench 45 degrees to each side and record tile lligheSl
lorlJ,l8 ill or f"I8ilf cenler. Recotd this readif'll

7. Adjust tile 10000tJe by llfnlng lhe adjuster screw clockwise:
a. Adjuslmeflllor 1987-91 vooicles is: Ile rerorded read~ pillS~

inch 100. (0.5-0.9 Nm) lOf new gears Of the previously recorded reading plus

--

Fig.52C ...

.....
Fat. 51 ChIc* .. 0.._1f "*,1.11..wItIl •• 11lcIl tho--

4-5 inch Ibs. (O.5-{) 6 Nm) IOf used llfIllrs. BUT. on both either new 01 I.ISed
gears. DO NOT eKCeed 18 inch Ibs. (2 NmjlOf acombioed lotal adjustment.

b AdjuslmenllOr 1992-95 vehicles is !he recorded leading plUS 6-10
inch ItIs (07-1.0 Nm),
8. T1ghlllfllhe adJusler SCl'BW IodInut to 20 n, Ibs. (27 Nm) while hOlding

the adjustef screw for 1987-92 vehiCles. Tightell the jam 1IU110 361L lbs. (49
Nmllor 1993-95 vehicles,

9. II'ISIaIl the gear

Power Steering Pump

REMOVAL & INSTAl.I.J\T10N

I Soo._ac
-H till,.... ".-1"11 ....... mit bI 1'ItIIiCN" II r '1M.
fDIIUI. III, .,11y IIOInau",,, to ,...,. till tre. lit ,.1If.
_ .......... mo..... ftldlrll, lin till,..",..., ... tilt
'lIIII_IIIlIIlOIMkMI " HI 01 till..,. TIl. 11_ .... III _SId ....
.. ,..._ lII"iII '_'OIly III,..., II Mill..,.....,
,................k .. ror or "'.........

WIllI .....__loll

1. Discoooeclltle negative bMIefi' cable
2. Loosen al'ld I'el'I'IOW the serpel'llll'le Olive bell.
3. Place adrain pan ul'ldef Ii'll! power sleefif'lg~
4. Clamp the powef SleefirlQp~ pressule al'ld relum ftuid lineS, IIlen

distOl'lneclltle IiIl6S trom lhe hose from lhe Pl.IJlI

---

fl•. 54 Powtr ""liD .lIfIlII H' k1clek 1111... ftttIclll.....
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5. P.lInclv8 the I'8Il tIf3dl8(-l~bolls
6. Remove the lower lIlA ilf\d adl'J$lJTlll'll brackel
7. Remove the adjuster aid piYOl bolts
8. Till \he poo'4l totwafd and IWTlOVl! lhe pump iJ'Id "(It'( tnckeI assernIlIr

110m .. engine tlrJiIli.
9 _"'_Irom"'_

TeI'II·
10 k'ISIiIIl b tR:klllo IleIU"Cl n torque the bois 10 2111 b.128 ftn).
11 PoSilion lie~ • fie Iront bradlel III ad,aoenl~

IncIl8l n Itle l:lJIIey,... 10 b • tll1e.
12. In:s&III the IdIustnenI tQJ1!I.~,. bfadle( boltS pi\IOt bell and, the

rear brIcbII~ bois.
13 TIl,fIl!n the adp.'*tlenI brIcli:eI·4IH'W bral:bI bolls 10 30. tis (<<l

rtn) nlhPvol boll fil'Iger.f9t
14. r..trw. brDeI to PlI'1l bolts _-t Itt
15. IRsallIIhe _1*1(1111 bel.
16. CcmetI" PQlIlJ saeenna IftSn IPM lie c:81os
17. Fill the JU11I f1SeM)if III till!! proper ll'lfllwih fUll.
18 em.o""OlI",b*y_
19. 8IelIl he sysI!rn

_V-1loo_'"
1 0tsLtJt.... 1Ie"IW! biIIery CIbie
2 AellOlJe!he lhve bell
3 Re'11(M!he ai, dele
4 DiSCOII.e::t lie tlISeS lib~n CIP the hosenls.
5 AemcM lie Iront brXlceHCHl'lQine bolls
6 $I.......~nl temlM!he~_ brat*eI R.ltS.
1 lit 0II1he~
""I:
8 Posibon fie J)Ul'fllIl'l" _ motIlling bidet InsQlIlIIe rellining

bolls IIId IUS, Ihen~ 10 20 tllb$. (27 Nm)
9 tnsIaIlh lrcr1ll11Cket-fo-tr9ne bolls nlilifilerl to 20 l k (27

HIlI)
10 Comect lie hoses
n, InStIl .. air clIIrwr
12, InStIl ..~ bet!.
13 Connect the_I~ bIDery cable14._"_
TIP Hill] (nil

REMOVAL & INSTALLATION

.... flpra .....H

1. Remove Itte COItef pins and retaining nw II boItl ends of the lie rod iJld
tom !he end at !he COnneding rod where it ftChes to the lie ,od

2. Remove lhe nut attaehiAQ the steerilO damper postfIX! 10 !he lie rod
tlIICkel and move lhe dlrT1l8f aside

3. Remove IIle lie rOd ends from the steenllg arms and coonecI nu rod will......

-AI.•' 11 -.
11m , ...... ,...

4 tol.rlI!he rmOer of bttids shoMllll on lie Ie lod bIIore '!l1OlWllI"
ends. as afJlde 10 "111I0Il.

5 lOOSlflIhe adp.JSIllll nile~ trois.,., lI~_1Ie endS.
6. mtallatioo is .. rMne of Rlf!'lOVIl TorQll8 lie '; "'0 diI"11 kt-tie

rod r-.. and t!'R bill~ I Ilk kl55111bs [7S '*"). bill SlId .......
steenng knuclde 10 35111ts (47 Nml

7. Ad/UStloe-.n ifr_ b .,

REMOVAL &INSTALlATION

.... R'... II ... 57

1 Raise lll1d SlClPOrt the Iron! end on ra:~.uds

2 Place the ..iS In !he stI*"·aIuI posIlOf'I will !he PilmaI'IIffilPl'·
811M WiItllhe vehicle centerline MltctwnaR the PIm10 arm and gear to.JsinOlD
be ue tIlat Itle..1$ oon't move

3. Remove lhe tc*er 0,0$ and flItS at ead't end " fie link.
4 UsilYll aseplfItor, disconned lie link from !he Pitrrrart arm and tie rOd
5 II necess~. loosen ltle em clMT1l bolts and rernow the lie rod II'Ids

from the IliIe
T.I_II:
6, Install the drag link adlllslrner-. sIeM R lie rod lIf'Id. Ttnad the Ii.

en(f and slee't1! onIO lhe drag link the swne
number oltLl'TlS requlrerllo IlITlIMl the old ones.

7, Position the clamJ) bolls 50 lhe 1~1llIded ends •• laciflll rearward and
~ upward, then ti~ten lhe botts.

8, Install tile drag 11r"M 10 lhe steering knuckle, II. rod iIfl(f Pitnan ann
Install the nuts. then 11_ the one allhe steering knuclde to 35 t. IllS (.7
Nml iIfld the ones II the lie rod Ind Pllrl'lilfl ;rmlo eiIher 35 fl. Ibs. (47 tn) 01
1987-90 vehicles or to 55111ls. (75 Nm) on 1991-95 vehides. 1nsIa1l new
cottef pins It the ball stud hole doeS not aJ91 WIth tile rU caslellallon, tilt*"
the nut IlIlher in Ofder 10 install .... cotter pin,

~--

_.
fit. •• IIiii r, II AI. 17••*"..........
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9 Install lie steerillQ QlI(ltI". onto lilt eng I,nk and 1~!tIe nut 10 35

Illbs. (47 ftnl on 19111~ vehicles or 55 n. IbS (75 Nm) 0l11991-95 Yehl
cle:s Install anew COItIr pit If ltle bill stud hole dOes IIOl align wittlltre nut
casSellatioo.~ the I'llt turM in ordII' to inslaIl IN coner pIA

10 L.owef Ihe WIhIcle and chect;!he fOe IdjusImel'l

REMOVAl &INSTAllATION

6, Remove the Pitna1 PI nut and washef
1. USing apuller, femeve the~ ¥m lrom h1lll8' Newlf leiliel til

lIle arm or use awedge tool to femove II!
'1111IIII:
8 InslllIIhe PIIr!TolrI arm .1'Ofing lie u*!W,lII'tS on !he lIlIl nI stIal.
9. Inslalll!lll .... ;oj Il.t torque lie rd tlll!i 1\ IbS (251 f*n)

10. CorIled: the COflrd1g fOlWraQI.Of blLOIe. kllle PibT&l Rl.
!llserw: !he toIIoMng IOIQl1eS:

• PilJMl iFfl-lo-kru:kle I'lt S511..1bs. (74 Nm)
•~ arm-IO-drag lin( I'lt 35 ft. Its (47 Nm)

d.lI....
.. InsIIII the~. malQllg SIn \tIal1tle 'IlheeIS:fe still in !he stl4t

..pas_I. TOIQUe "IUs 15 IoIIOlIs
• rll!l rod II'ld 55' Ibs (14 Nm)
• .\lie m 55111bs. (74 J*n)

tIM? ,.

1 RaISi£ nt SIClIXI" Ilelrllll SId til~
2 PIa lie__ ill astr3IQhI posAlon.
3 IIlmwe til! ftcfling I'llf iIllidl rd oIlhe, .,"",~" .. """"' ..

""""

AI. II P11 .1 _ ,.."'.....

REMOVAl &~AllA~

...?: ......
1. Raise and Sl.ClPOl1lhe IrortnI on tpSIandS
2. Place Ihe 'III'IRtS In I Sb.,....posIlOfl
3. MIIt:1lma1k ...P*-PI WId Ol* holslng
•. Oiscornd Ihe OOIIlatinQlod/liag lu* kom the iWl1l
5. MalctuT8l1he PmIan WIll WId shall..

""'" """....
co......, -

TORQUE SPECIFICATIONS
U.I.

fIlCMll' .....dOI -
SIloc_ lJIpr Nut 9 fl ..
Slloc_ L..... Boll

Spl'Illll BractIt U·Bon Nut
Track Blf .\lI1, Nut
TrKlllllr FrIIlII Nul80ll

9n.lbI 13Nm
.. n",,,~, -;;:,,:c,,,,:=-_
90 f1, lbt 122 Nm

7~ tl.lbt 100 Nm-- ------
125ft Ills. '"..,,"'";:::-_

55 ft lbI P.i '*"
4511ltls 61 '*"

Spnng Eyt SIlIdde To Boll
59nnlI Eye To FfimI BrKIIIl80ll

95 II. ltls , 29/111I

10511 lis. In "'"

.........11 SlIM Cllmllloll
U* End To 1lI Rod NIll

L.lnIl End To flinn Ann "'"
TIl Aod To sri EIllQ KIlldIt Nul

Drag LIl* To flhm Ann NtII
'TIl Rod To 0rIQ ........

SIloc:t ..... IlnlIlOIIII" IU'IoI
TraclI EW FfIlM MIl oWl 8011

5cnIll U-1oI IiIIIl

SpJlIll Eyt 51'-=* To Boll
Spnllg Eye To"- .acMl 8011

lin I
34ft Ills

70 ft.1bs

eo ft. Ibs

35 ft-Ibs
.., ..
55" Ills
18511 115

25 fI Ills

.....
125ft ..

..n ..
",..
105 fI ltls

""""""""""""""""""25'"
.. ""
.."",....,,,..,,,..,,,..
-
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9-2 BRAKES

Hrdra~lc ~ems are used to actuate !he braIies 01 all modem aLAOfIIObiles.
The system lransports the power required to force lhe IfidioMI surfaces ollhe
braking system together Irom !he pedlilo !he illdivlllIaI brake lJ'\lls at each
'IIItleeI. Ahydraulic S)ftn is used for two.-sons

Filsl. nutd lJlder pre$Sl,Q can be carrild 10 Ill. 01~ iIl/Illn'lObile by
small pipes ¥ld lle:x.>b6e hOSeS wi!houllaM;;!~ asqlIlk3ll~ of room
or posing rtUJng prab6ems

5ecohd. aO'd rrllld.ca1 advarIage (31 be~ 10 !he txak! pedli end of
ile sY*n. ard h 100 pressure requQd to dJIIe the brab!S can be l1lCIlad
by INUIg lie stJtace..ollhe mastet tyI0 pistons smallel'~hi of
any oIlht _IS in the 'fIIfwIel cylilldln Of calipers.

The master cylindef oonsists 01 a IUd rlllerWif along wth adoltlIe cylinder
n p.Sbl assembly. Oolille type masllll' cytllders are designe(llo separaIe the
Iront and rear braking sYSbmS ItydllUhcaJly in case (l/ a leak. The mastef cylin
der COWfIS ~lcal motlOO trom lhe pedal into hydraullc pressure W1ltlln the
lines thiS presst.re 1$ translMed badllnto mectlanlcal motion iJllhe wheels by
IlIhIr the wheel eyllndef (dnlm br3ltes1 or the caliper (diSC brakes).

SJIeIllIlllS cary the braIallUd to apoIf'It on" wflicle'S rrame neiIf ea:h of
!he~'s "S, The nuld 1$ lIwleM_to lie~ n 'lIIleeI eyIindels
by Ie tie __ " order &0"b' SUSI*&on a'Id _1l'lQ tl'lOVl!l1lfIlI

In INn~ _its. BIl....,. l:,t.ro. COrDlIl$ two PISklnS, 0I'le iIII
ell.- end, .... push Nud 11 0(IpC$1e dMediolls ..t lora! Ihe brMe shoe
do COfad wiIh !he 00rrl

In cb: brIIIe systemS. lie cylinders 01*1 01 the calIperS. A11NSt 00Il
cyIInd!I in .., caI!pllf IS llSId 10 IoroIb tnIlt pads agall'lSt the disc.

AU pbkln:s~ some type 01 sal, 1.ISUiII" made of rubber, 10 minimize
lIU1d l88Iage Arullbw dust boot seals !tie tIlJer end oIlhe cylinder against dust
and dirt. The boot Iits n.tId IIle outer end 01 !tlll piston 00 disc brake calipers,
and arotJId ..bl* KtuIIlng rod on whe8I cylinders

The trymuIlC sysIllITI QJllI IH as follows ... at rest.1he en!lre system.
mile pesIon(S) in IhI mISIer cylllldef to Ilose in !he wheel cy1llldefs Of
,,"""';, .. d _ ...~ _ d .. ,...,,,.,.. .., ,;;,__
in Irool ollie ..... cyltndIJ piSb(s) IS Ion:ed tIwouglh lines II the ....r
~id&s. Here. lloroes lie pmolls 0lIWn. in the case ~ dn.m tnIces. and
r-d~ he dtSt. lillie.. of diSC bAIlIs The mol on ollie pcstons is
OWM! b¥' *"spnngs IhJldlJd 0ltSide lie cyIlt'lirs in CM1 brakes. and
tJr spring sealS. in else br*S

Upon rei. of the brat:e pedal. aSj)Ilno 10CiIed Ilslli!'!he masler cylil'ldel
Ililliidialely returns 1Jle master cyli.... pistons to the nonna! POSition The
PistonS coruin check VlIIY8S aBd the master cylinder has compensa1mg ports
drilled in it These Ire uncowred IS the pistons reach ll1ell normal positiOn.
The Piston CheCk VIMs allow fluid to b 10Wlrd the Mieel cylinders or
QlIIPIIS as the pisIQnS ...... Then. as IhI run springs klfce lhe brake
peds or shoes intO IllI rt" a ~position the excess "Uld 1e5ef'o'011 ttroogh !he
COltCJtlbilllno ports. lIS dtmg lie lime Itle pedal is in the ,eleased posrtion
ltIaI illY IUd rtW: hIS.-ed tU olthe S,...be~1tvwl1l the
concel5i1bIlU pOI1S

Duet dItLit ITIISIef cyIlfldlrs el,*" two 1Ii*lnS. IociIed one behirY.llhe
omer. In" 5iIJle cYlinder The pnn• ., IJlsIon is oed dl'ect" 1Ft 1Tll!dm1'

col ."""......_""'_"_"""" 1M """""
pisIon is DIaled by nOld.;wed betlSj the two pistons. II a IeaIl: dMlops
In tort of the secondIry piston. IIITllMlS IOrwa«I untilll bonoms againsl!tlll
!rool oIlhe masllll cyIlndBr, and the flUid trapped between the pislons will
operate the IW brakes. Illhll rear brakes dMlop a leak. the Plimary piston
WlIIIIIOYe Iofwd until d led contael WIll the secondary Piston rakes place.
and rt wlI11on::e the SllCOl...., 11'810 am r Ihe Iront brakes, In eilher case.
Itle InIlt _1ftIMS II'IIl!r whtl'llhe tnIles are appIl«l, and less bralung
.... 1S..11b1e

All tDlI Cin:IlI "S,._~lS use aSWittl to -.nile lINf:l' wt8l 0Iiy tWl 01 !tie
tnta sysI!m 1$ OJ)llIiIiIiOl'IIII nliS 5lIftd'l is uuUy IOC*d III a VlII~ IlOdy
..nil:h 1$ fnCIIIltlllI 00 lie IiINaII or the Qnp below the I'TII:SIer cyl nder A
l¥JUic piston .aWlS rmsure trom baIh dra.its, eadI ClfaJrrs pIesstft
Illli'lg CJPIied to one Will 01 the pi$IOf'I 'MIen the pressures lie III balRe. the
piSton rtlTlUlS SIabtIWY. When one cirwil has aleak. howMf.1he 0'_
pmsure in!tlal CifQJll cUlIlg apJ)lIClhon ollie bf*s will J)llStIIhe piston 10
one side. closing the slfllch irld activatino lhe brake warnino Itghl

In disc II. systems, liltS valve body atso~ amI iiV va!'IE nI in
some meso a ploporlioning IIlIlve Tile IIllIllIing Vlive keePS pl'lSSUr! lrom
IJl'l'eling to the disc brakes 00 111e Ilonlllltleels until the 1111ke shoes on the rear
wheels have contaef8d lhe drums. ensu'ino lhallhe Iron! brakes will nlYllr be
used alone The proportionu'Ig valve conlJols lhe Pres5U'8 10 !he felr brakes to
lessen !he chir1ce 01 relf -.fIeeIIOCk,up lbino YeIY han:lllfakino

Werning liOta may be lestfl(I ~ dePlessiflQ IIle tQt;e _ MId hokIlflQ II
oMlile openilg 0I'le of the.tleer cylinder blne SClI!IIIS IIIIIIS does not cue
!tie liOflI to go on, sub:sttIie a rew ~_ mall! conIlI\ily chec*s. ald.lNly,
~!he swich as r'WlCeSSifY,

The /ly(iiIJliC sysIem~ be checDd lor leals: b, apptti'lQ pres$lIfIllo n.
pedal piJaI yand siladHy n!he pedal si'*s \IlJY SlOWly' 10 I1e 1'Ioor, !he sys.
k!fTl has a leak. TNs is rd 10 be corMed WIth aspnngy Of .,onw Ietl Ole 10
!he ~re:ssiOn 01 ail w>ltlin the lines lithe systsn teaks. Iwre WIT be aOf»
uaI c:t'alIIe in !he poslhon 01 !he pedal wittl a consl3fl1 plllSSln.

Chedl fOf leakS along allUnes and at wheel cylll1dlllS. "no eldernalleaks in
apparefll, the plObIem is inside the master cylinder,

DISC BRAKES

Insasad oIlhe lJ3d tiooaI expand AlI!lfake:s II1Il press OlIWa'd against iii til'
row lium disc brake sysIrms uli.I ze alb:: (nul will tr* pads posiloned
00~ side 011 An easity-1e8fl nogy is the hiIIld tnke iI.algel1'lllil 00 a
bicyCle The PiiIdS sr,«ze 0lIl0 !he rim olll1t bllle ..... sIowrillI its rrIltiIII1.
Adrlrnoblle diSC bIakes uselhe idlJilbal prioople IU",,, tntino eftorI to
asepanIe disc instlllild ollhe wheel

The diSC (fOO) IS acasting. usually equipped WIth cooling lins betwWI!he
two lIalling SlA1ace:s This enables aif 10 citulrte between the braking surlDs
makmg lhem tess sensilivelo heat buildup aI'IlIlTIOfe reslstanlto lade DIrt and
walEl1 do nol draslically atIed braking aetioo Since contammam are 8lrow,.. lltf
by the centrilugaI a:tlon oflhe roo 01' scraped on Ihe I11Ihe pIds AlSo. lie
equal cIa11lillll action at lie two brake pads lends 10 IllSLIe urutorm S1ra!Qlt
IWie stops. DisC brakes in trT1lefm1., seII--adjUSling TJlefe we bee gener.IIl
types 01 disc Inice

1. Abed caliper
2 Aftetat flO caltper.
3 Aslid ng caliper
The rind call1j)lll des'lJI uses r.o plSlons moulted on eII'ef side oIlM roeor

Qn ea:h Side ollhe caliper). The cal per IS motJl!lIt riIPdY and does not move
The slldmg and f10almg~ 8fe Qtutll Sinilillin laa. these two Iypes lie

often lumped lO(;Ielher In bottI designs. Ihe pad on lie inside at the rotof Is
ITlO'o'ed Into contact w th the lolor by h~raulic Io«:e. The calipef. which is not
held In a fixed posilion. moves slightly. brillllinlllhe outside pad into contact
W11h the '0101' There are various rrJ!ItlOdS 01 atlachino IIoIIlng calipers Some
piYoI a1lhe bonom or lop, and some slide on mounIllg bolls. In any MRI. the
eoo resuIl is !til sa'ne

DllUM IlIIAKES

0ruTl blalles~ two blake sIloes mouted on a-0I8l bDiIl(I ..
These shoes are pos lioned inside acilQlla" dnJn -.tId'I1llQIes 'dI fie ....
asssrtlIy. The shoes are tekI In place ty ~ngs ThIS allOwS them to slide
loWard the drums ('lIlf1l!n!hey are ~Iied) 'IltIile~ IhIlinlngs and dn.ms
In alignment The shoes lie aetlJl1ed by a wheel eyIlndll1 which Is molJ'll8d II
the lop 01 the baCkino plate, l/JIlen the brakes are applied. hydraul c lMessln
/oIces the wIleet cylinder's actlJ~lling linkS Olbard. Since IheSe Iint<s bell,
dl,ecIly agalnsllhe lop oIlhe blake shoes. Itlet~ oIlhe shoes are lien Iorted
against lie inner Side of lie lium TtkSaction kReS Ie bdI1mS oIlhe two
sines 10 corut lie lJ* INn ~ 'Olaling lie enlir8 assembly s1qllty (knlMn
as ser'o'O act on) Wllerl pressure WlIhi,.. the IIheeI eytndll IS mmd. rebJ1l
SPIIIlQ5 pullIe shoes back~ "ern tie dnJTt

MosI: modem drtrn braIl£S If! desiQI'«llo seI--ad1USt ltehselves dlJltlO
awIation...te'l1le vt!f1iCle IS m()\'1ng In rtVIll'St ThiS maltOn caISeS tan
shoes to roIal! YeIYsi~ W'fl11e drum rocking an adIustfll1M, Ie.
causinglOcalion ollhe adjusting screw Some dfIJn lr* sysIerns are deSl,lIlI
10 sell.-adjust during appllCalion Mleneweilhe billies are applied. This 0II-tl0MI
ad;UStmenl systen reooces the need lor maintenance adlustments and keeps
bOth tile brake function and pedalleel salisladory



A(~ III Still f' III s

DRUM BRAKES

At-.lhe C*kiIQ brIIle. ltllIl oertralize !he tr* shoes mile ttums by
limy liipes;sj!'IJ.1I'Ien reIeasi1g lie l:nIIe_
...........AlII 1.11

... Fl•• ,.

"!he tQa IUI[70he:s tIM beer! dlSllW!libled ~ Inrtill~ l'I'lJSI
be made beIore lie drun IS i1 t4 'ed IIITVt lIsio be~ 10 bali: d1lhe
~ to IfJTl(M! lhe lllJ'tlS

-.nthe blIIIe parts tIM bien 'RWllIld in \tleif conecI posrtion~ Ill!
QJsa no SCfN~es kl a IIO'rC 'IIhR W Il'I'laIIdy % ill (9-5n'nlol
heads aret·~ lletaeen the* wheel~ lhe Sta'~ I'lIl.

1 Paseand s*Iy SUIJPOC1 the vet de on jiUs'.I{js,
2 AlrnoVIIIle ICl2SS SIOl ClMf n, USir'lg abraKe adJIJSbng klol cr screw

ltNef. raI* lie la' ..... urtllhe 'lIItlIeI 1$ lOCIIll' arm CftIOl be bned III !he
doc:IclIIise dIliLlJOll

3 Ba:t 011 .. sIIf .... lftl tt'e .....oaIIes _ To liD: oIIlle sa
llheeI on Ihe tnIIt. IlI58t a'" screwdI'l" In lhe adJiJS!IlQ!Oft SUllO 00kl
lie UUl,IIIit idiUSI"'lIlMr 'IiIC'/ from ttle sll'1IC"ee! Do f'I(f j' 1lIt to bI:i
ofT 00 III! adlu!llIlIl sere- WlhMA holling lhe I:iIust ng ftel' ...,. fum t!1e _
1lh!lel1Sb'"wi,be~

IIRAI([ PEDAl AlEE-PlAY

REPlACEMENT

1111... "..d,.,.

...AI ,2

The brake ligIlI SWlIch is aIIac:hed 10 the pedal Mel puVlod WllIl a boIt.The
brake bglt swlldl is I'lOl adjuslitlle

1 Aefoow the lOI1lIeI' lJim pnI and duds as I'lBC8SS3rY 10 gain access 10
Ihe brake Ii,," SW'lIctl

2 Remove the pushrod llushlngs ~d nlf
3 InSlaIIitiOn is lie fMI'Se ot rema.raI InstaIll'lfMIlUS on the roo bolt n

liQl*n ItJe II'I'l8I ru 10 25 ft. Ibs (34 Nrnl n he et*lr ru kl 75 irrllils. (8 5Nm).

1111__ ....

... F .

The brake liQIt S'd:h is mounted In the pedal support brIc:lleI nI is op8l'

aIed by Ile pOI The SWItCf1 is $llCtlred in Ihe tn:kfJ WIltl a tblllf

BRAKES 9·3
1 Olsconned ltlll '.llcI1_ res.
2 Thread IIle SWitch out of the retainer Of roctlle switch up iI'ld down and

pUll it 'ea-ward out or the re&amer
3 InstJIlaliolllS the rll\otr5e 01 remO'lai Allum as~ Refer 10 the

lJocedtJ'e wtlich 101 DWs.

ADJUSTMENT

1 M<M llle bril\ll peda' iofvlI1rtl by 8lll n cheer. opnioo d satdI
p1l1lg1ef The plllflglll' st10uld be flJ!Iy e:darded .... 1he__play is IaIlerl
14I nlh br*~ 00 beQIls ~e should be a'" lnell tltliiaa
bl:.t> lleJlItlf pkJ'lOtr IOd the pedal alit IS point Ille swltd'Ho·pedat~
IS OK ar'lll the tlr».e tgtts «-at COffl.C1l'l.~ is r.ol n- esg,,.,

2 II the S'II kh PlJlgef ooes fl~ klIiy~ 2'Jl t'Ie deifiRe betMlell Ire
pedal n .. S*I\dI barrel SlnsuflitieK adIus1lhe SIMIen position as 101 ows:

a Glasp the tnice pedal aIIllXJfl fear-om! as Iaf as poss ble. The
pedal sIwId a:ll'Ud h lo*ItdIllarJel Push. rt!'MWiI'd Illhe reIainlng ClIP
rIId skip II II !he 0Yfer. po$i on.

tl verily lie~ Itgrll5W'ttl operMion arid P'0Jl!ll' eNact bet"'l
StII1Ch and'" peda'

......... ,.... , .t, n••

...... ? •• 111...R:91_I' fI??,...., ............."'a.'. wPtlcPt wPPI ...RII Pn9II*-I.

r,1dsler Cylinder

REMOVAL & INSTALLATION

... F .

The IolloMog proteOOre IPIllies onl~ to 1'ehlC~ lIII'lidI al8 equipped wilh Ihe
stmard lly(iiKllit brakillQ system, NOT 10 'othicleS elJJlplll!d with A8S

FOf a11\'fJtl1c!es equ_ wiltl ArtiHock 8fake Systems (ABS). pIeae rePer to
the master tYIim ,emo'lal and insIallalion procedure IouAd later illihe Nfl
loc~ be porlion 0I1I11s section

1. Disconnect ami p1l.ll1lhe bllke IlfleS
2. Disconnett the wires !rlll'l'l1tle stoplight $WlIdl
3 RefTlO'l'e all anachil'lg bOlts all(l nuls and 1111 the assembly from tile vetil

C18.
To 1.111:
4. POSilion lhe master cylinder and Inslalilhe mounting bOIlS Torque lhe

mountmg bolts 10 1511 ItIs, (21 Nm),
5. COOnecllt18 blake li'1eS af'ld bleed the maSier cylinder and braIle system

OVERHAUL

• ItT FII". 7.'. t. 1._11
1 Remove lie master C)'linde1 from !tie veI1lC1e and retrD¥e the tovef n

dilpllrajJn seal Olain the braklllllHd !rom lie reservoil and mount ilIA I viSe•

-.... ' ,.IIIIIIII 1 7 I 1,.............., ...... AI. 2""""'''''1 In fli

'117"

.........- ,,,. 3 1rI9II ......... I I•• III

"" ...



9-4 BRAKES

.
F-. 4 DUll 1 '.... nu._ ..... III

urein f
fit. 111••,,1 Sill "IN
III"" ,. 1

--A1 -"..
11M,

--AI· I.. IlIt.., ,.....--fll.1Ds; III' , ..
""'1fY..........,...

AI. 11 II' iii.... ',,... .111)
-- Ae·11 m 7 erE' J'" II , ..... SF,...... I 11111.

2. """' .. _ ,, ........
IllSIWod. boa:. st'lIJlMU, a'Id pusIrod, $ ,lilly Will power br*s,
IlJS/'IIle pt'11MY paIon in llllItl II 'MlOdlln lbllII an:l fWrIM the p:sIon snaprilg

1 ReiIIJlllt' tie pm., inl9lWldiIly Piston _Itlies. Ail pra5lI8W1l1d
ho:JOh til! PISIOO stoP h06e will help in h remavaI oIlhe SlllXfllJiry pisI(x'I

_n n''''.1ld n,"'1I1I II., ....,..
• ,lnU.III .., "c.. ~...,... III P,.

•_ ..._ ......."'- _ ......."'-body
... bote is SMftI, smred. col'loded Of pried, aa:M:l. porous, or is ct.
..dl'Nged Ctleclo:: the by.pass aIld em,. :•ports to"*SIn !hal

Iley n open nl I'd pqg.t or dirty. Use tnIIe !Illid and ... IJfISSlR to .....
I1ese Il"AJM Do not use WlIf

... ..., " " •• 'IF' .lIIill.lf_
IIlIFFI'II eyI De 11I_ .,lIIftlllllllllllllllllllnl II .....
.1111 11 •••IUIIIDI." ....hk t'~......... 111
..... CI.'UIl...

5 Check !he IOOe ssm In !he tUIet pofIS. Replaallle SIllIS only if"'"
at aded. scored c:odled in til! bole, or loose

6 lmllllihe replablltlllllliJe." • IdilOrid. using spn IlilII ftR;l
IUs 10 PfISS lie seats Into lia Be cnIuI Nile SIMS dOn) -_""•• "';"'1



BRAKES 9-5
!bIng Installal+on MIke SIft lhaIlhe seals at! b<*omed flImMIlhe tIile Iil
ling Ids nl c:tB:i b burrs lJ chips RiflSle the ITS!IleI cylinder III brake fluid
n b101l1lU III pmages. CO'l'CIfessed lir

7 Wlric* lie master ty1indef bore aoo secofldIl J p.sIol1 seal~ CtlPS
'flIll tnIle II" dRI msllllile Sl:IXIIidIi, ptU ",,~ in the cy rndel' bore.

8. l.1ilOcaIe tIe!llllls m!he pri'TWY piStDrI aSSellU, WlIllnke llid n:I
Instill tie assembty In the...eytil'lilf bin

9. Push .. PM*Y piston irMlWd wittl a"'....._1 dolIII iIfld 1IISIiII1le
/ftlI "llg wpl'1fIlI1Il DIe groove d !he masaer Cyl ndlJ~

10. Push lIT and WlS&aI .. piston snaprirJ;l.
I' Fill d1e1llilSler~ ~"tnke Iuid
12 Fabriclit., ItsIaII bleed UleS IlIhe maslIr cylil'lllel MIke SIn the

tube endS ¥e Slbnerged in bfaka lIu.o Tliles can be IIbflCbllrom copper
k1btng and sp;n tnkIline liIlings

13 UsIng the pustrod or wooden dlMeI, press Ihe pislons inlo the bOre.
lien allow them 10 rwm undllr spring pressure Aepea!lh,S OJ*..on unbl all
a I bubbles C8iJSe to appear in Ihe I:uid

14. Remove the bleed tliles. Gap the outlet ports and InsIalllhll diaplragm
seal 00 the ITIIISter evtIl1def cover.

15, InslaIllhll master cylinder In the vehicle. Bleed the Syslam.

REMOVAL & INSTALLATION

WllI,lI.

.... ,', .12_13

"fIrbP" •• dt;,,~".·"'.•"'I.' lUll", •
.... 11 ....... 11II' d I.IIP .............. ,. I .........
.....11I'1 .... 1 •.

"'bl....1.,..~. lid do IIlI1 remll'o'Il, IIW IUs -.:tsflg .. mISIef~ tl

2, Al!mMIhe in:sInJret _ ....m CMf
3 Remove lise I'II1al'linQ CIP l'GIdlllg ill! tsoosl8f pushrod 10.. tnIle

oe<lO.
4. Olsalllc"~ SWIICh electrical corwtedof .
5 Remove lise bolls ifld IUs *thing thI boos1er to III daSh panel and

rerJlOI\IlIlhe VIClllI'Il tsose
6. fIerno\oe I!le IlIISlllr CJIlndt1" IrOm !he IlOOStef WId tnully positlOll it

aslOB, being careful not to lIamage Itle mice lines RemovlIIIll booster
TlI"11:
7 Install ttUI check valve and 1I'0fTITIeI in the bOoster Position !he tlOOSIer

on the vehicle and inslalilhe altachlng I1lIIs iW1d bolts
8 AtIactl1lle llOOSIer pustvOClIO Itle brak8 pedal f91ten lhe boosIef

moll'lllng bOils and nuIS to 22-30 11. ItIs {~1 Nm}.
9 Conneclllsest~ swilct1 elec:trlcal coonector lWld reinstall lise lrim-10 In!&IIIItle INSIIf tytWldef on It1e Ilo:clll ifId fV*n Itw IUS 10 15-25

Ilbs (21-34 ftn) T~ 011 .. rr.asler cyIindef, comed the 'IICWIl hose a'id
chllck b proper operation of fie ...

fl•. 12 ",,"r .... 0•••, ....,Itt.. .arty molltla .1"lOiil AIS

ComhllldllOIl Proportllllllnq Vdlvl'

The comblflalion!proportiooing VlIIW1 is adUlI!)' a three-part unit corGinlng
a melefing valw, pressure diflllenhal VlIIve and brake pl1SSlJre waming SWlktl.
Nany 01 these loodll:lflS fails, !he 1Il111l'MJSt be replaCed. I IS rd 'epairable.

The vaNe is Iocaled OIl the lell lendet panel tUS! billow !he masI8f tytiocief

REMOVAL & INSTALLATION

Wi7 I All

.IHR7 .14

~,'lln."""~".il'llIt.'.1.' e-I,;r •.....11 dlllli III II .... C. al ••• YIM ...AII.............. _11I.$3.
1 Dt5cohlld!he braKe lines arlle vahe R1 plug "*"
2. UrUIt n ~the~.

3 hlSalalloo is It1ef~ 01 raTbCl\lII Bleed tile sy*m.

--..

"-,- -Rg.1CIrIIII -111Ill ""'" I II ........
••• •m .

• S.R,•• 14

INSPECTION

I. Imped all COflfledIQl'lS IOf 5qlS 01 tea.,
2. ReplaCe alrf hose N shows 5915 d wear. scurr,ng or loSs oll\lbller

COO""3. Replace any hose Of line I1aI becomes kinked Of creased,
4 ReplaCe any Ilose thaI shows S9IS 01 Cfadting lJ Wling
5. ReplaCe any Ilose ll1at appears S'WOlien.
6 RfJPlace any line thaI shows siGns 01 conosion.



9-6 BRAKES
REMOVAl & INSTALLATION

1. CU Ihe comections IhorOL9lly before o~,..OO 1hlIm.
2. HlveIWldy some means ot capping lie line remaining in Ihe 'o'8hicle so

as mplMI'i e:rcessive nuld loss.
3. Use I Mllltcfl ollhe exact sil! l'lllOBuary 10 loosen Ihe tiling. Ayoid

uslrlg WI adjusIable wrench 01 p1illfS, as brake line littings alit easily roundBd
oft.

•. When replaciOO abrake hose oonnected 10 abraIce caliptr: always replace
IllI copper gaskeI! lI'ld8f hi ooion

5. FronI brab hoses are usually connected 10 !he melaillne" a junction
"Ia::hed to !he frame or asuspension member. In q)y cases. hre is aU
shaoed clip 'IltIich must be Iti'Ien w to free !tie iUnction

6. When i~lhno a braIce nose Of line, obseMl tile torques, where possi
ble. lWeI' to the Torque Specilicalions Ctwl II the end at this seclion.

tInR_ll,11 .... 17

.Vsllmllllll.'.d AIII·IlltIrllllI••• (AII),. .
, •• 1111 ". PIt ..
III .

The hychullc tnIle sysIem lnJst be bled whenlh'8l' a fluid line haS Il8llll dis
COI'lI'*i!Jl:l balS8 ail (IlU inlO!he system AIllIk in the~ lTIIY:some
limes be lndiCIIll(l by aSOOngy tnIle pedal. NlIJ8Pl)ll(l in ttle sysIem is
~ -.d does nol permillhe pres$tl1l_ied to the brake pedal 10 be
".1Sl11ftled SOlidly through lie Inkes. The sysI5n must be absoldaly.-ee tom
air at all limes.• lie master cylinder has bien ovemauled or a new ~i,*"

been inslalled,llleed lhe cylirlder on a benCh beIOJe InstaIllIllon. When bleeding
br*s. tlIeel:I little wtleel mosl diSlaft!rom the masIer cylinder firsl,lIle nexI
most distant second. and so on. [)Jring \tle bleeding opeqIIon Ihe mast« cylin
der IIlISt be kept at let ¥. lull of brake fluid

1. BIe«t the brake system in the 100ltTfl'lng sequence:
a. Maslt!r cylinder
b. RiU~ rear wheel
c. lett leaf wheel
d Rig~ ffont wheel
e. lett "on! wheel

Til bleed fhe blakeS, lirS! cnuliV d8an au diJllrom aroood!he master cylin
der liller cap. Remove !he hiler cap.,d IiIIlhe mast1I' cyIindel' wittl DOT 31rake
lIuid to lhe IcMer edge llf the fillel' IllU

Bleed the master cylil'l(ler first Have ahelper (lp8r~ the brake pedal while
llIeeding each ma~ cylinder lIuid Otilet line. 00 not anow!he master cylinder
III til lun 001 01 lIuid.as this will allow addilionai air tll be dlawn lnlo the cylln..

Clean 011 the bleeder COMllCIillns ill IlIloor 'Ilhlel cvtinders. AUactllhe
bleeder hose 10 the righllear wheel cyIindef bIeedef screw and place the end of
lhe lube In 1glass ja' SLtlmefQed in brake ftuid Open lIle bIeedef wi"" 'k-¥.
01 afum HM ., assislanl depress the brake .:1 SlOWly ¥ill allow 110
retIJn. Continue this pumping adion to lortll any ai out 01 !tie S)'SIem, 'MIen
bultlles cease 10 appear iIIlhe end olllle bIeedef hose, close 1he bleeder valve
and remove the hose .

ChecIl!tle 1M! 01 fluid in the mas!er cylinder reservoir and r~llJlist1 as 1Il!Cossa.
After Ihe bleeding operation. eactI wheel cyIi_ has been COO1lleled. 1111

lhe mas!llI' cyIjndef resel"o'oir and replace lIle tiller plug.
Do not reuse the flUid whictl has been IlWTIO'I'8lllrom lhe lirES ttrough lhe

bleeding process because it conlains air llJbbles and dill

...-

-
FII. 17 Of••"''''''''''''' It III
1IHt .........,.rAI. 1'''''''"""",,,,,,,,,

,.....lcyII...,

-AI. 11 CI_1IIIId ........... cell--

....
==:'-...,.......

fRorn DISC AR,\KFS

The Irtn disc IJr* consisls 013 assetilblks: the caliper assembly, lhe hub
and rolOIlSSfJIilly, a'ld the Sl4lPOI1 and shield assellmlr.

T1le Clliper Is 1single piston sMing Iype, 01 one pillce casling construclllJl
wih!tle Irtloerd side COl'Qlning the Single piston, piston bore and the bleedlr
saew irld ftuid inlel holes. There lie two brake pads wiIlin the caliper posi
tIoolId lJI elllw side dlhe rotor Tlle brate pads lake !tie p8;::e of bfaQ shoes
on dnJn brIIlIS and lhe rlllor takes the place of braIle dMlS. The pads them
selves actual'" consiSl 01 two parts: !he metll sllOe and !he COIJlXlSilion lining
which is bOnl:Ied or riveted 10 the shoe.

n. slgniliciJlt opefilling tBtn 01 !he single piston caliper is IhilI il is free
to slide latenlly on the Rhor ptate The pressure applied Illlhll pislon Is
transmitled 10 the Inboarll blake pad, torcWIU the lining 01 !he pad againsl the
inboMd IdoI:sur!al:e. The pressLR appllllllio the jnlloarll end or bottom ot!he
piston bore toroes the caliper 10 slide lowa1llhB inboard side. This inward
IIllMlIIIlIfll olllle caliper causes !he ouIlo9rd section allhe calipef tll apply
jn$SUI8 agai'lsI the lining 0I11le outboard pad. Iorting the lining of the out
od pad, IOrCillll the lilling against lie outboard slJ'IiI:e of the roIof. As
hyGaulic pressure builds within the bralle lines, due to the Increased fClptiel-

lion III pressLR at !tie brake P&dal, 1tle brake pad lSSeIOOIies press IIJilinsl ..
100 sur1al:es wlfh increasing Iorce, Itus slowing the rolilIkln oflle rOlor.

Br<lke Path

REMOVAL & INSTAlLATION

1H7-11 Velllcin

• 8M FI... 1...,.a

1fIIII ..... mIY Cl45 tal•••_tllI. wlil::lr Ira d I 5 lI.a
a Ol.II DJfII CI
.111 AlIHIIN:II ..,dullbM •.., w, 111 WIrIfl dll,I••
.11IIII w 1OII1nIfIfI1Iy d•• ftIId.
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AI.•H•••Is;" .1 .....

--

"-.... ';~.;I;.;r1q~III:I:':.':':' :":-:':III=-_JIt.. 7 '"
".1""""'''111" .1 r....

-
.... !"I IF .. ' at .....E

AI- ZZ DIll_ 7 • 10k ........-


FII.D? 7" , .. d: ......
I .............

- -

F -c:::s-::- - '

- "'" ~. ~ ...

iJA -
.... 11' 77 ....E

1. _ n qlpOIt1lll i4hde" AemlM.."'5) on lie SIde 10
be .... on.

t [Qm......... cf hl tnIIt I\uId m Iletrort..-vl)ll Use lie
Ill: !~" SCIelI''' \tie trolf 0IA!Il pM to dIain hi IUd

3 RemlM!he IronI -'-Is-
4 PIa a~_ on the caliper so hi .. solid end COlaets the back

cf Ihe caliper IlIl the screw end coI8is Itle metal pari of!tlll OUIboard brake,.,.
5. TIQhten the cIMrcllRillhe caliper moves Iar IlllOUIIh 10 Jorce the piston

to lhll ooaom at lie piston bOle. Thls will '** the Inilll_ 011' cf .. rob'
$IIfD ID~_lhe nmovaI n 1nsIaI~ of the ealiper assembly

6 ftemorIle!heC~.........................................
.............1..... ' 711I11I I' ' .......

7 ReiIIO'lt tdh ot ..AIell '-t rrnrlbng boIrs. M!hI t~ at .. CII.per
c:u.d n 1ft ~Ihe m

8. Hold the anll-fallJe c1ipaoalllSllle caiI:e ntlOf pia'" IEilene!he
Olllbon tnIlIl pad

9 fIemowe the nx.d pad Ifld lis Ri-fMtle clip
10 Use apiece 01 WIfe to SlClPOrt the caliper so IhiI 00 tensiol1ls placed on

Ihe brm hose DO HOT IIIOW lhe caliper 10 hq by the brake II:lse
10 .....11:
11 Clean all the nlOl/n1lnQ holes and bushing QrQIMS in !he caliper eon

Clean the IllOlI'Ihflll bolts Replace the bolls illtil)' n corroded 01 11 ltlll lhi'88dS
are darl'IageCI. Wipe It.! inside mille caliper Cllllll, including the Ildertor ollhe
duSt llOCt Insped the duSl bOO lOr ClAS or am Rl 101 ptapel' sealing in !he
piston bore II evidenoe olllui(l ,eah. is noIed, lie caliper should be retlJIIt.

...... , ,.1 •
lit,' n I. VII_Ill III. 1 01 I ..
..&1110.'•••.,_ ....

12 m&allltflirtloafd n-rMUe d p00 IIle QIilg end of h Rflar_
The split end dille C1'Cll!llSllaal3feim" «*If.



9-8 BRAKES
13 IfIS1all!he mboard pad in lhe caliper The pad must lay IIat againSl the

piston.
14 Install!he CUboard pad in the caliper while holding the anti-rattle Clip.
15 Wiltl the pads inslalled, posilioolhe caliper OWlf the rotor

......,.1Ie"" III all,., .11." ............ I....__.
Idnllld or ......'" ...._,n.

16 Lubrrtale the caliper pif1$lI'ld bushings with silicone grease. Line up the
mounting Iloles in Ihe caliper and the SllPJlOfl btacket and inserlthe mountillg
bolts Make sure ItlaIlhe bolls pass under the Illtainillll eiI'S on the inboard
shoes Push the bohs It'llough uriil they engage Ihe holes of the outlloafd pad
and caliper ears. TIlread Ihe bolts into the supporl bracket lI'ld 19lfen them 10
30 II Ills. (4' Nm).

WARNING

On IIIOdIII ."'-1 IIIIHOCIIIIfItII. IIUII' thllI'A' ....1tIM
al.,., 1111Io•••• Inb ADII.,. ....11. 011110II,,, w....•
lock IMIna, 11m till ignition ON .Id .11ow 1M IIH1ter ,I.., to
bull'......"., ..... "lIP IIti Ink' ......1unlllaellMlll ..
....d aM lie IftlIIIlmor 1111dI1IInl Dtr.

17. Fill ,he master cylinder With blake fluid and POOlP the brake pedal 10
seal the pads.

18. InslaIllhe wheel assemb/y and lower the vef1lc1e. Check the level of the
lnke t1uid in the master cylinder and fill as IlllC8SSary

1••VlIlIeI..

.... f_2I ... 31

CAUTION

............ NY celllln 10&, wlllcll .taetn .......11Id to
1M • l:IIICIr CHlln r cilin 11I1 llfIu'WUI .11
_,ranllllrt AvoId 1_'""•., .... tronI lIlY III'IU .....1
WIllI cleln,•• lnklurtIcII, UII • COIIImlfCl.11y _11.111. Ink.
ct.,.1ng f1UIII.

1. RemlNe o/s ollhe brake lIuid from 1tle froot resefV()ir.
2. Raise Ihe Yllhicle so that!tlll wheel to be Yo1>rked on is ott lIIe ground

Suppon !he ~hicle wilhl8CkSlandS
3. Remove the !rom wIleeis.
4. Place aC-elamp on the caliper so that Ihe solid end contacts the bacIl 01

the caliper and Ihe screw end contacts lIle metal part of the outboard bfake pad

WARNItJG

Do ....lIow III ct.mll .... to rdin. on III 0IIII0M'd 11IOI
retll••r'-. LIII, WOOiI ar llPIc.r ........ III.1IIaI1IlI
el."" .....

5. Ttghten the clamp unlH lhe callpel' moves la, enough to Iorce the piston
to the bottom of the piston bore. This will bacIlltle bfake pads otI the rotor sur
lace to lacilltale Ihe ,emowl and Inslallalion oIltle callpel assembly

6. Remove lhe C-dillll

-De 110I ,.. dOwlI III thllnb ......1,,1IMI,IllIn .td ..... p••
w1llr11um II tIl.lr DrtgI••I,.lIlou 11I ....- till ,...

7. RemOYEl the cafipef slide pins (bolls) and lift otI the caJipel'. Don' diS
conned !he blake Iinel Oon1 allow Ihe blake line to suppoll the weight 01 the
caliper' AIIac:h asuppon wue 10 the caliper and hang it !rom !he vehicle suspen
sion

8. To remlNe the outboa,d Shoe, press one end 01 the shoe inward to dis
engage lIle shoe lug and rota1e the slloe upward until the spring retainer clears
the caliper. Then press tI1e opposite e"ll of the slloe inwat"d to disengage the
opposite Shoe lug n riXate the shoe up and out o!lIle caliper,

9. Remove lhe inbOard pad. 0I8SP lhe endS o!lhe shoe and till the shoe
ouIward 10 reillase the Slll'lngs "om !he callpel' piston,lhen remOYEl the pad 110m
the caliper

10. Clean lIle caliper WIth arag and solvelll made 101 cleilling brake SUf
laceS. Avoid dislUllling the dust boo!

II If mere are arl¥ indications ollluid leakage, lhe caliper must be rebuilt
12 Clean the anChor plate alld cahpef mounting surfaces will awife brust'l.
13 CoaIItle mounting surfaces wlh a light coaling 01 caliper lublK:ant.
14 lubflcale the calipef mounling bolts and blJSliinlls with GE 661 or Dow

111 or equivalent silicone grease.
15 Inslalilhe inboard, then the oUlboilld pads. Check !he lIOS~jon ollhe

sprinos Make sure lhaI they are se.1led properly aIld that1he spring ends are in
contacl wIh!he pad mounting ears

WARNING

Avoid ,.mel'•• 1tle AilPI' 1I11t... dIIIt boGI whli. '....m......
,1.al

16 Install \lie caliper and lillllleflthe moootinll pins to 7-15 n. Ills (10--20
Nm).

17 Fill the master cylillder and press firmly 0Il1he brake pedal 10 seat !he
pads.

18 Instalilhe wheels, and lower the vehicle.

Brake Caliper

REMOVAl & INSTALLATION

1.7.... Vlblcl"

• S.. FI",.. l' IRd 11

. CAUTION

8rIkt ...m.., cantil. "MIlOs. _,til .... be•• dItIrml 1D
be I AI., Aul•• ,,'11. II cllrln .. lIniDI surIK ...
c Irl Anld 1....11 lIaIlf'om •., brill ,
WII Ing lire. surfKa I com......, ,nlll.1I lire.
ctuniII a.ld.

1 Remove % of tile brake fluid hom the "oli reservoir
2. Raise the vehiCle so tlIallhe 'Ilfleeilo be WOlke(! on Is otIlhe QlllUM.

$lJppon 1tle vetlicle wilh Jacks1ands.
3 Remove Ihe lrool wI1eeIs
4 Place aC-eIamp on lhe caliJ181 so lhat Ihe solid end rorGclS!he bacIl oj

Ihe caliper and the screw eod contads the metal part 01 the o~boafd braIIe pad
5, Tlot'en lhe clamp ulltil\tle callpel' moves tar enoujl to force the piSlOn

10 Ihe lloI1om oIlhe piston bOle This will back lie blake pads ot1 the rolDl SUI
lace 10 tacilitate Itle removal and installaliorl olille caliper assembly.

6 Remove Ihe C-clamp.

Fig. 26 Vin 011'" Ilral. Clllpif .nll flier. , mil"
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.
AI. It ""11I11110 111111 .... cal"',
..... pllll (......... Mill)

-,
FII. 21 Pu'" till Wi...... 0111I1
............................c..
II I 1111 till .........--Aa·27C Il.IIIl IorW ..

.... elD,., ,I ....

-Ag. :II III till au,....... ,..,....."' )

RI. 32 CnIIIIIy 11ft lit al,. .......
raur ... b:....

-AI. aa AIIIcII • ulIIlD'I wIrt " all,...
• IId IlIrOm lell IDII to
,.. 101 01 ....

Fill. rr 1IIbN 11m fll_ 3I11IIIIt1...... 118..,.....
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..............................................
... nIillII .....V ',ll••• " I' I""'.

1 Fl!rnowe lie cal per Il'lOtI'lti'lQ Pins nlll" o!llhe atiper Donl disalo
l*:C lie tJrat 1ft t.l'lll:s:s I"e cao4lll1S being J!IfllMId lor~ Don' allow
Ihe br* 1ft10~ !he~ oIlhe caI.perl1~ OlstOl'lned Ite traIri!
Ine. cap iI to plc:erc IhJid lOSS

8 CWlIhe caIipef ..1h arag n 5O/'lIeI1 made for deanlllll brake SlJ-....__ .........
9 t11181.e "'f indicall(lf'l5 oIl1ulClleal. the CJ lptlf Il'll$t be IlJtd l

10 C,- Ihe iIldlor _ n caliper ITO.I'lbf'l(l SUI'fns WIll awore brush.
11 Col: lie mourn rig SlJRus 'ff'1h aIil.ft coalilQ 01 taiper tulrlCilll
12 mIaIllhe caI<pef Rtt~ ItIe ll'lOUI'ltilO!llllS 10:lJ It Ibs.. (41 ftn)
13 Conll!lCllhe hose to ltle cal per, IJ5lng anew copJlflf~ unoer lie

hose lI'li(ltl TorQUe ItIe bolt 10 25 ft. Ibs. (34 Nm)
14 Filllhe masIer tl1mlier and press hrm1v on !he brake _to seIIltle

pads
15 InsIalI the wheels. and IDWef!he veIlH:le.

_n lit .... II.HI 1II.....1dIlII, MWill'.......,,, b....
lilt IIytIfIIIIlC .

1111 .. VtIIk:III
.... RIlla II. _, 31, 32.111 II

....... ..,CL t.... t.I1II............. , ..

... EI.t 1 CIIII ...,..r III ....
liT' I hlrt '1" • .,....... .., 11111

1 Rase and SlClPOO the 'o'l!h de sattly fIemo!Ie the .....(5) 00 the sil1e to
be wN:cl on
..,. ual.ct u Alii' ' .... 1; 7 1_)..... II.. ""If 11I11I1 CHIll ........ Ii 7 F .'IdIii.

2 IJBIn asmatl3fllOllll ~!he lnke ~u." 1r(J111he front leSl!MIir. Lke lie
b-* saew al1he tronl 0UI1et port to drain I1e lloid

3 RnlYe \tie front willets
4 Place a C-<:~ on If)! caliper Stlltlallhe solid end conIads!he back 01

the cahper iWld \tie screw end conlaCtS Illl metal~ nllhe outboard brake pad
5. T{!tlttn the Clilll1lllntll!he ca~~r lTlO\IIeS lilf eoougtl to lorce!he piston

to lhe bo/Iom at lhe PIS$On bore, This Will bacllltle brake paas oft of the rotOl'
su,face 10 fiICllble!he remowl and installallon 01 the cali~r assembly

6. Remove tile C..<;Ia"IlI,

-00 ... _ .... 01 UtI "dIl or lilt In......
will "rllI..1f 1rl...IIIII .,"1". till .

7. Rl'I1lOVe boltI of me Allen head mourt no bOils, Tin the top of the callpel'
outwafd and Iif! 011 the rotor

8 Remove the brake IJ2ds m \tie cal per._."1 11m............ ...11 s' " .11... ,,,
1 .... I',IF 1' 1 ••., " 00..,. .. 11..
.......... '11' ' It " 00_....
............ "T1.5TII"''''''n'',I.

9. RemlM the caliper fdllng tIOII..o dstOiiilllCllhe lront br.lkIllirle at IfJe
caliper. Discn IN fit'1l'lQ boI 'MJShln.lhey ate not IMabIe Cc4l or tape Ihe
CJI)Irl erlds at lhe hoSe to keeJllM (d

" ....1:
10 Clean ai' tnlllTlOl.l1ti'lg holes and bllstllfIQ lJlXJ'lIeS iO !he ca per e;n

Clean !he mourflng bolls Do noIltSe abraSJ'o'eS on lhe bolts it WlII destroy \hell
proIllCt!'f8 plating. Relllare the lxllts It Itley we con-odell 01' dlhe threads ate-11, Reconnect me bralle hose 10 lhe cal!pel, Tlilienlhe bol! fO 23 fl. Ibs
(31 IOn)

12 Install the lxake paljs;rld PClSilion the caliper 0Yef fhe rotor

_ _rhII till cal"'" _••• a. IInb tInT "lIIIll1bl11i,
116..11 1Iy ..... ,.......

13 lubricale fie ca lper pins nI bushings wilh silicone grease line l4l111e
moonI no holes Inltle taiper :n:Ithe SlClPO't tlAdel and IR5tIIt lie ITlOtIlitlll
bolls Make sure !hat the bolts pass lJ'IlIer !he rUIIlg IWS on Ihe i<tloard
sroes Push !he lxltls ltuuJl1lIl'lM Il8f IIlIIIllIllhe lOIS of lhe lUbo;rd pad
W'Id ca per I!l1l1 Tlnad the bolls 1* Ihe SlQlOrt brIcIlieI nll1f*n Ilem to
JJII (,(1 NiTl)

CAUTIOfl

01 ...111.1 • 11I1111, ,..,.. ,.... ..
CII.,.I1I.. IIlII IIIII~. OIl T ••• II .
.....11 01 '111" ..

OVERHAUL

• SIT Figurn 25, Han oM

CAUTIO~i

........ ..,COIIII.. I' 111 1111 11 ..

... ..... CHT' ••• 2 111.11I ...
;T II Tilikt """ .., .,... 1 III
"clll I lIm._.11 .1 I'..... t'T'"
c1 .

1, RerT\O'It t-.e ca. per iI$Sd'iOI) n11he bI. pads. nlie pads we 10 be
raJSed, I'Iw\( lheIllocaliofT in the caI~

2. wash fie exl.llllOr 'lIICtl clean brJIle 1kI1Cl, II1PIllialn~ I8SIClJaIllued
"0IIlth!! caliper a'lli place It OIl a delrI 'M)r\{ !II1ace.

CAUTION

.....ICII ....II,.'IIIIIIIJI.... _ .. u., III".
De lit, ....,.., dPCIIl '.UII,""",••IJI ...
,.... .......... to ....,.SkCt.,1 , .. _ .., ..
d....

3 Pad the in!eflOI oI1he caliper dh eIllafl doltlS Use $Mral cloths and
pad the InreriOl' well10 avoid c1amagll'l(l the piston when Mcomes 0Il1 of lhe
bore

4 loser! an air nonle I~O ltle Inlet hole illhe caliper and OB"1Iy apply ai
pressure on Ihe plslon 10 push Mo~ of II1e b<n. U:9lI only enoogh ail pressure
10 ease the piston w ol1he bore

5 Ply !he dust boot OUI 01 the bore WI1tI aso_htl' Use QIfJIon liJril'9
IhiS operation kJ PlI!W!n1 SC~IIlQ!he bOre 0 scatd the dusl boot

6 Rerlll:we lie plslon seal "om the piSIOIl boI1 nl disra'd the seal Use
only oon-saak:~~ SlI1l as a500dtll 5Iicll or i piece of ptasliC 10
l'llIOO'Ie !he seal 00 not lISe aI'.aalIDOI as I aJlJld very _ soattJ tile bOl'I.

1 Iternove hllJltalel screw AP.move.., disc:n b sIeMs nl nfJber
00Sh flQS Iromlhe~ ng e;n

8 C_ all parts dl ciD"I tnIle tJU>d Blow lllI all 01 the pr.... in"
caliper nl ~I:: lei varve Use only dry n III11t8:1 0JIl1lI'$Sfld air

9 ~ne te piSlOn !of detllds RepIa the 1)1$IOII lilt is rKted.
soat:te;l. lXlrrodlld. Exa'llille Ihe caItI* pism IDe lor rile snl dPJtcIs as"
p!StOll. MIlOl' stI ns 01' lXll'fosion CIII be potlSfltd WIIlIIibm' bruSh.

10 llilrlClle Ihe bore and new _I Will tlrIke I\IId nl insl3ll PI! _ 'n
llW: groove mlhe bore

11 lubrlCl1lllhe piston WIll bfaIce Iud'" inslIfl !he .. lkJsl booI "*'
II1e plskln groove so N Ihe fold in Ihe boot laces the open lllld of Ihe ~sIon

Slide lhe meGl portion nllhe!llst boo! ower Ihe~ tIl(l of the plSlOll and
push the letainer loward the badl at !he p.s!oo unt~ III lip on III illIG seals In
!he plSlon groove, Then pustllhe retainer portion 01 Il1e boot lorward unlit ..
boo! IS nLlSh ""11Il the 11m at the open end ollhe pision n snaps inlo pliICe

t2 Insert Ihe pislon in the bore, belno careoful not 10 unsea1the pislon seal.
Push ,he plSion kl the bottom of the bOle,
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~

flI.•••se' ,eU15,1 ,.....
u 5 I r.


' ... 42ft....I ................

AI.••'. ' ..... CII... '~1.7_-..-
1 .

-fit. a Clrtlaltr '" 100II ... ClII ....
101 _""1 1lOII·.rlllMIlI " 11t
(n Dr, , If llta-
1C1 , .....
ceINI "" _ 7 till ....

-AI. 41 C. "Illy "'....1M,... ...-

~

Rt· ca.'1F...... .
13 IrIstaI the bIeedlr screw
14 Conned It1e brake fine to III! caliper usfIQ new gasll!IS.
15 Ir'Ista'IIle tnIle pads.
16 Ins&aIlle callpel'. Bleed lie t¥RJ lC sysBn.

REMOVAL & INSTALLATION

."fI, .......41

CAUTIOij

.,......., p' ?' .wMcII ........ I ...UII
"a n 7 Z1111Il................ fill'"
II 'lII.hlrt ...... ! t II tS., ........., ...... f••,

.....d '. __ .fa H.••a.,• .,dII., .............
,'I '.,IIIIlI.

1 Raise nl~ tne to~ end on jacksIa-.ts
2 Remove the ....15
3 I\lmo'o'e the caliper as OUllined earlier. but don' dlstOflnect the braIce

line Suspend the calipef oUl 01 the.., by Wiring ~ to the front sprillQ.
4 Remove the rotor retllners and remove me rotor "om the hub.
To IIIIIIU:
5 Inspect the rOlOf. clean the mounlH'l!I surtaces lfld Instill It onlhe Inil

..Ill the retainers
6. Instal: the ta;l(lef Md wh3eI

INSPECTION AND MEASUREMENT

Check the 1'0101 lot sum aDs, I'liclcs, brob.>t'l cool no ~~S and SlXlrillll 01
both~ surtaces. SolT'Ie SCOfUlll alb sura:es nIY 0C0Jf dtmg oormaI

Ag. 41 1It....1....,1111II roIIr nIIln-
.~

....
fill... AftIr ,. IlIl1ltor ...In....
liide till mor orr III .....

-Fll_ 47 .tMOVt", Ill. rotor hit 1Ilt VIlli·

."
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use. Scomg IhrI is 0.009 ill. (O.23mrn) deep or I8ss is not delrifTlllfiallo!he
opeJation 01 the brakes.

1I1he rotor SllJ1ace is heavily rusled Of scaled. cJean both surtaces on adisc
tnIllIlathe using llal sanding discs betore atIelT1llil1ll any IllllllSUfllI'1

WIlIhe IlJb ald "*'" assembly lTllUied on lie spi'de ollie Y8hlCle 01 acMsc
lIaIrlllah aoo all play IlIIIlVlld 11(11I tIW wheel bIlrinos. zsemble alIaIlrKlk30r
so thallle SIIrIl COiiladS !he cer1er 01 the rOlOl traIting surtace. Zero the dl3l indi-

REAR oRUr" BRAKES

Br<lke Orullls

REMOVAL &INSTALlATION

CAUTION

........ ...,c.llll1ad.? CII III.I.I~ .. III.
Alural ' lull n.'illl,'*',.. I t '11$.., .,brIIIt"'ul eI••II...
... ....... _ ••R.,II •., ........ brIIIII ell. "."11I.

The braIl8 iNns n held in position by spong dip type IoduUs OIIPJ thee
dnJTHo-tJA) retaining screws, deperldtng on lie Irodel and year, After lie SJJing
Iype Ioctnlts Of reIi1Iq SCflMS lfll f5IlO'o'lld. the lium 13l be slid 0/1 the axle
sr.n 01' lUI cnllnlle mes It ngy be I'W')lS.'a)' 10 ba;k on the bfake shoe
adjustmert so hi WIY lip on Ihe insilIe 01 the InIle drum clears \he lrake shoes,

INSPECTION

Using abrake oo.rn micrometer, cIler* all drums. Should abrake drlJn be
srored or rot9'. It may be retOOlIlliooed by lJinding OIluming ona~. 00
not remove more 1hafl Olm In (O.llmm) tnicb1ess of metlll

-,
AI.... _ ......... " .. III ....' ...... I ••,.,..

eator beIore laking any rneasanrnerts.l..aIerallU'l-cu rrusl not lJIlt6ed 0.005 in
(O.131ml) Exc:essi¥e IlJIl-(:d will cause the roo to MttlIeand Ilnock the piston
bD: ifllo the caliper caJSlng irCl'easoo pOOaI1M, ooise lIIll YilratiOn

Aller lhe rotor has been rehmshed, the mlnil1lJm Ihlckness 01 0.815 in
(20.7mm) lor 1987-89 models, 0940 in. (24mrn) lor 1990 models lIld 0,800
in. (22.1 1TITl)!of 1991-95 models is acceptable Discard the 1OI(lI jflhe Ihick·
rl!lSS is leSs

Use acU1 clolh 10 clllll1 dirt bom the brake drums. II further cleaning is
relJli1ed, use soap and water, 00 not use luke nuk!, gasolin•• lrerosene or any
olllef similal solvents.

Brake Shoes

REMOVAL &INSTALlATION

. CAUTION

.... 1II_1'11Y conIIlI •••lIa, w111c11 ..Hn nnllllII ..
HI Cllc.r Clnlng ...... MnIr a ..1 1nIcI .....
n.",aelII.lrl AtoIlII _I .., lIIIIt .,..willnl
wnl clulllil 1nIl.1II _. u rcIII., I'IIIIItH III'IkI_·Iot-·
,.. jIIcnJm .

1. Jac~ lhe velJlcle uP and salely support it so lhat the wheels to be wOl1lld
on are ollihe glOund.

.....
fit EIpIodIJ 41 1l1J-
1••

FIt. lI lWIrIg 1M ......... '1:1'. ,...
OIl'" lOr ItIl*hII pi..

.....
RI. 11 "" an Idj.... toot to Il8cIIIfI
1M_ 1. T1ItIWlII.II.. "'lJjulw...lat." IIIJ Ilnkt ..... II rthcI

Fli. 12 Remo••• III. JI'lllI reIiII.11I"rI......
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AI·u ...............,....
111_'" IIlnIb,.,. dI'

fit· II II '._,.,. ......

-AI.• D' I " a...111 7 ,._-- ..._-

'II. R ".11.' .......... to COIn-

..... •11I nit_ttl, .rIb..............

fit. 54 Acss_IlI'II .............
1InIlI11I1"'"

-Rl-17 a ......
11IIII ,1).-.

-At.. Dl n ........ aIIII
".. ...1 7 ...

FI,. 13 ..._ lin lioN.....
•prl.. rllIl , 11I,....

-fit· 151 U $II'''' 1It,.,..1 S ....
... 'tll ....

-fig. II "' .....
"""1 Its ....

~

FII.t1D' '7' 1 $ 7 'm
........... dll' ....-

-Rt.I4WIltl ..
1,rt IIQIt••11II .., III " •••

' ""
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'''F', ....71
wtlellI tyli. retU1ding kIts.eM'*t tor .mdbonl/lll .... cyl.,..

M. The kG I.ISlIIIIy toralr'lnew act SPl"lIJS. C}1Il. QClSand In son.'"

lMIIlAUL

12 PtUI(Ill!he IltaIce shoes on IleI*;lciIllJ pille n lfISIIIl hi tIc:lIHown
".9 Don' lorgeI tlllIngage b prUlO tnIlt IM'''' lie CItlIe.

13 1nsIiI .. pftInQ br*d'*Q • nt spnng brlf I! ,"pnng
braIlII ..nIlJi"*Y Shoe

14. lnal the sell-adjustlllg cable. c:abIe l.'JidlI and upper rlIIJn sprirIgs.
15. Thoro~lr cIe8n Ih8 adjuster 5C* assembly and 1Igltir lubriC8illle

IhII1ds d hilum taJd grllSll.

ta _I"_"",,~""_''''''
11. IrlSlllIle~ l3II nlloMr SIIinlI· Abig ..oIlcdiJI"tl pli

ers is good lor !Ills jOb.
18 Check the :sur1a of the tnIce shoes lOr any Qf'llISIe ltlII mIf hive gel

.. on 1tlem.
19 Install !'Ie lkllm iI'ld reKh ttlrough lie adfllStilllJ Qp8ll no in fie I8:il:

pille wth aInkI adlusllOO 1001. Tum the sur 1IheeI.,..... so 1hI:!he blakes
locl the dMn.1hen. hold IIIJ the ""'tngen WIll I !till saMiilei. 1LITIh..... '** so hi..." is he a'ld no cno is tel

20. Onc:t!he w!llleIS an on nlh 'IIifIIde is dOMl. ea I up wvera
\1ITIe$, applyillQ the brakes 10 aduaIe the sell-adjusllrS.

........,AI 1111 2 he, 1IIJIsIJ t I "lut 11.1
,!,!,,,,I I II , '''[5~ .t
.......11 r •.., ., 0 , III" , p.

AIlJUSTI.
SCIfW

7;, u ...

.,AI
WHI!El

50Ckn SlAMftDIO.lfnu·
l-unllAKE
a-lIGHT IlAKE

WASHfi

....._-
2 Tum the adjuster screw's sw 'IItleel. so Ilat llelnlre shoes R

flllrlCl8d ll'OOlltrJ braM liOO!.
3 AemoIe nl bratII dMls 10 (live iJX8SS t11hll brak8 shoes
4 hSlIIl..qt ~ to.In ...... cylinder _IS II

plan llCO.d' ' IJt 01 brIIiIlIlIuid ... !IpIItIng lie ShOeS.
i I18now lie nUn springS•• tnIiI SWWinQ fIITllMJ lOOI
6 Ati,oweh"!11 cable.CIllIe--.q!U IMrnlldll.""".
7. AefTlow hll'll:lld-doMl washels nlsprlngs. then In:Ml lit tnkt sI'IoIs
TI_
e CIIIn I!Il bDng _ ..... bJush Of cIdh PIaIctIb 01"""""

on'" SIlCIlIlll*lIle tnIrie shoes nil on the Il&bIQ •

...11..... " "'.', ..............,' .. ,,; a...................
9. 1IIorougIliv _ ..~ plale.

10 Apply .!hIn ooaI at fIlJII'1UJlOSI chassls Iutllllo the IllOlftIna pads on.._,-
11 Trwier lhe Pllbi.., brake Dlrmg ..... 10 the I-. SIllC(Illti'l shoe.

_.
At.•••• is ...............

..... 470
",.PCr 5 1 1 , .. _ ...... "
il' ... n' ......

'_I
",.•'" ru nUll........
..... 701

~

AI. II UII 1111 I 11II bnllllil
..... ~I' .

FI,. 71 .• , ... "" .... " .....
qU Oil

-AI. n ... CII........ ' ~Il'IO...
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_.
f •. nl.1 $ ...............-

~

"'.11 ............
..

....741'''.''9'7 .. ''' ,"--

,...71111I ......__.1 •••,_.......", ....

~ The mosl dflpliili.1actor 10 keep in mn:l.,., IDritdlno ....~
dln is deri'1l!S$. KelP III dirt.,i(l'l'l!he ..... (.)'I nderS when )'OIl are
leassembllI'lQ flem

1 To fenov! tle wtleeI cy1 nder.1ICk l.Cl1tle vehICle afld rflll'lOWllhe
drum

2. Olsconnecllhe toke line II the lIttinQ on the br* badlll'lg plate.

J Ati'INt lie braIle _'tIlleS.
.. Re....1W lie $CINS or rdS 1NI hokllhe ...c,t- 10 the bK:blg

p,* n:l rerTrMllle..cyl ndlir fJcm the wetQ
5 Remowe lie rutilef dusI CCMrS on tie l!f'ldS 01 P.l! cyt.... ReiIIOi8Ihe

p,sIons and piston ClCl5 arld Itle sawilII RlililM lie bll!" screw n1l11i1ke
SlIfe it is nat plugged

6. Chscard ill! oIlhe parb ltlaIlhe Gilding kll Will fep/D
7 ~ne!he lnsili! 0I1he cylinder. ". is SI'IUyI1JSt8d, pitied Of

SCllIChed, hf1 the cylinder must be repIacecI as the piSlon Ct4lS won' be able
Ul seal aoainsllhe walls oIl1le cylinder

8 Using emery cl~ or crocus ctoIh, polish Ihe Ins'!» 0I1he cylinder Do
not j)(lIish in a IerigltiwO$i! d1'lIdlOn. Polish ~ rolalilg lie wtleeI cylif\del
wound the poIiStliOQ cIoIl SlQ)Ortlld on )'OUI fingefs, The ptJlpOSI of Ills is tl
ptJI anew SlJl1n on the Inside 01 the cylinder. Keep the inside of the cyIilder
COiIlId Mltl tnkIlIuil ....... poIlshlng,

...MII' ". '111"11I.1 '1' 'llm.."" ( -- " ._.
9 wash 0lJ hi cyt..Will dllIn lntie llud ... polIShIng

10 \IN'I,1ISSel1'ti ng the cyIiIldef dtp ali of U.pn WI a- tAle Iuid.
Reassemble in the IMl'Se ordeI of removal TorlJl8\tw ...... C)MIlJ-IO-l**
ing p1Bla5telI8lS kl90 il'ldl :lIS (10 Nm). Tot"" lie IJqIeli~
cylildel COMlK:tion to 160 inch Ills. (18 Nm).

PAHKI~J(i 8f1AK~

RtlrClIl'"
...RII.n.7I ....

1, Raise and _ suppon lie 'I'llIlic1e.
2 I.ooan!he equalllllI niJs
3 0elIdt !he cab4es "001., bocty d'llS
.. fl8Tlow the..,.. /Ifld tnIIe 1i\I!l.

-·l;MU.n

REMOVAL &INSTALLATION

.... 1:*0

... n••7IlIIIIn

1 Raise and~ SlClPOI1Ihe VfJtlide
2. RemoYe the tlJII!llflf IUs
J. Disqmed: lie lren catlIe lib eqUlIiZlJ.
4. Remove 1he cablHo-Irwlle tn:la!I dip
5. Lower !he vendI.
6. Mow the carpeting away lrom Ihe pedal. Compl'IlSS Ihll clip \tIaf retairlS

the cable to !he pedalll'aTlll Asmall hose clarl1l is good lor this purpose,
7. D1sconnec1lhe caIlIe!Jom IIle pedal relainer afId lemove tile cable
8 flemove the llrommel "om Ihe Old cable and transler II to Ihe new table.

T.....:
9 InstaIIlte new cable In 1tle f\oor pan afId connect 1110 the pedillSStl"tlly

1O. Seallhe cable III OII.iJelln !he f\oof p;rl

11 RaIW: nI safety st4lPM h weIIcIe
12 Insl3li til! cable-lo-frcrne rtIUling cI p
13 It'5aII fie cat* in Ihe eqJIIila' and 1l'ISlaI' he f'4JiJItllr wasr. and IUs.
14 ~ tePl'blll tnIIl!s IS lUInd in UllS secbon
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.... n PllIII...... ,... I r Ill"'"
........__1117...

.....
Ri· 7t DIll I" 5" CIIII.......- ..-

_.
S Itemowe!he SlUllo.y Ide sIloe and diSComld!he cMlIe ends at !tie

n-lIlQMs.
6.~ fie loclcing labS IhIl seaJre fie cables 10 II'le biI:k"'O plates

11th ahose cllmpand Slide !he catlIe from !he plates__":
1 Illsllll the ,. CIbIe in the badung pIaIe Make sure !he locting tabS are

S8CUf! a1lhe IllIckltlO pl*
8. Inmn the :sec:ondWy tnIre ShOll.
9. AdIl1S! tile brlke ShOeS to !he drum and install ttw drum and.1.

10. Insllll the cable in the ~hZlll' Secure !he cable wth the retainer and
coDer pin.

11. InSlaIl the cable clips
12. Adjust the p¥Kino lnIo'.e.

ADJUSTMEHT

1111-II V PVu
...P, wl1.12

nil I III II " .......' .....• "1111 Ii ,. _ •

1. MIb SlI't I1aI: lie hy(huIic lnles aq pr_1y aII.l1*d_ F~t_
and ...h l*blll fnIGe five lifres

2 Rme and _ Sl4lPUllhe .!lde on lD-'1i1lods
3 LllOSa'lh~ IoctrlinI~1Ilg IlL
04 lI:sIng .. 1lldl pOl.I"d lI:Il1Jle ..eG;nj~ dpIer J-34651 (I

IlJJiYIIefi. apply WId hold ill lonJJe 0150 illtl!bs (6 Itn) on !he Inn catlIe
5....es_,. kim !he ""ewer QJsIII'llI nut so 1M !he gauge POliter is

in Itle (It band on lie tool
6. RfJnove lhe tools. lhen 10'M!f the vehiCle
7. Apply and release lbe tnke !eYer fully, live IIf11fJS, and reclleck tile ~st·

rrllIlI • adjoslmenl has crianged, readJUSlIhe cable.
8. When adJuslm8nlls correct, tlghtell the locknut against the adjusting

nut

-

1.,...., 'We'....._..
t .f4IsI1h1 rtilf ne shoes kI dnm" _ICe. ~ ,., esPy.
2 Fully aw r !he pOllg InKes
3 RaISe and safely Sl4lPM h veta
4 loosen lhe front cable IocIcrU
5 flQhltn the tlln callte idjust no nut Wall maIeIy ~ inch (1:mn1 TNa

..111 apply lhe r«:E'$S¥Y forti: to h iOlll cable Illf'ISIOner
6 Hold 1he cable adllJSOOQ IIlJ ., posIIlon nI~ lie cabIf IockrU.
7 LOMlf Ihe 'l'd1ic1e unt I the r• .neets iR about 6-8 iJ'lChes (15-2Ol:m)

c« ltle t100r.
8 Release IhlI ~illU brake pedal and venly ttlaI: Ihll rear wheels fotate

'reely ,*,thout drag
9 LOoMer lhe Yehicle
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Al-aPw·' ...... ' .'_ M.. l.'.
1.' •.J ' hIli

...RI _II"'''
MI'lQ br* 1d~'.111$only '* essary MIen the 1!nsl0lW or I cable

tIlS beenI.ttl Of dIScol.llldId lew SI8fVlCI
1. Raise nl _ !tCJP(It lie whide
2. Bact oft !he Il!nsiOIIr ad_na Idlo crsie stacll1 b cables.
3 Remove!he .. ..neewre ISS8'lilIies MIl renlMllle bI3II! c:In.mS
4 C/w:t; Ihe .. btae Sh:Jt-tO-dn.m ad/uSlr'lM.
So \lerlfy IlaIIlere is no parIcinQ bfIke caDle bo:Iing condIlOO.

6. fblSlii I !he,.~re_ iblits
1. Low the wllcle efloog/l tor aa::ess SOh pacblg InIrle IMr Of kloI.

""'"8 Fully app"y!tle~ braes
9 Ratse ftt SIfeIy Sl.ClPCfI fl1e wetw:Ie agai'J.

10 ~ tile n.cnr rod Y4 inches (6.5m'n) bTl !he 1!llSlOl« blaJllt
11 T9*fl1le adllJSlrlQ ru 81" equaliz!Ir lflIillhe mark 00 Ilel!rlsiofW

rod mowes '!co II~t
12 Lower" weI'Ilele lI'tI' tile 'ea' willets are abouI6-8 inctles (15-2O:rIl)....."'"13 ReleIse the~ lnke _ n WI'ty thai: the .. wtw.ets rcaE

"'""""'" ....14 lower lie vehi:1e

MITII Or.K BRAKI SYSTli.l

fill.•·.'.........1 1 11"013'

The ASS electfOIllC cooool system Is separR "om oIhllr elllclrical cifQIlts III
the WIIbCie Aspecially progl1lMled EeU IS used to ~ilIe the system~
nercs The system COllll(Illel'It include the loII()iIIWlng:

• Electronic Cortrol Unit (ECUI
• WhIeI speed sensors nl axlll stIaI: tone riIgs
• tt;liilltlc Conllol Un~ (HCUI
• Tandem master cyll. WIth cenlral vaJves
• Vacuum power brake unit
• Pedal IIMI sensor
• Aa:eler.llioo swltdl
• Main relay andp~ fTllIIor relay
• ASS wamirlg li~
• ~ motor seflSOf
ASS componerMs not reoairable al1ll are Sl!l'Ylcad as assemblies only. The

axle shall lone rings altll'lot serviCeable. II a tone ring tJlcor'nBs dal•• it will
Illl r""""iyY to replace Ihe axle shaft.

Wheel tnke CCfI1lO'*lIS lsldl as the calipers, brake shoes, lIltIeeI cylin
den, rokn and dll,ms) are all serviced In the gne marnr IS stwldaRl brake
system componeul$.

OlJqrHhtlr Prr)cr.rlures

... fli ••

HIS"lOSiS Il'o'OIves tine !JiSIC steps The h IS olatwlghl ..,iIlQ
I~~_ Two "IMIlI~ all used 1I'ld. visible in ItII inslrtJl'In~
The :ltiillhd tnIIe sys8IITll" is red nt h a1l-kloc: sysIlm IV- ~arbl. The'
.mer HIS IilJIIlS Il'I aolWlt -dlh ECll iJld l4*......._ ..CIt ot!he~
tnIIe..,..,.. The Aler IVJI _.i.. ni-klcll SY*fTI ClI'dIm • is in aciro.Jil
.Iht 'lIM bodr soIelOldS 1I1d lhe main. TheI~ lIashes,.~ b
se!I cI'lect.'" goes lU .......-dlld: pttlOIalld 'i..e hS)'Sllm_·.00 is IDI'iII' •~ HIS lid a:de oc:an edhef dmJ lhe stwI-\4l5f.l cI...... or
0lPlg I'Q'lI8 l4*_~!he orrD!r I~ flll.1S 00 n' lie U is Wlttld.

The $llCl)1(\ _IS avSIAl exP IlObJtI b' low fbd,~ IBking tnIIes
iRl' led Of obvlOIIS dainage1 sysaMI !Xll\1lOf'Il!l1C$ Of 'It res

The Inal diVlOSlic _ moMs the use 01. DiIgl1050C RMb~ 801 (ORB
I) SCl1 tooI...nidl '5 de:slgl'led 10 delemine tie speol CClrCl,li!: or WIWllll~ all

•

:- -=:...........

tileR, ••

The Teves Anti·lock Brake Sysilm lABS) IS an !JIeCtOl'IicaIly OCllllaMd. all
wheel bf<*8 control syslllm lhaI bec3ne available on tie Wrangler begllRng in
1993. The major ~l8lts lnclud!!he masIM cylindlr, vacwn power blake
boosIer, ElecllOnlc Control Unll (ECU). Hydraulic Cor«rol Uflil (tiCU) and vari
OUS control sensors.

The 8Jii·1OCt system is d8SIgned to retarl! wheel lOCkuP lIlilng perioos 01
hiQll 'Ilh8eI slip when braking ReUrdlng wheellocklJp Is ICCOfI1lIlshed by mod
ulallng lIuid pressure 10 the wheel blake uAIIs

,
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HCU SQIB'IIOIO VALve
FAllT

fll.LY#MOTOR FAUlT

MAN RELAY FAUlT

AIS OC'IDmON

NAll£GlUATE FEED
YOlTAGfINOT
ENOUGH YOlTAGf
TO OPBlATE SYSTEM)

1. Sw;td,::::r..= ob.oogod
2. Switch ..
3. Sw;,d, -.ntod opoido down.

fault The tester CtlllStS/S 0' asrmll microcomputer and a cartmlge ctlnlaininll
all tests II must perfofrn The leslef IS connected 10 the A8S diagnostic C(lI1l'1eC
tor, located at the driver's side olltte center COflSOIe, under the instrument paIlel.
in the flilSsen~ COOlpartmel1l. Retereoce 10 the OFIIII scan tool manual mLJSI
tie made lor the lest prooodures, Initial faults shotJId be clea'ed and the 'o'ltiicle
road tested to lese! any Iaults Itlat remam in the sysIem, Faul codes call be
Cleared with the DRB II scan tool.

-EJuplIIf .....1_11I1 .., (w11Iet1 , U1MI-

III'" '" IN ••11I, IUb. 11II 'II .. ,f ,-,0I11i1
If wlrU), lIIa.AIIt..... _ M '1I'fllmHd _ oil
IHIIIlOItiC R.alllan In (ORIll_1tO! .1tI ...tmIM. 1lI11 teoI
.. .,.1IIcdy 11I .......11 tor ..... ....,..... 1I1"KHl...,11ad.,
Curs'" CorJIrItklI.

Reffllio the ASS Fault Oiagoosis Chart as aguloe for po\8fltial system faults

Fronl Wheel Sensor

REMOVAL & INSTAlLlTION

1 Raise 3m! salely support !he 'i8t1itle. Tum the Irani Mleel ootward lor
easier access to the sensor

2. Before disassembly. note 5er'lSOf wire loutillll irw:luding Ioc:atioo 01 all
clips all(! retainers, The sensot WIre roost be rouled COfledly !luring reassembly
10 avoid dirllaQe hom moving parts.

3 Carefully remO\'e the sen50t wire from fhe mounlillllllrac:lcels.
4 t! the sensor is coated wrtt1 mw:l, SlllSh, etc, clean Ihe serlSOf and SUI

rolJfldlng area, This will prevent damage to the 5eflsor and tone wheel durirlll
removal

5 Rerl'KM! the sensal *hiny bolt and remove the 5eflsor flOm IIIe sl8er
ing ~J.JCt:le.

6 Loosen lhe 1l'0tTIneIhtlldi!'19 the sensor Wire Irom the wheel arch panel
7. In the e!'l9ine compartmenl discoooect the 5eflsor wire connector !Tom

the ABS harness carefully remove the sensor and harness "om !he vehicle.

'0 1nItIl1:
B. Apply Loclite- 242 olllQuivalent, to the 5eflS01 ~a:f'Iing bolt. Replace

lhe original boll if WOOl or damaged
9, PosItilln the sensor oolt1e sleefing Iv!uct!e and installlhe atlactlmv boll

linger light
10, Hold the sensor In lhis positiOll ilfld lighten the letaimng bo~ to 11 ft,

ItIs 04 Nm).
11 AItach the sensor wire to the steering koockle bfackel with grorrrnelS on

the sellSOl Wire,
12 Route Itle sensor wile to !he outel' sill btaclce1, M. sule il is not

t'o\'iS\e(I or kinked
13. Attach the sensor wile to !he Olliei' sill bracket with grommet Make soot

IllS no! twisled or kinked

-De wire **11I '"' Ionnn.M ,1 1M. $ I" ......
.... 01 UtI wlrl sIIouIlIlll 1lI1.. UIt lndlll _ •••11I .. lInD_.

14. Seal !he sensor wire grommet in the tIody panel Mid clip the wire 10 the
bfake line at lhe grommet localiOn.

15. Connect !he sensor wire to lhe harl'llSS in lhe enoine compartment.

Rear Wheel Sensor

REMOVAL & INSTALLlTION

• SH RIIfIII7 end II

1 Raise and salely supporlthe vehicle.
2 DiSCOMeCI!he serlSOf wires at the lear axle OOIlneclOfS
3 Remove the wheel aI'ld brake drum.
4 Carefully remove lhe clips holdll'lllihe sensor wiles 10 the tIIake lines Of

rear axle and rear brake hose
5 Loosen or unseat the backirlll plate grommet hOlding the sensorwlIe.
6 Remove the IxIlt hOlding lt1e ser1SOIl0 the bracket Remcwe the serJSOf

by pUllil'llllhe wire t!lroogh the grommelllole in !he backinll plate.
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fie. 11 HCU •••a"
2 Disomect all SSlSOf R Ilamess ...res at the HCU.
3 Mn Of tag or 1rISlilI1~l()ll relat!f1J: lIIIIl dascorr*Iltlr brake IlfleS all

.. ECU
4 RemcJve the bolt and nuts <flilIdlmg !he HCU mounlflQ lrICIIlIllo !he

lender apron and remove the HCU,
101_1:
5. Position !he HCU mounling brackello lhe IenlIef aploo and InsIilIlllhe

bolt and rus
6. COfInect Ihe blake li1eS to the fCU
1. Conred all SfIlSilf and hafness wires 10 Ihe HCU
8. Cont'IlClthe fTIilStlJ cylim reset"o1l<f hoses ro lie HCU.
9. Fi. Rl bleed the twaQ sysllm.

REMOVAl & INSTAllATIOO

lll'clr211lL CII!lhol Ul1lt IF eu I

... FIls•• " 11

1 Place shop tMeIs Of ill Nl COfllilII'leI' lRief he masaet cflfldef resef
'ICy hoses and disco'Wllld Ihose hoses at tile tt;tJ

.... F1•••

REMOVAl & INSTAllATiON

The ECU 1$ ..,d110 h dash pa~, iflSlde lie PIS'tli¥l COfIlIIr1meI1I. •
Is POSIIiOl'led jus! i1boYe!he heiierf,an lXIndillonet' pIenI.rI'll'llus.ng, inline wiIh
.. ol<>oe box.

I. From inside Itle engine compartmellllOOSlll1 and refI'IO'IIe !he ECU ffIIain·
ing bois and nuts, \ol:ate(j just to the fight of the ballery

2 lMl:oolKt Ihe ECU MOng harness, tlBl rtrllO'\'e the ECU from Ihe 'oIehicle.

.............. UT~.I••II'.tl ..71 .._, ,",I , ..
*1 FlII' ................... IIlIII .... EaI ...
_II I I

I.' 7 n.

1 Feed II1e SI!"I!lOIMre houjl the gror'lllll hole In fie biPilllJ ptanl
_the grtnT'llllln the•.

8 "PPIY LocIW' 242 01' eqlMlert, 10 the SS1501' allachmg boll Rep7ace
!he ollgmal bOIl it worn or daJu'oed,

9. Instal11l1e atPachll'lO bO~ II1gef II\tIl al ttlis time
10. Set fle sensor ail OIP as follows:

a 11 the Oflginal seflSlW is being insla7led remove anW TSlllinlng pieces
al c3ullQlrd spal' l~ lie $IfISOf Pd:lCllace Mall! sensor is Ioo:seIy
IleId 11 posIJon t:rr Ihe rmminO bolt, use abrass IIePer oalIIt III sellIe 3lf
OIP!rom lI'le serlSOf 10 tte lone 'Ing. Comd Iff gap is 0.043 in 111fTlmJ.
r~ the Il!IIlfl no bolito 11 n Ibs (14 Nmj n .Iliat!he ail 0lIP wiIh
the tee6ef lPtJllll.

b It ara sertSOf IS befllO installed, ptJsh lieta~ spet' on the
sef1SOf la, againslltle lone flng. r.-the telaining bOlt 10 611 Ills (8
Nm). Correct all~ Will be established as the IOlltlling rotftS and peels
the spacef oil th(l sensor face.

t Verily seflSOf ail OIP ad)ustmef11. II adjUsrnerf has dBlfJIlI after tirjll
ening tie boll, raadiUSlIhe air gap as r1Plllded.
11 CorrIId the senslX ... res 10 lie conneckn atlhe fW axle WId I8ed

lhf~ the arxas hole. Sf8 lie sensor wil1llJiO'fWN!lS 11 the Ioof~l.

12. Mate SI.n the sensof WlfWlO IS SlICInll to Ih8 brab Insnl I. 8lC5e
will lips MaIre certain Nile WiflQ IS dear at a1llTlO¥ll'O iWIli'or till~.....

13. Inslal1!he btakIl ()'um iJ1d 'IIltleeL Lower ttl! vehicle 10 ttl! OrotJ'ld
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M~sler CylllHler
,

.... f""l0

REMOVAL &INSTALLATION

1 Oisconnect the _ 5e1lSOJ wires.
2. RemowIIhe clamps tlaI: iItlll:h the reservoir hoses to the HCU pipes,

remo.." the hoses n allow them to drain irllo acoolalner belore removilllllhe
reservoir.

. 3. PImp tile brake pedal 10 lIlltlausl all 'II::W'11lrom the power tJake boos!el.
4 Disconnect the necessary bfake lines al!he master cylindef Md combi·

nalion valve. Retnove \tie corrtJinalion vaIYe blaCtel bOn.
S. RefnooIe Ihe I'llJS $hlllO lhe master cylindef Ie the boosIef mounting

studs, Ihen pull the masaer cylinder forward and 011 Ihe studs.
To ....11:
II anew master cy1indllf is being installed, bleed !he cyIinOer on abench

befOIl! inslallatioll.
6. PosItiOn the master cyIindel' to the boo:$Ilr.
7 Conned !he reservoir I\oses 10 I1e HCU pipes.
8. Wilh the master cylindef MId boosIer property conneded, install iWId

lighlen the atIactIing nuls to 25 t. Ills. (34 Nml.
9. Cooned lhllllfilbllllllS 10 Itle masler cyIindllr.

10 CoonedlheS8flsorwi'es.
11. nl and b6eed lhe tlfiIIle system.

Puwer Brake Buosle r

REMOVAL & INSTALLATION

• In fill'" 12 IU 13

1. Pump Ihe tlfiIIle pedal until all 'ftI:OOffi is exhausted from the pawer
bfab! boosIer.

2, Distonnect!tle pedal tra'IeI sensor.
3. Remr:we lhe air cleaner lIld 1lOseS.
4 RemcMllhe dam~ IIat secure lhe reservoir hoSeS 10 Ihe HCU pipes,

then ret1'lCNe !he hoses !rem the pipes.
5. Oisconnecllhe bJaitelines at the maslBf cyfIndef.
6. It may be nec:eswy to remove the cOIOOiflalion wt..e bradIel boll.
7. Riemo'Ie!he oots ~ing!hB maslef cylinder 10 the booster lTIOlIIling

studs. f\l111he cylinder Iorward and oIIlhe S!llds, Illlll work it past Itle rombina
11011 valve, brake lines, _1IM1 sensor and OIJ: ollhe anOine comparme:n1

8. Oisconneclltle vacuum nose at me boosIer d'lllci valve.
9. Oisconnecll!le booster pushrod lum!he brake pedal.

10. fIem<we me IMs~rJJ ttle boOster to IIle pa$5elllJIll COlT{laI1mellt
side olltle eogIoe~n1.l!len slide Itle booster larward and out of the
engine~n1

To ....l: .
11. Position Ihe booster on hi daSh panel, a1ianing Ile boostel mounling

studs with the holes in the pnI, Ihen instalilhe *!ling n~s and tighlen 10
30. Itls. (41 ftn).

....... ......'"••e-

.....
"'0"" --

Fig. IS .... 'NIl ..........11II .111 All

12 Instaillhe seal 0Il1he rnasler cylirMief.
13 It Installing anew pedallravel Sl!flSOf OIl thB OfiginaJ boosIer, the colOr

dot on the booster shell I1lJSt be lhe same as lhe color of the cap on lhe sellSOf.
It Ihe colors 00 nol maItIl, select Ihe rolOr C«llrom the kit Sl(lpliell will the
new sensDl and install il OIl!he end 01 the sensor ptu•.

-1111 ClIP r , .......... HI 'I III ...11 .....
CIlIltf eII la_rt"" III lIN II PI'lblll .

14 1IIsta111he D-fIIlQ oolhe pedallravel seflSOl.
15 1nstal18lld Urmly seal !tie sensor retaining ling 011 the booSIeIllange.
16 Insert the sensor into Ile bOOSter, making sure i1 is Iirmly sealed n

I!l'lgaged in the retaining ring
17. ConrJeCllhe boosrer PlJS/lIod 10 the blake pedal.
18 CooflllCl the vaClllln hose a1the booster ch8clI valve.
19 klstaillhe masIer cylinder 10 thB booster mounling studs. and l;glllen

hi nuts to 220-267 inch Ibs. (25-30 ftn).
20 Connect lhe brake lines to the Mill cylinder.
21 klstall the comt>Inatioo vatve blaet.el 0011, ill11l'lOV8d.
22 klstaillhecl~ anel S8tl.Ie the 'eseJ\'oir hOSeS to the HCU•.
23 Connect~ pedal travel seIlSOI wiles.
24 Bleed the tIIakes as outlined in the A8S portion oflhis sectiOll.
25 lfIstailthe ail cllllIlIlI and hoses.

COllllJlnallOll Valve

REMOVAL &INSTALLATION

• se,R,I" 1M
The val't'll is located OIl the lett lenL1er panel just below the masleI cyllndW
I. Disconnect the Jlasness wires ITom !tie contlination vat't'll SWilCh.
2. Disconnect lhe brake lines a11he vaM and pkJg tlem.

AI.•PIwIr ...._., ..tuml.. • .. All

<!l0ClJ1O_-~.Q... ""-CI_ ......- .-
Fig fr'IIl tnte 1111 ,._..ce In ....
Ioub .I.. m

...,.-
~.oo"..

""""""".,,'"



3. Remove the nuts aIlachll1'il the valve 10 the masIer evlinder mounllnll
studs and refT'I(M! the vaIw and brackel as an assembly.

<4 Inslallalion is the revef58 01 removal Tighlen the valve retaining nlAs 10
92-112 ioch ,tis (1~13 trin.l Bleed me brake sys/frll

ASS Bit'tl~l11q

The hylhuilC brake system musl be bIl!ld wtlerlCotf afluid line has been drs
coonecled hera- air~ imo the s)'SIem. A19: in It1e sysIern may some
limes be in(hcared by a sponll'l brake pedal Air napped In h systsn is
compressil)le WId does not perm~ the prllSSUle applied 10 !he brake pedal 10 be
Q'lsmitb!d solidly II'IrrJufI tile bram. The system must be absolutely lfee from
air al: all.mes. rile Il'Ia!Jef cylinder haS been over!lIuIed or a.. CYlinder lIaS
been il'lSlalled bleed !he cyllldIr (1'1 a IJerrll bl!Itln ins&al1aDJn W'len bIelIll'lg
lnkes. bIIed it h wI1eeI mosl dIsL1rrI.lrOOlIhe rrast8' cy1111def I rst.1he I'Blt
most lblin SlllXlrW1. <PI so on. Cuing the bIeellf'9~Jon the master cytIn
del mLlS1 be kept i11east :Y. lilt of bfaN nl.id

TIl. All ~IIIIII.. " ......... dl 1rtIn 1M n ...........
m...ltd. ncolli" or Iht IoIlowIIII ...,.:

SteP 1 Convel1ior;llfQrmI brake bleed
SlfJp 2 BllIlhnQ the systf.m USH'lQ the 1»1I scan tool
SI~ 3. III addIlOf8' l'.llfI\letWIonaI rnnJaIllJake bleed
The lllUJl I'eided ASS bleed ng Pfocedi..re'$ as 101m
1 To bleed !he lnIles. first r::areIiJ iy dBl aI dirt Inwn ..t:Uld !he master

cylinder hiler cap Remove Ill! Ii Ier cap and liII!he ma5Ief c.ytin:ter Wtil OOT 3
bra/le tltlid 10 !he IoIwf edge 01 tte !tIler 1'lBdc..

2. Bleed the rnas1er cylinder lilsl. Have a helper Ql:lllf8lle the brake pedal
while bleeding each master eyIindeJ t1uid outlet tine. Do not allow the I"1il$f8r
cylinder to to roo 001 of 1Iuid.as ttus wlll allow additlooal ai, to be ltawn 1"0
!he cylifKIeJ

BRAKES 9·21
3 Bleed !he brake syslem in !tie following sequence.
a Master cyli.
b HCU va/¥e body (at nUld hnes)
c. RigIIlBlr wheel
d l.efI rear wheel
e R~ WrC ViItllIt
l Left ,,01'1I ....

• CkWl ollie Dfeeder~ at a1110uf wIleeI ~1IlCiers. Allach the
bllledef !lOSe 10 Ihe II~ reef whfJeI cyllndef bleeder screw a'ld pta:e lhe end ot
the tube in a glass iar, submerged in braIIe fluid

5 Open the bleeder valve 'k-o/. of a tum
6 Have an assistard depress ItIe brake pedal sIoMy Rallow II to reilm.

CofllJnue thiS pl.!IJUJlg adlOO 10 toral any ..r (lj oIlhe sysaem Men bubbles
ee.se 10 apc:a iIIlhe end of I!'Il! bl '" hose, dose I!'Il! bIeedel vahe a'ld
IllITIOWe" hose
"Ie".,,~,,'sa~lr/:('#.lhe M 0I1Md i!llhe IT1ISlef cyI ndl!r reservoir nI fel)le'1l31las

8 AlIef Ihe bleedllg optrahon a1118:h wheel cytinder 1m been COinpl!1!~.

1111 the masIer cyliMer rtSefyoil and leplace the Idler plug

-De 1IlIN 11II M.' ..
"'111".11I11 'III • IF '_ •• U1.. _ ....

9. Perform !he '9Ieed 8rJ11ie' PJoc:e:lII! 'MIll Ile M8 RDl tool Tlis pro
c:er),n is oesaibed II tht 0fII11 sOIIwe ·,~r.umaNl Rl diagnostic IT8uI

a AIa:tJ lhe CI'B II SClWl toollotl'e diaWmllC COI«:toi
b Run the Bleed Brake proce<be as de:scnlJed Iflh CI'B It lester llWl"',.

10 Repeat the cOI1venlional bleeding procedure IS previously oLflined
11 Fililhe maslef cyIif\def reservoir to the prqJlW level.
12 CIledl: the braQ operaII on.

BRAKE SPECIFICATIONS
All measurements in inches unleaa noted

....a DnlI1 DI....... _ ..
M_ BrlIoIIlIIc Oril'II' lIIil. ji+, z. IJIiIg
Crt dtF OIiQ' .' Mini... Maxi... ..... - ••111 I TIII<' u..... rlMl Bn ~ ~ ~ ~ IJIIII ~ FilIi -

WraOoIor 09371117 NA 0.815 0.004 10.0 1006 NA 0031 0031
1118 Wrangler 0937 NA 0815 0.004 10.0 10.06 NA 0.031 0.031
1919 Wranaler 0937 NA 0.815 0.004 10.0 10.08 NA 0.031 0.031
ll11G

~
0937 NA 0940 0.005 950 955 NA 0.031 0.031

1911 0937 NA 0890 0005 9.0 905 NA 0.031 0.031
1192 0.937 NA CD 0003 NA <Dlor NA NA NA
11193 Wrangler NA NA 0890 0005 NA <D NA NA NA

11M- Wrangter NA NA 0.890 0005 NA ill NA NA NA
15
KA No1 avaliable
(i) MltWTlUm uYbie lhlckl\O$$lS elltiel' cast or
s~ on r040r I'llb IX!
MaIlllllUlll UOI8t8' IS 'ISted OIl lIll!S1(It ot llf .....



9-22 BRAKES

!:!!!II I I t
kcIII Ition sensor 8facbI SCrews

~I'I ation SInsor Screws
bIN II RtlliO at M.... Cyliiidet

•••Ire Filing .. Proportiouing V"
"line FltIlng at Wttn' ~ndIr
Ik>liI _ PiYoI 80It Nuts

Man. T....
Auto TIIIlS.

Front 8<...lne-to-lk>liI H... Fining

Reor 8rake HoI. T·Attl"ll Rotalner 8011
Roa' 8rake s..ppOrl Plat. 80IIs

Caliper 8nb Hose fining 8011
C.II* Mounting Bob
ECU_Nuts
ECU IIlmBII CorilIctof 80ft

ECU-lo-llIK1uIl SC.....
HCU _ Attlo'OS

HCU -..... _ 801 and NoD

11_ Cylioldot Mou'""'a Slud Nuts
Po_ Boostl' Nuts
PorIIng bIYN_

Null
80IIs

_Blaring Nuts
_ CyHnder 11_"11_
_Lug Nuts
_ Spoecl Sensor Adjuoft"ll 80n

TORQUE SPECIACATIONS
u.s.

13-18 indIlls.

71-13 indllls

180 indllbs

160-210 indllbs.

160 indllls.

20 ft. Ibs.
26 ft. Ibs.

13(H6O indIllls.

60-80 inch Ibs.

32 ft. Ills.

77 ft Ills.

21fr336 inch Ibs.
7-15 ft. Ills.

85-125 indIllls.

85-1251lld11bs.
75-115 indl Ibs

160-200 inch Ibs

92-112 Inch lbs.

115-220 'ncIllbs.

:lO ft Ills

11 ft. Ills.
7 ft. Ibs.

175 ft Ills.

6-13 ft. Ills.

75 ft. Ills.

11 ft. Ibs.

" ,1&
1-2Nm

&-lINm

20Nm

18-24 Nm
18Nm

27Nm
35Nm

15-18 Nm

7-11 Nm

43 Nm

105 Nm

24-38 Nm

10-20 Nm

10-14 Nm

11)-14 Nm

8-13 Nm

18-23 Nm

10-13 Nm

13-25 Nm

4' Nm

15Nm
10Nm

237Nm

8-18Nm

102 Nm

14 Nm -



EXmlIOR 1.2
DOORS 10·2

REMOVAL & INSTALLATION 10-2
DOOR HlNjiE ADJUSTMENT 10-2

HOOD 10-3
REMOVAL & INSTALLATION 10-3
ALIGNMENT 10-3

TAILGATE 10-3
REMOVAL &INSTALLATION 10-3

UFTGATE lQ-.1
REMOVAL & INSTALlATION lQ-.1

FllONT BUt.l'ER lQ-.1
REMOVAL &INSTALlATION lQ-.1

REAR BUMPER lQ-.1
REMOVAL &INSTALlATION lQ-.1

fRONTfASCIA AND SKID PLATE 10-5
REMOVAL & INSTALLATION 10-5

REAR fASCIA AND SKID PLATE 10-5
REMOVAL &INSTALLATION 10-S

GRILLE AND GRilli PANEL 10-6
REMOVAL &INSTALlATION 10-6

OUTSIDE MIlRORS 10-6
REMOVAL &INSTALLATION 10-6

ANTENNA 10-7
REMOVAL & INSTALLATION 10-7

fENDERS 10-7
REMOVAL &INSTALlATION 10-7

FllONT fENDER EXTENSION PMtL 10-8
REMOVAL &INSTALlATION 10-8

SI'ORT BAR 10-8
REMOVAL &INSTALlATION 10-8

SOFT TOP 10-9
REMOVAL &INSTALlATION 10-9

HAROTOP 10-10
REMOVAL &INSTALLATION 10-10

EXTERNAL SPARE TIRE CARRIER 10-11
REMOVAL &INSTALLATION 10-11

INTERIOR 10-11
INSTRUM£NTPANEL 10-11

REMOVAL &INSTALLATION 10·11
flOOR CONSOLE 10-11

REMOVAL &INSTALlATION 10-11
DOOR TRIM PANEL 10-12

REMOVAL & INSTALlATION 10-12
HEAIlLlNER 10-13

REMOVAL & INSTALlATION 10-13
DOOR LATCH 10-13

REMOVAL &INSTALlATION 10-13
TAILGATE LATCH AND RELEASE

HANOLE 10-13
REMOVAL &INSTALLATION 10-13

WNlSHIELDfRMI: 10-14
REMOVAL & INSTALlATION 10-14

WINDSHIELD GlASS 10-14
REMOVAL &INSTALLATION 10-14

DOOR GlASS 10-'4
REMOVAL &INSTALLATION 10-14

WINDOW REGUlATOR 10-15
REMOVAL &INSTALlATION 10-15

OUAATERGlASSWIIlOOW 10-15
REMOVAL &INSTALLATION 10-15

INSIOE REAAVIEW MIRROR 10-15
REMOVAL & INSTALLATION 10-15

SEATS 10-16
REMOVAL & INSTALLATION 10-16

SEAT ANO SHOULDER BELTS 10-16
REMOVAL & INSTALLATION 10-16



10-2 BODY AND TRIM

lXllHIOH

WINDSHIELD
HINGE

FRONT
DOOR

RESTRAINT
PIN

IRACKET

)ClEW
~.TAPPING

PLATE

~ .~
uml ! I YEHtQE
HINGE, IODY
HALF BODY

HINGE UPPER
PIN HINGE
NUT HALf

UPPER HINGE

DOOR
IlESTltAlNT

PIN

~

VEHIC~ElOOT
lOOT

LOWER
HINGE

SCREW HALF

LOWER HINGE

DOOR
LOWEll

HINGE HAlF
FRONT

Full .1111 Wlllllllni Top

• Boo 'II-'
1 Open the dOor and diStooned: lIB feslr1Jinl Sfr."
2 Malcllmarlllhe hinge-to-door position
3. Remove the hinge-IOiloof screws and litt oIIlhe door.
<1 When instllling!he door, instalilhe tasleners bli donl fUlly ligIlt8n Illem

Move the dOOl 10 obtain a salis1actofy lit wnen Closed, Itten lighten the screws.

DOOR HINGE ADJUSTMENT

fall MIIII WD ...,. Top

The doors are adjllSled allhe hillge arrachifllliocalions on either the body Of
!tie door. Enlaroed holes are 10l3ed in the body for Ihe IDMlf hinge only.

.Enlarged holes are also located in !he 0001' lor bOth Itle uppeI ifld lower hinges
10( 1CI. down, lore, aft and till adjustments.

Prior 10 the door adjllSlmeot Of alignmenl, !he door Iaictl must be removed to
allow the doorlo close freely and be ahQfllld Pf~y·

\
""'"

••

.....

............
~

""""....
FiI. zIaft top doer hi"" 1lIIIC......

Doors

fig. 1Idllll ..... ,.Mll

Hln ...Willi 11ft Top

• ,,, FI,I,.. 1. 2 IIll 3

1 Open Ih8 door and disconnecllhe Ieslralnt straIJ from the pin.
2 Tum lhe window retaining sJeeves Y. tum to the left and pull them up

and oli oI1he door.
3 RemoWilhe door hinge-to-bolty' screws aile lill oI1lhe door.
TI 11ItI41:
4 Position the door on the vehicle and instalilhe door hirl(le-lo-body

""'"'.5. Inslaillhe Window retaining sleeves.
6 Inslaillhe restraint stra(l.

REMOVAL & INSTALLATION

,'" ,."'.., ,....... ,



The ib:Ir Ioc* *b' stlluId be...-a III or OU klallow lie door llich

10 ~'" ._. Also, no dool """' be'ush will no adjll:enl """,....
Hour

REMOVAL & INSTAUATION

... 00 ;.

1 M&l...~ the I1nges 8f1d mounllflQ panels.
2 Disconned Illl oodefhood II~ wire.
3. Unboll the hood Irom tie hlRges
4. Rer'ncM! lie hOOd prop rod, IIfOP '00 retainer clip, side caICh brxketS,

tMdshieId~ and lootnan loop
5. Ass8'nbIy and IRStllllallio,.. Is !he INrSe of removal afId diSllSS8litiy.

C'B;k the hood i1vliell

BODY AND TRIM

("(II.
100

COYfI

10·3

-

-

-<1

-
.... 1....... 11.' .. 1

ALIGNMENT

_.

1.---,-

-

..... T1 ...1......... CIWf

\

'\., 'Sfl(
SHIELD

1. loosen h hinge 1JIU'il"O 5Cf!WS on IJOll sidllnt I3p tte hinge in lie
dOtfJOll oppostte to wtich the hood IS to be flIl'IeI:l.

2 r9*n h SCJelIIS

1 _"'~_"' ..__

L, II die

REMOVAL & INSTAUATION

... 0: ••• 71....

1 ClIWt lie IalIO ;
2 Urtlol1 and lernote lie 11110* SlOP SWing a:Mr
3: PI'y ou ..,-.. SI** N; secure lie '110* BtsIllIl~ in !he-4. Squeeze !he spmg and refTlO\'8 II from the bl....
5 fIemate lie p!aslIC 1soI*lr
6. Clooe the tai_
7. ReI1'll:lw the tall. hinge bOIlS
8. Release Ihe IaIct1l1'ld 11ft OLd ltle tailgate,
9: los&aUal on is 1tle mterse of removal Alignment is~ shlld ~

looseniIQ the hinge bolts and rTIO¥ lllIltIe closed lillga1e to obtai,.. ag,slac-"".

.... 71111: ' dIICIl ...."mr rlwull

-



10·4 BODY AND TRIM

ll1lq,l1f'

REMOVAL & INSTALLATION REMOVAL & INSTALLATION

1117" '11I1e'li
."Ps en

1. ReJTKM: iW1Y alrihary lightlno
2. Remove !he boIlS and nuts attacturIQ !he bumper 10 me rr.ne edenSlons.
3. Remove !he bumper.
4 Installation is the rewne 01 removal

.... 11 so ,."' ...... I...... cIoIIlI11III ..,.
,art cyI "'rIIId ••lIe, hlp jiIlw, Fl. MIr f1InlM1I,
...... ....... _ ......." tH .,1l1e"'l

1. Qoen'" ".0'"01_
2. D'SCOl.-=t!he deIoQoel Wlfilg
3. AlrncM lie~ rDlirlQ clIpS at bcItl ends at eId1 Sllf)

poll.
4. Puillhe sl4lPOfl cyI,nders oft of the ball st1Ids
5. Remove ltIe hinge$..~It_ strews ¥Id lin otllhe

UIIQaIe.
6 instillaTion is the I'e'o'llBe of removal CheclI alignment

FII·11~2 5 ...

R~.H Bumper

REMOVAL & INSTALLATION

1. _

...•• UR? nr,,'" ,nna

.......
RI. 1. u.._ ... IS" •

1117.- T bliin

tlMPS ,12

1 Remove the flIJs ;nl bolls RcIlilllllhe~ 10 ttle 1rIme,
2 ........ '"...,.".,
3, Installalion is the reverse 01 removal.

RI.12 .......... II 7 '.11t



BODY AND TRIM 10-5

FrOllt Fascia (lnd Skill PI,l!e

REMOVAL &INSTAlLATION

1111.... V,lIter..
• 8M Figurtt 13, 14 _ 15

1. Remove the step pad hom the !ascia.
2. Remove the fascia push pms Irom the fascia suppor! and the fetaln

inll bolts lrom the skid plates. Remove !he fascia hom Ihe kame crossmem
be<

3. Remove the bolls retaining ttle fascia spacer 10 the "arne crossmember
and remove the spacer

<4. Remove the fascia slep pad suPJlOfl bracket Irom the lrame aossmem
tier by removilllllhe reiainillQ screws.

5 Remove the retaining boils from the Skid plate and remove !tie skid plate
110m the bracketS.

6 Rernove the retaining bolts from the skid plata braCkets and lamove the
brackets from the kame rails.

T Remove !he retaining bolts from the fascia supporl-lo cover plate and
remove Ihe fascia support

To .....lI:
8 Install the fascia suppon·to cover plate and lighten the relainino bolts 10

44 inch Ills. (5 Itn)
9 Position the skid plate bracketS a1lhe frame rails and lighten the retain

ing screws 10 18 rt Ills (25 Nm)

10 Posit,on!he skid plate at the brackets aoo tighten the retaining screws to
18 fl. Ibs. (25 Nrn).

11 Position the tascia step pad support bfacket allhe kame crossmember
and liItlten the retaining screws 10 18 ft Ills (251tn)

12 Inslall the fascia spacer to !he frame crossmember and t~ten

retaining bolls 10 53 inch l!:ls (6 Nm),
13 Install the fascia 10 the kame cfOssmember ii'ld install VIe retaining

bolls and push pins. Tit1tten!he letaining bolts to 7n.Ib$."(10 Nm).
14 Instalithe step pad 10 the fascia.

Rear Fascia ann Skirt Plall~

REMOVAl & INSTAlLATION

1111-15 V....cltl

• See Ailift 1.

1. Remove !he retaining bolls from the skid plate and remove the skid plate
Irom lhe b1ackets and lhe fastia

2 Remove the lelaining bons from lhe skid plale brackets and reRlO't'e!he
brackets 110m lhe trame rails

3. Remove !he !ascia pus/1 pins from !he Iascia suPpOrt b1acke1 and remcwe
the fascia fTom the retainer and the support bracket

.. If necessaly. remove the retaining nuts and !he step ~!rom the !ascia.
5 Remove the fascia suppol1 bracket trom the trame crossmember by

removing the retaining nuts and screws.

......---
......---

All. 11~II ft.. If.. lrelll"'" IIiIItIII pili•

_.
.,~--""""""\1 'AHEI...

"-AtE sa...,,,,,

..

mf·TA,lPIIJG

/_----.-

,,,u

fll. 14 froII-.:t••111 .... p''''

..

......., .""'"".,,,
RI. 111 Frolll,.... ,......



10·6 BODY AND TRIM

• .\':, -----,.' ,..,
---....

"" -,
fll.1l f jilt , ...... " ......... _

6. • ne -r, ItlilOlJe II: rTWIs arIIblasail 'Di. !rom"~..-
TIl P'I;

7, If itlillMd, ntaN the IascIa relllner 10 .. support bI1dcllI and insaaII
!he relaJning riwJts

8 PosItion 1he lase" supporl btarJlIt • the~Cf~ Inll
I,gheen!he mlnilQ SCf!WS to 18 It lis. (25 Nm) and the rllalllIno rlJIs 10 37.
Ills (50 Nm).

9 Podian the sIUd • bracIIeb IlIhe 1m! rails and 11_ Ihe reIaln
iog:screws 10 7n lIB (10 ftn)

10 II ~u'Y, insIaIl1he step. on the la5cIa and ligIien hi reQllling
nlAS to 4t lis. (6 rtrl)

11 maaJ.11he lascla 10 .. SlQlOfl til...DI ...... n imIaII ..
,.~ pUSh 1ft

12. flI:Uoo Ihe Skid•• 1he b4iOJldSarIIlasciI and WlsIIII1he rllalnrog
bOIs. f9*t'J!he c:etlIet bOIl to t8ll.k (25 ,*").Ile ouIlr bOlt ID 11 Ills.
(10 Nm). Old .. Skid _ """ to 1st "125 Nm)

REMOVAL &INSTALLATION

... Flu 117

1 I\IIIlM! llellQIIII CiiJSSI1dIO;r lXJ\lel'.•1so equ~
2 Ai!rrllM: lie Sl:nMS sectII'''1Ilhe i4Wol nl stwtullO the J1dn

grJlleprd_
3 If ",equipped fdilOPC ltIe ,lUIlinD bolls and sepIii*" AIC tol'I

denSer from b gnUe panel.
4 • sci t!(JIipped ref"lOW: lhe paMlI site iug reservoir !rom !he 1If111e

panel
5. If so QliClPed. 'en'llM the ,ir lntlke~s from Ihe grille panel.
5. RllfTlO'Ve the bolts SllCUfWlg lie~ panel to !he lenders.
7. RemaYe the Ul'ltle-lo-!rcn' crossmembef 1lokI-dcMn assemll/r. keepillQ

back 01 the selJ*'lCt oj paris
8. Loosen lie I1dIaklr~ rods-tCt1ll',11e guard SlJClPO't tnc:aeIllJIs.
9. Remove Ihe rods lrcm h ilia "'5

10. r... lP* '"'" Iorood Old dIsaIo............ _ ...
~ SIIIIId~ lIM am pRrlg IIrI1l asselrtlIy wiring hamIss at the
cor.eJas.

11 If YlU _ has air anUitl'lllll1
a. 0iscttqI1he system as dlsalbed in Section 1
b. Oiscomlld .. hll1l presue hose lithe S9'll glzss. Invned_~

bo4l1 "";"00
c. Connect lie hi~ presslle hose ar the (.01I""essOI. ~1111lldi.IIeI~ cap

bolhopen~1

,
•

.... 17 111111

12 Ult Ihe grille !,ern Itle vetllcle
T.IIIIIIII:
13 Position the f111e pnI iIld conllld hllleelrICllWlmlQ." heId'-'1l

sealed beam lJliI iIld p;wklng" assembly Wiring ,,*, IS! _lie COilltlir:n.
14 • JOUr Jeep t'II5 ilf IMifloni'lQ

a Comedhi.pressn hose. !he COJ!1llesD,
b, Conned lie hql prewe hose lithe S9'l1liiSS
c, C~ lhe sysIem as de5aib8d In Section 1.

15. 11151111 the rods on the blDets
16. fll1*Jn the ladO SlClPOf1: rods-t0"9ille gun support tn:k8: ntiS
17. lnStilil the grille-lo-frnl crossmember~ assembly
18. Install tile bolts sectJlng!he 1JlIaf(j panel l() the l8f1ders
19. Install tile screws .lJing ttle rildiltor and shroud t() lhe raOIator !Jill!

guarcl panel
20. lnstalilhe mill Cl'os.smiltJa eMf, it so l!l).IiQJled

REMOVAL &INSTALLATllN

.... R..ra1.

1 Rl!nIoYe !he mirrOf base aftaching SCJllIIlrS Irom lie door h1flQll.
2 Remove the mirror from ltle door hinge
3. InstallatIOn IS !he fMfSe I)l removal. Tighlen!hlt r!lainil'lQ screws 10!16

inctlltls. (11 Nm),
•
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•

BODY AND TRIM

•

....•,w
1>000

1>000",NO<

fll. 11 D_ IIIrm '....11II1oIl FI,. 21 fnIt tlider CClIIIP,••nII 1187-15

Antenna

REMOVAl &INSTAlLATION

t Sn AIM l'

1. Remove the radio as oul1ined in SecTion 6
2, R8ITlOYe the 3 SCIllWS holding the anteooa base and pad 10 Itle body.
3. Pull the antenna WId !he cable out ollhll Vllhicle
TD 1......1:
4. Make sure the antellna pad is placed over the cable and gUide the cable

under the instrument panel
5. Inslall the lI'lteMa base arJd pad 10 tile body and secure with the 3 screws.
6. Install the antenna into the 'adio and inslall the radio.

•
~~

1
='

~

~<i)ID
-- - ..."

1. 15 V.llle"

• See flllII'8I 21, 21 I.d 22

..Wrant.... .,. COIlIprt 01 nIIr ,. ,""l1lihit fUr rt ~ Ia Stln·
HnI Wnlgllr n CUIlDl bt _Ill lor 11IIIon on tt1e '11111'1.
w11lela. n Mutt 11M 1 1rllI\IWH II'
lire cl"flnct.

,. On Renegade models onlv, remove the front fender extension panel as
oullined in Illis sedlOfL

-ilion ItlIIIltltlOIl oil RHIgIlIt .....r. all I"" *l11M ..1II_1t" ,,..,rt....... t ,rt... l1li.,. .ny IlDIb If .,.... .. 1.....11•.

2. As necessary, remove or disconnect allco~ allaClled to tile
lender inner panel.

3. II refTlOVit"lg the len lendef rerTlO'o1! the air cleal'lel' housing and support
br3ckel hom as well as the washer and coolant reservoir from the Iender's inner
panel

4. nlemOVlt"lg lhe rigtlllender: remove lhe jack and related tools. jack tray,
and A/C receiVlll/drier lrom the lender inner panel. as wen as Ihe radio antenna
from the outllI panel

5. DiSCOnnect the wirif"l\l harness bulb socllet at the marker 1911 and tile
hood hold·down clalll

6. Remove the banery Hav support llraekeI screws.
7 Remove lhe bolts, nuts a'ld brrtets aIIachirlg the Iendef to the grille

panel
8. Remove lhe splash shieldS from the fender.
9. Remove lhe bolls thaI attactlthe fendef and lhe real suppons to the cowl

panel.
. 10 Remove lhe lender from file vehicle.
To InSIIll:
11, Instailihe fender into posilion and Iigtllen the rears~ to the cowl

panel bolts 10 156 inch lbs. (18 Nm).

•
o

\ ,.....-,........
•

Fenders

REMOVAL &INSTAlLATION

107-11 ¥ehlcI......,......
1. Remove Of disconnect all items aIIached to the lender apron
2. Disconnect the wiring at the martel' Iigtrt.
3 Remove the antel'\llll where necessary.
4. FIelTlove the bolts attaching lI1e tender and brace to the lirewalL
5 Remove the bolts atlactllng lhe Jemler to lhe grille paAeL
6 Pull the tender out and lilt il from lhe Jeep.
7 Installation Is the reverse ot removal.



10·8 BODY AND TRIM

_... -.......

Ta .....11:
9. II rtmO¥ed, ins&alilhe hood laId1 and the side marker lamp to thll8:dM

$iOn panel.
10 tllll'llOVed. instaillhe IBnder and roder itidIiesiol, pnI support bldill

and Ihe JOCIClll' edeRSIon PAl
11 IrlslaIIIht~ bl1CIIIboohhlfll ..... ..,1,-,_

_ boIs~71"(10",,~

12 InstaM lie edensIon panel 00 III tncklIIs nlll"lSlll11l'e push pm.
13 Conrecllhe side nwtler. Wflt'lflQ harness bulb soctaet
14 1nSIaII!he log~ to !he edensron pnI
15 AItact1 til! I'IOOd lIIetllO lhe hOOd.
16 InsIalithe radio anIll1ll'll mlo the exterlSlOl'I pwl8I
17 Rlrnove !tie hood burrw from the extension pal

REMOVAL &tlSTALlAT10N

-"' .....r ... n7 '$ 7 ,...rrn....1'II"'~
,.,. .. n ' , art 1'.,....1111. I' .11.1.1'.,... ...
tInI H 1"1 I' n. "Ill. ' U .... III "lIlI:It eM III
"."••.

... ", 12.

"'"TIll "1,w'l. ".. I"" Illy II 1ICIIIy-I....... roll ....
Ar...... roll ... ..., It. lI.illyl

1, AI'nl:M!'" bOIlS !rom !he foil 18' trI:l oIlhe eDRslOO blJs.
2 RiI'nl:M! II'l! bolts "'om be wintIs/IleId errJ of !he lldenSion t8S WId.......-
3, t.tix* the '''s from h '011 bI'
4, ltlboI: lie ro$l bI' from lie IIoor pan WId lift il: from !he"
5 Insaallation is !he II\WSIe 01 RIl'llMI Use new sealer undllr Ihe foll •

IeOS TortJJe lhe rolllJlHo-1Ioor pan bois to 6611. 1M. (89 Nm); fle~I·
Io-foll b¥ bolts to 4&11 ItIs. (62 Nm); Ile IlldefISion bar bolls 10 45 n. Ib!, 161
Nm).

4 Deach!he hood 1ak:tI1tom the hood
5 Oiscoonect the side fTIIJ1ler '-'" WI'lQ namess bulb soc:let.
6 Rel'1llM! Ile push plrls 1tlat aaaetllhl!llendeJ exIllnSIon ptIlllllO It'e !IlJP

pod brackets and remove the paneltrom Ihe Irool tenlief.
7_ It necessary, remove lhe hoocIlalch and the Side II*ker~ from the

-"...
8 """"' .. _ bolls.., """""-_ " .... "'" ""...._.

---

fRONT
aosSMEMlfI

~-SClfW

lo\DWOI
IAFFLf...,.,..

lAOIAJOR A'. INTAKE

....FfLf - A~..~"'::.;;

FENDII

IlACkU

REMOVAL &INSTALLATION

",.~---..-_.
-,

1. 15 VtIIIc"
• ...Fllnn

1. Remove the radio Ii*:illil masllrom !he edllRslon panel.
2. Remo\'e the hood~ from the eDIsion p.nI
3. RlmJ'Ite the tog lamp IrlJ1l the exIens 011~

12 InstaIllhe lender [0 the grille panel and lighlen 8M bolls 10 156 indllbs
(18Nm).

13 InSI3Illhe llItIery lr~ support br3det screws~ t\ltlIIn 1o 156 inch
lis. (18 ftn)

14 Colm:l: the 1Ml'III harness bUb socket 10 the...19It n11bo
COliC lie tlood f\oId-dolw!l cIiml

15. "insalk!I;l the~ Inllr I.U the JI(:t n feI*I 0)Is, lICk trIr
.., Ate let'tiwtr/. WI Ill! IenOer imef pnI.lfld!he I'doa.l. III te__,

16. IIl1lSt1l1ing the IetIlflrlder: install hl aJ cleanef houslng iI'Ill wpporI
biil:kef hom, is well as the washer and coolanl reseooi' 10 the lender inner
_I.

17 On Renegade rmdeIs. insIaIIlhe fronllender extnion pnI as OliIined
In Ills .:tion

-
At. IS".,. II Ii' 11111'1 II 1•• AI. U ..........I' , I Jill I
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REMOVAL &INSTALLATION

t In Fill'" 211ln1 II
1~ the bp at .. Iron! corner! 'ners
2. DISCOIriiiJ the~ frame "om the door lange.
3 ~ the sid! o.mn frOOt lnll1lf l1lPt"•_ .........""aN "",.."""" edge d <edI """"

w ot he blGom -.n1tlQ ctelli!ll
5 Side lhelronledlle 01 the IronllVIaIn dolIn nI ten'IO¥e <1 hom the

teIIl" onlhe Il1lnI SLClPOI'1 t.-
6 Pull m.n on lie splUr bar lD IeI8ase 1he!lflSkln on ItIe irani and

relJ' support ~.

7.000>"".

8 lXIZiJIlht reliI" W1IIn bp R side l'lRJers.
9 Pl.Js/l11e boIom 01 h! rear QPOIt bows fcn;wd 1-2 n:tlllS

(25-51lifll). and out ollhe nok:h ,n lhe SIlle 11Its.
10 OISCOl'lt*t rile IoJIlrom lie~ IJiIS abo¥e Iht doM.lhtwlll'lllhloP

.om!he retainer along !he upper edge of hl winlishlilld trame.
11 Fold the lop bacIllrom lhe windshiekl $0 1tIaI the Iuld Is I: Ihe lront

....,nlKJw
12. Slide the lOCk 00 Ihe «ill rill torward, Ihen p~11he drip llil "'the lock

pntil the WIndshield~
11 SIiOt lie emR! lop~ ._•. lie boCIom of Iht,....__~"'_daN""_"""__ ..t .
14 SIidllIht tronl SIClPOfl bow out Ollie SIde lliln~ .. \1:1I)

assembly
TIl ......:
15 Uriloc* lie eAastic straps hold1lllllhe lop ISSMlbIy
16. h'lStalllhe Irtll1 bcIlIlS in ltle SIde railS.

-

-

fit." IttUIII Dr

....,
fit. 2I"",hM ....~'~I~t'--__J

-
RI.II ........ 't Is 7 51

-

-
AI...... Wi '... 7' '7 m

-
FI,. as II.......... ru, .....,. ...
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FlI· 14 1111 AI." 01.'............ riO 1_

•

!

Hdllilop

REMOVAL &INSTALLATION

.... R.....

1 Remo'o'e!he hal'l!I(lp-l()-\llllIndst1~d ',;we SCf8WS

2. Remove the hal'lllnp-Io-feif ~ef pnI bois.
3. Disconnect elecUica' COl'nectors sud! as the dl:rne lamp

17. Glib tile side rails and pUlllhe entire top assembiV up II'ld lorwafd,
18, Push the Iron! ollhe drip Illil onto the lock pin on the windshield Imle,

lhen Slide Ihl!Ilock fBarward
19 Insert the hontllllge or the lop ollhe' relaillel on the windshIeld !fame

lhen adadl the SllIP at eadl COIrI8f mIlle WindShield
20 Make sure the IrOlll SLlPPQf1 bow is pUShed aillhe 'df lorward
21 Make sure lhe ru corners 01 the lOCI ¥t! complelelv Inselted into 1tle

llIIaining rail
22 Puillhe bolIom ollhe rear sawort bows lid Unltllhly~ I,*, the

notdl in !he side ralls Be sure the rear ztpperS 01 the SlIX willXlws are nol
caq,l Of toIded blilIlll lie rear Sl4lPO'! bow

23 PusIllhe spIeader bin~ tri>11hey wP II'ItD pia
24 Side .. klJ1 edge of eatl Cl.$n up intO the i•• c:harI* on the""'_bow
25 sa.lhlOP l(Iper on 8dI Side an n lU lIP 00'1 2-3'1dles

(51-16fTrTl). hn DIlle reIl' zwer ill"boIQ'l'l torrlllI. Agaifl. zip I~
2-31~(51-~~

26 f.., .. t_ iI'Id ..qID on IN SIde CUllIns to h tOSIde rail
27 ~'e1e", dow Idh zwm in the side wi,... o.wtail'lS
28 I\Illlbfn rmv, on lit side amiRs n1lt1n press II! IdtIn edge 01

he side QJIIfl up wid lJldef !he '.'lI rill SlIf\ • one end nI WIlt IlJBd Ihl!
oppo5Ite end. The tdom qelfUSl bewii;:I*lt iliStl1tld 00'" l:t lI!f rail.

29 .....011 the rear Cl$n arKIlI'lsert Ile bottom eclge Into !he IlDillS chill-
net ()l)se the zjpperS on the rear window !U13in and tasaen lie side snaps

30 Fasten II! 5.10 the drip Illis above bottI doorS Slide the snaps on
Ile rails 10 line up lie snaps on 1tle top as necessary Tuck the fJdge DlIhe fabric
inside the "'Ill rail

31 Instaillhe tabfic upper doors by inserling!he pins into !he 10'Mll dooI
grommets Fasten the 6~ alOllll the boItom edge

~....:....-_--=::::::::::::::::::::======;;;;;.
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• UI the kIP kom the., being cnkllio IVOtd 1iI1",1o" kwn seals..
5 mllltIIlon is .. IMBl! a11t11lOVa1

IIEMOVAL &INSIALlAllOH

.... R. I.
1 RemcM Ifw tile ..,... kan Ihe tncIlel
2 Rem:M Ihe 3CWS ;&dliug Itle bldd tlthe lailD*
3 Remove Ihe lR;trd., gas'r tromblll_
• RemoYe the screws N aIadl the stop bi..... to lhe rear panel and the

luT1Jers 10 the Iii•.
5. Remove the stop tu:tceI m the~ Iran the vehde
,. IeIIIII:
6. Instill the 5l~ brackellD lie real' panel and the blJ!llln to lhe tailgate

lf1cltlghtlln the rellIlnlrw;j screws to 9S Indllbs (11 Nm)
1. InSIIlIlhe G Iers lIld wheelllraCkl!l: to the tallg11und liQNen lie retairlo

iflg str8lIIIS to 204 indllbS. (23 Nm).

.... ---
---

OM _

""" ""

8. Inslal tie tife ¥lcl wheel 10 Itle wheel braclcet and Ilgtel thlI whllllIlug
IMS and lhe lU: lock 10 50 n IbS (68"")

lilT! fl10H

•

-

REMOVAl & INSTAlLATION

...AI _,gnUS

I. Opslthe console cover
2. Rerr'Iove!he SQ'ews~ng the consollllo the floor pnI, lhen cnIuIIy

rl!l'l'lOV8!he console 11l11l1he YllIlicle,
3 InSiallatlon Is the reverse of 1eITIO'41 Be careful not 1o overtighten the

screws and damage !he console,

8 It ecppped wi\I'I ilIl concIIJon ng, nmlMllhe screws ........na the
evapcnlOl memblr to lie i"*t.rmen1_ n low lie ....,_mem-

'" 9 RInrNe .. safM'S !f."flIng ttle _iug coum beZellD the CIStI
panel ftI lll'lllM lie bezel,

10 Disa...'" lilt pRilg br1IIe lIaJalllrOln tI'le dish~
11 DiscOlwlld Ie~ II! cable iIrId hlnsWllerl dusIIJ tIIfIS.
12 Di:Kowm the tleii*I oomoI calirs hm!he etaiCJli cloor lNrs.
13 P1u the Ul:mittt shtll IMI i~ pan.
14~ lie steenrJ;J wWl as WI ned III Sdon 6
15 Flef!lMl blOll pm akhing Ihe shlllMllo Ie sNI: bcMt and JelroIIIe

thIl sh IIIM1
16 Rt.move 1toe InstnnrII paneI-!lHXJwl panel_l'\IlIQ smws and

remove 1te I1sln.ment pnI
,....t
17 InSlal1 the instn.nenl panella !he cowl PHI ft install the retainilg

""'"18 InSlalllhe 1*110 !he instll.nent panel
19, Comect the speedometer cable ¥ld me InslnJnenI etusIeI Wires,
20. Inslllillhe InstlllTllll11 clusler bel9Is.
21. Raise and installllle evap<llalOr.
22, CoMlld lhll heaIef control cableS 10 the I3npeI dOOI Ms.
23 Conned the parking tnIle brat*et rollle dash panel.
24 InstJlIlhe stllllfflg wheel and shin 1M!.
25, InsliIJ the sleeting oolllll'l b!zeIs
26 InSIiIlllhe glove box hinges ¥Ill clooI
27 MCNe the Wlndshitlcl rothe upIll1lC po5IlIon nl imaalille windshield

ietaiuen:.
28 ,,~with ill hard top. I!Il'llM lie prop. hn posilOO tI'I! kip on

the bod'{ and lIISIiIIl the retail1 fig screws
29, II' flQI'iW'd wi!h ill sofltop, inSQIllhlltf¥l to the Windshield 1lPe, /tIP

IiIIs R dooIlIanges
:II COIftd Ill! negIIrve batr callie.

Im:lrlllill \1 P,ll' 0: I

REMOVAL & INSTALlATION

•

'''71 I.'
1 OLSOlwl8d1le IItff'JW: bIIIety ClitJie.
2. It eqIie1Ped willi. soil ~.lIcSl;:Ol~«i!he top lmm ....lOShleId

fralTe.~ flil$lIld cklor III11ges.
3 tl 'QI.... willi iI twa 1oJI, discolwlld h lop Irllll toe wNstield

frame Loosen" "',.sa! 5. blhtop .Ndnl prop the top-.r
!rom b __ed.

• Protect llellOOd .. in lrtd 01 the _rmtheIcl. ItIITlOYe the Wllldshield-
to instnIIIeri pnI I••" hn blh windsh eId ror.rd onto lie hood.

5 RemlM lie instnmenl c1usw bmel$.
6 RemlM lie assist handle, g60we boIi: C100I ftI hlngll ifld box assembly
7, Remow lhl!I scrJWS attachilYJ!he pad 10 the lnslrument panel nI

IemoYIItle pad.
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-
fit. CI r ' n ... II II

_.
"

.
Re· .. ·ITI;'P..............• 7,

,... ,

AI. 45 ......Is; .......... "I I II ••

RfllOVAl & IlSTAlLATION

,
... Rt 1144.•.•"'U

1,~ IhlI dOOr ass,S! handle
2. Remove !he 000r 'ath reIeIse ha1dle
3 Remove lhe Wlfl<kM aan~ Ialdle
.. Carefull, pI)'!he trim pnI cI ps mile 000r Be YI!I)' l'Mekl1111's 8lISY

to utne trill_ Of break loose the dip Inlllltle_, lnexpensrve IOCIls
OR made tor ItIis JOb and are available at mosI uo parts stOlflS

5. RlrnoYe!he waleJshield
6. maallalion is lie reverse of IeffiOY3I

.........-..

IalIT......_ ..
I Open the door.
2 Tum the wmdow relalnln'l sleeves v. tum 10 !he left, then pulllhem 141

n ~ of trw 0001.
3. Remove Itle windOw nom the door bV ddachilllllhe sotIlop snap 18sllrl-

91'S am! pulling the window op,
• Remove lhe latch Inleffor rel811se handle
5 Remo...e!he assisl handle
6 Remo'illlhe trim panel ~ oetachlng the fetalners arOU'ld the perjmetllf 01

ltleliim pnI
7. InsiatlatiOn is the reverse of lemoval

• _ 0000
Iltl"'" HIlNOIf.ll). ~

~1~'IlOI!IROOI

fII.• DeIr .......'..ll t r

.........

-

-

- =

---
fit." MIll ........ .., ...~ .....
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• 'W. "hi nil Mill d".

REMO'IAl & INSTAlLATION

'''Au ~.

1 fleIoove all oIlhe lrim moukl~

2 Remove the dome lamps, assislllallllle and lllhef attached compo-

""'.3 "'o64nalilhe tr mCIps. screws;nl \Ielcfll' s&r1PS R ulglged
a'ld rtmCJIlIe the headliner

4 IlIstaliailOll IS the reverse at removal

"" I It. In. "III, "lul~I'CI',••"........1IlJ1I
7

5

1$, , 7•••• ' ••11111I11I .. Door LJlch

REMOVAl & INSTALLATION

FIII·au ,. ," ,. I

"'" ..... Door
...P, .511.51

1. RnM! h IfII!rloI door trlf'1 _
2 ReJro,<e!he screws lrom I1e doof IEh haMIe. disconnecl the IIIttl

feleaSe rod arid lemo'o'llltle handle.
3 Remow: the femolfe the re1ainillg screws and remove lie door Iak:;h WIth

ltle rods alta:hed
• 1nsIa<1aI:1()Il1S h ~ 01 removal

hll .1lI' Door

.... F...rt52

1 fI8rTll:rIe the i!UlIQr 000f !rlm_

2. ~!he door '*'" aM!l'
3 Otsoomect tile tIlSIde release harllIIt-Ia-1atdI rod
.. OiSconned the locle cylilldeHo-laIch rod
5 Disconoed!he inside 1000·lo·latchlad
6 Disconnect the eJtemaI handIe-to-lah rod Irom fie door Iak::h
7. Re1rowe Ihfl femt!loe the relal\;flQ SCfews iIld flm)W tile 000f IKtlIrom

the door.
8 maaRarion is the fMlSe 01 rfITIOY3l

....1---=
ft--~""

Tailqille I Jlch Jllrj Release Hantllf'

REMOVAl & INSTAllATION

AI· ................

-

--_.

."""

-At. 11 ,.. ..., ..... IIct: ..... fill.•hi! ........ 1IIIIl' 2 n.u.
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-...... TII..........

At. ... ' Olin.. ".._:.....
I l1111U

AI.... 7 '1111II""] ... , ]]

III" I-

I'tJlllflslllelll fldrTlt'

... ns ......
REMOVAl & INSTAI.lATION

1 ftillUlt ....... I'd w,ers.
2 Foe wfIdes."'*'.a!Ill t1Cl. diSlXi.id lie taIlrit.,lrom h

wlIld!tIM .... 1]11 IIl!l IIil
3. For wtudes eQI*'*' 'MItI.1ln kIP- disc:ol.8i Ihe klCI m!he

WIndshield hne. LlXlSI8flh""lOQ stnillIWS. 1111tle lOP ,••dn QPOfI
lie top -V from till w1ndst1lll1d frnl.

.. Rerno¥e Ihll retaining screwsnlh ..ndstlieldldoor hinges tom lie
cowt

5 Remove the windShield Qne n glaS:S lrom lie cowt as alI'lit.
6. nre::l!'Sowy. remtIVe Ihe SLIlViSOtS.

1'1 I .,'t
7 PosItiOn Ihe .udstnll6d !nine on .. cowl
8. mal11he hoIcklown brJcIclif rellJnlllll saJIIS ~ b cowl
9 1nsQI11he~ hWlge '*""J screws.

10. CorIllld:...cf lie 'Iliidsl sid"
11 For wfictes equ'I"hrilu sol.." OlOllM.llld.. '" lIbric lOP 10 ..WIld-

sllulld flame .... rail
12. Rlf 'IClic1es elJIl. with. h¥d top. remlMthe supports, t9*" the

retallllrlll screws and COlwllld the 1~ to !he ..ndslield line.
13 Install the windshield wipers.
14 II nrnoved. inSllllllhe SltI'iisors.

REMOVAl & INSTAlLATION

."RS ,11

•""""11.'*'''1' ,1.a
'2 2....", 1.1""

"" i41I ...... I 7 ".'11, III .
......... c.. 1M "'.".. 1 II•• f ,.",•
.. ,,_. hlllO, • " ..IIIIlllII, IIII11r1c HI bill ".... It .....r... ,a. ...., '.'ST'." IN
...... _ .'1l'I1 _.S 11.8111." Dllln",
... III II' t 111111I11II111 Pur 111"11. 111I ..1..111" I 2 ...

......_wl",,. $ •• ' •• ' "~I 11,'11. 7II •

................ 1111 .. " •• "I.

1 AnM.....am.
2 R!Jn'Il:M h SUI vtSOfS.
3 Reii..,.. h moklilu cap and rnoIlinIg
4 eo. al ad'" PI lied utDs.
5. Usq WI eledriC hoi knife lIIder!he edge Of lie _, aA!he dIesive

",*11I1$ CSose 10 the Ins ..utace ollhe gIas as po$SIbie.

•• 1 11II .
lor ,,,,III'. lEVER AlLOW THE HOT DlfI TO I11H' DUfI-

-AI.I1" ' 17111II17 ,I 7 17

I18THECUIl1l8 DCEUI".2II I_..-
.............. , , nil, .

6. CUI old _n1 "om lhe windshield "'''''''.OQ1Q wIl flIJlI'h Of elJJlvIId.
7 C_the _ with aglass..hf DOES NOT COl'lIain silicone.
8. _ amdl. COIIJIU:US bead d Wowd Uidl.e ..ldIhieId b0nd-

ing IiIlesM if I iIllflU'ld hlll'M.'" '; dbH.liiClSl"ield exe...... 1irIDt
9. CanUy posiIlOi\!he glass lillie w,ndst'!ld _iii.. nf pnss 00M'l

1o.1h! iih!SM 0001 pres.s 100 twd or tlo nu:h alb:siwe lJIlI II! lost.
10. A!rnow." ShlleIIIlI!QI masking !Nt you ."oIied
11 Instllli Ire ....Idsl,ilk! rno6ding n cap.
12 ~llIlI UI vtscn.
13 Install .. wIplr arms

DU(lr (lld\S

REMOVAl & INSTAlLATION

..._-

."A .
1. Remove 1tIe i,*"or door trim panel n I diill as dined"" In

lliS SiIICtiOiI
2. Remove !he lJIndow _ ckMn stop bu'rW.
3. fIernooIe!tle screws thai aIIad1 ...Iator a'm _ 10 Ihe~

glass, '* rwnD'o'!!he str!WS. !luStli!lOS, IUs WId guide 'rom th! glm
4. LCMIlf the will(low glass 10 the bOlklm oIlhe door
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5. P.ern<lve lI1e division cllaflnet upper atlilClIlI1g screw and ltIe lower
adlustment screw Remove lie Iront 3 incoes (76mm) 01 the winclow IIIaSs
.aathetSIJ\P seal IJCllTl!tle door UJlpet' fTame.

6 5epafaIe the lIvision chlooeI ffCllTlIl'l8 front W1ndolr glass rubber seal.
!hen pul' tie dvislOn CNrmel up Di in tDlllllld lhe irl$lde 01 the llelucle

7. Raise nl t.It 1tle WlfIdeM gIas:s lolillIfO the hloge side ~ lie door and
~ iI: torn h rear CI'alne.

8. Pullle nllbt gllSS 1(1 MId OUI olllle door.
To! '.:
9 IrMlllle glm Inio the door wl!h" hlWll blted daw!I ...... 11t engagi'lg

tile "-ori ..s r8 chnJeIS
10 Slide \he wiodlJW glass downward 10 h bOIICllTlI1 h door pillel
11 l.cJMr lie dMSioo d1a .lei il1kl!he 00Cr RI JXlSIloo !he glass in !he c:twn!l.
12 Iflstalilhe weatllersblppirlll seal In the upper l!oof lrame and install the

upper allachirlll saew iI1d the ICJWer adjustmenl screw
IJ Slide the guide on the regularor arm iIld position the guid! on the

0115$ Install the rl!Cllning rus. busluogs and saews
14 InSIalllhe glass lbMl-SIOp tll.n1l«
15. M* SIn lhallhe 'Irindow workS PfoPef!y
16 Ir.slalllhe il!.Un and tr m_

REMOVAL & INSTAllATION

Fall MIIII Door

.... R...... II,H...
1. Remove the iJiertOr door tnm PHI ¥Id Wllltfdam as OlAlined earlier in

tllS~(II

2. la.er Ih! WIIldow glasS 10 expose the regum PI glJide reta l'lef
smws,1t1!Il rl'.nOYe!he busttllllS ntis and ltw! QUId!! charnel.

3 Raise the W1'llklw 10 thew 1u'1l4) pos4 (II and SllClft 1111I posi'ion by
USIflg rnasIling _to \aile iI to fue dOOf QtIe

4 Retr'I:we Ihe d,YSiOl'l ChnJeIlower adJllsru'lO saew.
5 Remove the regulalor ib:hiog screws
6 PUSh the diYISiOn et'I¥Inel ou\Wafd am remove !tie regulator Ihrough ltle

""" hole7 Installalion Is !he fMrs8 01 removal Check the operation III fie wlodllw,

REMOVAl & INSTAlLATION

...., ,

....RII""
1 Covef the painted areas wiTh apratedl¥!! Ct.Wefing
2. Using araz« krule. make aprelimlilary CUI around Itle perimeler 01 (he

'lrindaw glass along the glass ed(je.

3. eutlhe adhesive bltad with ahot knife and ahooked blade.
4 Start the hot knife between the glass and the urelllane NexI c~ lhfI

8lIles1W! as close 10 the glaSS edge as possible. Allow as much adIIlsNe 10
remain on 1tIe wiJ'ldow opening as possiblt.

-~ II , , '1111' .....
................. IlII.AItI mi. S.... ..
• , > 1 I Il -_.

5 Remove !hit Window glass torn !he ClJllI' ,.g
T.6aIIIl:
6 Iosped 1hIt WU'lOow openlnQ and pmlle any bare spots wi1ll aU1dhn

primer and allaw alleast '6 miniJes to dry
7. Shal'll off and level any urethane bead high spots so IIlat Ihll window

glass will fil IILlSh when installed.
6. Check !he condition oIlt1e Window mouldlflg..,d repIaoe II damiIglId.
9 Clean the oolef edge mlhe window 'M1Il nacI'h 01' $Jlivalenl

10 Prime~ outer perimeter DI the interIOr side 01 .. gliS$ 1i in (lnrn)
tren the edge .,11 aII pe-dl1ype urelhft primer and • pe b gIm dry..
applicatioo.

11 llIStiII1IIe glass ifllhe open no and Inspect nt fill gIP$ mbli'-.Ie
as AltC"'"SlfY

12 AdjlISt the W>f100w glass pos lion IJ!CJI II IS aI pd WlIh Ihe openIna and
the dIesive.

lJ. Remove 1M \WIOdow glass and pia ~ on aIIaI SOI1aCe
14 If fhe replacelflenl glass does noIllave blackout prlf'lWl, rOO: and apply

blackout primer to a~ inch (16mm) slJfface area around the inlerior side 01 the
glil$S edge Allow to dry at least 12 minutes

15 ~ a ".. inch (3mm) dlameler bead ollJfellale to h SlJrlace..
'Mlh ItlIt bIacI'OIll pflmllf on the irQriOr Side oIb QIaSS.

WAHrJlNb

'" ••". 11.1'••"" It 1~11.1 ' I•• "11I1'1 ...
....11 .. 11III1....r I ., ... 35VI ......"',

16. Malle le6erenoe marts wttl a grease perlel! or tape: stnl)S and al9" lhe
w'f1dOw in !he opening

17 ForCE! It'le glass iAWard Jus!~ 10 Wlll-out and sel1IllllJffllln. Be
careful not to bC8SSlvely squeeze out the atIlesive.

16 lightly spray and waler!flSt lhe window
19 Instaillhe winC!ClW reveal mouldillQ.

REMOVAl & INSTAlLAnllN

.S-RI .It

1 lOllSef1Ihe mirror set and slide the millor 14I and oft ot the retaining"",.
2 Installation IS the reverse of rem!MI Do not Overtl_!tIe sel

SCI...
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REMOVAL & INSTALLATION

.....

... flllIl a
_"' .............. 7 t , ....... ,....

1. 1MboIh _Imle hm Itw Ioof ..
2. Rnotelle.
3 hIIIllDon is hlPllBe 01 '.'uvaI TofqLe" bois .,15-]) !lb.
~"..)
-
... fli ...-ne.............. .. 7 t ~ ..
..... TIlIINII ....... 1I ...~ .... _ .. 7 7 ....
..... IlI7III "..

1 Dis! iOIDIllle.ltlers tum !he lIIches
2 Remow!he hltfI pm, diseliOIDIllhe sear ";me Ircm lie piv(G ibl

I8IIllM the.."om !he vehu::re
TlI",1:
3. Place Ihe.. inro posrtIon on the IPOOf pal PlllfllJlQe lie SfJIllrame

wlII1 .. _
4 Install the hith pin.
S PlYOI1lIe ., rearward lI1d III'lQI08 the strikers willl the Ialth brackllts.

REMOVAL & INSTALlATION

.....
'''Fa ••

1 Remove the CO'Ief, remove the shoulder bill buckle .nchor boIIlrom ..
I\oof _ and remove the bell buckle.

2 Remove the cap, tile shoulder bell upper bolt. washer lIld guide Irom the

"""'"3 Remove the lower ¥Ichor bolllh8l allad'les the belt to the floor _ fI'ld...........To_':
• Pasrlion lie lJId ollie shoulder bllIIllltlllloor IIIllllI and the ,.&tot II

lie door sill
5 InSIIII the rdlof bolls and IlIt_lo:l) ft Ibs (41 Nml
6 PosItion lie shouId!r bel uu de on lie sport bir II.lieRto bOIl

ID llllbs (41 tt1'I), fI'ld insIaIllhe bOIl CI()

7 InmlIIhe stnidIIl' belt tldIe at the I!oor pnI,~ the.-dlor ld
to 30 llbs. (41 Nm~'" iJs&ilIllIe boll COWl'

-."A, I•
I RllmcM Ihe COWil'.'MlltM Ihe S/lOllICler IlBI btOJe ilI'ICIlOr balm Ile

IIoot pol nl temlMllhe bel tuiie
2. AertltM! the ~.Ihe shooldef bell~ boll, 'lIIiSher fI'ld~

IJ<m the spor1 biro
3 RemlM IIW rellaCIor aIlilOf boIlrom lie cp..Idr •.
• RlImowe the Ioww arm:w bolt tt.r III:aCtles the bel to Ihe floor pnI WId

remove 1hlllJell.to_.:
5 Position the lower end oI1hll shotJIdIIr belt alltle 11001 panel and Ihe

ItIIIIctof a1the lJ*W pnI
6. Inslaltltle anchor bolts and 1~l8n 10 30 n. Ibs. (41 ~).

7. PosIion the shoutdel' bell supporvOtllde on the sport bir, ll~ the
.nc:hlM 110I10 30 II. Ills (41 Nm), and InstaIllhe bolt cap

8 InSIalIlhe shoulder bel budde i11llel'loor panel, liglUn lie arlChor boll
10 llit Ills (41 ftn), and install the bolt cover

-'II... PlNlIIlI. "_,., bIecIl _--, AJ. II FfIIlI_....1IIa.

-
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MIIFUEl_ The ratio at ai-"""'irIe by _ m"" fuel ""'
tLl9lhwn InfO the l!l'9ne.

MlIlUECTIUN: One _ ._,ng _ """'"' on..... by
in,ecling air into.:;h oIlhe exhaust poos of a'I engine TIll fresh air enter
IIIQ the hoi eIltlMt lllllIoId causes." len"'ing fuel tl be bumed beIoR
II ClIl exit ttle llilplpe.

Al.1ERIIATOR: AdIMce used lor cOIl'Iefting mechanlcalllOBfOY inlo eIec
lric:alowgy

'771 1&1: N1 inStJ'OOBt. callbr*d in liCMS, used 10 meaue!he
tIow 01 .. I'! ;;11ic11 a.mrt In aCItCUI AmlT II! s-.: iMIys CQllllldlld in
series """ "" dll:Ut bOng "'ed.

m, ERE; The,. of flow 01 ere etJiCII arrent IRSO wt8l one voII 01
eledlkal pl ! l5In is appIiI!ld IQIJnSI one aim 01 eledriCIllesiStli ICe

AlMOI CMIUTBI: kry microprocessor !hal: USllS SImilar (nlo-
QOOS) aledrical .15 10 make lIS calctJlafions.

ARMUURE: A.. ' ~, sofIlrOl'l core Mapped br awi'ehi COllUMs
elecrical energy 10 rrect-.lcaI RtllY as III amttor or relay 'MIen rcGled
in a magr_it: field. It CNlIlltlS ITIl3CtlPcal energy if'lIg eleClricaI energy as
in iii "",nor.

ATIIOII HERIC PlEaURE: The pressure on Ihe Eal1h's utace calSlld

br the ...... 01 lie air in !he iII'......e AI _ 1eweI, !his pres$l,O is
14/ psi. 32'f 11011Pi1. O'CI.

ATOM'ZATIOI: TIl! brlllklnO down of a liquid into a line mist thai can be
suspended In air.

IACIfIRE; The SlJddefl combustion 01 oases In lie ifQke or exhaUSl
system IhaI Jasulls In a loud explosion.

uaa_ 1M!' Id cr play bet"., 1M)..SI.dlIS meshed gBS.

IM:lPREIIURE: ResIIktrons in the exhaust system thai slow the em of
exhaust oases lrom the corTiJusI:ion chamber

IMP nE: AtlllII iesislalll, pIIstic jpa' , • malefial COllIllOl'ly used in
lIillled cirail Ddsnl II.lSisIoN8d COlI(ll:llWItS.

.... 1EARII8: Abeafing made up of ha1l808d jlll'l8f and ouler races
~ which ,*"dl!lned sB!lI balls loll

• , AIT.... A'esi!ob irllhe p1l1lar ignlliOO ciQifhi klIlef's
YOIIage _ the fll'lOlne is SIaftIld 10 reOOoe.. on igntion~.

lEAR.: AfridiOn 1lIl1Ic1ng.~iYe device usually Iocaled belM!el1
a_ pari nl amama pari

III IAI. TmPEIIATIIE ••0Il: My sensor or switch made oflWO
dtssimi~ I',1leS of metal thai bend when heated or cooled due to lhe ditler
8ft~ion rates oIlt1e alloys These types 01 SlIflSln usually tunction
as an Ol'\foft SWItch.

1lOWIY: Combustioo gases, COlI(105lCd of .... vapor aid lfllxmld
fuel, thcf IeaIl pasllhe piston rings into !tie WfIktase ~ring tlOmlaI erQire
operation. These oases are removed by the PCV sysIem to PfeY8flllhe
lxIi~ of hamiul acids in !he crankcase

lUKE SHOE: The tlac:lling lor !tie Inial lining The term Is. however,
usually ~tied to \he assembly olltle bfake l:8;king iIld lining

....: AIn..ef, usually~, lor a beaflllg an ":-friction bner
used in place 01 alleainO

CALIPER: AIlydraulically activated device In adisc brake syslem. which
is mounted S1raddiing lhe brake rolor (disc). The caliper contains alleasl
one pisIoo and lWO br* ptds. Hydrau'i(; pressure on the p'S1on(s) forcas

"" pads Ill' no """"
CAMSHAFT: Ashall 10 the eogil'le 0fI whidl are !he lobes (cans) which
operate the valves The camshalIls lkiven by !he crankshah via a bell.
chain or ps at Ol'le hal! the crankshaft speed

tt...-.aTOR: Adevice which stores an electrical charge

CARIOM MOIOXIGE lCO): Acolorless, odorless gas Qiwn on as a
normal byprodud 01 combustion. n is POisonOUS and SKbelllely dallOIiOUS
in !Mined areas, btl k1r.g l(l sklwIy 10 toxic levels wittlOll warning HIde
_ WJlli&ill on is nol Miiable

CARlURETOR: Adevice, usually mlXllted on !he imake rl'IiIlifold 01 an
engine, which mixes the air and 'uel in the proper proporlion to allow ewn
COI'ltusIion.

CATALYTIC COINUnbt: Adevice inswled in !he emaust 5,1I81n, lite
a mufIIef, ItlaI COfIWrts tmnful byproWcts of comtJustioo into carbon dIOX
ide and waIef vapor by means 01 aheal-PfCloocing chemical reaction.

CBITRIFU8AL AD¥AIICE: AmechanlQI mettIod of actvHlng!he spark
rming by USing 1t)'Io'tlighls In h distrllutoJ!haI: lead 10 certritlgallurl2
08l'ierllltld by the dlSlfrbliof~ roCaMn,

CHECk VALVE: Any one·way valve inslalled 10 perm~ the lIow 01 air, fuel
or VlIClItJm in one diredioo only.

CHOKE: Adevice, tISl.BIly a IllCI'o'eabIe waive, ptac:ed in !he in!ake~ ol a
l31ltJretof to restriclltle now of air.

CIICUIT: My IJl'lbroken path through which an eledJicaI ctJTent can Ilow
Also used 10 describe fueillow in some instR:es.

CIRClIT _ueat: AswrttI wt1idl pr<*lCtS ill electrlC3l do tom aM
load by op&'llr¥J the orctit ¥If8llhe Qlrer1110w e-Mts apn_rmifEd IMI.
SOOw! drDJI bnIii8's rrost be reset mnJaIIy, liOie roost leset at*:miiCally

COIl (....101I): Alranslom1ef in !he 'Of1ilOfl C1roN whict1 steps up rile
_ 1lI- to ItIe spall< "ugs.
COMIIIAlMJ.. MANIFOlD: An assembly ..mictllnclades boltl the
intake and exhaust manifolds in one castlllg
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ca. I rIM. VALVE: Adeva used In....S,SlIms N routes
lJeI wpors to ad.COIII storage ca. ili!tllId of WtfIflQ them Into the
arnosphefe. The vM relieves fuel tri pressure~ allows Iresn air inIo
the Iri as !he h.el1Ml drops to pic.." avapor lock st'ltioo.

CGL AfI." MIlO: TheCCllI,,-lSOll ollie -*I Q.me ollhecylin
del' ;nj awrtJusbon dwli)BI • the ptSIOn ill BOC ;n:j1hll p.ston ill roc

1. III N::tr1Cll dev10e 'IItlich idS to Skn~ electrical dwge.
pCtCiDiQ voIaQe SlIg8S. 2 AllIlBcf.liIIe device In Ihe Itf OOldtioning sys.
I!m in MIid1 1'''..... gIS coudellses ... a liquid, giving 01 tlllII:

COlDUCTOR: My materialltr~wtliCh., ee:trical current 13l be
lransmllled easily

COIfTIIUITY: Continuous Of c:om(ltete cirooit Can be checked with an
oIlnmrer

COLIfTERSIWT: An il1ennediale shaI which is rOlalI!ld by a mainshalt
and lremits, in tum, Ihal ralation to aworking~.

CRAIIICAIE: The lower part of III engine In .tlleh lie crar*stlaft nl

relaled poI1S Ill''''''
CRAIIIIIWT: The rna'" ltMng shin of an eng ne 'Iltidlruves*
10000iIQ rnttM:ln from !he piStons iW1d COflwerts d 10 f<By MOO.

cnIIIBI: In III tqIlOl! the round toe irIlhe eng ne bkIct in wtlich !he
pisOJn(S) flde.

CYl.IIHIIILOCI: The rrelfl strucanI membel of WI lWlQIOl! In whidl is
IOlI'Id tie cyl1rQeB. a..shlfl aid other princi8lpW.

CYUllDER HEAD: The deIactlmIe portion ollhe engine, usually Iaslaltld
10 !he top ollhe cylinder blOCi and containing all Of roost at the combus
lion cha'nbers. CkllJ'lerh8ad vaMl engineS, it conlains the WiNes iIld their
operaIing parts On o.8Ihead cam engines, it contains the canshaIt as well

DEAD CEm": The BldJeme lop or bcilom ollhe piston stroke.

onoMAnoet An lJlWiflled explosloo ollhe alrlluet mildln in the c0m

bustion ctanbef caused by excess lIB and COIT1JIession. advanced tim
ilg, or ill over1y Ie8n mixtlJe. Aiso rNTed 10 as .ping"

DUIINI" AItlln, flexible wall sepning two cavities, su:h as in a
vaaAlm advn:e l.IiL

_18 18: AcondIlOf1 in wtlich hot spots n!he contustion ct8llber
cause !he lll'lOfte 10 nil on alter !he key is turned 011

DlIIIJIUR'IAL: Agsnd iSSd,1bIy Iltidl alkM$ the lrallsnllSsiOn 01
motion _eell dr'WllXIe$, giYlng one Die lie illility 10 tum taslef ...

""en
DJOOE: An eIllcIrical device~ Will allow culm 10 flow In one d raction
only

DISC IRAIE: AlIyliaJIic braking asseniJIy consi5ftnQ 01 abrake diSC. Of
rdor, moooled on ill axle, rrld acaliper assembly (XlnUllOin~, usually Iwo
bllke pads wtIlctl n actimd by hydtalJlic ptBSSlJte. The pads n Iorted
against the sides 01 the disc, crealilWJ !fiction which slows the lI'et1icle.

DIII,aurOR: ArnecI'I;wliCally Ii.. device on ., engine IIhictl is
responsible lor e6ec1r,calt/liring!he spaf1c plug at apr"'iiill!d point 0(

""_so'"
DOWEl PIt: Apin. 1itSel1ed in mDlg hotes In two dillerllli p;Its allow
ilWJ lIlose p;ItS 10 mall1Clln a fixed leAaII'~

DRUII M.'aIE: Abfak ng sysIl!fll whi:h OOOSiSlS of two trike shoes m
one 01 two Iltleel cyHndefs, IT10lned on a fixed backing p.nl a trike
drLm,~ on an axle which rewtws arCUld ttl! assentlty

DWB.1: ThlI rale. measuled In dl9ees 01 shall rotation, al whdl if1 elec
n:al Clrwit ~Ies on and on

REClROIIIC cotJTROL. UNIT (RU): IgRlMn module, module, ampli·
lltll or igniter. See Module for delinilion

ELECTROIIIC toNITION: AS)'Slem in wtlidlille liming rrld tiling otthe
spar1c pluDs Is COtirolled by an eleclfonlc conlfol unit. usually called a
module. These systems I1;;Ml no points Of condensel

EDWJI1 MAIIFOlO: Aset of cast pass:qs Of pipes .tIich conci.lCl
extwsI oases "om lt1e englflB.

FEELER GAUGE: AlMje, usually rnetll, 01 prec sety plledeteunire::l
Itlicllness, used 10 lflIlaSlIe lie deinrI:e betasl two p;rts.

AAIIIS ORDER: The Ofdel' in 1ltlictl comllJslion OCCUIS ill til! cylindeB
of an engme Atso the Older In which spaIk is dlstrlblfed 10 ltl! piJgs by
!he di5tribdor,

ROO.e: The presence 0' 100 ITllCIlIueI in the hoke manlold and
combusl:IDn clIPbeI wtlidl prevents Ille ailluel mldure trom firing,
lheIeby causirIQ aoo-sl3rl situation,

FLYWHED.: Adisc shaped part boned 10 the lear lIld of the C1MkshalI
Around Ihe OU1er perimeter is alllKed Ihe ling gear Tile starter dOw
eflgages Ille ring gear, turning llle flywtleel, wtlidl rolales the crrish~
i~ no the initial sWting motion 10 he engine

FOOT POUND (ft. 111I. or I :AII.., 1.111.): The amoool of nrgy
Of work IlIlIded 10 liIise an Rm welQhlng one pound, a lisBJce of one
roo..

FUll: "pr<*d,ve deviI;e III aClfCUil wtlich~ cirtUit tMJIoad bt
InakinO the cirwil when aspdic~age IS pteseri. The device is con
SInJCIed aot.lld aSUIJI 01 We of aIoweI~ rmrJ;l~ the circu,1 it
is designed 10 protect 'MIen ifI ill¢age hqlef tn.llhal bl\ltid on the
fuse is pre5Sll1n the circul t'Ie stnp Of wire,." opeliillg lie circui.

Al'NERATon: Adevice Mlictl COll'fefIS ITllChanicaI energy into eledricaJ
....gy

HEAT WBE: The measure 01 aspark plug's abilly 10 diSSipale heaf:
!rom Ms 'iring end The higher thlllleal: lange, lhe hOlIer the plug fires.



HUB: The centlJ part l1 awtllIllI 01' gear.

HlDROMfRII: An Instrument used to measure !he specific gravky of a
solljion.

...... ( : I II. ".): One IWe/Ih

_0Oס1.-.

lIIOucnol: AITUlS of lransterfino elllClflcal energy in !he loon of a
magnetic IIeld. Principle used in the ignition coil to increase VOICBoe.

'I ECTOR: Adevice ItlictI lDali'Wls Ii I led tEllJlder retmoely low
presstn"" is aetI'l1I ~ to inJl!ld ltle kleIlnto h engine lW'ldeI relalre"
ltql pressure .. apreJ I n ned In.

IIIPU1' ItIAfT: The shaft to which torque Is applied, USllaII)' carryi~ !he
«Nino glllll' or gears.

II1ME .UI OlD: A",amUO 01 tpsS9S or pipes used to ccn:ild iIlf
Of aIuet/Iir mixb.n 10 the cyIindllB.

JOUIUW.: The bearing sur1ace Willlin wtllch ashaff op8la1eS.

lEY: Asmalllllock usually Il1Ied in anoIetI bit ell a~ iIId a tttil to
ple.all Sjipplge ol1tle two parts.

_!!FOLD: Acasting of pr,rS9S or set of pipes 1ltIK:h comect!he
cylinders to an Inlet or oiJlet source.

..FOLD VACl'M: Low presue in ill engine iralle fI'IiI'Ilfold
Iomll!d JUSt blIkJw Ihe thtome pIaIes. MmoId ViEW1l is hV1eSt II de
an::! ci~ lJIder XCI'I"1tioro.

MAlTER CYUllDER: The primary lIuid pressurillno device in a
hy(iauIic system. In 8IAClI1'lOOYe use, Ills Ioond in bfaIle iIId hydJilIllc
cW S)SlB lIS iII'ld is pedal adivaeed, eiItIef dlrectty Of. In a power braIl:e
sysIem Ihrot9lIhe pcJlW boost-

'1IODl- f' EledJonic comollfld ~Ifter or Vtter 01 solid SIll! or
integrated desiGn 1ltIich cortrots \tie current flow in Ihe ignition pflllllly
cirwit based on illJkll !rom the pict-l(l coil. 'Mlen !he meoole opens !he
primary Circuli, hVl secondaty vol" is iolluced in the coil

WfDU 1EN11I18: Abeamlg wtlich COOSiStS of al'llI1'ltlm' (usually a
Iafge ......).- long, lhil rollin

OHM: (n) The unit IJSlld 10 measulll1tle resblance of conductol-lo-elec
!rica! "ow. One ohm is the iITIOUnt of resistance N limits OJ'retlt llow 10
one ampere in aclrail wIIh one volt of preswe

OUTPUT.HAFT: The nit 'IltlictllranSl'Tlits lOfque Irom a device, such
as alransmission.

O\iEURCVE: "QlliI" iSS&itll)' wtlich produces mot! shiIIIrM~
!tat IlaI bl1llSlliDBd to II
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OVERHEAD CAllllHAfT (ONC): An engine conflQUralion In wtlich the
l3lishafl is mounted on kip 01 the cylinder head and ~ratIs the VIIYe
!!11M directly 01' by means ci rcx:kef.ms.

OVBIHUD VAlVE (OHV): An engine contigufakln in which all of
!he valves in located Illlhe cylillder head and the camsRaft is 10CIIed In
ttle cylinder block. The camshah Clp8faltlS lhe valveS via Iillen and
pushrods

0llIIQ OF _ (IIOI~ C_............ .- ""_1"0
00C:ed IS abWlrOlU:! 01 COOItllStion They WID III W11tl ~o::a1JollS tI

,,<I"'" smoo

OIY" SlIllOR: Use """ ""_k_10........"""""
of oxygen In the exhaust gas WId signal the lXWJ'4ll*f wNch I3l '.1l1Ce
!he voIage sip:] to an ar~ ratio

PI"': Tte smaller al two meshing gBS.

PIlTON RIM8: All operHlfIdel! ID;J '11th his hio a gfOl:M' on ltle euer
dialTllief of lie piston lis chl8l flfll:tIon is 10 form a _ bilIUtllht pi$
lon m cylinder wall Most iUCrTQ:1Ye pisIoflS tIM tine rings: IwO b
Cl:ln1Jl ession sealirlQ; one for oil -lflO

PRRDAD: ApredetelTrlined load pIQd on abearing duriIQ ISS8I'IlbIt' or
by adjlJ5tnenl.

_ CllCUIT: a.e low WllIIge side .- ... 9llion" ! II ""'"
consISb of the 'Ofl1kJl SWIttI ballast resisIDf 01 JeSiSlace•. bJJ8SS.
coil, eleclrcnc COl'fIJolool and pict-up mil as well as lie COfI.::ting Wires
iIld hImesses.

PREll m: The mrling DlIwO pn un"" Plessure. due 10 lie looer
dII1ln!ler 01 one being sn-;lief D1an lie 0UIer dineter ollhl oItlIr. (I vIte
vena; ~ InterlettlflCf! fll

RACE: The suriD oolhe inner or cur finQ 01 abllIIring on which lIIl
balls, needles Of rolleB move

REBUlATOfl: "deYic:e which ITlIllrllains the a11Itage arD'or 'fOIrage IIw
lis 01 a cirall at Pla' , rm ned values

RElII1MCE: The opposition 10 lhe now 01 current Itucugll a Cirttlilllf
elecbical device, m is fNIStnd in ohms. ResiSlanCe is _10 the voll
age dMdlJd by the~age

REM'. Adevice, usually rl'lIde DI "Ill. which ofIers aIQSilIl: IllJlCKIi
of resislance in an eleclfical ClfCllit

-e BEAR: The IlI1lTle OfYlJl to a ring.shaped gear Iftdltj 10 adiffer
ential case, Of aIIilCfld kl a IIyJt!: Ior as IJIIf 01 a pInWy LWll' tel

ROUER~: AluinQ made ~ ~ haldilled imIlr and 0UIrJ
fDS betwllllll.m1Ch hardllned Sl8el rollers rntl'lIe.

ROTOR: 1. The diSC-shaped~ ol adisc Inke membIy, upon which
the brake pads bu; also called. lnkI elise. 2. The CIevice fTlOUf'II8d atop
tile diStributor shaft, which pas ·lUfeIi 10 !he~ cap tower con-

"'"
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RCO_DARY CIICUJT: The hq, vollage side of the i\1lilion system,
usl.lilily allcNe 20 !XXI volls. The~ irx:ludes!he i(JtItion coil, cod
__ reo disllibulOf cap and rotor, SIBl plUQ W'res and _ plugs.

SEID. lit": All'll!dIalal. eIedJ cal,l1y(Ql1ic or eIedro-maQnetic
deviCe ..tldlln'lSmlts irlformation 10 a1FJ,lge.

SENSOR: Arrf devl::e des g'1ed 10 mea3lJf1l engine opeI3ing CUld tiam Of
Nb ef11 pt'essures ana~fes. Usually e lICIJonlc in Ollll.J1e and
des'Oned 10 SEJld jJ~ signal to.., on-boaTd~. some sesenSl"''''~
PlaY~ as asifT1lle OfV"oft sw k:t111f they may Pf{Mde avallble voII
age signal (like a poIf1lliometerl as Cl)I1ljit ens or measured paramUs
chanIJe

StIM: Spacers of precise. predetermined tI1iCknsss lJS8d betJ 'eBO parts to
establish aproper WOfkifllil relationship

SLAVE CYLINDER: In aulomoli'lle use, adevice lo !he hydraulic clutch
system ~icllis activated by hydraulic torce. dlsengagiOlllhe clutch.

SOLENOID: Acoil used to plOduce amagnetic fJeld. lt1e eIf8d of wtlich is
[0 PfOOUC8 WOfk.

SPARK PlUG: AdeY Cl! SCl'ewed 'uo ttle corrblJStion ch¥rmer of aspaR
igrllliCn englOl! The basIC constrll:tlOn 'S aconductiVe COfe lflSlde (j a
ceramic rtSlJIalOf. ll1OlJl1ed 11'\ an ouler col'ldul::tive!lase Nl eledrical
cha~ge ,rom the sp;Ik plllll ¥II fe travels a101lll1he ctlllOOdiYe core and
JUf'llS a preset air !)aP 10 a grounding poult Of pons at 11'II end d h con
dXliw tase The re5l;'tacl _ ignites h I..I!Vair mixIlJ'e in the c:orrtlus
ijoo ct..ooer.

SPlIIE$: Ridges madlire:l Of cast or1o!he lUer diarfIlIer of ashafI Of

;nrer d~er of abore to eflilble parts 10 male~ rotation

TACHOMETER: AOe'lice used to 'll8i!StJre the loQry speed 01 afI engine,
sh;;t, gear, etc.. usually in rolatioos pel' mmJe

THEAMOSTAT: Avalve. located in ttle cooling srstem at an engine.
which is closed when cold and opens gladually in response 10 engine
heating, controlling the temperature ofille coolam and late 01 coolant
flow.

TOP DEAD CEIIIEA (IDC): The poinl al which !he pisloll reaches the
top of ill; Iravel Oillhe COfT1llessiorl stroke

TORM COIVERTER: AIurbine used k> blll$lTlII power kem aIiIYing
fIllIl1lbeIlO aclMllndllOO via hydnuIiC ad on pflNillng chIlQl!S ill
drive fallio and 1oIlP! In adomotMl use. it :iflks the liiveIlI*.lhe,.
0( the eng ne 10 the auItlI'BlC lransmis:sion.

TIltIIIrMICER: Adevio!: used 10 challQe J torte inlo WI Ill! :lJicaI 598/.

TIltJI8nQR: Asemi-alOOucl:lI" 00f'Ill0lleI1I wtliCh can be aetlJaIed by 1
small votla'Je 10 perform an e!eetllcal SWik:fllllQ fln:tIon.

TU.·UP: Alegul. maintnnce lunctlOO, usually associated wiltl the
repllcemerll~ adjustment 01 parts and COfJ1l(lfl8IIts in the eIectIlcal ¥lCI
fuel systems of avehicle for the purpose: of atlaining optimllTl peI1or
man<:e

TURlOCHARGER: An exhaust dliven PUfTll whic:tl ~resses inlake air
and bees i1ln1o the COITtlustlon chambels if higher llwl almOSth!rk:
pr8SSU18S The increased ail PftISSOIe allows lOOfe IueIlo be bumecl and
IeSUlts in locreased hoIsepoweI bemg pfOdliced

VACUUM ADVAIICE: Adevice whic:tl advarr::es !he ~Iion lJming in
response to IllCIeased engine va.:wm

UCl'M 8AU11iE- An Wtslrurnen: used 10 mfJiSUre the presellce of vac
wn In acharrileI

VALVE: A~ .tllc:tl amolthe~e, diredioo 01110. Of" d
flow ola I~id II" gas.

VALVE CI F'lttlCE: The measlI«I gap~I the Il'ld d lhevalw
slim 100 Itle locker inI, cam lobe II" lollowllr thai: adiYles the vD

VIICOSrTY: The rating or a 1~id'S inlernal resistar1cz 10 fIorw

VOLTWIER: An instrumenl used kY measuring eledlicallon:e in units
call1lll volts. Vollmelers afe always confleCled parallel dille cWclil being
""ol.

WHm CYUIIDFA: Found in lhe aulomoltve dflJ'll1llala! assefl'tlly, II is
.tkwice, aetuHl by hydlaulic PfesslJll, whicfl, hOllljl lo&emal pisIons,
PIoShes tile llIake shoes oulW;lId againsi the dn.ns.
•
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Total Car Care is the most
complete, step-by·step
automotive repair manual
you'll ever use. All repair
procedures are supported by
detailed specifications,
exploded views, and
photographs.

Here are just a few of the
items in this manual that
make your repair jobs easier:

-Expanded Index to
quickly locate information

• Vacuum diagrams
• WIring diagrams
• Diagnostic charts
• Troubleshooting charts
• A glossary to idenllfy

those unfamiliar terms

From the simplest repair
procedure to the most
complex, trust Chilton's Total
Car Care to give you
everything you need to do
the job.

Save time and money by
doing it yourself, with the
confidence only a Chilton
Repair Manual can provide.


