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About this manual

Its purpose

Tha purpose of this manualis to halp you
get the-best value from your vehlcle, It can do
50 In several ways. It can help you decide
what work must be done, even if you choose
to. have it done by a dealer service depart-
ment or & repalr shop, it provides Information
and procedures for routine maintenance and
sarvicing: and it offers diagnostic and repair
procadures to follow when troubile ooours,

We hope you use the manual fo tackle
the waork yoursall. For many simpler jobs,
daoing it yoursalf may be quicker than arrang-
ing an appointmant to get tha vahicle inta a
shop and making the tips to leave it and pick
It up. More Importantty, a lol of money can be
savaed by avolding the expansa the shop must
pass an to vou 1o cover its labor and overhaad

costs, An added banafit is the sense of satis-
faction and accamplishment that you feel after
doing the job yourself,

Using the manual

The manual s divided into Chaplers.
Each Chapter is divided into numberad Sec-
flons, which are headed in bold type between
horizontal lines. Each Section consists of can-
sacuflively numbered paragraphs.

At the beginning of each numbered Sec-
tion you will be refamed to any (llustrations
which apply to the procedures in that Section.
The refarence numbers used in lllustration
captions pinpaint the pertinent Section and
tha Step within that Section. That is, lllustra-
tion 3.2 means the lustration refers fo Sec-

tion 3 and Step (or paragraph) 2 within that
Section.

Frocedures, once described in the text,
are not normally repeated, When it's neces-
sary to refer to another Chapter, the referance
will be given as Chapter and Section numbear.
Cross referances given without usa of the
word “Chaptar” apply to Sections and/or para-
graphs in the same Chapter, For example,
"sea Saction B” maans in the same Chapter.

Refarences (o the lefl or rght side of the
vohlcle assuma you are sitting in the driver's
seal, facing forward.

Even though we have prepared this
manual with extreme care, neither the pub-
lisher nor the author can accept responsiblity
for any errors in, or omissicns from, the infor-
mation ghven,

NOTE

A Note provides information necessary to properly complete a procedure or information which will
maks the procedure easier to understand,

CAUTION

A Caution provides a spacial procadure or spacial steps which must be faken while completing the
procadure where the Caution is found. Mot heeding a Caution can result in damage to he assambly

being workad on,

WARNING

AWaming provides a special procedure or spacial steps which must be taken while complating the
procadure whars tha Warning is found. Not heeding a Warning can resull in personal injury.

Introduction to the Chevrolet Colorado
and GMC Canyon

Intraduced In 2004, the Chevrolet Calo-
rada and the GMC Canyon are the newesl
genaration of GM intermediate or “mid-slza"
trucks, replacing the Chevy S5-10 and GMC
Sonoma models, These vehicies ans available
in a number of configurations that include a
standard cab, an extanded cab and a four-
door crewcab model, all available in 2WD or
4WD versions. The vehicles covered by this
manual are eguipped with an inline four-gyl-
inder englne, Inline five-cylindar angine, or a
W8 engine, coupled with a five-spesed manual

fransmission or four-speed automatic, both
wilh ovardriva.

The chassis layout ig conventional with
a front-mounted engine ransmitting power to
tha rear wheels via the transmission, On 4WD
miodels, in addition to power baing delivered
to the rear axle and whesls, a transfer case
fransmits power o the front differential thento
the wheels through Independent drivesxdes.

2WD meodels feature Independent front
suspansion with coll spring/shock absorber
units. An Independent front suspension with

torsion bars s used on WD models. At tha
fear, all models have a solid rear axle sup-
portad by twe paraltel leafl springs and shock
absorbers,

The power-assisied steering is rack-
and-pinion. The steering unit is mountad to
the frame aft of the front wheels, All models
have a power assisted disc-type front and
drum-typa rear brake system with an Anti-lock
Brake System (ABS) as standard equipment.
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Vehicle identification numbers

Modifications are a continuing and
unpublicized process in vehicla manufaatur-
ing. Since spara parts manuals and lisls ara
complad on a numercal basis, the Individual
vehicle numbers are essantial to corractly
identify the component required.

The Vehicle Safety Certification label is affixed to the
driver's side door end or post

Vehicle Identification

Number (VIN)

The Vehicle Idantification Number (VIN),
which appears on the Vahlcle Certificate of
Titke and Registration, is also embossed on
a gray plate located on the left (driver's sida)
cormar of the dashboard, near the windahlald
(sea illustration), The VIN tells you when and

The VIN plate s
visible from the
outside of the vehiclae,
through the driver’s
side of the windshield

where a vehicle was manufactured, its coun-
try of arigin, maka, type, passenger safety
systam, ling, serles, body style, anglne and
assambly plant.

VIN engine and model

year codes

Two particulady important pieces of infor-
mation found In the VIN am the angine code
and the model year code, Counting from the
left. the engine code letter designation is the
Bih character and the modal year code & the
10th character,
On models through 2006 the engline
codes are:

& ..... 2.8L inline four-cylindar MF| {LKS)

6 ..... 3.50L inline frive-cylinder MF| (L52)

On 2007 and later models, the engine
codes are;
8 ... 280 inline four-cylindar (LLV}
E..... 3,7L inline five-cylinder (LLR)
| S 5.3L VB (LHBe)
P.... 5.3L V& {LHT)

The Service Parts Identification label contains information
on options and trim/paint codes



Vehicle identification numbers

Typlcal automatic transmission identification number location

On the modals covered by this manual the
model year codes are:

A Ciciin i 2004

Vehicle Safety Certification

label

The Vehicle Safety Certification fabel
|s attached to the rear edge of the driver's
door (see (llustration). The labael contains
the name of the manufacturar, the month and
year of production, the Gross Vehicle YWeight
Rating (GWVWR), the Gross Axle Welght Ral-
Ing (GAWR) and the certification statemant

On most modals, the label also incudes the
OEM lire sizes and pressures.

Service Parts Identification
label

Lorated an the inside of the glove com-
partment door, this label contains infarmation
about the options on your vehicle and the
paint and trim codes (see |llustration). This
information |s important when ordaring parts
or whan bodvwork and repainting s done

Engine Identification
Number (EIN)

Tha Enging |dentification Mumbear [EIM)
Is stamped Inlo the lawer left side of the block,
near the oll pan (inline anginas), or near the
rear and of tha left cylinder head (VB enging),
Additionally, an engine 1.0, label Is affixed to
the rear of the valve cover,

Transmission Identification
Number (TIN)

The Transmizsion Ildantilication Mum-
bier {TIN) for automatic transmission modets
iz atamped or etched into the bottom of the
fransmisslon case, to the rear of the fluid
pan {see lllustration). On five-spead man-
pal transmission models, the number s an
g metal tag attached naar the ransmission
micunt.

Transfer case
identification label

The transfer case identification informa-
thon |s-on a lag affixad o the rear side of the
caze (see lllustration).



Recall information

“ehicle recalls are carried out by tha
manufacturer in the rare evant of a possible
safety-related defect. The vehicle's registerad
owner is contacted at the address on file at
the Department of Motor Vehicles and given
the details of the recall. Remedial work is
carfad out free of charge at a dealer service
department,

If you ara the new owner of a used vehl-
cle which was sublect to a recall and you want
o be sure that the work has been carrled oul,
it's best to contact a dealar service depart-
ment and ask about your individual vehicle -
you'll nead to furnish them your Vahicle |dan-
tification NMumber (VIN].

The table below is based on Informa-

tion pravided by the National Highway Tral-
fic Safety Administration (NHTSA), the body
which oversees vehicle recalls in the United
Slates, The recall database |s updated
constantly. For the latest information an
vahicle racalls, check the NHTSA website at
www.nhisa.gov. www.safercargov, or call the
MHTSA hotline at 1-888-327-4236,

Recall campaign

Recall date kiR

Model{s) affected

Concern

12/5/05 05552000

2006 and 2007 Chavy
Colorado/GMC Canyon

Wehicles were shipped with tire and loading information
Iabeds listing an inaccurate vehicle capacity weight.

4126/06 064138000

2004 through 2006 Chewy
Colorado/GMC Canyon

Faulty brake light switch, Brake lights may fail to come on
when brakes are applied, or may stay on all the time,

BI0E 08V30T000

2006 and 2007 Cheavy
ColoradofGMC Canyon

Cerlain vehicles fail to comply with the requiremants of
Fedaral Mator Vehicle Safety Standard Na, 110, *Tire
selection and ims,” These vehicles have an incomplate
tire im designation on the cerification'tire label Incated on
the driver's door adge. In addition, the label may also be
missing the tire load rating on the label. Althaugh this infor-
rnation is not required by the standard, if & tire of & lesser
Ioad rating is installed, the tire may not be able to sustain
the Inads encountered during use. If 8 customer replaces
a wheel and only relies on the rim size designation that
Is Indicatad on the label, a wheel that is of a different fim
contour designation may be installed. It may be difficult
or impossible to mount the tre on @ wheel with the wrong
contour, If the tire I8 mountad an the wheal with the wrong
contour, the wheel and tire may nol perform as Intended,
which sould increase the risk of & crash.

56109 DOV 54000

2008 Chevy Coloradol
GMC Canyon

©On soma vehicles the fuel system control modules may
have a condition In which an adhesive separation of the
room temperature vulcanizing (RTV) seal batwean the
seal and the housing may allow water (o seep into the
rcdule, Watar in the module could cause a short or open
circuit, llumination of the service engine soon lamp, set-
ting of diagnostic trouble codes ar the engine may be hard
to start, may not start or may stall, incréasing the risk of a
crash.

Ti2Bing 08310000

2004 through 2008 Chawy
Colorade/GME Canyan

Soma vehicles have a brake light switch that may not
work as designed due 1o contamination in the switch. This
condition could cause the simultanecus loss of all brake
lamps or cause all of the brake lamps to stay on continu-
ously, Both of these conditions could fail to warn others of
the driver's intentions and could lead to a vehicle crash,




Buying parts

Raplacement parts are avallable from
many sources, which generally fall into ona
of two categories - authorlzed dealer parts
departments and indepandent retall auto parts
stores. Our advice conceming these parts is
as follows:

Retall avto parts stores: Good auto
parts stores will stock frequantly neaded com-
ponents which wear out relatively fast, such
as clutch somponents, exhaust systems,
brake parts, tune-up parts, etc. These stores
often supply new ar reconditioned parts on

an exchange basis, which can save a con-
sidarable amount of money, Discount auto
parts stores are often very pood places to
buy materials and parts neaded for general
vahicle maintenance such as oil, greasa, fil-
tars, spark plugs, balts, touch-up paint, bulbs,
atc, They also usually sell lools and general
acoessories, have convenient hours, charge
lower prices and can often be found not far
from home,

Authorlzed dealer paris deparfment.
This |s the best source for paris which ara

Maintenance techniques,
tools and working facilities

urigue to tha vehicle and not generally avall-
able elsewhere (such as major engine pars,
transmission paris, trim places, ete.),

Warraniy information: |f the vehicle
is still covered under warranty, be sure
thal any replacement parls purchased -
regardless of the source - do not invalidate
the warranty!

To be sure of obtaining the correct parts,
have enging and chassis numbers availabla
and, If possible, take the old parts along for
positive identification,

Maintenance techniques

Thera ara a number of technigues
Invalved in maintenance and repair that will
be refarred to throughout this manual, Appll-
cation of these techniques will enable tha
home mechanic to be more efficient, better
organized and capable of parfarming the var-
ous tasks properly, which will ensure that the
rapair job Is thorough and complete.

Fasteners

Fasteners are nuls, bolls, studs and
screws used to hold fwo or more parls
logether. There are a few things to keep in
mind when working with fasteners. Almost all
af them use a locking device of some type,
aither a lockwasher, locknut, locking tab
or thread adhesive, All threaded faslenars
sheuld be clean and straight, with undam-
aged threads and undamaged cornars on the
hex head whera the wrench fits. Develop tha
habit of replacing all damaged nuts and bolts
with new ones, Spacial locknuts with nylon or
fiber insers can only be used once. I they ara
removed, they lose their locking ability and

must be replaced with new ones,

Rusted nuts and bolts should be treated
with & penatrating fluid to ease removal and
pravent breakage. Some mecharics use tur-
pentine In a spout-type oil can, which works
quite well, Aftar applylng the rust panetrant,
lat It work for a few minutes before trying to
lposen the nut or boll. Badly rusted fasten-
ers may have to be chiseled or sawed off or
removed with & special nul breaker, available
at ool stores,

If a bolt or stud breaks off In an assem-
bly, It can ba drilled and removed with a spe-
cial tool commonly available for this purposa;
hast automotive machine shops can perfonm
this task, as well as other repair procedures,
such as the repair of threaded holes that have
bean stripped out.

Flat washers and lockwashers, when
removed from an assembly, should always
be replaced exactly as removed, Replace
any damaged washars with naw ones, Mever
use a lockwasher on any soft metal surface
{such as aluminum), thin shest metal or
plastic.

Fastener sizes

For a number of reasons, automobile
manufaciurers are making wider and wider
use of metrc fastenars, Therefore, it Is Impor-
tant to be able to tell the difference bebween
standard (sometimes called U.S. or SAE) and
metric hardwarse, since they cannol ba Inter-
changed.

All bolts, whether standard or metric, are
sized according to dlameter, thraad pitch and
length. For example, a standard 1/2 - 13 x 1
balt is 1/2 inch in diameter, has 13 threads par
inch and is 1 Inch long. An M12 - 1.75 % 25
metric boll is 12 mm In diameter, has a thread
pitch of 1.75 mm (the distance between
threads) and is 25 mm fong. The two bolts are
nearly identical, and easily confused, but they
are not interchangeable.

In addition to the differances in diameter,
thread pitch and length, metric and standard
bolts can also be distinguished by examining
the bolt heads. To begin with, the distance
across the flats on & standard bolt head Is
measurad in inches, while the samea dimen-
slon on @ matric bolt Is sized In millimeters
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(the same is true for nuts), As a resuit, a stan-
dard wranch should not be used on a metric
bolt and a metric wrench should not be usad
an a standard boll. Also, most standard bolts
have singhes radiating out from the center of
the head to denote the grade or strength of
the balt, which is an indication of the amaunt
of lorque that can be appliad to it The greatar
the number of slashes, the graatar the
strangth of the bolt, Grades 0 through 5 are
commaoanly used on automoblies. Metric bolts
have a propery class (grade) numb-er, rather
than a slash, molded into their heads to indi-
cate bolt strength. In this casea, the higher the
number, the stronger the bolt. Property class
numbers 8.8, 9.8 and 10.8 are commonly
usad on automobilas.

Strength markings can also ba used o
diglinguish standard hex nuts from metric hex
nuts. Many standard nuts have dots stamped
into one side, while metric nuls are marked
with a number. The greater the numbear of

dats, or the higher the number, the greater the
strength of the nut.

Metric studs are also marked on their
ends according to property class (grade),
Larger studs are numbered (the same as met-
¢ bolts), while smaller studs carry a geomaet-
fle coda to denote grade,

It should be noted that many fasteners,
aspeciaily Gradas O through 2, have no dis-
finguishing marks on them. When such Is the
case, the only way o determine whether it is
standard or metric s to measure the thread
pitch or compare it o a known fastenar of the
sama siza,

Standard fasteners are often referred
to as SAE, as opposed to metrc. However, it
should be notad that SAE technically refers to
a non-metric fine thread fastensr only, Coarse
thread non-metric fastenars are referred to as
USE sizes,

Since fasteners of the same size (both
standard and meltric) may hawve differant

strength ratings, be sure to reinstall any bolts,
studs or nuts removed from your vehicla in
their original locations. Alse, when replacing
a fastener with a new ane, make sure that
the new one has a strangth rating equal o or
greater than the original

Tightening sequences and
procedures

Maost threaded fastensrs should be tight-
ened o a speclfic lorque value (lorque is the
twisting force applied to a threaded compo-
nent such asa nut or bolt), Ovarfightening the
fastener can weaken it and cauze |t to break,
while undertightaning can cause It to even-
tually come: loose. Bolls, screws and sluds,
depending an the material they are made
of and their thread diametars, have specific
torque values, many of which are noted in the
Spacifications at the baginning of sach Chap-
ter. Ba sure to follow the torque recommen-
dations closaly, For fasteners not aasigned &

Bolt strength marking (standard/SAE/USS; bottom - metric)

Grade Identification
*4
Hax Nut
Grade 5
3 Dots
Hiax Nut
Grade B
6 Dots

Standard hex nut
strength markings

Grade Identification
e
:::% I'. |I|.|'1 HII_‘I“,‘ 'I'Hﬂ"lildi'l'i.l-ﬂﬂ'!l"}.:..'hmm
Arabic 8
-
- R © @O
Class 1 Class Class Class
10.9 a8 8.8
Arabic 10
Matric hex nut Metric stud strength markings

strength markings
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specific lorgue, a general torque valueg charl
is presantad here as a guide. These torque
values are for dry (unlubricated) fastenars
threaded into steel or cast ren (not alumi-
num). As was praviously mantioned, the size
and grade of a fastenar detarmine the ameaunt
aof torque that can safely be applied to Il The
figuras listed here are approximate for Grade
2 and Grade 3 fasteners. Higher grades can
lolerate higher torque values,

Fastenars fald oul in @ pattern, such as

cylinder head bolts, ol pan bolts, diffierantial
cover bolts, ete,, must be loosenad ar tight-
aned in sequence to avoid warping the com-
ponent. This sequence will narmally be shown
in the appropriste Chapter. Il a specific pat-
tarm is not given, the following procedures can
be usad to prevent warping,

Initially, the balts or nuts should be
assambled fingar-tight only, Mext, they should
be fightened ane full tum each, In & criss-
cross or diagonal pattern. After each one has

bean tightenad one full wm, return to the first
one and lghten them all one-hall tum, follow-
ing the same pattern. Finally, tighten each of
them one-quarter turn at a time uniil each fas-
tener has been tightaned to the proper lorgue.
To Inosan and remove the fasteners, the pro-
cedure would be reversed.

Component disassembly

Component disassembly should be dona
with care and purpose to help ensure that

Metric thread sizes

Mm
12
1910 28
38 to 54
B8 1o 96
108 to 154

Tio 10
17 to 24
A0 to 44
I todT

91012
17 to 24
1910 27
30 fo 43
37 1o 61
55to T4
55 1o B1
75 to 108

Standard (SAE and US3) bolt dimensions/grade marks

Grade marks (bolf strength)
Length (in inchas)

O—r—0

Mevminal diameter (in inches)

Thread pitch {number of threads per fnch)

O~

Nameter

Metric bolt dimensions!grade marks

Propery class (bolt strength)
Lengih (in milimetars)
Thraad pifch (distance befween threads in millimeters)
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Micrometer sat

the pars go back together properly. Always
keap track of the sequence in which parts
are removed. Make nole of special character-
istics or marks on parts that can be insialled
maore than one way, such as a grooved thrust
washer on a shaft, It is a good idea (o lay the
disassembled parts oul on a clean surface in
the order that thay ware ramoved. || may also
be helpful to make sketches or take instant
photos of components before removal.

When removing fasteners from a compo-
nent, keep track of their locations. Somelimas
threading a bolt back in a part, or putting the
washers and nut back on a stud, can prevent
mig-ups later. If nuts and bolts cannot be
raturnad (o their orginal locations, they should
he kept in a compartmented box or a series of
small boxes, & cupcake or muffin tin 15 ideal
for this purpose, since sach cavity can hold
the bodts and nuts from a particular area (i.e.
oll pan bolts, valve cover balts, angine mourn!
bolis, ate.). A pan of this type is espaacially
helpful when working on assemblies with very
small parts, such as the carburator, altemator,
valve train or interior dash and tim pieces.
The cavities can be marked with paint or tape
o Identify the cantents.

Whenever wiring looms, hamesses or
connectors are separated, it s a good idea to
identify the two halves with numbered pieces
of masking tape so they can be easily recon-
nectad.

Gasket sealing surfaces

Throughout any vehicle, gaskels are
used to seal the mating surfaces between two
parts and keep lubricants, fluids, vacuum or
prassure contained in an assambly,

Many times these gaskets are coatad
with a liquid or paste-typs gasket saaling
compound before assembly. Age, heat and
pressure can sometimes cause the two paris
o slick together so tightly that they are very
difficult 1o separate. Oftan, the assembly can
be Ioosenad by striking it with a soft-face
hammar near the mating surfaces. A regular
hammer can be used if a block of weod is
placed between the hammer and the part. Do

not hammer on cast parts or parts that could
be easily damaged, With any particulardy stub-
born par, always recheck to make sure that
avery fastenar has baan removed.

Avaid using @ screwdriver or bar to pry
apart an assembly, as they can easily mar the
gasket seating surfaces of the parls, which
must remain smaoth, If prying s absolutaly
necessary, use an ald broom handlg, but keep
in mind that axtra clean up will be necessary If
the wood splinters.

After the parts are separaled, the old
gaskel must be carefully scraped off and the
gasket surfaces cleaned. Stubborn gasket
matarial can be spaked with rust penetrant
or treated with & special chemical fo softan
it =0 it can ba sasily scraped off. Caution:
Mever Use paskel removal solutfons or caus-
tle chemicals on plastic or athaer composite
comporents. A scraper can be fashicned from
a plece of copper tubing by flattening and
sharpening one end, Copper is recommarndod
becauss it is usually softar than the surfaces
{0 be scraped, which reduces the chance
of gouging the part, Soma gaskets can be
ramoved with a wirg brush, but regardless: of
the method used, the mating surfaces must
be left clean and smooth. I for some reason
the gaskat surface is gouged, then a gasket
sealer thick enough to fill scratches will have
to be used during reassembly of the compo-
nants, Far most applications, a non-drying (or
semi-drying) gasket sealar should ba usead,

Hose removal tips

Wamning: f the vehicle is equipped with air
conaitioning, do not disconnect any of the A/C
hosas without first having the syslem depres-
surlzed by a dealar service departmant or a
service station.

Hose removal precautions closaly par-
allel gaskel removal pracautions, Avoid
soratching or gouging the surface that the
hose mates against or the connection may
lmak. This is especially true for radiator hoses
Because of various chemical reactions, the
rubber in hoses can bond ilsalf o the metal
spigot that the hese fils over. To remove

Dial Indicator set

a hose, first loosen the hose clamps that
aecura it to the spigot, Then, with slip-joint pli-
ars, grab the hose at the clamp and rotate it
around the spigot, Werk it back and farth until
It is complately free, then pull it off. Silicona
or other lubricants will ease removal If they
can be applied batwean the hose and the out-
side of the spigot. Apply the same lubricant to
the inside of the hose and the outside of the
spigal o simplify Installation,

As a last rasort (and if the hose is fo ba
replaced with @ new one anyway), tha rubber
can be st with a knife and the hose peslad
from the spigot. If this must be done, be care-
ful that the metal connection |s nol damaged

If & hose clamp s brolen or damaged, do
not rewse it Wire-type clamps usually weaken
with age, 5o it is a good idea lo replace tham
with screw-type clamps whanever & hose |s
removed

Tools

A salection of good tools 1s & basic
raguirement for anyone who plans to main-
lain and repair his ar her own vehicle, For the
owner who has faw tools. the initial invest-
rment might seem high, but when compared to
the spiraling costs of professional aulo main-
lanance and repair, it is.a wise one,

To help the owner daclde which taols are
needed o perform the lasks detailed In this
manual, the following tool lists are offared:
Maintenanea and minor repalr, Rapairfover-
haw! and Speclal,

The newcamer to practical mechanics
should start off with the malnfenance and
rminer repalr tool kit which is adequate for the
simpler jobs performed on a vehicle, Then, as
confidence and experience grow, the owner
can lackle more difficull tasks. buying addi-
tional toois as they are neaded. Eventually the
basic kit will be expandad into the repai and
owverhaul ool sel. Owvar a period of time, the
axperienced do-ityourselfer will assemble a
ool sot complete enough for most repair and
overhaul procedures and will add tools from
the spacial category when it |s felt that the
endpanse is justified by the frequency of use.



Maintenance techniques, tools and working facilities 0-13

Compression gauge with spark plug Damperisteering wheel puller
hole adapter

Hydraulic lifter removal tool Valve spring compressor

=

Ridge reamer Piston ring groove cleaning tool Ring removalfinstallation tool
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Brake hold-down spring tool

Torque angle gauge

Maintenance and minor repair

tool kit

The tools in this list should ba consid-
arad the minimum required for padormance
of routing maintenance, servicing and minor
repair work, We recommend the purchase of
comblination wrenches (box-end and opan-
and combined in one wranch). While more
axpansive than apen end wrenches, they offer
the advantages of both lypes of wrench,

Combination wrench sef (1/4-inch fo

1 inch or 6 mm o 18 mm)

Adfustable wrench, & inch

Spark plug wrench with rubber insert

Spark plug gap adiusting tool

Fealer gauge sef

Brake bleedar wrench

Standard screwdrivar (5/T6-nch x

6 fneh)

Phiflips screwdriver (No. 2 x 6 inch}

Combinalion piters - 6 inch

Hrcksaw and assotment of blades

Tire pressure gauge

Grease gun

Oif can

Fine ameary cloth

Wire brush

Baffary post and cable cleaning fool

Nl fifter wrench

Funnel fmedium size)

Safely goggles

Jackatands (2)

Dirain pan

Clutch plate alignment tool

Mote: If basic fune-ups are going to be part
of routing maintenance, It will be necessany
to purchase a good quality sfroboscopic tim-
ing fight and combinafion tachomelerdwall
meter. Although they are included in the list
of special tools, it is mentoned here because
they are absolutely necessary for tuning mosal

vehicles propery.

Repair and overhaul tool set

These fools are essential for anyone who
plans to perform major repalrs and are In addi-
fien 1o those in the maintenance and minor
repair tool kit Included is a comprehansive
gat of sockets which, though expensive, are
invaluable because of their versatility, espe-
clally when varous extenslons and drives ara
available. We recommend the 1/2-inch drive
aver the 3/B-inch drive. Although the larger
driva is bulky and more expensive, it has the
capacity of accapting a very wide range of
large sockets. Ideally, however, the mechanic
should have a 3/8-inch drive sel and a 1/2-
inch drive sel.

Socket setfs)

Reversibla rafchal

Extension - 10 fnch

Uinfversal foinf

Torgue wrench (same size drive as

sockels)

Ball pean hammer - 8 ounce

Soft-face hammer {plasiiciubber)

Standard screwdnver (1/4-inch x 8 inch)

Tap and die sat

Standard screwdriver (slubby -
516-Inch)
Philips scrawdriver (No, 3 x 8 imoh)
Phiftins screwdnver (stubby - Na, 2)
Pliers - visa grip
Fifars - inaman's
Fifers - needia nose
Pliers - anap=nng (intermal and axtarmeal)
Cold chigel - 1/2-inch
Seribe
Scrapar (made from fattened copper
tubing)
Centarpunch
Pin punches (116, 1/8, 3716-inch)
Stesal niedstraigitedge - 12 inch
Allen wrench saf (1/8 to 38-inch or
4 mm to 10 mm)
A selection of files
Wire brush (large}
Jackstands (second set)
Jack {sefssor or hydrawlic fypa)
MNote: Another tool which is offan useful is an
afectric drill with & chuek capacity of 3/8-inch
and a set of good gualiy dall bits,

Special tools

The tools In this list include those which
are not used regularly, ane expansive to buy, or
which need to be used In accordance with their
manufacturars Instructions. Unless these tools
will be used frequently, it is not very sconomi-
cal to purchass many of them, A considaration
wolld be o split the cost and use betwaen
yourself and a friend or fiends. |n addition,
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muost of these tools can be obtained from a tool
rental shop on a tempaorary basis.

This list primarily contains only those
toals and instruments widely available to the
public, and not those spacial lools produced
by the vehicle manufacturer for distribution
to dealer service departments. Occasionally,
refarences to the manufacturer's special tools
ara Included in the text of this manual. Gen-
arally, an aiternativa method of daing the job
without the special tool is offered, Howaver,
sometimas there s no alternative to their use.
Where this |s the casa, and the ool cannot be
purchased or borrowed, the work should be
turned ovar (o the dealer sarvice depariment
ar an altomotive repair shop,

Valve spring compressor

Piston ing groove cleaning tool

Fliston Ang compressor

Piston fng instaffation fool

Cylinder compression gauge

Cyfinder ridge reamer

Cytinder surfacing hone

Ciinder bore gauge

Micromelers andior dial calipers

Hydrawlic ifter removal ool

Ballfoint saparalor

Linivarsai-type pufer

Impact scrawdmver

Dial indicator sef

Stroboacopic ming light finductive

pick-up)

Hermd operated VECLUMPNESSUNE pUmp

Tachometaridwall mater

Uiniversal electioal mullimalar

Cable hoist

Brake spring removal and tnstallation

tools

Floor jack

Buying tools

Far the do-it-yourselfer who s just start-
ing fo get involved in vehicle maintenance and
rapair, there ara a number of options available
when purchasing tools. If malntanance and
minor repair is the extent of the work to be
dana, the purchase of individual tools s satis-
factory, If, on the other hand, extensive work s
planned, it would be a good (dea to purchass
a madest tool set from ana of the large retail
chaln stores. A set can usually be bought at
a substantial savings over the Individual tool
prices, and they often come with & tool box.
As additional tools are needed, add-on sets,
individual tools and a larger tool box can be
purchased to expand the tool selaction. Build-
ing a tool et gradually allows the cost of the
tonls to be spread over a longer period of
time:and gives the mechanic the freedom to
choasa only those tools that will actually be
used.

Tool stores will often ba the only source
of some of the special tools that are needed,

but regardlass of where tools are bought, Iry
to avold cheap ones, espacially when buying
sorewdrivers and sockets, because they won't
last very long. The expense involved inreplac-
Ing cheap tools will eventually be greatar than
the initial cost of quality toals,

Care and maintenance of tools

Good tools are expansiva, 5o it makes
sense to treat them with respect, Keep them
clean and in usable condition and store tham
propery whan not in use. Always wipe off any
dirt, grease or metal chips bafore putting them
away, Never leave tools lving around in the
work area. Upon completion of & job, always
check closely under tha hood for tools that
may have besn left there so they won't get
|pat during a test drive.

Some tools, such as screwdrivars, pli-
ers, wrenches and sockets, can be hung on
a panel mounted on the garage or workshop
wall, while others should be kepl in a tool
box or tray, Measuring instruments, gauges,
maters, etc, must be carafully stored where
they cannoct be damaged by weather or impact
from other tools,

When lools are used with care and
stored properdy, thay will last a very long time,
Evan with the best of care, though, tools will
wear out if used frequently, When a ool is
damaged or worn out, replace il Subsequent
jobs will be safar and more anjoyable if you
do.

How to repair damaged
threads

Sometimes, the intemal threads of a nut
or bolt hole can become stripped, usually from
overtightening. Stripping threads is an all-oo-
common cccurrence, especially when work-
Ing with aluminum parts, because aluminum
is 50 soft that it easily stips out,

Usually, external or internal threads: ane
anly partially stripped. Alter they've bean
claaned up with a tap or die, they'll still work,
Sometimes, however, threads are badly dam-
aged, Whean this happens, you've got three
choloas:

1} Oeilf and tap the hole (o the next sultable
aversize and install a larger diamefer
bolt screw or stud. ]

2} Drill and tap lhe hole fo accept a
threaded plug, then doll and tap the plug
{o the original scrow size. You can also
huy a plug afready threaded fo the orgl-
nal size, Then you simply dril 8 hole Jo
the specified size, than run the threaded
plug info the hale with a bolt and fam nut,
Onee the plug is fully seated, remave the
Jam nut and ol

3} The third method uses & patented thread
rapair kit fike Hel-Coil or Slimsert. Thess

easy-lo-use kits are designed o repair
damaged threads in strelght-through
holes and biind hates. Both are avail-
ahle as kits which can handle a vardely of
sizes and thread patterms. Ol ihe hols,
then tap it with the speclal included fap,
Ingtall the Hel-Coll gnd the hale (& back
fo its orginal diameter and thread pltch.

Regardiess of which mathod you use,
be sure to procead calmly and carefully. &
little Impatience or carelessness during one
of these relatively simple procedures can ruin
your whole day's work and cost you a bundle
If you wrack an expensive par.

Working facilities

Mot to be overlooked when discusaing
tools is the workshop. If anything more than
routine maintenance |s to be carrled oul,
some sort of suitable work ares s essential,

It Is understood, and appreciated, that
many home mechanics do nal have a good
workshop or garage available, and and up
removing sn engine or doing major repairs
outside, It is recommendad, howaver, thal the
overhaul or repalr be compieted under the
cover of a roof,

A clean, flal workbench or table of com-
fortable working height is an absolute neces-
gity, The workbench should be equipped with
a vise that has a jaw opening of &t least four
Inches.

As mentioned previously, some claan,
dry storage space |s also required for tools,
ag well as the lubricants, fuids, cleaning sal-
vents, etc, which soon become necessary,

Somatimeas waste oll and fiulds, drained
fram the engine or cooling system during
normal maintenance or repairs, present a
disposal problam, To avaold pouring them on
the ground or Into 8 sewage system, pour the
used fuids into large containers, seal them
with caps and take them lo an authorized
disposal site or recycling center. Plastic jugs,
guch as old antifreeze containers, are idaeal
for this purposs,

Always keep a supply of old newspa-
pers and clean rags avallable, Old towels
ara axcellent for mapping up spllls, Many
mechanics use rolis of paper toweals for most
work because they are readlly available and
disposable. To help keep the area under the
vehicle clean, a large cardboard box can be
cut open and flattened o protect the garage
or shop floor,

Whenever working over a painted sur-
face, such as when leaning over a fender to
sarvice something under the hood, always
cover It with an old blanket or badspread to
protect the finish. Vinyl covered pads, mada
espacially for this purpose, ara available at
aulo parts stores.
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Jacking and towing

Jacking

Tha jJack supplied with the vehicla should
only be used for raising the vehicle when
changing a lire or placing jackstands undar
the frame, NEVER work under the vehicle or
start the angine when the vehicle supported
anly by a jack,

The vehicla should ba parked on faval
ground with the wheels blocked, the parking
brake applied and the transmission in Park, I
the vehicle Is parked alongside the roadway,
or in any other hazardous situation, turn on
the amergency hazard flashers. If a tire is to
be changed, loosen the lug nuts ona-half turn
befora raising off the ground,

Place the jack under the vehicle in the
indicated position (see llustrations). Oper-
ate tha jack with a stow, smooth mation untll
the wheel Is raised off the ground, Remove
the lug nuts, pull off the wheel, install the
spare and thread the lug nuts back on with the
beveled side facing in, Tighten the lug nuts
snugly, lower tha vehicle until some weight is

Front jacking location - make sure the jack head securely
engages the pocket in the frame

on the wheal, then tighten them complately in
a oriss-cross pattern and remove the jack,

Towing

Equipment spacifically designed for tow-
Ing should be used and atlached to the main
structural members of the vehicle, Optional tow
hooks may be attached to the frame at both
ands of the vehicle; they are intended for amer-
genay use only, for rescuing & strandad vehicle,
Do not use the tow hooks for highway towing,
Stand clear whan using low straps or chains
(they may break, causing serious injury.)

The manufaciurer recommeands that
thesa vehlcles be towed only by wheal-lift
aquipment or a flatbed car-carrier.

Safely is 8 major consideration when
towing and all applicable state and local laws
must be obeyed. In additien to a tow bar, a
safety chain must be used for all tlowing.

Two-whael drive vehicles may be towad
with the rear wheels on a towing dolly with
na mileage restriction (at posted highway

spaads), If the front wheals are on the dolly,
speed should be no more than 35 mph for no
mare than 50 miles, or damage may be done
o the transmission,

Four-wheel drive vehlcles with a trans-
fer case selector switch on the instrument
panel should be towed with the transfer case
I Meutral, With the front end lifted, towing Is
not limited, but if the rear end is lifted and the
frant is on the ground, towing is restricted to a
maximum of 50 miles distance,

Four-wheal drive vehicles witheut a
transfer case selsctor awitch en the instru-
ment panel should only be towed from the
frant, with the frant wheels raised or, prefer-
ably, on a flat-bed camer,

If any vehicle |s to ba fowed with the
frant wheels on the ground and the rear
wheels raised, the ignition key must ba tumead
to the OFF posltion o unlock the stearng col-
umn and a steering wheel clamping device
designed for towing must be usad or damage
to the steering colurmn lock may ocour.

Rear jacking locations - the jack must be positioned
directly under the axle tube
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Booster battery (jump) starting

Observe thase precautions when using & booster battery fo start a
vehicle:

8| Before connecting the boostar battery, make sure the ignition
awilch fs in the OHf position,

bl Turn off the lights, heater and other efectrical loads,

¢l Your ayes should be shielded,. Safely gogales are a good fdea.

dl Make sure the booster baftery is the same voltage as ife dead
ane in the vehicla,

al The two vehicles MUST NOT TOUCH each otherl

i Make siure the transaxle s tn Park (automalicy),

g If the booster battery [s not 8 maintenance-free type, remove the
vt caps and lay a clofh over the vent holes.

Connect the red jumper cable lo the positive (+) terminals of aach
battery (sea |llustration),

Connect one end of the black jumper cable to the negative (- ter-
minal of the booster battery. Tha other end of this cable should be con-
nectad to & gotd ground on the vahicle to ba started, such as a ball or
bracket on the body.

Stant the engine using the booster battery, then, with the engine
running at Idle speed, disconnact the jlumper cables in the reverse order
of connection,

Dead battery Booster battery

Make the booster battery cable connections in the numerical
order shown (note that the negative cable of the booster battery |s
NOT attached to the negatlve terminal of the dead battery)
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Automotive chemicals and lubricants

A number of automotive chemicals and
lubricants are avallable for use during vehicle
malntenance and rapair. They include a wide
varlety of products ranging from cleaning sol-
vants and degreasers to lubricants and pro-
tective sprays for rubber, plastic and vinyl.

Cleaners

Carburetor cleaner and choke cleaner
is a strong solvent for gum, vamish and car-
bon, Most carburetor cleaners leave a dry-type
lubricant film which will not harden or gum up,
Because of this film it is not recommendead for
uge on alectrical components,

Brake system cleaner is used to
remove brake dust, grease and brake fluid
fram the brake system, whera clean surfaces
are absolutely necessary. It leaves no residue
and often aliminates brake squeal caused by
eantaminants,

Efectrical cleaner removes oxidation,
corrosion and carbon deposits from electrical
contacta, restoring full current flow. It can also
be used o clean spark plugs, carburetor jets,
valtage regulators and other parts whare an
nil-free surface |5 desired.

Demuoisturanis remove water and mois-
ture from electrical components such as alter-
nators, voltage regulators, electrical connec-
tors and fuse blocks, They are non-conductive
and non-corrosive.

Degreasers are heavy-duly solvents
used to remove grease from the outside of the
angine and from chassis components. They
can ba sprayad or brushed on and, depending
on the type, are rinsad off aither with water or
solvant.

Lubricants

Motor oif is the lubricant tormulated for
usa In engines. |t nommally containg a wide
variety of additives to prevent corrosion and
reduce foaming and wear. Motor il comas in
vanous welghts (viscosity ratings) from 0 to 50,
Tha recommended weight of the oii depends
on the season, lemperature and the demands
on the engine, Light oil is used in cold climaltes
and under light load conditions, Heavy ol is
used In hot climates and where high loads ang
aencountered, Multi-viscosity oils are designad
to have charactaristios of bath light and heavy
oils and are avallable In a numbar of welghts
from OW-20 to 20W-50,

Gear olf is designed to be used in dif-
farentials, manual transmissions and other
areas where high-temperature lubrication is
required.

Chassis and wheel bearing grease is
a heavy greasae used where Increased loads
and frictlien are encountered, such as for
whes| bearings, balljoints, tie-rod ends and
universal joints.

High-temperature wheel bearing
grease i3 designed to withstand the extrame

temperatures encountered by wheeal bearings
In disc brake aguipped vehicles. || usually
contains molybdenum disulfide (maly), which
Is & dry-type lubricant.

White grease is a heavy grease for
matal-to-metal applications whera water is a
problam. White grease stays soft under both
| @nd high temperatures (usually from -100
o +1890-degrees F), and will not wash off or
dilute in the presence of water,

Assambly febe is a special extramea
prassure lubricant, usually containing maly,
usad o lubricate high-load parts (such as
main and rod bearings and cam lobes) for
initial start-up of a now angine. The assem-
biy lube lubricates the parts withoul being
squeazed out or washed away until tha enging
olling system begins o function,

Silicone lubricanis are used to protect
rubber, plastic, vingl and nylon pars.

Graphite lubricants are used where ails
cannot be used due to contamination prob-
lems, such as in locks, The dry graphite will
lubricate metal parts while remaining uncon-
taminated by dirl, water, oil or acids, It is elac-
trically conductive and will not foul elactrical
contacts in locks such as the lgnition switch,

Maly penetrants loosen and [ubricate
frozen, rusted and corroded fastaners and
prevent future rusting or freezing.

Heat-sink grease is a special alactrl-
cally nen-conductive grease that Is used for
maunting elactronie ignition modules whare 1L
I= essentlal that heat is transferrad away from
the module.

Sealants

RTV sealant is one of the most widely
used gaskat compounds. Made from silicons,
TV I air curing, it seals, bonds, waterproofs,
fills surface irregularities, remains flexible,
doesn't shrink, is relatively easy o remove,
and Is used as a supplementary sealer with
almost all low and medium temperature gas-
kets,

Anacrobic sealant is much like RTV In
that |t can be used either to seal gackels or
{o form gaskets by itsell. It remains flexibie,
Iz solvent resistant and fills surface imparfac-
fions. The difference between an anaarobic
saalant and an RTV-typa sealant is In the cur-
ing, RTY cures when exposed to air, while an
anaerobic sealant cures only in the absanca
of air, This means that an anagrabic sealant
cures anly after the assembly of parls, sealing
theam together.

Thread and plpe sealant |s usad for
sealing hydraulic and pneumatic fittings and
vacuum lines. It iz usually made from a Teflon
compound, and comes in a spray, a paint-on
liquid and a5 a wrap-around tape.

Chemicals
Anti-seize compound prevents seiz-

ing, galling, cold walding, rust and corrosion
In fasteners. High-temperature ant-seiza, usu-
ally made with copper and graphite lubricants,
Is used for exhaust system and exhaust mani-
feld bolls,

Anaarobic locking compounds ara
used to keep fasteners from vibrating or work-
ing loose and cure only after installation, In
the absence of alr, Medium strength locking
compound is used for small nuts, bolts and
soraws thal may be removed later. High-
strangth locking compound Is for large nuts,
bolts and studs which aren't removed on a
regular basis,

Of additives range from viscosity Indesx
improvers to chemical reatments that claim
to reduce Intarnal engine friction. It should
be nolad that most oll manulacturers caution
against using additives with their oils.

Gas additives perform several func-
tions, depending on thair chemical mekeup
They usually contain solvants that help dis-
solve gum and varnish that bulld up on car-
buretor, fual injection and intake parts. They
alzo sarve to break down carbon deposits that
form on the inside surfacas of the combus-
tion chambers. Some additives contain upper
cylinder lubricants for valvas and pision rings,
and othars contain chemicals 1o remove con-
densation from the gas tank.

Miscellaneous

Brake fuid iz specially formulated
hydraulic fluid that can withstand the heat and
pressure encountared in brake systems, Can
must be taken so this fluld does nol come In
contact with painted surfaces or plastics. An
apenad contalingr should always be resealsd
o prevent contamination by water or dirt,

Weatherstrip adhesive is used to bond
weatherstripping arcund doors, windows and
trunk lids. It is sometimes used (o attach Irim
piaces,

Undercoating is a petroleum-based,
tar-like substance that is designad to protect
metal surfaces on the underside of the vahicle
from corrosion. It also acts aa a sound-dead-
aning agent by insulating the bottam of tha
vahicla,

Waxes and pofishes are used to help
protect painted and plated surfaces from the
weathar, Different types of paint may require
the use of different types of wax and polish
Some polishes utllize & chemical or abrasive
aleaner to help remove the top layver of oxi-
dized (dull) paint on older vehicles,: In recant
years many non-wax palishes thal contain a
wide variety of chemicals such as polymers
and sillconas have bean Introduced, These
nan-wax polishes are usually sasler to apply
and |ask longer than conventional waxes and
polishes.
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Length (distance)
Inches {in)

Feat {ft)

Milas

Valume (capacity)
Cubic Inches (cu In; in?)
Imparal plnts (Imp pt)
Imperial quarts (Imp gt)
Imperial quarts (Imp gt}
US quarta [US qt)
Imperlal gallons (Imp gal)
Imperlal gallons {Imp gal)
USs gallons (US gal)

Mass (welght)
Qunces (oz)
Pounds (b

Foree

Ounces-force (ozf; o)
Pounds-force (Ibf: b
MNewtons (N}

Prassure

Pounds-force per square inch
(pai: Ibfin®: lb/in®)
Pounds-force per square inch
(pst: 60" b/ In%)
Pounds-force par square [noh
(psl: Hafin®; 1b/in)
Pounds-force per square inch
(pai; Toffin®; 1b/in®)
Kilopascals (kFa)

Torgque fmoment of force)
Pounds-forca |noches

(ot 1n; 1o in)

Pounds-force Inches

{ibf In: b In}

Pounds-force inchas

(ibf In; I n)

Pounds-force fest (Ibf ft; Ib fi)

Pounds-force fest (Ibf f: Ib ft}
Mewton matars {Nmj}

Vacuum

Inches meroury {in, Ha)
Inches marcury {in, Ho)

Power
Harsapower (hp}

Velocity (speed)
Miles par hour {mileshr; mph)

Fuel consumption®
Miles par gallon, tmparal (mpg)
Miles per gallon, US {mpg)

Temperature
Degrees Fahrenhaeit

o e S K

o o

® M XK M =X

Xk W W X X

g4

= (*Cx 1.8} + 32

264 = Millimeters {mm}
0.306 = Matars (m)

1.809 = Kilomatars (km}
16,387 = Cubic centimeters (co; om?)
0.668 = Liters (I}

1.137 =Llters (I}

1.201 =US quarts (US gt)
0.948 = Liters (I}

4.546 = Liters (1)

1.201 =US pallons {US gall
3.785 = Litars ()

2836 =Grams (gl

0.464 = Kilograms (kgl

0278 = Newtons (M)

4,448 = Newtons (M)

01 = Kilograms-force {kafl; ko)

0,070 = Kilogramas-force per square
centimater (kghem®; kg/em?)

0,068 = Atmospheres (atm]

0.069 =Bars

6,895 = Kilopascals {kPa)

0.01 = Kilograms-foroe per square
cantimeter (kglicm®; kg/cm?)

1.162 = Kilograms-force centimatar
tkgf em:; kg cm)

0113 = Newton matars (Nm}

0,083 = Pounde-force fest (Ibf ft; 1b ft)

0138 = Kllograms-force meaters
{kat m; kg m}

1.366 = Mewton maters (Nm)

0,102 = Kilograms-force maters
tkgf m; kg mj

3.377 = Kilopascals (kPa)

254 = Millimeters meroury (mm Hg)

746, =Watts (W)

1.608

0.364 = Kllometers par litar (km/1)
0.426 = Kilomaters par litar (km/1)

= Kllomaters par hour {(kmdhr; kph)

o i e e Ao e ]

o

o

= o o M M

= = = b4

-

0.0384
a.za1
0.821

0,081
1.78
0.88

0.833

1067
0.22

0.833

0.2684

0,036
2,206

a8
0225
.81
14.223
14.686
14.5
01486

98.1

D.BE8
8.85
12
7.233
0,738
9.804

0.2961
.0384

0.0013

0.621

2,826
2.362

Degrass Celsius (Degreas Centigrade; *C)

= |nches {in)
= Feat (ft}
= Miles

= Cubic Inchas lou In; In)
= |mparlal pints (Imp pt)

= |mperial quarts [Imp gt
= |mperlal quarts [Imp gt)
= IS quarts (US at)

= |mperial gallons (Imp gal)
= |mporlal gallons (Imp gal)
= US gallons {US gall

= Cunces {oz)
= Pounds (Ib]

= Ounces-force [ozf; oz)
= Pounds-forca {Ibf; by
= Newtong {M)

= Pounds-force per square inch
{psd: Ibtfin®; Ibyin'}

= Pounds-force per square Inch
(psi: Ibfin®; Ibfin®)

= Pounds-force par square Inch
[psl; I6ffin®; Ib/in}

= Pounds-force per square Inch
(psl Ibfin® b

= Kilopascals {kPa)

= Pounds-forca inchas
(It In; Ik in)
= Pounds-fofca inches
[Ibf In; 1B in)
= Pounds-force inches
(it In; 1k in)
= Pounds-force feat (Ibf ft; Ib ft)

= Pounds-force feet (Ibf ft; Ib ft)
= Mewton meters [Nm)

= Inches marury
= Inches marcury

= Horsepowar {hp)
= Milas per hour (milea/hr: mph)

= Miles per gallon, Imperial (mpa)
= Miles per gallon, US (mpgl

= {F - 32} x 0.B6

¥t [z eommeon practice to eonvert from mites per gafion (mpg) te Nters/ 100 kitometers (I 100k,
where mpg (fmpedall x 100 km = 282 and mpg (US) x §700 km = 235
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DECIMALS to MILLIMETERS FRACTIONS to DECIMALS to MILLIMETERS
Dacimal mm Decimal mm Fraction | Decimal mm Fraction | Decimal mm
0,001 D.0254 0500 | 127000 1764 00156 | 0.3969 3364 05156 | 13.0969
0002 | 00508 0.510 | 12,9540 1132 00312 | 0.7938 17/32 05312 | 13,4938
0,003 0.0762 0520 | 132080 3164 0.0469 | 1.1906 35764 0.5460 | 13.8906
0,004 0.1016 0.530 | 13.4620
0.005 0.1270 0.540 | 137160
0006 | 0.1524 0.550 | 13.9700 1716 0.0625 | 15875 9/16 05625 | 14.2875
0.007 0.1778 0.560 | 14.2240
XL [0.24032 .570 14 4780
0,009 02286 | osso | 147320 5164 0.0781 | 19844 37164 0.5781 | 14.6844
oot0 | oase0 | 05% | 149860 3132 0.0938 | 23812 932 | 05938 | 15.0812
ot o 7464 01094 | 27781 30/64 0.6094 | 154781
0.030 0. TH20
0.040 1.0160 0.600 | 152400
i L oue ol s 118 0.1250 | 3.750 508 0.6250 | 158750
0,060 1.5240) 0.620 15.7480
0.070 1.7780 il M 9164 0.1406 | 35719 41/64 0.6406 | 162719
0.080 | 2.0320 D640 | | 162060 562 | 39688 21432 0.6562 | 16.6688
0.090 1 IR60 (.650 165100 lfﬁﬁ%i g:? i ; ks f
il el e 1719 | 43656 | 4364 0.6719 | 17.0656
g- H‘g %—g‘m 0.670 17.0180
0120 | 30480 | ogse | 1vsam ane | oasrs | aze2s | nine | oesrs | 174625
0130 | 33020
0, 140 3.5560
0,150 LRI00 13/64 0.2031 5.15% 45/64 0.7031 17.8594
0. 160 4.0640 (1.7100 17,7800 7432 0.2188 5.5562 23532 .7188 18.2562
010 | 43w | 0710 | 180340 15/64 02344 | 59531 4764 | 07344 | 18.6531
0. 180 45720 0.720 18,2880
01, 1641 48760 0.730 18.5420
0740 | 18.7960 1/4 02500 | 63500 34 0.7500 | 19,0500
0200 | 5.0800 0750 | 19.0500
0210 | 5.3340 0.760 | 193040
0220 | 5.5880 0770 | 19.5580 17764 02656 | 6.7469 49/64 0.7656 | 104469
0230 | 58420 0780 | 19.8120 9/32 02812 | 7.1438 25132 07812 | 19.8438
0.240 | 60960 0790 | 200660 19/64 0.2060 | 7.5406 51/64 07969 | 20.2406
0250 | 63500
0260 | 66040
0270 | 68580 2'2% gg'gﬁﬁ 5016 03125 | 70375 13/16 0.8125 | 206375
0.280 | 7.1120 : :
s | g 0.820 | 21.8280
aic 4| g E':ig g:gm 21/64 03281 | 83344 53/64 0.8281 | 21.0344
g S | s | Bk 1132 | 03438 | 87312 2732 n.8438 | 214312
23/64 03504 | 9.1281 55764 0.8504 | 21.8281
0.320 81280 | 0860 | 21.8440
0.330 $3820 | 0870 | 22.0080
0.340 8.6360 0.880 | 22.3520
Casn oo e | ey 38 03750 | 95250 78 0.8750 | 222250
0360 | 91440
g:ggg g:gggg 25/64 | 03906 | 99219 57/64 0.8906 | 22.6219
il v 1332 | o4os2 | 10318 | 20m2 0.0062 | 230188
0900 | 22.8600 27/64 04219 | 107156 | 59064 09219 | 23.4156
0400 | 101600 | 0910 | 23.1140
410 10,4140 (1.920 23 3680
0420 | 106680 | 0930 | 236220 M6 04375 | 111125 15/16 0.9375 | 238125
0430 | 109220 | 0940 | 238760
0440 | 111760 | 0950 | 24.1300
0450 | 114300 | 0960 | 243840 29/64 04531 | 115094 | 61/64 09531 | 242004
0460 | 116840 | 0970 | 246380 15132 04688 | 119062 | 31732 0.9688 | 24.6062
0470 | 119380 | 0980 | 24.8920 31/64 04844 | 123031 | 6364 0.9844 | 25.0031
0480 | 121920 | 0990 | 25.1460
0400 | 124460 | 1000 | 254000 12 0.5000 | 12.7000 | 10000 | 254000
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Regardless of how enthusiastic you
may ba about getting on with the job &t hand,
take tha time to ensure that your safely is not
jaopardizad. & moment's lack of attention can
resull In an accident, as can fallure to observe
certain simple safety precauticns, The possi-
bllity of an accident will always exist, and the
following points should not be considered a
comprehensive list of all dangers. Rather, they
ara Intended to make you aware of the risks
and to encourage a safety conscious approach
o all work you carry oul on your vehicle,

Essential DOs and DON'Ts

DON'T raly on a jack when working under tha
vehicla, Always use approved |ackstands to
support the weight of the vehicle and place
them under the recommended [Ift or suppaon
points.

DONT attempt to loosen extremealy tight fas-
teners (i.e. whoel lug nuts) while the vehicle is
on a jack - [t may fall.

DON'T start the engine without first making
sure that the transmission is in Meutral (or Park
whare applicable) and the parking brake is st
DON'T remave the radiator cap from a
hot cooling systam - lel it cool or cover it
with & cloth and release the prassure gradually.
DON'T atteript to drain the angine oil until
you are sure | has coolad to the point that it
will not blrn you,

DON'T touch any part of the engine or ex-
haust system until it has coolad sufficiently to
avold bums,

DON'T siphon toxic liguids such as gasoline,
antifresze and brake- fluid by mouth, or allow
them to remain on your skin.

DON'T inhale brake lining dust - it is poten-
tially hazardous (see Asbestos below),
DON'T allow spilled oll or grease to remain on
the ficor - wipe it up before someaona slips on it
DON'T use loose fitting wrenches or other
toals which may slip and cause injury,

DON'T push on wranchas when loosaning or
lightening nuts or bolts. Always try to pull the
wrench toward you, If the situation calls for
pushing the wrench away, push with an open
hand to avold scraped knuckles if the wranch
should slip.

DON'T attempt fo lift a heavy component
alone - get someona to help you.

DON'T rush or take unsafe shorfouls fo finizh
& job,

DON'T allow children or animals in ar arcund
fhe vehlcla while you are working on it

DO wear aye protection when using powar
fools such as a drill, sander, bench grinder,
eto, and when working under a vehicla.

DO keap loose clothing and long hair wall out
of the way of moving parts.

DO make sure that any holst used has a safe
warking load raling adequate for the job,

DO get someone to check on you periadically
when warking alone on a vehicle,

DO camy out work in a logical sequence and
make sure that everything is correctly assem-
bled and bghtened.

D0 keep chemicals and fluids tighthy capped
and out of the reach of children and pats.

DO remember that your vehicle's safety
affects that of yoursell and others, If in doubt
on any point, get professional advice,

Steering, suspension and brakes

These systems are essentlal to driv-
ing safety, so make sure you have a guall-
fied shop or individual check your work. Also,
comprassed suspension springs can cause
Injury If released suddenly - be sure o use a
Spring cOMpressar,

Airbags

Airbags are explosive devices that can
CAUSE injury If they deploy while you'te work-
ing on the vehicle, Follow the manufacturar’'s
instructions to disabla the airbag whanever
you're warking in the vicinity of airbag compo-
nents.

Asbestos

Certain friction, insulating, sealing, and
other products - such as brake linings, brake
bands, clutch linings, torque converters, gas-
kats, ato, - may contain asbestos or othar haz-
ardous friction material. Extreme care musl
be taken to avoid inhalation of dust from such
products, since it is hazardous o health, IT in
doubt, assume that they do contain ashestos,

Fire

Remamber at all times that gasoline is
highly flammabla. Mever amoke or have any
kind of open flame around when working on
a vehicle. Bul tha risk doss not end there. A
spark causad by an electrical short cirouit, by
two maetal surfaces contacting each other, or
even by statlc electricity built up in your body
under cartain conditions, can ignite gasoline
vapors, which In a confined space ara highly
explosive. Do not, under any circumstances,
usa gasoline for cleaning parts, Use an
approved safaty solvant,

Ahways disconnect the battery ground {-)
cable at the battery before working on any part
of the fuel system or electical system, Never
risk spllling fuel on & hot engine or exhaust
component, It is strongly recommended that
a fire extinguisher sultable for use on fuel and
alectrical fires ba kapt handy in the garage or
workshop at all imes, Never try 1o extinguish
a fuel or electrical fire with water.

Fumes

Cartain fumes are highly toxic and can
quickly cause unconsciousness and aven
daath if inhaled 1o any extent. Gasoling vapar
fallz into this category, as do the vapors from
some cleaning solvents. Any draining or pour-
ing of such volatile fluids should be done in a
wall vantilated arsa,

When using cleaning fluids and solvents,
read the instructions on the container canafully.
Mever use materials from unmarked containers.

Mever run the engine in an enclosed
space, such as a garage, Exhaust fumes con-
tain carbon monoxide, which is extremely pol-
sonous, | you nead to run the engine, always
do 50 in the open air, or &t lzast have the rear
of tha vehicle outside the work area.

The battery

Mever create a spark or allow a bare
light bulb near a battary. They normally give
off a cartain amount of hydrogen gas, which s
highly explosive.

Always disconnect the battery ground (=)
cable at the battery before working on the fual
or electrioal systems,

If pussible, locsean the filler caps or cover
when charging the battery from an external
source (this does not apply to ssalad or main-
tenance-free batteries), Do not charge at an
axcessive rate or the battery may burst,

Take care when adding water io a non
maintenance-free battery and when carrying
a battery. The electrofyte, even whean diluted,
Is very comoslve and should not be allowed (o
contact clothing or skin,

Always wear aye protection whan clean-
ing the battary to prevent the caustic deposits
from entering your ayes.

Household current

When using an electric powar tool,
inspaction light, ete., which operalas on
household current, always make sure that the
tool is corectly connectad to lts plug and that,
where necessary, [t s proparly grounded. Do
not use such items in damp conditions and,
again, do not creale a spark or apply exces-
sive heat in the vicinity of fuel or fual vapor.

Secondary ignition system

voltage

A severe electric shock can result from
touching certain parts of the ignition system
{such as the spark plug wires) when the
enging is running or being cranked, particu-
larly Iif components are damp or the insulation
is defactive. In the case of an electronic ignl-
tion system, the secondary system voltage is
much higher and could prove fatal,

Hydrofluoric acid

This extremely corrosive acid Is formed
when certain types of synthetic rubber, found
in some C-rings, oll seals, fuel hoses, atc. are
exposad to temperatures above TH0-degraes
F {400-degrees C). The rubber changes into
a charred or sticky substance containing the
acid. Once formed, the acid remaltns danger-
ous for years. If it gets onto the skin, it may ba
necessary o amputate the limb concermead.

When dealing with a vehicle which has
sufferad a fire, or with components salvaged
from such a vehicls, wear protective gloves
and discard them after usea.
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Contents
Symptom Section Symptom Sectlon
Engine Automatic transmission
Engine backfinas .. i st | Fluid leakage .. 42
Engine continues to run after swlwhlnﬂ off. 15 General shift mechanism problems........ S T
Engine hard to start when cold.. 4 Transmission slips, shifts rough, s n{:ls:.r or has, nu drwu
Engine hard to start whan hot....... 5 in forward or reverse gears ... e gy
ENging IackS POWEN ......oosvuiirmpmsssssmmmisss st snestsn s sseeennss 12 Transmission will ot downshift with accelerator padal
Engine lopes while idling or idles erratically ... 8 PESEOO 10 T8 FIO0 .-..ivv. oo eeseesmsessssieeessssse st ess b sebsssssins 40
Engine misses al ldle SPEam ... mes i s sess i sy ]
Engine misses throughout driving spaad range ... Fr TR 11 Transfer case
E:EF:: ;mt:s but wil riot start.... 1? Lubricant leaks from the vant or output shaft seals...one. 46
Eng:na slants hut stca I;I.mrrmdlatul + Nolsy or jumps out of four-wheel drive Low range ....... 45
£ g P g Transfer case will nol shift into the desired range ... PR
rigine will not rotate when anamptlng m atart .............................. 1 Transfer case noisy in all gears 44
Pinging or knocking engine sounds durdng acceleraton T T T T T SR
or uphill... 14
Starter motar nads:.r or axmaaluaty rough in angagarnerﬂ 1 ] Driveshaft : ’
Starter molor operates without rotating engine .. 5 g Knock or clunk when the transmission is under initial
load (just after transmission is putl N GRAFY ..o 48
Engine electrical system Matallic grinding sound consistent with vehicle spaad 49
Alternator light fails to come on when keyis tumedon ... 18  Oilleak al front of driveshatt... 47
Allermator Hght fails 10 G0 OUL ...co..ivees e 17 A e S B e i T o e T 60
Battery will not hold & charge 16
Axles
Fuel system DM e et B A BRI B 51
Excassivefuel conBUMPHON it i 18 Oil leakage 53
Fuel legkage andfor fuel 0dor . i i pisbssinoiee 20 e T A A P TR e e S o v R |
EE;'L?F system 25 Driveaxles (4WD)

T OO e o s s P PR T e S S = A 1 54
ﬁ??ﬂ';ﬂi‘g’ﬁ;ﬁ:ﬂgiﬁ 33’ Shudder on acceleration 55
A I 20N 22 WHDPEHON GV RTINS0
T4 11 . (U S 21 B

: A rakes
Poor cookant CIreLHEBon .o eendiin s a2 Braicar ot fuels apongy wihen Semmmants i 80
Clutch Brake padal pulsatas during brake appllcatlon 63
Clutch padal stays on floor when disengaged ..o, 3z Excessive brake pedal ravel..........cooooinnnne 58
Clutch slips (englne speed Increases with no increase Excessive effort required to stnp VOIS .ot i1
T o e SR e 28  Noisa (high-pitched squeal or grinding sound with the
Fails to release {pedal pressad to the floor - shift lever brakes applied).... s 58
does not move freely in and out of Ravﬂrse,:l ks 27 Fooalaveis o e floor with It resistance. . 62
Grabbing (chattering) as clutch is engaged.... a5 Yahicle pulls to one side during braking ... &r
ueal ar rumble with cluteh fully disenga ed
oo (pedal depressed) ... 4 - R o Suspension and steering systems
Squeal or rumbile with dulch l‘ully angagud Excessive pitching andfor relling around cormaers or
Qe Y . o B i R an B R e el A A e e 66
Excassive play In Stnring .o it}
Manual transmission Excessive tire wear (not 5p-e¢liﬂc to one area} ...... 70
Diticalty by SR OEID oot i vaias ndasion b aramsiih i rm i e a7 Excessive tira wear on Inside 8dge ... T2
Modsy in all gears ... 5 34 Excassive lre waar on outside adge.. ... A
Noisy in Mautral wlth anglna runnlng sy b AR L Excesaively stiff steering ..o a7
Molsy in one particular gear.... TR AT o B R Lotk of pEWBEBBRIBIAIIER | /i1 i icrsasmenst () isbnmnatsr 116588 basbinabasta 69
38 Shimmy, shake or VBFEHON ... s G5
3e Tire: troad WOrn I Ong PIBGE . v s irersssars i e s ssmsss 73
Nehiche prllas 3o onE-SHE s s b nsaasa s ) s sbbaRR 64
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This section provides an aasy relerance
puids to the more comman problems that may
ocour during the operation of your vehicle,
These problems and possible causes are
grouped under varous componants oF sys-
tams; Le. Engine, Cooling System, atc., and
also refer to the Chapter andfar Section that
deals with the problem

Remamber thal successful troubleshoot-
ing is not @ mysterous black art practiced only
by professional mechanics, [ts simply the
rasull of & bit of knowladge combinad with an
intelligant, systematic approach to the prob-
&, Always work by & precess of alimination,
atarting with the simplesl solution and work-
ing through to the mest complex - and never
cvarlook the obwvicus. Anyone can forget 1o fill
the gas tank or leave the lights on ovemight,
50 don't assume that you are above such
ovarskghts,

Finaily, always geat clear in your mind
why a problam has ocourred and take steps
io ensure that it dossn't happen again, If the
alectrical system fails because of a poor con-
naction, check all other connections in the
system to make sure that they don't fall as
well, if a particular fuse continues o blow,
find out why - doen't [ust go on replacing fuses,
Remember, fallure of a small component can
often ba indicative of potential failure or incor-
rect funclioning of & mone Imporant compo-
nant or system,

Engine

1 Engine will not rotate when
attempting to start

1 Battery tarminal connections loose or
corroded, Check the cable terminals at the
battery. Tighten tha cable or remove corrasion
A% NECBSSAry,

2 Battery discharged or faulty, If tha cabla
connections are clean and tight on the bat-
tery posts, tum the key to the On position and
gwitch on the headlights andior windshiald
wipers. If they fall to function, the battery |s
discharmged.

3 Automatic transmission not completely
angagad in Park or Meltral or cutch pedal not
completely depressed,

4 Broken, loose or disconnected wirng in
fhe starting circult, Inspect all wirng and con-
nactors at the battery, starter solenoid and
ignition switoh.

5  Starter motor pinion [ammead in flywhes
ring gear, If manual transmission, placa
tranamission in gear and rock the vahicle to
manually turn the angine. Remova starter and
inspect plnion and fiywheel (Chapter 5).

6 Starter solenoid faulty (Chaptar 5).

7 Starter motor faulty (Chapter 5).

& lgnitlon switch faulty (Chapter 12).

2 Engine rotates but will not start

1 Fual tank empty, fuel filter plugged or
fuel line restricted.

2 Fault in the fuel injection system {Chap-
ter4},

3 Battery discharged (englneé rotates
slowly), Check the operation of electrical com-
ponents as described in the previous Section,
4 Battery lerminal connections |loose or
corroded (see previous Section).

&  Fual pump faulty {Chapter 4),

& Excessive moisture on, or damage to,
ignition components (see Chapter 5),

7 Warn, faullty or incorrectly gapped spark
plugs {Chapter 1),

B Broken, Inosa or disconnacted wiring in
the starting circuit (see previous Saction).

8  Broken, loose or disconnected wires at
the ignition coils (Chapter 5),

3 Starter motor operates without
rotating engine

| Starter pinion sticking. Remove the
atarter {Chapter §) and Inspacat.

2 Starter pinion or flywheel testh wom
or broken. Remove the fywhesl/drivaplate
access cover and Inspect.

4 Engine hard to start when cold

1 Discharged or low battery, Check as
described in Section 1,

2  Fault in the fuel or ignition systems
(Chapters 4 and &),

3 Injector(s) leaking (Chapter 4),

5 Engine hard to start when hot

1 Air fitter clogged {Chapter 1),

2  Faull in the fuel or ignition systems
(Chapters 4 and §).

3  Fuel not reaching the Injectors (see
Chaptar 4),

4 Low cylinder comprassion {Chapter 2B).
5  Malfunctioning EVAP system (Chap-
ler 6).

6 Starter motor noisy or
aexcessively rough in engagement

1 Pinion or flywhes! pear teeth worn ar
broken. Remove the cover at the rear of the
angine (if equipped)-and inspect.

2 Starter motor mounting bolts loose or
misstng.

7 Engine starts but stops
immediately

1 Fault in the fual or ignition systems
{Chapters 4 and 5),

2 Vaguum lealk at the gasket surfaces of the
intake manifold or throttle body. Make sure all
mounting bolts/nuts are tightened securely and
all vacuum hoses connected to the manifold
are positionad propedy and in good condition.
3  Restricted Intake or exhaust systems
(Chapter 4).

8 Engine lopes while idling or idles
erratically

1 Vacuum leakage. Check the mount-
ing bottsinuts at the throttie body and intake
manifold for ightness, Make sure all vacuum
hoses are connected and in good condition,
Use a stethoscope or 8 length of fuel hose
held against your ear to Hsten for vacuum
leaks while the enging Is running. A hissing
sound will be heard. A soapy water solution
will also delect laaks,

2  Fault in the fuel or ignition systems
[Chapters 4 and §).

3  Plugged PCV valve or hose (sea Chap-
ters 1 and 6},

4 Air fiter clogged (Chapter 1).

5  Fual pump not delivering sufficient fuel to
the fusl infectors {ses Chapter 4),

f  Leaking head gaskel. Parform a com-
pression check (Chapter 2B).

7 Camshaft lobes worn (Chapter 2).

8 Engine misses at idle speed

1 Spark plugs wom, fouled or not gapped
properdy {Chapter 1).

2 Fault in the fuel or Ignition systems
(Chapters 4 and 5).

3 Vacuum leaks al intake manifold or hose
connections, Check as described in Section 8.
4  Uneven or low cylinder compression,
Check comprassion as described in Chapter
2B,

10 Engine misses throughout
driving speed range

1 Fuel filter clogged andfor impurities in
the fusl system (Chapter 1),

2 Faulty or incorrectly gapped spark plugs
(Chapter 1},

3 Fault In the fuel or Ignition systems
(Chapters 4 and 5).

4  Faulty amissions systam components
(Chapter 6},

5 Low or uneven cylinder compreasion
pressures, Remove the spark plugs and test
the compression with & gatge (Chapter 28),

6  Vacuum leaks at the throtile body, Intake
manifold or vacuum hoses (see Section 8).
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11 Engine stalls

1 Fuel fiter clogged andfor water and
impurities in the fuel systam (Chapter 1),

2  Faull In the fual system or sensors
[Chapters 4 and &),

3 Faulty emissions system components
(Chapter G),

4  Faulty or incaractly gapped spark plugs
(Chapter 1),

5 Vacuum leak at the throttle body,
intake manifold or vacuum hoses, Check as
described In Saction 8.

12 Engine lacks power

1 Fault in the fuel or ignition systems
(Chapters 4 and 5},

2  Faulty or incorrectly gapped spark plugs
(Chapter 1)

3 Faulty colls (Chaptar §).

4  Brakes binding (Chaptar 1),

& Autormatic transmission fluid level incor-
rect (Chapter 1).

8  Clutch slipping (Chapter &),

7 Fuel filter clogged and/or impurities in
the fuel system (Chaptar 1),

8 Emissions control systam nol functioning
prapedy (Chaptar £).

9  Use of substandard fuel. Fill the tank
with the proper fuel,

10 Low or uneven cylinder compression
pressures. Test with a comprassion laster,
which will detecl |eaking valves andlor a
blown head gasket (Chapter 2B).

11 Restriction In the intake or exhaust sys-
tem (Chapler 4],

13 Engine backfires

1 Emisslons system not functioning prop-
ery (Chapter &),

2 Fault In tha fuel or ignitlon systems
(Chaptars 4 and 5),

3 Faully secondary ignition systam {Chap-
tars 1 and 5).

4  Fuel Injection system not functioning
properly (Chaptar 4],

5 Vacuum leak at the throttle body,
intake manifold or vacuum hoses. Check as
described in Ssction 8.

6 Valves sticking (Chapter 2).

14 Pinging or knocking engine
sounds during acceleration or
uphill

1 Incorrect grade of fuel, Fill the tank with
fuel of the proper octane rating.

2  Fault in the fuel or ignitlon systams
(Chapters 4 and 3).

3 Improper spark plugs. Check the plug
type agalnst the VECI label located In the

engine compartment, Also check the plugs for
damage (Chaptar 1),

4 Faulty emissions system (Chaptar 8).

5 Vacuum leak, Check as described in
Section 9.

15 Engine continues to run after
switching off

Faulty ignition switch (Chapter 12,
Powertrain Control Module (PCIW) {Chapter 6),
or Body Cantrol Module (BCM),

Engine electrical system

16 Battery will not hold a charge

1 Alternator drivebelt defective or not
adjusted propary (Chapter 1),

2 Electrolyte level low or battery dis-
charged {Chaptar 1),

3 Battery terminals loose or corroded
(Chapter 1).

4 Allemator not charging properly (Chap-
ter 5).

6 Loose, brokan or faulty wiring in the
charging circult (Chaptar 5),

£ Short in the vehicle wirng causing a con-
tinuaus drain on the battery {Chapter 12},

7 Battery defective internally.

17 Alternator light fails to go out

1 Fault In the alternator or charging circuit
{Chaptar 5),

2 Allemator drivebelt defective or not prop-
ety adjusted (Chaptar 1).

18 Alternator light fails to come on
when key is turned on

1 Instrument cluster warning light bulb
defactive (Chapter 12).

2 Alternator faulty (Chapter 5).

3 Faultinthe instrument cluster printed cir-
cult, dashboard wiring or bulb holder (Chap-
ter 12).

Fuel system

18 Excessive fuel consumption

1 Dirty or clogged alr filter element (Chap-
ter 1).

2  Emisslons system not functioning prop-
arly {Chaptar ).

3 Fault in the fuel or ignition systems
{Chapters 4 and 5),

4  Low tire pressure or Incorrect tire size
{Chapter 1)

5 Restrictad axhaust system (Chapter 4),

20 Fuel leakage and/or fuel odor

1 Leak in a fuel feed or vent line (Chap-
ler 4},

2 Tank overfllled. Fill only to automatic
shut-off,

3 Evaporative emissions system canister
ciogged (Chapter 6).

4 Mapor leaks from system lines or Injec-
tors (Chapter 4),

Cooling system

21 Overheating

1 Insufficient coofant in the system (Chap-
ter 1).

2  Water pump drivebalt defective or not
adjusted propedy (Chapler 1).

3 Radiator core blocked or radlator grille
dirty and restrictad (sea Chapter 3).

4  Thermastat faulty (Chapter 3}

5  Fan blades brokan or cracked (Chap-
ter 3),

6 Radiator cap not maintaining proper
pressure, Have the cap pressure tested by a
gas station or repair shop.

T Fault in electrical cirouit for cooling fans
(Chapter 3).

22 Overcooling

1 Thermostat faulty (Chapler 3).

2  Inaccurate temperature gauge (Chap-
tar 12).

3 Faull In electrical clroult for cooling fans
(Chaptar 3).

23 External coolant leakage

1 Deterorated or damaged hosas or loosa
clamps. Replace hoses andior tighten the
clamps at the hose connections (Chapter 1),
2 Water pump seals defective, If this is tha
case, waler will drip from the weap hale in the
water pump body (Chapter 3)

3 Leakage from the radiator core or side
tank{s). This will require tha radiatar to ba
professionally repaired {(see Chapter 3 for
ramoval proceduras),

4  Engine draln plug(s) leaking (Chapter 1)
or water jackel cors plugs leaking (sae Chap-
ter 2B).

5 Leakage at the haeater core. Signs of
leakage should show up on interlor carpeting
(Chapter 3).

24 Internal coolant leakage

MNote: /nfemal coolant laaks can usually be
delected by examining the aoll. Check tha dip-
stick and inside of the valve cover for water
deposis and an ol consistency like that of &
mitkshake,



Troubleshooting

0-25

Leaking cylindar head gasket, Have the
oling systam pressura tested,

Cracked cylinder bora or cylinder head.
smove the head(s) and inspect (Chapter 2).

Leaking intake manifold gasket {Chap-
. E:I

) Coolant loss

Too much goolant in the system (Chap-
1,

Coolant bolling away due to overheating
g Section 15),

External or internal leakage {ses Sec-
ne 23 and 24).

Faulty radiaior cap, Have the cap pras-
ra testad.

29 Grabbing {chattering) as clutch is
engaged

1 Gil on clutch plate lining. Remave
(Chapter 8) and inspecl, Correct any leakage
BOUIcE.

2 Worn ar lnose engine or trapsmission
maunts. Thase units move slightly when the
clutch is released, Inspect the mounts and
balts {Chapter 23,

3 Worn splines on clutch plate hub,
Ramove the alutch componants (Chapter 8)
and inspect,

4  Warped prassure plata or flywheel,
Remove the clutch components and inspect,

30 Squeal or rumble with clutch fully
engaged (paedal released)

i Poor coolant clroculation

Inoperative water pump, A qgulck last
te pinch the top radiator hose closed with
ur hand while the angine is idling, then tet it
8. You should feel the surge of coolant If
s U 18 working properly,

Restriction In the cooling system. Crain,
sh and rafill the system (Chapter 1), I nec-
sary, remave the radlator (Chapter 3) and
ve It reverse flushed,

Water pump drivebelt defective or not
|usted properly (Chapter 1),

Thaermastal sticking (Chapter 3.,

[rivabeit Incorreatly routed, causing the
i o tum backward {Chapler 1).

utch

" Fails to release (pedal pressed
to the floor - shift lever does
not move freely in and out of
Reversa)

Leak in the clutch hydraullc system,
1eck the master cylinder, release cylinder
d linas (Chapters 1 and 8).

Clutch plate warped or damaged (Chap-
8y

Broken ralease bearing (Chaptar &),

| Clutch slips (engine speed
increases with no increase in
vahicle speed)

Clutch plate oil-spaked or lining worn,
smove clutch (Chapter &) and inspact.

Clutch plate not seated, It may take 30
40 normal starls for a new one to seal.

Pressure plate worn (Chapter 8),

Relaase bearing binding an transmission
bearing retaingr, Remove clutch componeants
[Chapter 8) and check release cylindar and
release bearing assembly, Ramove any burrs
or nicks; clean and refubricate before Install-
ing.

3 Squeal or rumble with clutch fully
disengaged (pedal depressed)

1 Worn, defective or broken release bear-
Ing (Chaptar &).

2 Wom or broken prassure plate springs
{or diaphragm fingers) (Chapter 8),

32 Clutch pedal stays on floor when
disengaged

1 Release bearing binding, or a fault in the
hydraulic systam (Chapter &).

2 Cluteh master cylinder faulty {(Chap-
ter 8}

Manual transmission

Note: ANl the following references are in Chap-
ter A, unless nofed.

33 Noisy in Neutral with engine
running

Input shaft bearing worn.

Damaged main drive gear bearing.
Waorn countershaft bearings.

Worn or damaged countershafl endplay
shims,

B Ry —

34 Noisy In all gears

1 Any of the above causes, and/or
2 Insufficient lubricant (see the checking
procedures in Chapter 1),

35 MNoisy in one particular gear

1 Worn, damaged or chipped gear testh
for thal particular gear.

2 Wom or damaged synchronizer for that
particular gear,

36 Slips out of high gear

1 Transmission loose on clutch housing,
2  Dirt between the transmission case and
engine or misalignment of the ransmission,

37 Difficulty in engaging gears

1 Clutch not releasing completely (Chap-
ter B),

2  Loose or damaged shifter. Maka a thor-
ough Inspection, replacing parts as neces-

sary,

38 Oil leakage

1 Excessive amount of lubricant in the
transmission (see Chapter 1 lor correct check-
ing procadures). Drain lubricant as required.
2 Transmission oil seal in need of replace-
ment

Automatic transmission

Note: Due fo the complexity of the auto-
malic transmizssion, it's difficult for the home
mechanic to propedy diagnose and service
his componant. For problems ather than the
following, the vehicle shouwld be faken fo a
dealar service department or a transmission
shop,

39 General shift mechanism
problems

1 Chapter 7B deals with checking and
ad|usting tha shift cable on automatic rans-
missions. Common problems that may be
attributed to poorly adjusted cable are:

a) Engine starting in gears othar than Park
or Meutral.

b) Indicator on shifter pointing to a gear
other than the one aclually being
salecied.

¢} Vehlcle moves when in Park.

2  Refer to Chapter 7A lo adjust the link-
age.

3 Problem with the electronic shift sole-
noid, Check for Diagnostic Trouble Codes
{Chapter &),
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40 Transmission will not downshift
with accalerator pedal pressed to
the floor

Transmigslon prassure control solenoid
valve faulty, Chack for Diagnostic Trouble
Codes (Chapter 6},

41 Transmission slips, shifts rough,
is noisy or has no drive in
forward or reverse gears

1 Of the many probable causas for the
above problema, the home mechanic should be
concarned with only one possibility - fluid level.
2 Before taking the vehicle to a repair
shop, chack the level and condition of the fluid
as described in Chapter 1. Carrect fluid leval
as necessary or change the fluld and filter if
needed. If tha problem persists, have a pro-
fessional diagnose the probable cause,

3 If the transmission shifts late and the
shifts are harsh, suspect a faulty transmissicn
prassure control solencld valve, Check for
Diagnostic Trouble Codes (Chapter 6),

42 Fluid leakage

1 Automatic transmission fluid 15 a deep
red cobor, Fluid leaks should not be confused
with engine oil, which can easily be blown by
alrflow to the transmission.

2 To pinpeint a leak, first remove all built-
up dirt and grime from around the transmis-
sion. Degreasing agents and/'or steam clean-
Ing will achleve this. With the underside clean,
drive the vehicle at low speads so airflow will
not blow the leak far from its source. Halse
the vehicle and determine where the |eak is
coming from, Comman areas of |sakage are:

al Pan: Tighfen the mounling bolts and/or
raplace the pan gaskel as necessary
{aee Chapler 1).

&) Fifler pipe: Replace the rubber seal
where (e pipa emfers the transmission
casa.

¢} Transmission ofl lines: Tighten the
cannectors whare the lines enter the
fransmisaion case andfor replace the
linas.

dl Vent pipe: Transmission overfited and’
ar water in fuid (see checking proce-
dures, Chaptar 1),

&) Speed sensor connector: Replace the
Q-ring whara the vehicle speed sensor
anters the transmiasion cage (Chaptor ).

Transfer case

2 Insufficient or incorrect grade of |ubri-
cant. Drain and refill the transfer case with the
specifiad lubricant (Chaptar 1).

3 Wom or damaged Internal components.
Dizsazsembly and overhaul of the transfer
case, by a qualified shop, may ba nacessary.
4 Fault in the electrical system of the front
axle or transfar casa. Check for Diagnostic
Trouble Codes (Chapter 6).

3 Wom or damaged universal joint bear-
Ings. Check for wear (sea Chapter 8).

49 Metallic grinding sound
consistent with vehicle speed

Pranounced wear in the universal joint
beanngs, Check as described in Chapler 8.

44 Transfer case noisy in all gears

50 Vibration

Insufficient or Incarrect grade of lubri-
cant. Drain and refill {Chagter 1),

45 Noisy or jumps out of four-wheel
drive Low range

1 Transfer case not fully engaged.
Stop the vehicla, shift into Neutral and then
engage 4L,

2 5Shift fork eracked, Insens wom or fork
binding on the rall. Disassemble and repalr as
necessary (Chapter TC)

3 Fault In the electrical system of the frodnt
axle or transfer case. Check for Diagnostic
Trouble Codes {Chapter &),

46 Lubricant leaks from the vent or
output shaft seals

1 Transfer case |s overfilled. Drain to the
proper level (Chapter 1),

2 Vent is clogoed or jammed closed, Clear
or replace the vant,

3 Output shaft seal incorractly installed or
damaged. Replace the seal and check con-
tact surfacas for nicks and sconing,

Driveshaft

4T 0Oil leak at seal end of driveshaft

Mote: Before assuming that the driveshalt is
al faull, make sure the fires are parfectly bal-
anced snd perform the folfowing tesl.

1 Install & tachometer inside the vehicle o
manitor engine speed as the vehicle s driven.
Drive the vehicle and note the engine spesd
at which the vibration (roughness) s most
pronounced. Mow shift the transmission to a
different gear -and bring the engine spead o
the same point,

2 Il the vibration occurs at the same
engine speed (rpm) regardless of which gear
the transmission is in, the driveshaftis NOT at
faull since the driveshalt speed vares,

3 If the vibration decreases or ig eliminatad
when tha transmission |s in a differant gear at
the same engine spead, refer to the following
probable causes.

4  Benl or dented driveshaft. Inspect and
replace as necessary (see Chapter &),

5  Undercoating or built-up dirt, atc. on the
driveshaft. Clean the shaft thoreughly and
recheck.

6  Worn univarsal joint bearings, Remove
and Inspact (sae Chapler &),

7 Driveshaft and/or companion flange out
of balance, Cheak for missing weights on tha
shaft. Remove the driveshaft (see Chaplar 8)
and reinstall 180-degrees from original posi-
flon, then retest. Have the driveshaft profes-
slonally balanced if the problam pearsists.

Axles

Defective transmission or lransfer case
oil seal. See Chapter T for replacement pro-
ceduras, Whike this is done, check the splined
yoke for burrs or a rough condition that may
be damaging the seal, Burrs can be removed
with crocus cloth or a fine whetstone.

48 Knock or clunk when the
transmission is under initial load
(just after transmission is put
into gear)

43 Transfer case will not shift into
the desired range

1 Speed may be too great to permit
engagement. Stop the vehicle and shift Into
the desired range.

1 Loose or disconnected rear suspansion
components, Check all mounting bolts, nuts
and bushings (sea Chapter 10}

2 Loose driveshaft bolts, Inspect all bolts
and nuts and lighten them to the specified
torgue.

51 MNoise

1 Road noise, No corrective procedures
availahle,

2 Tire noise. Inspect fires and check fire
pressuras (Chaptar 1),

3 Rear whesl bearings wom or damaged
(Chaptar 8).

52 Vibration

Ses probable causes undar Dnveshart,
Procead under the guidelines listed for the
driveshaft. If the problem persists, check the
rear wheal bearings by raising the rear of the
vehicle and spinning the rear wheels by hand.
Listen for evidence of rough {noisy) beanngs
Remove and inspect (see Chapler 8),
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53 Oil leakage

1 Pinion seal damaged (see Chapter 8).

2 Auleshaft oll seals damaged {ses Chap-
bar &),

3 Differential inspection cover leaking.
Tighten tha bolts or roplace the gasket as
required (see Chapter 8},

Driveaxles (4WD)

54 Clicking noise on turns

Worm or damaged outboard CV |oints
{Chaptar 8).

55 Shudder or vibration during
acceleration

58 Moise (high-pitched squeal or
grinding sound with the brakes
applied)

1 Disc brake pads worn out. The nolse
comas from the wear sensor rubbing against
the disc (does not apply to all vehiclas) or the
actual pad backing plate itself if the matarial
I8 completely wom away. Replace the pads
with new ones mmediately (Chapter 8). If the
pad material has wom complately away, the
brake discs should be Inspected for damage
as described in Chapter 5.

2  Linings contaminated with dirt or grease.
Replace pads.

3 Incorrect linings. Replace with cormect
lintngs,

4  Drum brake shoes wom out. Replace
shoas (Chapter 8).

59 Excessive brake pedal travel

1 Excessive toe-in. Have alignment
checked.

2 Incomrect spring heights (Chapter 10).

4  Wom or damaged inboard or outheard
GV joints (Chapter &),

4  Sticking Inboard CV joint assembly
(Chaptar &).

56 Vibration at highway speeds

1 Out-of-balance front whaels andfor tires
(Chapters 1 and 10),

2 Out-of-round front tires (Chaplers 1
and 10}.

3 Worn CV joints (Chapter 8).

Brakes

Note: Before assuming that & brake problem
gxists, make sure that the fires are in good
eondition and inflated properly (see Chap-
tar 1), that the front-end alignment (s cormect
and that the vehicla is not loadad with weight
i @i urequal rmanner,

§7 Vehicle pulls to one side during
braking

1 Defective, damaged or oll contaminatad
disc brake pads on one side, Inspect as
deacribed in Chapter 9,

2 Excessive wear of brake pad malerial or
disz on one side. Inspect and comect as nec-
-@ssary.

3 lLoose or disconnectad front suspension

components, Inspect and tighten all bolts o
the specified targue (Chapter 10).

4 Defective brake callper assembly,

Remove the caliper and inspect for & stuck

pistan or cthar damage {Chapter 9),

§ Inadequate lubrcation of front brake cali-

par slide pins. Remove caliper and lubricate

glide pins {Chapter 8),

1 Partial brake system fallure. Inspact
the entire system (Chapter 8) and comact as
required.

2 Insufficient fluid in the masier cylinder,
Check {Chapter 1), add fluid and blead the
systam If necassary (Chapter 8],

60 Brake pedal feels spongy when
depressed

1 Alrin the hydraulic lines, Blaad the brake
systam (Chapter 3.

2 Faulty flexible hoses. Inspect all systam
hoses and lines, Replace parts as necessary,
3  Master cylindar mounting bolts/nuts
lonse.

4  Master cylinder defective (Chapter 8).

61 Excessive effort required to stop
vehicle

loose, damaged or disconnected brake lines,
Inspact the entire systerm and correcl as nag-
essary.

2  Wom master cylinder =eals (Chapter 9).

63 Brake pedal pulsates during
brake application

1 Caliper improperly Installed, Remaove
and inspect (Chapter 9),

2 Disc(s) defective. Ramove (Chapler 8)
and check for excessive laleral runoul and
parallelism. Have the discs resurfaced or
replace them with new ones (as a pair),

3 Rear brake drums out-of-round. Have
tha drums resurfaced or replace them as a
sal.

Suspension and steering systems

64 Vehicle pulls to one side

1 Tire pressures uneven ofr tires mis-
matched (Chapter 1),

2 Defective tire (Chapter 1).

3  Excesslve wear In suspension or steer-
Ing compeonents (Chapter 10),

4 Front end in need of alignmeant.

5 Front brakes dragging. Inspact the
brakes as described in Chapter 8.

65 Shimmy, shake or vibration

1 Tire or whee| out-of-balance or out-of-
round. Have professionally balanced,

2 Loose, worn or out-of-adjustment front
whael bearings {Chaptar 1),

3 Shock absorbers andior suspansion
components worn or damaged (Chapter 10).

1 Power brake booster not operating prop-
ey [see check in Chapter 1, replacement in
Chapter 8).

2 Excesslvely worn pads. Inspect and
replace if necessary (Chapter 2).

3 One or more caliper pistons seized
of sticking. Inspect and rebuild as required
{Chaptar 3),

4 Brake pads contaminated with oil or
grease. Inspect and replace as required
(Chapter 9),

5 New pads or shoas installed and net yet
sedted. It will take a while for the new material
o seal against the disc ar drum.

62 Pedal travels to tha floor with
little resistance

1 Little or no fluld in the master cylinder
reservolr caused by leaking calipar pision(s),

66 Excessive pitching andfor rolling
around corners or during braking

1 Defective shock absorbers. Replace as
a set {Chaptar 10},
2  Broken or weak springs andfor suspen-
slon components. Inspect as described In
Chapters 1 and 10,

67 Excessively stiff steering

1 Lack of fluld in power steering fluld ras-
arvolr (Chapter 1),

2 Incorrect tire pressures (Chapter 1),

3 Lack of lubrication at steering joints (see
Chapter 1).

4 Front end out of alignment.

5 Lack of power assistance (see Sec-
tion 69,
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68 Excessive play in stearing

1 Loose front wheel bearings (Chapters 1
and 10).

2  Excessive wear In suspension or steer-
ing components (Chapter 10),

3 Stearing gear damaged (Chapler 10).

70 Excessive tire wear (not specific
to ane area)

72 Excessive tire wear on inside
edge

69 Lack of power assistance

1 Steering pump drivebelt Taulty or not
adjusted properly (Chaptar 1).

2 Fluld level low (Chapter 1),

3 Hoses or lines restricted. Inspect and
raplace parls as necessary.

4  Ajr In power stesring systom. Blead the
systerm (Chapter 10).

1 Incorrect tire pressures (Chapter 1),

2  Tires out-of-balance. Have profassion-
ally balanced.

3 Wheels damaged. Inspect and replace
as necessary,

4  Suspension aor stearing componenis
axcessively worm (Chapter 10),

71 Excessive tire wear on outside
edge

Inflaticn pressures incomect (Chapter 1).
Excessiva spaad in fums.

Front-end alignment incorrect, Have the
front end professionally aligned.

4 Suspenslon armm bent or twisted (Chap-
ter 10).

Cad I =

1 Infation pressures incorect (Chapter 1),
2  Front-end alignment incorrect. Have the
front end professionally aligned.

3 Loose or damaged steering componants
{Chapter 10},

73 Tire tread womn in one place

1 Tires out-of-balance.

2 Damaged or buckled wheel, Inspect and
replace |f necessary,

3 Defective tire (Chapter 1),
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Tune-up and routine maintenance

Contents

Section Saction
Lir filter replacement.. . . PSRBT BB i et T8
Lutomatic tranam;sslnn 1'Iu|d and ﬁller changn T AR | [y h L T T TP 2
Automatlc transmission fluld leval chack..........cien . T Maintenance schedule.,.. 1
Aattery check, maintenance and ::harglng ................ 11 Manual transmission Iuhricam ::hanga 29
Brake fluid change.... s . - Manual transmission Iubricant [evel Check ... 21
Arake sysiem cha::k ..... 19 Power stearing fluid level check ..., A
Shassls lubrcation ... B I Saat bell check ...ooiivees 8
CHECK ENGINE light n..... ..5e8 Chapter 6 Spark plug replacement ... e 26
e L I G ot it s inrens s mm b B ek 14 Suspension, staering and driveaxle boot check ... 27
Cooling system servicing (draining, flushing and refiling)............. az Tire and tire pressure checks ... i ]
iffarential IWbAcENT CRANGE ........cooce s e 3 Tire rotation .. - 16
Differential lubricant level check... i R T < Transfer case Iut:rir:;a.m chnngu MWD mdals] iy . 15|
Orivebelt and tensionar check and raplauarnant ..... 12 Transfer case lubricant level check (WD mn-dals]n o . 22
Engine oil and filter Ehﬂnga .................................................... B Tune-up general infemnation .. . - 3
Rt BRI B i e s b i e 20 Underhood hose chack and raplav:amam T .
Fluid level checks ., 4 Wipar blade inspection and replacament ... 10
Fusl fitter raplacamant {zam and 2005 mudms] 25

Specifications

Recommended lubricants and fluids

Mote: Listad fare are manufaclurer recommendations at the time this manual was writtern. Marnufacturers occasionally upgrade their ffuld and lubr-
Al apeciﬂnaﬂnns g0 aheck wiff }-‘our local auto pﬂ.rts store for current recommendations,

Engine oil |,
Viscosity ...

Recommended lubricants and fluids
Fligl,,.,

Mtumatlc transmlsnlnn I1u|d
Manual transmission Iubrl::a.nt ;
Transfer casa,,
Diffarenitial ffmnt and I'ear] ......................................................................
Pawer steering fluid... g

Clutch resarvair fluid.,,
Engine coolant. ..
Parking brake mechanism gm&as .....
Chassis lubrication gréase ...
Haood, door and trunk hinge lubrcant ...
Door hinge and chack spring grease.....
Ky bock oylinder lubricant ...
Hood latch assambly luhrlc.ant
B R L I vty s i e s S b PP i

AP *certified for gasoling angines”
SAE 5W-30

Unleaded gasaoline, 87-octane minimum
DEXRON VI automatic tranasmission fiuid

SAE T5W-80 transmission lubricant

G synchromesh transmission fluid

SAE TEW-90 Synthetic Axle Lubricant

GM power stearing fluld, or equivalent

DOT 3 brake fluid

OOT 3 brake fluid

S0/S0 miture of DEX-COOL coolant and de-mineralized water
White lithium-based grease NLG| no. 2

NLG| Grade 2 GC or GC-LB chassis greasa
Lubripdata lubricant aesrosol spray

MLG! no, 2 multi-purpose grease or equivalent
Graphite spray

MLGI no. 2 mulli-purpose grease or equivalent
MLG! no. 2 mulli-purpose grease or aguivalent
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Capacities”
Engine oll {Including fiter)
POy IO BN 1oy rvmsah s fiianay b e kb s e amies s 5.0 quarts

T I B B T o v b m i R R Sh B b 6.0 quarts

B BTN e s b s e A s Ao 6.0 quarts
Automatio tranamission

FlkE A T R o i i et i s b b i 6.0 quarts

From dry, neluding torgue GonyBMBr.. ... 11 quarts
Manual transmission

B e L 2.3 quarts

IR . oy s e s RS R SR R R A PR B 2.4 quarts
Ciffarential

ot AN T B e e i b L e e s s i 3.2 pints

R SR et SO TR, S VTN CUPS USROS 3.4 to 4.3 pints
1 T el T P R A N AR et SRV 1.4 o 2.0 quarts
Coaling system

o N B BT . vt uminstssreem i e T s b 10.4 quarts

I VTR BTN et A i o4 i 1 A 1 10,6 quarts

W8 engine.,,, 13.7 quarts
Al capaciiies anpmxfnmm Add as necessary Io bn‘ng tcl appmpn'ﬂi‘e Iﬂvaf
Brakes
Diec braka-pad wasr il i i it i 332 inch
Drum brake Shoe WEAF HME ... s i 1/16 inch

Ignition system

Spark plug type
2006 and earlier Bnglnas .................................................................... AC Dalco 41-981 or equivalant
2007 and aber Inlng BNGINBE . i o i isiiessssassnssis i sias AC Delco 41-103 or aquivalant
Wa angine ... AC Delco 41-885 or equivalant
Spark plug gﬂp

D R s e T b B s S 0,042 inch
B P IYE o b S PR R Sk A 0,040 inch

Firing order
Four-oyind e anEme o B e s s b e et 1-3-4-2
PV E TR BURIIEME i s i i i mi o i s 1-3-5-4-2

Y T S s g e Y1) £ ) Y o 1-8-7-2-6-5-4-3

Torgue specifications Ft-lbs (unless ctherwise indicated)
Note: One fool-pound {ft-1b) of torgue (s equivalent fo 12 inch-pounds (in-lbs) of terque. Tarque values below approximately 15 R-tbs are expresses
in inch-pounds, since mosl! foot-pound torque wrenches are nof accurate al these smaller values

T 0 I DTN s s e b A AR oL S 18
Automatic ransmisslon fluid pan BORS ... e s s 120 in-lbs
Dirbvabalt tansiorier Dol s i e s el ar
Manual transmission drainfill PIUOS........ o e 27
Differential drainfill plugs, fronband Mear. ... 24
Transter case dralnfMill PIUGE. ... it crarerisebras bersesabe i osciiasi 24
ST TRl om0 e R s B SRR PR NR R PSR 156 in-lbs

VB M PIUS ..cvo sasreamirermsmaas s ispamemsipivmemns s emms s e prpprrrersp oA LT 103

0000
000

f

Inline 4-cylinder
engine Inline 5-c:yllr|dar Y& engine
engine
(280170 AVNES)

0T AbHAYNES

Cylinder locations




Chevrolet Colorado and GMC Canyon
maintenance schedule

The following maintenance intervals are
based on the assumption that the vehicle
owner will be doing the maintenance or ser-
vice work, as opposed to having a dealer
service department do the work. These are
the minimum maintenance intervals recom-
mended by the factory for vehicles that are
driven daily. If you wish to keep your vehicle
in peak condition at all times, you may wish

to perform some of these procedures even
more often. Because frequent maintenance
enhances the efficiency, performance and
resale value of your car, we encourage you to
do so. If you drive in dusty areas, tow a trailer,
idle or drive at low speeds for extended peri-
ods or drive for short distances (less than four
miles) in below freezing temperatures, shorter
intervals are also recommended.

When the vehicle is new, follow the
maintenance schedule to the letter, record the
maintenance performed in your owners man-
ual and keep all receipts to protect the new
vehicle warranty. In many cases the initial
maintenance check is done at no cost to the
owner (check with your dealer service depart-
ment for more information).

Every 250 miles or weekly,
whichever comes first

Every 30,000 miles or 30 months,
whichever comes first

Check the engine oil level (Section 4)

Check the coolant level (Section 4)

Check the windshield washer fluid level (Section 4)
Check the brake fluid level (Section 4)

Check the tires and tire pressures (Section 5)

Every 3000 miles or 3 months,
whichever comes first

All items listed above, plus . . .

Check the power steering fluid level (Section 6)
Check the automatic transmission fluid level (Section 7)
Change the engine oil and filter (Section 8)

Every 6000 miles or 6 months,
whichever comes first

All items listed above, plus . . .
Check the seat belts (Section 9)
Inspect the windshield wiper blades (Section 10)
Check and service the battery (Section 11)
Check the engine drivebelt (Section 12)
Inspect underhood hoses (Section 13)
Check the cooling system (Section 14)
Rotate the tires (Section 15)
Check the lubricant level in the front (4WD) and rear axles
(Section 16)

Every 15,000 miles or 12 months,
whichever comes first

All items listed above, plus . . .

Lubricate the chassis (Section 17)

Check the fuel system (Section 18)

Check the brake system (Section 19)*

Check the exhaust system (Section 20)

Check the manual transmission lubricant level (Section 21)
Check the transfer case lubricant level (4WD) (Section 22)

All items listed above, plus . . .

Change the brake fluid (Section 23)
Replace the air filter (Section 24)
Replace the fuel filter on 2004 and 2005 models (Section 25)
Replace the spark plugs (non-platinum type) (Section 26)
Check the steering, suspension and driveaxle boots (Sec-
tion 27)
Change the automatic transmission fluid and filter (Sec-
tion 28)**

Every 60,000 miles or 48 months,
whichever comes first

Manual transmission lubricant change (Section 29)
Change the transfer case lubricant (Section 30)
Change the differential lubricant (Section 31)*

Every 100,000 miles or 60 months,
whichever comes first

Replace the spark plugs (platinum type) (Section 26)

Service the cooling system (drain, flush and refill) (Sec-
tion 32)

* This item is affected by “severe” operating conditions, as
described below. If the vehicle is operated under severe
conditions, perform all maintenance indicated with an
asterisk (*) at half the indicated intervals. Severe condi-
tions exist if you mainly operate the vehicle . . .

in dusty areas

towing a trailer

idling for extended periods

driving at low speeds when outside temperatures
remain below freezing and most trips are less than
four miles long

** Perform this procedure at half the recommended interval
if operated under one or more of the following conditions:

in heavy city traffic where the outside temperature
regularly reaches 90-degrees F or higher in hilly
or mountainous terrain

frequent trailer towing

if the vehicle has been driven through deep water
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Typical engine compartmant components {inline fivecylinder modal shown)

1 Brake fluid reservoir f§ Radiator cap 1 Windshield washer fluid resenvolr

2 Underhood fuseielay box 7 Upper radiator hose 12 Coolant reservoir

3 Baflery 8 Al filter housing 13 Avtomatic transmission fuld dipstick
4 Engine oil fliar cap 8 Power steering fufd resenoir 14 Spark plugs (undemeath air intake
5 Drvebell iG  Engine of dipstick resonalor)
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Typical engine compartment underside components

1 Statulzer bar 5 Lowsr control arm bushing & Automatic transmission fuld pan

2  Lower radiafor hose 6  Brake caliper 10 Exhaust pipg

3 Engine ail draln plog 7 Te-rod end 11 Shock absorbercoll sping assembly
4 Enging ol fiter 8  Sieering gear koot 12 Lower ballfainf
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Typical rear underside components

1 Lesfspring 4 Drum brake 7 Muiflar
2 Shock absorber 5  Fuellank 8  Spring shackles
3 Differeniial drain plug 6  Rear univarsal foint
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2 Introduction

This Chapler is designed to help the
harma mechanic maintain the Chevrolat Col-
orade and GMC Canyon with the goals of
maximum perfomanca, aconamy, safety and
refiability In mind,

Included s a master malntenance schad-
ule, followed by procedures dealing spacifi-
cally with each item on the schedule, Visual
chacks, adjustments, component replacemeant
and ether helpful items are included. Refer o
the accompanying llustrations of the anging
comparment and the underside af the vehicla
for the locations of vadous companents,

Servicing your vehicle in accordance
with the mileaga/tima maintenance schadula
and the step-by-step procedures will result in
a planned maintanance program that should
produce a long and reliable servica life. Keap
in mind that it's a comprehensive plan, so
maintaining soma items but not athers al the
specified intervals will not produce the same
results.

Ag you senvice your vehicla, you will dis-
covar that many of the procaduras can - and
should - be grouped together because of the
nature of the parficular procedure you'ra per-
forming or because of the close proximity of
fiwe otherwise unrelated components to one
another,

For example, if the vehicle Is ralsed for
chassls lubrication, you should Inspect the
axhaust, suspension, steering and fuel sys-
tems while you're under the vehicla, When
you're ratating the tires, It makes good sense
fo check the brakes since the wheals are
already removed. Fimally, let's suppose you
have o borrow or rent a lorgue wrench, Even
if you only need it to tighten the spark plugs,
yau might as wall check the torque of as many
criical fasteners as time allows,

The first step in this maintenance pro-
gram ls o prepare yourself before the actual
work begins. Read through all the procadures
you're planning to do, then gather up all tha
parts and tools needad. If it looks ke you
might run into problems during a particular
job, seek advice from a mechanic or an expe-
ranced do-it-yourselfer,

Owner’s Manual and VECI

label information

Your vehicle Owner's Manual was writ-
ten for your year and madal and contains vary
specific infarmation on component focations,
specifications, fuse ratings, part numbers, etc.
The Owner's Manual is an important resource
for the do-it-yourselfer to have; if one was not
supplied with your vehicle, It can ganearally be
ardared from a dealer parts departmeant,

Among other important information, the
Vehicla Emissions Contrel Information (VECH
fabel contains specifications and procedures
far tune-up adjustments (if applicable) and, in
soma instances, spark piugs (sea Chapter &
for more infarmation on tha VEC! labal), The
information on this labal is the exact mainta-

nance data recommended by the manufac-
furer, This data often varies by Intended opar-
ating altitude, local emissions regulations,
month of manufacture, elc,

This Chapter contains procadural details;
safety information and more ambitious main-
tenance intervals than yvou might find in thie
manufacturer’s literature. However, you may
also find procedures and specifications in
your Owner's Manual or WECIH labal that diffar
with what's printed here, In these cases, the
Ownar's Manual or VECI label can be consid-
ered carect, singe | s specific lo your par-
ticular vehicle.

3  Tumne-up general information

The term tune-up is used In this- man-
pal to represent @ combination of individual
oparations rather than one specific procedurs
that will maintain a gasoline englne in proper
tuna:

If, fram the tima the vahicle is new, tha
routing maintenance schedule s followead
closely and frequent checks are made of fiuid
levals and high wear items, as suggested
throughout this manual, the engine will be kegl
In ralatively good running coendition and the
nead for additional work will ba minimized.

Wora likely than not, however, thera may
ba times when the eéngine |s running poory
due to lack of regular maintenance. This is
even maore likely if a used vehicle, which has
nol recelved regular and frequent mainte-
nance checks, s purchased. In such casas,
an angine tune-up will be needed outside of
the regular rauting malntenance inlarvals.

The first step In any une-up or diagnos-
fic procedura to help correct @ poor running
angine |8 a cylinder comprassion check, A
compression chack (see Chapter 28) will help
determina the condition of internal engine
components and should be used as a guide
for Wwne-up and repair procedures. If, for
instance, the compression check Indicates
sarious internal engine wear, a conventional
tune-up won't improve the perdormance of

4.2 The angine oll dipstick is located
along the right side of the engine

the engine and would be a waste of time and
maoney. Because of its importance, the com-
prassion check should be done by someone
with the right equipment and the knowladge to
use it properhy.

The following procedures are those maost
often needed to bring & generally poor run-
ning engine back into a proper state of wne,

Minor tune-up
Check all engine-related fiuids (Section 4)
Clean, inspect and test the battary

{Section 11)

Check and adjust the drivebelf {Section 12)
Chack all undarhood hoses {Section 13)
Chech the cooling system (Section 14)
Check the air fitter {Secfion 24

Major tune-up

All items listed under Minor tune-up, plus . .
Replaca the air filter {Section 24)
Repiace the spark plugs (Section 26)
Checic the ignifion system (Chapler &)
Check the charglng system (Chapter §)

4  Fluid level checks (every
250 miles or weekly)

Mote: The following are fluld Jevel chacks
fo be dona on @ 250 mite or weekly basis,
Additioral fuld level checks can be found in
specific mainienance procedures hal foliow,
Regardless of intarvals, be alert to fluid leaks
under the vehicte, which would indicate a fault
fa be comectad immediately.

1 Flulds are an essential part of the lubi-
cation, cooling, brake and windshiald washer
eystems, Because the flulds gradually become
depleted andior contaminated during normal
operation of the vehicle, they must be perlodi-
cally replenished, See Recommended fubri-
cants and fulds al the baginning of this Chap-
ter bafore adding fluid to any of the following
components, Note: The vehicle must be on
feval ground when fuld levels are cheaked.,

Engine oil
Refer to Mustrations 4.2, 4.4 and 4.6

2 The engine oil level is checked with a
dipstick that extends through a tube and Into
the oil pan at the bottom of the engine {see
illustration).

3 The ail level should be checked before
the vehicle has been driven, or ahout 5 min-
utes after the engine has been shut off. If
thi oil is checked Immediately after driving
the vehicle, some of the oil will remain in the
upper engine components, resulting in an
inaccurate reading on tha dipstick,

4 Pull the dipstick out of the tube and wipe
all the oil fram the end with a clean rag or
paper towel, Insarl the clean dipstick all the
way back into the be, then pull it out again.
Note the oil at the end of the dipstick. Add oll
as necassary to keap the leval betwean the L
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4.4 The oil level must be maintained between the marks at all
times - it takes one guart of ail to raise the level from the

L mark to the F mark

and F marks or within the SAFE zone on the
dipstick (see illustration).

5 Do not overfill the engine by adding too
much oil since this may result in oll-fouled
spark plugs, ol leaks or oil seal fallures,

6 Ollis added lo the engine after unscrew-
ing & cap fram the valve cover [sea illustra-
tion), & funnel will help to reduce spills.

7 Checking the oll level is an important
prevantive maintenance stap, A consistently
low oil level Indicates oll leakage through
damaged seals, defective gaskets or past
warn rings or valve guides. |f the oil looks
milky or has water droplets in i, the cylinder
head gaskel(s) may be blown or the head(s)
or block may be cracked. The engine should
be checked immediately. The condition of the
oil should also be checked. Whanever you
check the oil level, slide your thumb and Index
finger up the dipstick befom wiping off the oll.
If you see small dirt or metal particles clinging
to the dipstick. the oll should be changed (see
Section 8),

Engine coofant
Refer to Mustration 4.8

Warning 1: Do not alfow antifreeze to come in
conlact with your skin or painted surfaces of
the vehicle, Ringe off spits Immediately with
plenty of water, Antifreeze is highly foxic if
fngasied, Never leave anlifreaza lying around
in an open contalner ar in puddles on the
flogr; chifdreén and pels are atfracted by s
sweet smell and may drink i, Check with local
authorities on disposing of used anli-freeze.
Many communitins have collection cenlers
thel will see that anlifreere s disposed of
safely.

Warning 2: Never remove the radiafor cap
whean the engine is wanm,

Caution 1: Never mix green-colored ethylens
glycol antifreeze and orange-colored "DEX-
COOL" sifcale-free coolant because doing so
will destray the efficlancy of the "DEX-COOL"
cocdant which is designed to last for 100,000
mifes or five years.

- always make sure the area around the opening is clean before

removing the cap to prevent dirt from contaminating the engine

Caution 2! Before mixing watar with ant/-
fregze, check the anfifreeze container care-
fulty. Sorme manufacturers pre-mix antiffesze
lo the proper 50450 ratio, making the additicn
of water Unhecessary.

Mote: Non-loxic antiresze (s now manufac-
fured and avallable at aulo parts stores, bt
avan this fype should be disposed of properly.
B Al vehicles covarad by this manual arg
equipped with a coolanl resarvair, lecated at
the right side of the engine compartment, and
connacted by hoses to the radiator,

8  The coolant level in the reservoir should
be checked regularly, When the engine is
cold, the coolant level should be at or slightly
above the COLD mark on the reservolr (see
illustration). Once the angine has warmad
up, the level should be at or near the HOT
mark, If it isn't, add coolant to the reservolr, To
add coolant simply flip opan the cap and add
a 50050 mixture of *DEX-COOL" coolant and
water (see the Cautions al the beginning of
this Saction).

10 Drive the vehicle and recheck the cool-
ant level, If only a small amount of coalant s
reguired to bring the system up o the proper

4.8 The coolant
reservair is located on
the right side of the

englne compartment |

leval, waler can be used, Howaver, repaated
additions of water will diluta the antifresze and
water solution, In order to maintain the proper
ratio of antifreaze and walar, always top up
the coolant level with the comeaet mixture, An
amply plastc milk jug or bieach bottie makes
an axcellent container for mixing coolant. Do
nof use rust inhibitors or additives.

11 I the coolant level drops consistantly,
there may be a leak In the system, Inspect
the radiator, hoses, filler cap, drain plugs and
waler pump (seas Section 14), If no leaks arg
noled, have the pressure cap lested by a ser-
vice station.

12 If you have to remove the radiator cap,
wait until the engine has cooled complelely,
then wrap a thick cloth around the cap and
slowly unscrew it If coolant or sleam escapes,
let the engine cool down longer, then remove
the cap,

13  Check the condition of the coolant as
well. It should bea relatively clear, If it is brown
or rust colorad, the system should be drained,
flushed and refilled, Even if the coolant
appears to be normal, the comosion inhibitors
wear out, s0 L must be replaced at the spaci-
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4,14 The windshield washer tank Is also located on the right side
of the engine compartment, next to the coclant reservolr

fiad Intervala, If the system is filled with stan-
dard green coolant'water, it must be flushed
and replacad more frequently than if the orgl-
nal "DEX-COOL" coolant & retained,

Windshield washer fluid
Refer fo fustration 4.14

14 Fluid for the windshield washer system
is bocatad in a plastic resarvalr in the rght side
of the engine compartment (see illustration).
15 In milder climates, plain watar can be
used in the reservair, but it should be kept no
more than 2/3 full to allow for expansion if the
water freezes, In colder climatas, use wind-
shigld washer system antifreeze, available
at any auto parls store, to lower the freezing
palnt of tha Muid, Mix the antifreeza wilh waler
in accordance with the manufacturer's direc-
tions on the container. Cautlon: Don't use
pooling syslem antifresze - f will damage the
vehicle's paint.

16 To help prevent icing In cold weather,
warm the windshiald with the defroster belora
using the washar,

Battery electrolyte

17 These vehicles are equipped with a
battery which s permanently sesled (except
for vent holes) and has no filler caps, Water
doesn'l have lo be added to these balteries
al any time, If a maintenance-type batlery is
instalied, the caps on the top of the battery
should be removed perodically to check for
a low electroiyte level, This check is most
critical during the warmm summer months, Add
only distilled water to any battery,

Brake and clutch Auid
Refar to Musiration 4,18

18  The brake master cylinder |s mounted
on the upper left of the engine compartment
firewall, The clutch fluid reservelr s located to
the left of the brake mastar oylinder,

19 The translucent plastic reservoir allows
the fiuid Inside to ba checked without remoy-
ing the cap (see llustration}. Be sure lo wipa
the top of the reservoir cap with a clean rag

o prevent contamination of the brake system
hefore ramaoving the cover,

200 When adding fluld, pour it carafully into
the reservoir o avold spilling it on surround-
ing painted surfaces. Be sure the specified
fiuld s used, since mixing different types of
brake fluid can cause damage o the system,
Sea Recommended lubricants and flulds
at the front of this Chapter ar your ownar's
manual. Warning: Srake fluid can harm your
aves and damage painted surfaces, s0 usa
extrame caution when handiing or pouring i,
D nof vse brake Auld thal has been standing
apen or is more Man ong year old. Brake fuid
absorhis moisture from the air Moisture in the
syslem can cause 8 dangerous loss of brake
pEMOTance.

21 At this time, the fluld and master cylindar
can be inspected for contamination. The sys-
tem should be drained and refilled if deposits,
dirt particles or water droplets are seen in the
flusied.

22 After filling the reservoir to the proper
leval, make sure the cover or cap is on tight to
prevent fluid leakage.,

23 The braka fluid level in the master cylin-
der will drop slightly as the pads at the front
wheels wear down during normal aparation.
If the mastar cylinder requires repeatad addi-
tions to keap it al the propar level, It's an ind-

4.19 Never let the brake fluld level drop below the MIN mark

cation of leakage In the brake syatem, which
should be corrected immediately, Chack all
brake lines and connections {see Section 18
for more information).

24 If, upon checking the master cylinder
fluid lavel, you discover one or both reser-
wolrs empty or nearly empty, the brake system
should be bled and thoroughly inspected {sea
Chaptar 9).

5 Tire and tire pressure checks
{evary 250 miles or weekly)

Rafer to Nustrations 5.2, 5.3. 5.4a, 5.4b

and 5.8

1 Periodic inspection of the tires may spar
you the inconvenience of being stranded with
a fat tire, It can also provide you with vital
informatien regarding possible problems in
thie steenng: and suspension systems before
Major damage oceurs.

2  The original tires on this vehicle are
aquipped with 1/2-Inch wide wear bands that
will appear when tread depth rmachas 1/16-
inch, at which point the tires can be consld-
arad worn out, Tread wear can be monitored
with & simple, Inexpensive davice known as a
tread depth indicator (see illustration),

52 Use a tire tread
depth indicator to
monitar tire wear

- they are available at

auto parts stores and

service stations and
cost very little
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UNDERINFLATION

INCORRECT TOE-IN
OR EXTREME CAMBER

CUPPING

Cupping may be caused by:

& Underinflation and/or mechanical
Iregularities such as out-of-balance
condition of wheel and/or tire,
and bent or damaged wheel.

*_pose ar worn steering tie-rod
or stearing idler arm.

¢ Loose, damaged or worn front
suspension parts,

OVERINFLATION

FEATHERING DUE
TO MISALIGNMENT

5.3 This chart will help you determine the condition of the tires and the probable cause(s) of abnormal wear

3 MNote any abnormal tread wear (see
IHustration). Tread pattern irregulanties such
as cupping, fat spols and more wear on one
side than the other ara indications of front end
alignmant andfor balance problems, IT any of
these conditlons are noted, take the vehicla
to & tire shop or service station to correct the
problam,

4  Look clesaly for cuts, punctures and
embedded nails or tacks, Sometimes a tire
will held alr pressure for a short time or leak
down very slowly after a nall has embed-
ded itself In the tread. If a slow leak persists,

chack tha valve stem core to make sure it's
tight (see illustration). Examine the traad for
an object that may have embedded itself in
the tire or for a “plug” that may have bagun (o
lgak (radial tire punclures are repaired with &
plug thats installed in a punctura). If a punc-
fure |s suspected, |t can be sasily verified by
spraying a solution of scapy water onto the
puncture area (see illustration), The soapy
solutlon will bubble if there's a leak. Unless
the puncture |s unusually large, a tire shop or
service station can usually repair the tire.

5  Carefully inspect the Inner sidewall of

gach tirg for evidance of brake fluid leakage. If
you see any, iIngpect the brakes immadiately.
6§  Correct air pressure adds miles to the
lifaspan of the tires, Improves mileage and
anhances overall fde quality, Tire pressure
cannot be accurataly estimated by looking at
a tira, espacially if It's a radial. A lire pressure
gauge Is essential. Keap an accurala gauge
in the vehicle, The pressure gauges attached
fo the nozzles of air hoses at gas stations ars
often inacourate,

7 Always check tire pressure when the
tires are cald, Cold, in this case, means the

5.4a If a tire loses air on a steady basis, check the valve stem
core first {o make sure it's snug (special inaxpensive wrenches
are commaonly available at auto parts stores)

54b If the valve stem core is tight, raise the comer of the
wvehicle with the low tire and spray a soapy water solution
onto the tread as the tire is turned slowly - leaks will
cause small bubbles to appear
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5.8 Toaxtond the life of the tires, check the air prossure at least
once a week with an accurate gauge (don't forget the spare!)

sehicle has nol been driven over a mile in the
hree hours praceding a fire pressure check,
, pressure fsa of four to elght pounds is not
incimiman once the tires are warm,

1 Unscrew the valve cap protruding from
he wheel or hubcap and push the gauge
immly onto the valve stam (see |llustration),
ote the reading on the gauge and compare
ha figure lo the recommended tire pressura
shown on the placard on the driver's side
ioor pillar, Be sure to reinstall the vahve cap to
weap dirt and molshure out of the valve stem
nechanism. Chack all four tires and, if neces-
ary, add enough air to bring them up to the
scommended pressure,

3 Don't forget to keep the spare tire
rflated ta the specified pressura (refer to your
wrars manual or the tire sidewall),

i Power steering fluid level check
{every 3000 miles or 3 months)

tefer to liustrations 6.2 and 6.6

| Uniike manuai stearing, the power stear-
ng systam relies on fuld which may, over a
lariod of ime, require replenishing.

2 On all modsls, the fluid reservolr for tha
powar stearing pump is located on the pump
body at the front of the engine, next to the alr
filter housing (see illustration),

3  Forthe check, the fronl wheels should be
polnted straight ahead and the engine should
be off.

4  Use a clean rag to wips off the resarvolr
cap and the area around the cap. This will
help prevent any fonaign matter from antering
the reservalr during the check,

5 Twist off the cap and check the tempera-
ture of the fluld al the end of the dipstick with
your finger.

6  Wipe off the fluid with a clean rag, rain-
sart the dipstick, then withdraw it and read the
fluld level. The fluid should be at the propar
level, depending on whether it was checked
hot or cold {see illustration), Never allow the
fluid level to drop below the lower mark on the
dipstick.

7 I additional Auid is required, pour the
specified type directly into the resarvelr, using
a funnel to prevent spills.

B If the reservolr requires frequent fluld
additions, all power stearing hoses, hose con-
nections, steering gear and the power stearing
pump should be carefully checked for leaks,

I

s0 the fluid can be checked hot or cold

7.3 The automatic transmission dipstick Is located at the

right rear of the engine compartment - flip up the
handle before pulling out the dipstick

6.2 The power steering fiuid reservoir is locatod on the
right side of the engine

T Automatic transmission fluid
level check (every 3000 miles or
3 months)

Refer to Nustrations 7.3 and 7.6

1 The automatic transmission fluid level
should be carefully maintained. Low fluid leyvel
can lead to slipping or loss of drive, while
overfilling can cause foaming and loss of
fluid,

2 With the parking brake sel, start the
engine, then move the shift lever through all
the gear ranges, anding in Park. The fluld
lewvel must be checked with the vehicle level
and the engina running at idig. Note: Incor-
rect flufd fovel readings will resull If the vehicls
hasg just been driven at high speeds for Gn
exlended parod, in hot waalther in city frafic,
or if it has bean pulling & trader, If any of these
condifions apply, wail until the fuid has coofed
fabout 30 minutes).

3 With the transmission al normal oparat-
ing temperature, remova the dipstick from the
filler tube. Tha dipstick s locatad at the rear of
the engine compartment on the passenger's
side (see illustration).

4 Wipa the fluid from the dipstick with a
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clean rag and push |t back into the filler tube
until the cap saats,

5  Pull the dipstick out again and note the
fluid |avial.

B Ifthe fluld |= warm, the level should be in
the arga batween the COLD and HOT ranges
(sea lllustration). If ii's hot, the |evel should
be in the crosshatched area in the HOT range.
If additional fluid is required, add it directly into
the tube using a funnial. It takes about one pint
to raise the level from the COLD range to the
HOT range with & hot transmission, so add
the fluid-a littie at a tima and keep checking
the level untll it's comact.

7 The conditicn of the fluid should also
he checked along with the level. If the fluid
at the end of the dipstick s & dark reddish-
Brown color, or if it smells bumed, it should be
changed, If you are |n doubl about the candi-
tion of the fluid, purchase soma new fuid and
compara the two for color and small.

8 Engine oil and filter change
{every 3000 miles or 3 months)

Refer to ilusirations 8,3,-8.9, B.14-and 8.78

Mote: These vehicles are equipped with an oif
e indicator system that luminatas a light on
the insfrument panel whean the system deems
il nacessary to change the oil, A number of fac-
tors are taken inlo consideralion to determing
when the oil showld be considarad “worn oul.”
Ganerally, this systam will aflow the vehidle to
aooumutate more mifas befween ol changes
than the lraditfonal 3000 mife infarval, but we
believe thal frequent oll changes are “cheap
insurance” and will pralong engine fife, If you
do decide not to change your oll every 3000

o

7.6 The automatic transmission
fluld must be kept within the
appropriate marks, depanding
on the fluid temperature

mites and raly on the ol life indicaiar instead,
make sure pou dont exceed 10,000 mites
hafore the ol is changed, regardiess of what
Ihe all ife Indicator shows.

1 Frequent il changes are the most
important preventive malntenance procedures
that can be done by the home machanic, As
angine ofl ages, It becomes diluted and con-
taminated, which leads to pramature engine
waar,

2  Although some sources recommend ail
filkar changes every other oil change, we feal
that the minimal cost of an oll filter and the
relative eage with which it is installed dictats
that a naw filtar be installed evary time the oil
is changed.

3  Gather together all necassary ools and
materials before beginning this procedurs
(see |llustration),

4 You should have plenty of clean rags
and newspapers handy to mop up any aplils,
Acceas to the underside of the vehicle may be
Improved [T the vehicle can be lifted on a hoist,

driven anto ramps or supported by [ackstands,
Waming: Do not wark under 8 vehicla that /s
supported only by a jack.

5  Ifthis Is your first ail changa, familiaize
yoursell with the lecations of the oil drain plug
and the oil filter.

6 Warm the englne 1o normal operating
temparatura, f the new oll ar any tools ara
needed, usa this warm-up time o gather
everything necessary for the Job, The corect
type of oll for vour application can ba found
in Recommandad lubricants and fuids at tha
beginning of this Chapter.

7T With the engine ofl warm (warm anging
oil will drain better and mara built-up sludge
will be remaoved with It), ralse and support the
vehicle, Make sure it's safely supported!

B Remove the under-vehlcle splash shisld,
Move all necessary tools, rags and news-
papers under the vehicle, Set the drain pan
under the drain plug. Kesep in mind that the oil
will initially flow from the pan with some forca;
positton the pan accardingly.

prafarred)

effective

of filters)

8.3 These tools are required when changing the engine

1 Drain pan - if shouwid be fairy shaliow in depth, but
wide to prevent spils

2  Rubber gloves - When remawving the drain plug and
fiitar, you will get ol on your hands (the gloves wil
pravent bums}

3  Breaker bar - Sometimes fhe oll draln plug i tighl, and
a long breaker bar is needed to loosen it

4  Socket - To ba used with tha breéakar bar or a ratchet
{must be the correct size to it the drain plug - slx-poinf

5  Filter wrench - This Is & matal band-type wrench,
which requires clearance around the filtter fo be

6  Filtar wrench - This fype fits on the bottom of the
fittar and can be turmed with a ratchet or breaker bar
(different-size wranches are availabla for different fypes

oll and filter
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8.9 Use a proper size box-end wrench or socket to remove
the oll drain plug and avold rounding it off

9 Belng careful not o touch any of tha
hot exhaust components, use a wrench to
remove the drain plug near the bottom of tha
ail pan (see ilustration). Depanding on how
not the ol i, you may want to wear gloves
while unscrewing the plug the final few tums.
10 Allow the oil to drain into the pan. It may
be necessary to move the pan as the oil flow
slows o a trickle.

11 After all the oll has drained, wipe off the
drain plug with a clean rag. Small metal par-
tickes may cling to the plug and would immed|-
alaly contaminate the naw il

12 Clean the area arcund the drain plug
ppaning and reinstall the plug. Tighten the
plug securaly with the wrench. It a torque
wrench is available, use it 1o tighten the plug
1o the torque listed In this Chapter's Specifica-
fions,

13 Move the drain pan inlo position under
the ol filter.

14 Use the ol filter wrench to loosen the oil
filter (sea illustration)

16 Completely unscrew the old filter. Be
careful, it's full of gil, Emply the ol insida the
filtar into tha drain pan, then lower the filter

16 Compare the old flter with the new one
to make sure they'ra the same type,

17 Use a clean rag to remove all oil, dirt
and sludge fram the area whers the il filter
mounts to the engine, Check the ald filter to
make sura the rubber gaskel isn't stuck 1o the
engine. Il the gasket s stuck o the engine
{use o flashiight if necassary), remova I

18 Apply a light coat of clean oil to the rub-
bar gasket on the new oll filter (see illustra-
tion)

19 Attach the new filter to the engine, fol-
[owing the tightening directions printed on the
filtar canigtar or packing box, Most fitter mean-
ufscturars recommend against using a filter
wrench dua to the possibllity of overtightening
and damage to the seal

20 Remove all tools, rags, eto, Trom undar
the vehicle, baing careful not ta spill the oil in

the drain pan, then lower the vehicla,

21 Move to the engine compartment and
Incate the oll filler cap.

22 Pour the fresh oll through the filler open-
ing. Wse a funnal to prevent spllls,

23  Refer to the engine oll capacity in this
Chapter’'s Specifications and add the proper
amaunt of frash ofl into the engine, Walt a faw
minutes to allow the oil t drain into the pan,
then chack the level an the oil dipstick (see
Section 4 if necessary). If the oll level is above
the upper mark, start the engine and allow the
new ol to circulate.

24  Run the engine for only about a minute
and then shut it off. Immediately look under
the vehicle and chack for leaks at the oil pan
drain plug and around the ol ilter.

25 With the new oll circulated and the filter
now completaty full, recheck the leval on the
dipstick and add more ¢il as necessary.

26 During the first few trips after an ofl
change, make it a point to chack frequeantly for
leaks and proper ol level,

27 The old all dralined from the engine can-
not be reused in its present state and should
be disposed of, Check with your local auto
parts store, disposal facllity or envirenmeantal
agency to see if they will accept the oil for
recycling. After the oil has cooled it can be
drained Into & contalner (capped plastic juegs,
topped bottles, milk cartons, ete.) for transport
o one of these dizpozal sites. Don't dispose
of the oil by pouring it on the ground or down
a drain!

Qil Life Monitor

28 The Ol Life Monitor iz & function of the
FCM that tracks englne operating tempera-
ture and rpm, If the PCM detarminas that your
engine's oil has baen used long anough, an
indicatar that shows "OIL LIFE™ will light on
the instrument panal,

249 When you change your angine oil and
filter, whether you change itat the interval rec-
ammeanded in this Chapter or only whean the

8.14 Since the oil filter is on very tight, you'll need a
spocial wrench for removal - DO NOT use the
wrench to tighten the new filter

. .
B.18 Lubricate the oll filter gasket with

clean engine oil before installing
the filter on the engine

light comes an, you will have to reset tha sys-
tem to make the indicator go out,

a0 Your vehicle iz equipped with & Driver
Information Center (MC) on the instru-
mant panal, which displays the OIL LIFE
light, among other information. To reset tha
angina oll life system, wm the igniticn key o
the On position {engine off), Push in on tha
resel slem and release it, repaating this until
the QIL LIFE light Is lluminated. When the
DIC switches back and forth from OIL LIFE
to RESET held the stem in until you hear a
sucoession of beeps, The Monitor is now
rasel.

9 Seat belt check (every 6000 miles
or 6 months)

1  Check seat balts, buckles, latch plates
and guide loops for obvlous damage and
signs of wear,
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2 Where the seat belt receptacla bolts to
the floor of the vehicle, check that the bolts
are sacure,

3 See |l the seat belt reminder light comes
on when tha key Is twrnad to the Run or Start
position. A chime should also sound.

10 Wiper blade inspection and
replacement (every 6000 miles
or 6 months)

Rafer fo ilfustration 10,3

1 The windshield wipar blade slements
should be checked perlodically for cracks and
deteriaration,

2 Lifithe wipar blade assembly away from
the glass. 7

3 Press the release lever and slide the
blade assembly out of the hook In the end of
the wiper arm (see [llustration),

4  Squeeze the two rubber prongs at the
and of the blade element, then slide the ele-
mant out of the frame. Note: These elements
can be raplaced by hand, without pliers,

& Compars the new elemeant with the old
for length, design, eto. Some replacemeant
elements come in a three-plece design (two
metal strips, one an elther side of the rubber)
that is held together by several small plastic
slesves. Keep the sleaves in place on this
design until you start siiding the slement into
the frame. Remove sach of the plastic sleaves
as neaded when they reach tha frame.

B  Slide the new alemant into the frama,
notched end last and sacure the clips Into the
notches of the frame.

10.3 Depress the
raloase lever (finger
is on it hera) and
slido the wipar
assambly down the
wiper arm and out
of tha hook in the
end of the arm

7 Reinstall the blade assembly on the arm,
wel the windshield and test for proper opara-
tian,

11 Battery check, maintenance
and charging (every 6000 miles
or 6 months)

Refor to flustrations 11.1, 11.5, 11.7a, 11.7h
and 11.7¢

Waming:_ Cerfain precautions must be fol-
fowed when checking and serviging [he bat-
tary. Hydrogen gas, which is highly fammatie,
is always present in the battery cells, so keep
lighted tobacco and all other open flames
and sparks away from the battery. The elec-
trofyte inside the baftery is aciually difute sul-

furle acid, which will cause injury If splashed
on your skin or in your yas, It wil also rin
clothes and painted surfaces, When remaving
ihe battery cables, always detach Ihe nega-
live calia first and hook I up last!

1 A routine preventive maintenance pro-
gram for the battery in your vehicle s the only
way 1o ensure quick and relisble starts. Bul
bafore performing any battery maintenance,
make sure that you have the propar equlp-
ment necessary o work safely around the
battery {sae illustration).

2 There are also several precautions thal
should be taken whenever battery mainte-
nance is performed. Before servicing the
battery, always turn tha engine and all acces-
sories off and disconnect the cable from the
negative terminal of the battary,

your ayas

battary!

corrosfon

11.1 Tools and materials required for battery maintenance

1 Face shield/safety goggles - When removing corrosion
with a brush, the acidic pariicles can easily fly up into

2 Rubber gloves - Another safely flem le constder when
sarvicing the battery - remember that's acid insida the

3  Batlery terminalicable cleaner - This wire brish
cleaning tool will remove all traces of corrosion from the
hattery posts and cabile clamps

4  Treated fell washers - Placing one of these on each
post, diractly under the cable clamps, will halp prevent

5 Baking soda - A sciution of baking soda and water can
be used to neutralize corrosion

&  Petroleum folly - A layer of this on the battery posts wil
help prevent corosion
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The battery produces hydrogen gas,
hich is both flammable and explosive. Never
eate a spark, smoke or light a match around
@ battery, Always charge thae battery in a
antilated area,

Electrolyts containg polsonous and cor-
siva 2ulfuric ecid, Do not allow it 1o get in
wir eyes, on your skin or on your clothes,
evar ingest it Wear protective safely glasses
hen working near the battery, Keap children
way from the battary,

Mote the external condition of the bat-
ry, I the positive terminal and cable clamp
n your vehlcle's battery s equipped with a
Ibber protecior, make sure that it's not tarn
r damaged, It should completely cover the
rmninal, Look for any comoded or loose con-
actions, cracks In the case or cover or [sose
nld-down clamps, Also check the entire
nath of each cable for cracks and frayed
Jnductors (see Hlustration).

If corrosion, which looks like white, fluffy
pposits is evident, particularly around the
rrminals, the battery should be removed
ir cleaning, Loosen the cable bolts with a
rench, being careful to remove the ground
able first, and slide tham off the terminals.
han remaove the hold-down clamp and (It tha
attery from tha engine compartment,

Clean the cable ands thoroughly with a
attery brush or a terminal cleaner and a solu-
on of warm water and baking soda. Wash
e terminals and the slde of the batlery case
ith the same solution but make sure that the
alution doesn't gel into tha battery. When
imaning the cables, terminalg and battery
asa, wear safely goggles and rubber gloves
1 prevent any solution frem coming in con-
et with your eyes or hands, Wear old clothas
0 - even diluted, sulfuric acid splashed onto
jothes will burm holes in them. If tha terminals
ave bean comoded, claan them up with a ter-
linal cleanar (see illustrations). Thoroughly
ash all cleansd areas with plain water,

Make sure that the ballery tray Is in
ood condition and the hold-down clamp is
ght. If the battery is removed from the tray,
1ake sure no parts remain in the bottom of

A = L
1.7a A toal like this one (available at auto

parts stores) s used to clean the side-
terminal type battery-cable contact area

the tray when the battery is rainstalled. Whan
reinstalling the hold-down clamp bolts, do not
overtightan tham,

& Any metal parts of the vehicle damaged
by corrosion should be covered with a zinc-
hased primer, then paintad,

10 Information on removing and Installing
the baltery can be found in Chapter 5. Infor-
mation on Jump starting can be found at the
frant of this manual. For more detailed bat-
tery checking procedures, refer to the Haynes
Automotive Electrical Manual,

Charging

Warning: When bafteries are being charged,
hydrogen gas, which is very explosive and
flammable, s produced. Do nol smoke or
allow open flames near a charging or a
recently chargod battery, Wear eye profection
whan near the baftery during charging. Afso,
make sure the charger s unplugged before
connecting or disconnecting the baltery from
the charger.

Caution: The manufacturer recommends
the bhattery be removed fram the vehicle for
charging because the gas thal escapas dur-
ing this procedure can damage the paint, Fast
charging with ife battery cables connected
can rasull in damage to the electrical system.
11 Slow-rate charging is the best way o
restore a batlery that's discharged lo the point
whara |t will nol start the engine. It's alsa a
good way to maintain the battery charge in a
vahicla that's only driven a few miles batwean
slarts, Maintatning the battery charge is par-
ticutarly important in the winter when the bat-
tery must work harder to start the engine and
glectrical accessaries that drain the battery
are in greater use

12 It's best to use a ane or twe-amp battery
chargar {sometimes called a “trickle” char-
gar). They are the safest and put the least
sirain on the battery. They are also the least
expensive, For a faster charge, you can use
a higher amperage charger, but don’t use one
rated more than 1/10th the amp/hour rating of
thi battery, Rapid boost charges that claim
o restora the power of the battery in one to

Terminal end corrosion or damage.

Insulation cracks.

Chafed insulation
or exposed wires.

Burned or melted insulation,

11.5 Typical battery cable problems

two hours are hardest on the battery and can
damage batterles not in good condition, This
type of charging should only be used in emer-
gancy situations.

13  The average time necessary to charge a
battery should be listed In the instructions that
come with the charger. As a ganeral rule, a

11.7b Use the brush side of the
tool to finish the job

11.7c Regardiess of the type of tool used
on the battery and cables, a clean, shiny
surface should be the result
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ACCEPTABLE

Cracks Running Across

"W Portions of Belt

o

UNACCEPTABLE

*Missing Two or More Adjacent
Ribs 1/2" or longer

12.2 Check the drivebelt
for sians of wear like
these - if it looks
wom, replace it

Cracks Running Parallel

to "V" Portions of Belt

trickle charger will charge a battery in 12 to 16
hours.

14 Remova all the cell caps (if equippad)
and aover the holes with & clean cloth o pre-
vant spatiering electrolyte. Disconnect the
negatlve battery cable and hook the battery
charger cable clamps up o the battery posts
{positive to positive, negative to nagativea),
then plug In the charger, Make sure it is set at
12-volts if it has a salector swilch,

15 I you'ra using a charger with a rate
higher than two amps, check the battery regu-
larly during charging to make sura it doesn'l
ovarheal, If you're using a trickle charger, you
can safely lat the battery charge overnight
after you'va chacked |t regularly for the first
couple of hours,

16 If the battery has removable cell caps,
measure the specific gravity with a hydrom-
eter every hour during the last few hours of

the charging cyole. Hydrometers are available
Inexpensively fram sute parts stores - follow
the instructions that come with the hydrome-
ter. Consider the battery charged whan there's
no change In the specific gravity reading for
two hours and the elactrolvte in the cells is
gassing (bubbling) freely. The speciic gravity
reading from each cell should be very close o
the others. If not, the battery probably has a
bad cellis).

17 Some batteries with sealed tops have
built-ln hydrometers on the top that indicate
the state of charge by the color displayed in
the hydrometer window. Normally, a bright-
colored hydrometer indlcates a full charge
and a dark hydrometer indicates tha battery
still needs charging.

18 If the battery has a sealed top and no
bullt-in hydrometer, you can hook up a digi-
tal voltmeter across the battary terminals

to check the charge. A fully charged battery
should read 12.5 valts or higher,

18 Further information on the battery and
[urmp-starting can be found in Chaptar 5 and
at the front of this manual.

12 Drivebelt and tensioner check
and replacement (every
6000 miles or 6 months)

Refer lo Wustrations 12.2, 124, 125 end 12.7

1 A serpentine drivebell is located at the
front of the engine and plays an important role
Ir the overall operation of the engine and its
components, Due to its function and material
make up, the belt is prone o wear and sheuld
he periodically inspected, The serpentine belt
drivas the alternator, power steering pump,
water pump and air conditioning comprassar,

2 With the engine off, open the hood and
ise your fingers (and a flashlight, if neces-
sary), to move along the belt chacking for
cracks and separation of the belt plies. Also
chack for fraving and glazing, which givas the
balt a shiny appearance (see illustration).
Both sides of the belt must be Inspected.

3  Check the ribs on the underside of the
belt. They should all be the same depth. with
none of the surface uneven,

4 The tension of the belt is maintained by
a spring-lnaded tensioner assembly and an't
adjustable. The belt should be replaced when
the mark on the tensloner amn is lined up with
the indexing mark on the tensioner body (see
iNustration),

5  To replace the bell, rotate the tensionar
clockwise 1o release ball tension [see llus-
tration),

i Remove the belt from the lensioner and
auxiliary components and slowly release the
tensloner.

7 After verifying the new belt is the sama
length as the orginal bell route the new belt
over the various pullays, again rotating the

124 The indexing mark (A} on the drivebelt's tensioner must
remain between the marks (B) on the tensioner assembly

12.5 Use a drivebelt tool to turn the tensioner clockwise
far belt ramoval {there may not ba room for a standard
ratchet or breaker bar)
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1.7 The drivebelt routing diagram is found on this

decal at the radiator support

tansionar to allow the balt to be installed, then
releasa the balt tansionar, Note: A drivebait
roufing decal fs located on the radialer sup-
porf fo help durng driivebelt installaion (see
iustration),

Tensioner replacement
Refer fo Wustration 12,8

B Toreplace adamaged tensioner, remove
the belt, then remove the lensloner mounting
bolt {see illustration),

8  Installation |s the reversa of the removal
procedure. Tighten the mounting boll to the
torgue listed in this Chapter's Specifications.
Note: Ba certain to gof the indoxing dows on
the tansioner inserted inlo the hole proviced
n the lenstanar molnting surface.

13 Underhood hose check and
replacement (every 6000 miles or
& months)

Warning: Replacemant of afr conditioning
hoses must be left 1o a dealer service daeparf-
menl or air condittoning shop that has fhe
equipmant fo depressurize the system safoly
and recover the refrigerant, Never remove alr
conditioning campanenis or hosas untlf the
systam has been depressurized,

1 High temperatures in the engine com-
partment can cause the daterloration of tha
rubber and plastic hoses used for engine,
accassory and amission systems opera-
tion. Perodic inspection should ba made for
cracks, loose clamps, material hardening and
Izaks, Information specific to the cooling sys-
tern hozes can be found in Section 14,

2 Some, but not all, hoses are secured to
their fittings with clamps. Where clamps are
used, check to be sure they haven't lost thelr
teneion, allowing the hose to leak, If clamps
aren't used. make sure the hose has nol

expandad and/or hardened where it slips over
the fitting, allowing it ta leak,

Vacuum hoses

3 It's quite common for vacuum hoses,
espacially those In the emissions systam, lo
be color-coded or identified by colored stripes
malded into them, Various systems require
hoses with different wall thickness, collapse
resislance and lemperature resistance. When
replacing hoses, be sure the new ones are
mada af the same matarial.

4  Often the only effective way to check
a hosa is to remaove it completely from the
vahiele, If more than one hose s removed, be
sure to label the hoses and Mings to ensure
correct installation,

5  When checking vacuum hoses, be sure
to include any piastic T-fillings In the check.
Inspect tha fittings for cracks and the hosa
where || fits over the fitting for distortion, which
could cause leakage.

B A small piece of vacuum hose (1/4-inch
inside diameter) can be used as a stathoscope
to detect vacuum leaks. Hold one and of the
hose (o your ear and probe around vacuum
hoses and fittings, listening for tha “hissing”
znund characterstic of a vacuum leak. Wam-
ing: When probing with the vacuum hose
stethoscope, be very careful nof fo come into
contact with maoving engine components such
g& the drivebelt, cooling fan, afc.

Fuel hose

Warning: Gasofing (8 exiremely fammabls,
so take axtra precaldions when you work on
any part of the fusl system. Dont smoke or
alfow cpen flames or hare igh! bulbs near the
wark araa, and dont work in & garage where
a gas-lype appliance (such as & waler heater
ar clothes dryer) is present. Since gesoling is
carcinogenic, waar fuel-resistan! gloves when
thers's & possibility of being exposed to fuel,
and, If you spill any fusl on your skin, rinae [t
off immediately with soap and walar, Mog up

12.8 Drivabalt tensioner mounting bolt

any spills immedtately and do nol store fuel-
soaked rags where they cowd ignite, When
wau parform anry kind of work on the fuel sys-
tern, wear safety glasses and have a Class B
type fire extingulshar on hand, The fuel sys-
tam s under pressure, so if any lines must
be disconnecled, the pressure in the syslem
must be relioved first (see Chapler 4 for more
infarmation).

7 Check all rubber fual lines for deteriora-
tlen and chafing. Check especially for cracks
in areas whara he hose bends and just before
fittingz, such as where & hose attaches to the
fuel fiter and fuel Injection unit.

8 High guality fuel line. specifically
designad for high-pressura fusl injection appli-
cations, must be used for fuel line replace-
ment. Mever, undar any circumstances, use
regular fuel line, unrelinforced vacuum line,
claar plastic tubing or water hose fer fuel
lines,

B Spring-type {(pinch) clamps are com-
monly used on fuel linas. These clamps often
lose their tension over 8 perlod of time, and
can be “sprung” during removal, Replace all
spring-type clamps with screw clamps when-
ever a hosa is replaced

Metal lines

10 Sections of metal line are routed along
the frame, between the fuel tank and the
angine. Chack carefully to be sura the line
has not been bent or crimped and no cracks
have started In the line.

1 If a section of matal fual line must be
replaced, only seamless steel lubing should
be usad, since copper and aluminum wbing
don't have the slrength necessary to with-
stand normal enging vibration,

12 Check the metal brake lines whare they
enter the master cylinder and brake propor-
tianing wnit for cracks in the lines or loose fil-
lings. Any sign of brake fluid leakage calls for
an immadiate and thorough inspection of the
brake system.
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14 Cooling system check (every
6000 miles or 6 months)

Refar lo ilustration 14,4

Warning: Wait uniil the engine is complataly
cool before parforming this procedure,
Caution; Never mix green-colored eifiylene
giyool anti-freeze and orange-colored "DEX-
COOL" sifeate-frea coolant because doing so
will destrol the efffclency of fhe "DEX-COOL"
coolant which fs designed fo fast for 100,000
mifes or five yvears.

1 Many major angine fallures can be attrib-
uted to a faully cooling systam, If the vahicle
is equippad with an automalic trensmission,
the cooling system also cools the transmis-
slon fluld and thus plays an important role in
prolonging transmission life.

2  The cooling system must be checked
with the engine cold, Do this bafore the vahi-
cle is driven for the day or after it has been
shut off for at least three hours.

3  Remove the radiator cap by slowly
unscrawing it until it comas to a stop. If you

Check for a chafed area that
could fall prematurely.

Check for a soft area indicatin
the hosae has deteriorated insi

Overtightening the clamp on a
hardened hose will damage the
hose and cause a leak.

Check aach hose for swalling and
oil-scaked ends. Cracks and breaks
can be located by squeszing the hose.

14.4 Hoses, like drivebelts, have a habit
of failing at the worst possible time - to
prevent the inconvenience of a blown
radiator or heater hose, inspect them
carefully as shown hera

hear any hissing sounds (indicating there is
still pressure in the system), wait unfil it stops,
If there |5 rio hissing sound, depress the cap
and oontinue unscrewing it. Thoroughly clean
the cap, inside and out, with clean watar,
Also clean the filler neck on the radiator. All
traces of corrosion should be removed. The
coolant ingide the coolant reservoir should be
relatively transparant, If it |s rust colored, the
gystem should be drained and refilled (see
Section 30). If the coolant level is not up to tha
top, add additional antifresze/coolant mixtura
{see Section 4.

4  Carefully check tha large upper and
[ower radiator hosas along with any smaller
diametar heater hoses that run from the
angine to thae firewall, Inspect aach hosa
along its entire lenath, replacing any hose that
is cracked, swolien or shows signs of detero-
ration. Cracks may becorme more apparent |f
the hose is squeezed (see illustration),

5  Maka sure all hose connections are tight.
Aleak in the cooling system will usually show
up as whita or rust-colored deposits on tha
areas adloining the leak. Il wire-type clamps
are used at the ends of the hoses, It may be
wise to replace tham with more secure, screw-
lype clamps.

& Use compressed air or a soft brush 1o
remove bugs, leaves, atc. from the front of
the radiator or alr conditioning condenser. Be
cargful not to damage tha delicate cooling fins
or cut yoursall on them.

7 Every other inspection, or at the first indi-
cation of cooling systam problems, have the
cap and system pressure tested. If you don't
have a pressure lester, most gas stations and
repair shops will do this for a minimal charge.

15 Tire rotation (every 6000 miles or
6 months)

Refer to Wustrations 16.2a and 75.26

1 The tires should ba rotated at the speci-
fied intervals and whenevar uneven wear

ia noticed,

2  Tires mugt be rotated in the recom-
mendad pattemn (see lllustrations).

3 Refer lo the Information in Jacking and
towing at the front of this manual for the
proper procedures to follow when ralsing the
vehicle and changing a lire, If the brakes are
to be checked, don't apply the parking brake
as stated, Make sure the tires are blocked to
prevant the vehicle from ralling as it's ralsed

4  Preferably, the entire vehicla should be
raised at the sama time. This can ba done on
a hoist or by jacking up each comer and then
lowering the vehicle onto jack stands placed
under tha frame rails, Always use four jack
slands and make sure the vehicle is safely
supported,

5 After rotation, check and adjust the tre
pressures as necessary. Tighten the lug nuts
1o the torque listed in this Chapter's Specifica-
tions.

16 Differential lubricant leval chack
{evary 6,000 miles or 6 months)

Refor to Mlustrations 16,28 and 16.25

Mote: 4WD vehlcles have fwo differanfials -
one in the center of each axle. 2WD vehicles
have one differantial - in the center of the raar
axla. On 4WD madels, be sure to check the
Jubricant fevel in both differentisis.

1 The filler plug on all ront and most rear
difterentials is a threaded metal type. If the
vehicle is raised to gain access 1o the plug, be
sure o support || safely on jackstands - DD
WOT crawl under the vehicle when it's sup-
ported anly by the jack, Be sure the vehicle |s
level or the chack may nol be accurats,

2  Remove the plug from the filler hale in
the differentlal housing or cover (see [llustra-
tions).

3 The lubricant level should be below the
fill-plug opening by 172 Inch, If not, use a pump
or squeeze botlle to add the recommended
lubrricant until It just starts to run out of the
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15.2a The recommended four-tire rotation
pattarn for non-directional radial tires
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15.2b The recommended four-tire rotation
pattern for directional radial tires
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16.2a Remove the rear axle filler plug (A} to check the differential
lubricant level - B Is the differential drain plug

16.2b Remove the front (4WD) axle filler plug (A) to check the
differential lubricant level - B is the drain plug (typical)

®

®

o

17.1 Materials required for chassis and body lubrication

1 Engine off - Light engine oif in & can iike this can be used for

door and hood kinges

Graphite spray - Used fo lubricate lock cylinders

Grease - Greass, in a vanaly of types and weights, 18 avallable

for use In & grease gun. Check tha Specifications for your

requiremants

4 Grease gun - A coimmon grease gun, shown hare with a
detachable hose and nozzie, s nesded for chassis lubrlcation.
After use, clean It thoraughly!

Lo My

®

ppaning. On same models a tag is located in
the area of the plug which glves information
reqarding lubricant typa,

i Install the plug securely into the filler
hole

17 Chassis lubrication (every
15,000 miles or 12 months)

Refer fo Nustrations 17.1 and 17.2

1 Refer to Recommendad lubricanta and
fluids at the front of this Chapler to obtain
{ha necessary grease, eto. You'll also need
a greasa gun (see illustration), I & suspen-
gion component has no-grease fitting in place,
this indicates the part |5 sealed and doesn't
raquire pariodic lubrcation, Some compo-
nants on 4D modals have fittngs that aren’t
on 2WD versions, and vice varsa

2 Look under the vehicla and look for the

presance of grease fittings (seae llustration),
3  For sasier access under tha vahicle,
raise It with a jack and place jackstands under
the frame, Makea sure it's safely supported by
the stands. If the wheels are to be removed al
this Intarval for tire rotation or brake Inspec-
tion, loosen the lug nuts slightly while the
vehlcle iz still on the ground.

4  Befors beginning, force a little grease
aut of the nozzle to remove any dirt from the
and of the gun, Wipe the nozzle clean with a
rag,

§  With the grease gun and plenty of clean
rags, crawl under the vahicle and bagin lubri-
aating the componants,

&  Wipe ona of the grease fittings clean and
push the nozzle firmly over it. Pump the gun
until the component is complately lubricated.
On balljoints, stop pumping when the rubbar
geal s firm to the touch. Do not pump toc
much grease into the fitling as it could rupture
the seal. For all other suapension and sleening

17.2 After cleaning the grease fitting,
push the gun nozzle firmly into place
and pump the grease Into the
component (usually about twa
pumps will be sufficlant)
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componeants, continue pumping grease into
the fitting until It ozes out of the |oint betwesan
the two components. If it escapes around the
grease gun nozzle, the fitting is clogged ar the
nozzle is not completely seatad on the fitling.
Resacure the gun nozzle to the fitting and try
again. I necessary, raplace the fiting with a
NeEw one.

T Wipe the excess grease from the com-
ponents and the greasa fitting, Rapeat the
procadura for the remaining fittings,

8  Claan the fitting and pump graase into
the driveling universal joints until the grease
can be sean caming out of the contact points.
The other WU-loints are sealed and do not
require lubrication. Note: Mos! repiacement
drivashafil Usfolnts arent permanantly sealed,
and ara sold with grease fitings. If your Li-
Jaints have been replaced, make sure you
Inciude thesa fittings 1 your rouling chassis
lubrication.

9  Also clean and lubricate the parking
brake cable guides and levars. Cautlon:
Do not use chassis lubrication on the brake
cabios themsalves, The grease could cause
fhe cabis houaings fo delerforate.

18 Fuel system check {every
15,000 miles or 12 months)

Refar to lustration 18.7

Warning: Gasoline (s extramaly fammabile,
80 fake exfra precautions when yau work on
any part of the fuel system. Don't smoke or
allow open fiames or bare light buihs near the
work area, and don'l work in a garage whare
a gas-type appiiance (such as a water heatar
or clothes drver) is prasent, Since gasoling (s
carcinogenic, waar fual-rasistant glovas when
there's & possibiity of belhg exposed lo fual,
and, if you soill any fusl on your skin, rinse it
off immediately with soap and waler. Mop up
any spils immediataly and do not store fuel-
soaked rags where they could fgnite, When
vou perform any kind of work on the fual sys-

E.{iﬂf':r

18.7 Inspect the fuel tank mounting straps and the
various fuel and vapor lines

fom, wear safely giasses and have a Class B
lype fire extinguisher on hand. The fusl sys-
fem is under constani pressure, so, before
any lines ara disconnaected, the fuel system
prassure must be relieved (see Chaptar 4).

1 It you smel gasoling while driving or aftar
the vahicle has been sitting in the sun, Inspact
the fual system immeadiately.

2  Remove the gas filler cap and Inspect If
for damage and corrosion. The gaskel should
have-an unbroken sealing imprint. If the gas-
ket |8 damaged or corroded, Install @ naw
cEp.

3 Inspect the fuel feed and return lines
for cracks. Make sure that the connactions
betwean the fuel lines and the fuel injec-
lion system arg tight. Warning: Your veficls
{5 fuel infectad, B0 you mus! relieve the fual
system pressure before senvicing fuel sysfem
componants. The fuel system pressure refiel
procedure s oullingd in Chapler 4,

4 Where you see no extemal evidence of
|eaks, other indicators of fuel leakage may
he fusl contaminated oil, or an excessivaly
long crank time before engine start, followed
by black smoke from the tallpipe immediately
after starting.

3 Since some components of the fual sys-
tam - the fuel tank and part of the fuel feed
and return lines, for example - are underneath
the vehicle, they can be inspacted more eas-
ily with the vehicle reised on a hoist. IFf that's
not possible, raise the vehicle and support it
ar jack stands,

G With the vehicle raised and safely sup-
portad, inspact the gas tank and filler nack
for punctures, cracks and other damage.
The connection between the filler neck and
the tank |s particularly critlcal. Sometimes: a
rubbar filler neck will leak because of loose
clamps or deteriorated rubber. Inspact all
fuel tank mounting brackets and straps to be
sure that the tank is securely attached o the
vohicle. Warning: Do not, under any clfoum-
stances, tnd fo rapalr a fuel fank (except rub-
ber gomponents),

7 Carefully check all rubbar heses and

18.7a With the whee! off, chock the thickness of the inner pad
thraugh the inspection hole in the callper

metal lines leading away from the fuel tank
(see illustration), Check for loose connec-
tione, detericrated hoses, crimped lines and
other damage. Repair or replace damapged
sactions as necessary (see Chapter 41,

B The avaporative emisslons control sys-
tem can also be a source of luel odars. The
function of the systam is to store fuel vapors
from tha fuel tank In a charcoal canister until
they can be routed fo the intake manifald
whera thay mix with incoming air before baing
burmed in the combustion chambers.

9  The most cammon symptom of a faulty
eyvaparativa emissions systam s a strong
odor of fusl coming from the area of the char-
coal canister, If a fuel cdor has baan detected,
and you have already chacked the areas
described above, check the charcoal canister,
located near the fual tank, and the hoses con-
nected o it {see Chaplar 6).

19 Brake system check (every
15,000 miles or 12 months)

Warning: The dust craated by Ihe brake sys-
te s hammiful fo your heaith, Never blow it out
with compressed alr and don't inhate any af
fi. An approved fMtenng mask shouwld be wom
when working on the brakes, Do not, under
any circumsiances, use pafrofaurm-hased sol-
vants to clean brake pars. Use brake sysfem
cleaner only! Try o use nom-asbestos replace-
mant parts whenever possible,

Mote; For detaiied phofographs of the brake
systam, refar fo Chaptar 8,

1 In addition to the specified intervals, the
brakes should be inspecied every time the
wheeals ara removed or whanevar a defect is
suspacied,

2 Any of the following symptoms could
Indicate a potantial brake system defect; The
vahicle pulls to one side whan the braka pedal
i depressad; the brakes make sguealing or
dragging nelses when applied; brake padal
travel Is excessiva; the pedal pulsates; or
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18,7b The outer pad Is more easlly checked at the

edge of the callper

rake fluid leaks, usually onto the inside of the
ra ar wheel,

| Loosen the whesl lug nuts.

. Raise the vehicle ahd support it securely
n jackstands,

y Remove the wheels [(see Jacking and
owing at the front of this book, or your own-
r'e manual, if necassary)

Disc brakes

Yoter fo lustrations 18,78, 19.76, 18.4
e 70,71

i There are wo pads (an outer and an
nnert in each caliper, The pads are vigibla
with tha front wheals ramoved.

' Chack the pad thickness by |ooking
it each end of tha caliper and through the
nspection window in the caliper body (see
llustrations), If the lining material |5 less than
ha thickness listed in this Chapler's Specifi-
ations, replace the pads. Mote: Keep in mind
hat tha limng matenal (s fdveled or bonded o
3 metal backing plate and the metal portion s
wt includad fn this measuremeant,

18,11 Check along the brake heses and at each fitting for
deterioration, cracks and |eakage

FRICTION
MATERIAL

BACKING
PLATE

19.9 If a more precise measurement of pad thickness Is
necessary, remove the pads and measure the
remaining friction material

B If It Is difficult to determine the exact
thickness of the remaining pad material by the
ahove method, or if you are at all concernead
about the condition of tha pads, remaove the
caliparia), then remove the pads from the
calipars for further inspection (refer to Chap-
tar 9),

9  Once the pads are removed from the
callpars, clean them with brake cleanar and
re-measure them with a ruler or a vernler call-
per (see lllustration).

10 Measure the disc thickness with a
micrometer to make sura that it still has sar-
vice Iife remalning, If any disc is thinner than
the spaecifisd minimurm thickness, replace it
(refer to Chapter 9], Even if the disc has ser-
vice lifa remalining, check its condition. Look
far scaring, gouging and bumead spots. If
these conditions exist, remove the disc and
have it resurfaced (see Chaptar 9).

11 Before Installing the wheels, chack all
brake lines and hoses for damage, wear,
deformation, cracks, corrosion, leskage,
bends and twists, particularly in the viainity

ol the rubber hoses at the callpers (see illus-
tration). Check the clamps for tightness and
the connections for leakage. Make sure that
all hozes and lines are clear of sharp adges,
maving parts and the exhaust system. If any
of the above conditions are noted, repair,
reroula or replace the lines and'or fittings as
necessary (sae Chapter 8).

Drum brakes
FRefer to flustrafions 19.13 and 19.15

12 Refer to Chapter 9 and remove the rear
brake drums.

13 Check tha thickness of the lining on sach
brake shoe (see illustration), if the lining Is
lags than the thickness listed in this Chap-
ter's Specifications, replace the brake shoas.
Mote: Keep in mind that the lining material i
riveted or bonded fo a metal hacking piate
artd the melal porion is not included In this
measurement. Also replace the brake shoes i
the lining is cracked, glazed, or cantaminatad
by grease, ofl, or brake fluid (see Chapter 9)

18.13 H the lining Is bonded to the brake shoe, measure the lining
thickness from the outer surface to the metal shoe, as shown
hare: if tha lining is riveted lo the shoe, measure from the lining
outer surface to the rivet head
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19.15 Carefully peel back the wheel cylinder boots and check for

leaking fluid indicating that the cylindar must ba replaced

14 Check the shoe return springs and the
adjusting mechanism for damage, deteriora-
tion, and incorrect Installation. Waorn ar darm-
aged springs may let the brake linings drag on
the drums and wear prematurely.

15 Carefully pull back the wheeal cylindar
boote and check for leakags (see illustra-
tion). Replace the cylindar it you find brake
fluid behind & boot (ses Chapter ).

16 Inspect the brake drums for cracks, scor-
Ing, deep scratches, and hard gpots caused
by overheating. Remove small imperfec-
tions with emery cloth, Take the drums fo a
maching shop to be refinished if they are
deeply scralched or scored. Replace the
drums if they are cracked, overheated, of
womn beyond the maximum diamater cast on
their outer surfaces, (see Chapter 9)

17  Refer toc Chapter 8 and reinstlall the
drums.

Brake booster check

18 5it in the driver's seat and perform the
fallowing sequance of tests,

19 With the brake fully depressed, starn the
angine - the pedal should move down a little
whean the engine starts.

20 With the engine running, depress the
brake pedal several times - the travel distance
should not change,

21  Depress lhe brake, stop the engine and
hold the pedal in for about 30 geconds - the
pedal should nelther sink nor rise,

22 Rastart the engine, run it for aboul a
mirute and turn it off. Then firmly depress the
brake several times - the pedal travel should
decrease with each application

23 If your brakeés do not oparata as
described, the brake booster has falled, Refer
o Chapter 9 for the replacement procedure,

Parking brake

24  One method of chacking the parking
brake Is to park the vehicle on a steep hill with
the parking brake set and the transmission In
Mautral {be sure to stay in the vehicle lor this

check), If the parking brake cannol pravent
the vahicle from rolling, it's in need of atten-
tion (sea Chapler 9).

20 Exhaust system check (every
15,000 miles or 12 months)

Refar to ilustralions 20,28 and 20.2b

1 With the engine cold (at least thres hours
after the vehicle has beaen driven), check the
complete exhaust system from the manifold
to the end of the tailpipe. Be careful around
the catalytic ¢onverter, which may be hot
aven after three hours, The Inspection should
be done with the vehicle on a hoist to parmil
unrastricted access, Il a hoist isn'l avallable,
raise the vehlcle and support it securely on
jackstands.

2 Check the exhaust pipes and connec-
tions for signs of leakage andior corrosion
indicating a potentlal failure, Make sure that
all brackets and hangers ara in good condi-
fion and fight (see illustrations).

3 Inspect the underside of the body for
holas, corrosion, open seams, atc, which may

20.2b Inspect all flanged joints for signs
of exhaust gas leakage

20.2a Inspect the muffler (A) for signs of deterioration,

and all hangers (B)

allow exhaust gasses to enter the pessanger
compartment. Seal all body opanings with sili-
cong sealant or bady putty.

4 Ratlles and other nolses can often be
traced to the exhaust system, espedially the
Fangers, mounts and haat shislds. Try to move
the pipes, muflers and catalytic converar, |f
the componants can come in contact with the
body or suspension parts, secure the exhausi
sysbam with new brackets and hangers,

21 Manual transmission lubricant
level check {every 15,000 miles or
12 months)

1 The manual ransmission does not have
a dipstick. To check the fluld level, ralse the
vehicle and suppaort it securely on jackstands.
On the side of tha transmission housing, you
will spe a plug. Remove it If the lubricant level
i oorrect, It should be up to the lower edge of
the hole,

2 It the transmission needs maore lubricant
(Il the leval is not up o the hole), use a syringe
or a gear oll pumip o add more. Stop filling the
transmission when the lubricant begins to run
out tha hola.

3 Install the plug and tighten it sacuraly.
Crive the vehlola a short distance, then check
for leaks,

22 Transfer case lubricant level
check (4WD models) (every
15,000 miles or 12 months)

Refar to Nustration 22.1

1 The transfar case |ubricant level Is
checked by removing the upper plug located
at the rear of the case (see lllustration),

2 After removing the plug, reach inside the
hola, The lubrcant level should be just at the
battem of the hole. If not, add the appropriale
lubricant through the opening,
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22.1 The drain plug (A} and fill plug (B) are on the rear
cover of the transfer case (typical)

23 Brake fluid change (every
30,000 miles or 24 months)

Waming: Brake fuid can harm your eyes and
damage painfed surfaces, 50 use exlreme
caution when handling or pouring if, Do not
wse brake fluid thalt has been standing opefr
or s more than one year old, Brake fluid
ahaarbs morsture fram the air. Excess mois-
fure can cause a dangerous loss of braking
effectivenass.

1 Al the spacified intervals, the brake fluid
should be drained and replaced. Since the
brake fluid may drip or splash when pouring it
place planty of rags around the master cylinder
to protect any surrounding painted surfaces,

2 Before beginning work, purchase the
spacified brake fluld (see Recommended
lubricants and fiuids at the beginning of this
Chapter},

3  Remove the cap from the mastar cylin-
dar resernair,

4  Using a hand suction pump or similar
device, withdraw tha fuld from the master cyl-
indar reservair,

5 Add naw fluid to the master cylinder until
it rises ta tha line indicatad on the nesenvair.

& Bleed the brake system as described
in Chapter 8 at all four brakes until new and

uncontaminated fluld s expalled from the
bleadar screw, Be sure to maintain the fluid
level in the master aylinder as you parfonm the
bleeding process. T you allow the master oyl-
inder to run dry, air will entar the system.

7 Refill the master cylinder with fluid and
check the operation of the brakes. The pedal
should fael solid when depressed, with no
sponginess. Warning: Do not operafe (he
vehicle if vou are in doubt about ihie affective-
ness of the brake system,

24.3a Loosen the screws and lift the air filter housing cover off

3 Spap open the clips and pull the housing
cover up, then ramove the air filter elament
from the housing (see Hustrations). Wipe
out the inside of the air filter housing with a
clean rag.

4 ‘While the cover is off, ba careful not to
drop anything down into the alr filler housing,
5 When Installing the new filter elemeant,
align the tangs on the filter with the matching
ratainers on the lower half of the fitter housing.
6 Installation Is the reverse of removal.

24  Air filter replacement (every
30,000 miles or 24 months)

Refer ta lusirations 24.3a and 24.3b

1 Al the speciflied imervals, the air filter
element should be replaced with a new oane.

2  On all modals, tha air filter is housed
in a black plastic box mountad an the right
side of the engine compartment. Attached to
the Intake tube on some modals is & plastic
gauge that measures the airflow thraugh tha
filter and indicatas whan the filter should be
changed. If you drive in conditions that are
particularly dusty, the gauge may indicate the
nead for & filker change before the normally-
recommendad mileage inlerval,

24.3b With the cover
removed, pull the
filter alemant from
its retainers in the
lower housing

25 Fuel filter replacement {2004 and
2005 models) (every 30,000 miles
or 30 months)

Refar to ilusfrafion 25.5

Warning: Gasoline /s exfremely Fammable,
g0 fake exira precaudions when pou work on
any part of the fuel! system. Don'l smoke or
allow apan flames or bare light bulbs near tha
work area, and don't work in a garage wherg
a gas-lype appliance (such as a water heater
or clothes dryer) is presenl. Since gasoline is
carcinogenic, wear fuelrasistant gloves when
there's a possibility of belng exposed fo fuel,
and, if you spill any fuel on your skin, rinse
it off immediately with soap and water. Mep
up any spilts immediately and do nat store
fuel-soaked rags where they could ignite. Tha
fusl systerm i under constant pressurs, o, If
any fuel fines are to be disconnected, the fus!
pressure n the systom must be relieved first
(saa Chapter 4 for more information), Wien
you perfarm any kind of work on the fuel sys-
tam, wear safely glasses and have a Class B
type fire extinguishar on hand.

Mote: 2006 and later models do nol have a
replaceable fuel filter, They have a fitter in the
fuel pump module inside the fuel tank, but
replacement s not a scheduled mainlenance
Jtam.

1 Raelieva the fual syslem prassure {see
Chapter 4), then disconnect the cable from
the negative terminal of the battery.
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25.5 When changing the fuel filter
(A), carefully squeeze the clips (B} to
disconnect the fittings

2 Ralse the vehicla and support it securely
on jackstands,

4 The fuel filter Is mounted In & bracket at
the fusl lank.

4 Usa compressed alr or carburetor
cleaner to dean any dirt surrounding the fual
Inlet and outlat line fittings.

§  There are quick-connect fittings at each

and of the filtar, requiring finger pressure or
a needle-nose pllers to remove (gee |llustra-
tion), Mote: Have some rags or 8 small con-
tainer to cafeh or wipe up axtra gasoiing that
will spif from the fiter assembiy.

8 Pry outl the lwo locking tabs on the
bracket that secure the filter element. Don't
bend the tabs any more than is necessary to
slide the filter alemant aut,

7 Installation is the reverse of removal.

26 Spark plug replacement (see
maintenance schedule for
service intervals)

Refar to ilustrations 26.2, 26.5a, 26.56, 26.6,
26,8, 26.8 and 26.10

1 The spark plugs ara threadad into the
top of the cylinder head on inline engines
and inta the sides of the cylinder head on V8
engines. For access on nline models, you'll
have to remove the air intake resonator. On
VB engines, you'll have lo dalach the spark
plug wires from the spark plugs by carefully
twisting them and pulling them off. Caution:
Pl onty an the spark plug wie boof, rot on
the wire fsell,

2 In most cases, the tools necessary for

spark plug replacemeant indlude & spark plug
sockel which fits onto a ratchet {spark plug
sockets are padded inside 1o prevent damage
to the porcelaln insulators an the new plugs),
various extensions and a gap gauge (o check
and adjust the gaps on the new plugs (see
lllustration). A torque wrench should be usaed
fo tighten the new plugs,

3 The best approach when replacing the
spark plugs ls to purchase the new ones n
advance, adjust them to the proper gap and
replace tham one at a time. YWhen buying tha
new spark plugs, be sure to obtain the comrent
plug type for your particular engine. This infor-
mation can be found in your owner's manual
and the Specifications at the front of this
Chapter,

4  Allow the engine to cool completaly
before attempting to remove any of the plugs.
While you're walting for the enging to cool,
check the new plugs for defects and adjust
the gaps.

5 Thegap s checked by inserting the prop-
er-thickness gaune betwaan the electrodas al
the tip of the plug (see llustration). The gap
between the slectrodes should be the same
as the one specified on the Emissians Control
Information label or In this Chapter's Speci-
fications, The wire should just slide betwesn
the slectrodes with a slight amount of drag. If

Lt ]

26.2 Tools required for changing- spark plugs

1 Spark plug sackel - This wil have special padding inside

fo protect the spark plug's porcelain insuiafor

Torque wranch - Although nol mandalory, using this fool s

the best way o ensure the plugs are fighfened properly

3 Ralchet - Standard hand tool to fit the spark plug socked

4  Extension - Depending on model and accessories, you
may need special extensions and uriversal joints fo reach
one or more of the plugs

5 Spark plug gap gatge - This gauge for checking the gap
comes in a variety of styles. Make sure the gap for your
enging js inolisded

26.5a The manufacturer recommends using a wire-type gauge to
check the spark plug gap - if the wire doesn't slide between the
electrodes with a slight drag, adjustment Is required

26.5b To change the gap, bend the side electrode only, and
be very careful not to crack or chip the porcelain insulator
surrounding the center electrode
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26.6 Use a pointed tool to depress the tab while pulling up the
locking part of the ignition coll connector, then disconnect the
elactrical connector

the gap is incorrect, use the adjuster on the
gauga body to bend the curved side alac-
trode slightly until the proper gap Is obtained
(s llustration). If tha side electrode is not
anactly over the centar alectrode, band it with
the adjuster until it 5. Cheack for cracks In the
parcalain insulator {if any are found, the plug
should not be usad). Note: Manufaclurers
recommend using a tapered thickness gauge
when checking platinum-type spark pligs.
Other types of gauges may scrape the thin
piatinum coating from the electrodes, thus
dramafically shortening the life of the Wugs,

&  On inline engines, remove the intake alr
resanator {gea Chapter 4}, then pull up tha
locking tab on each ignitien coll and discon-
nect the electrical connector {see illustra-
tion). Remova the bolt holding each cail to
the valve cover and remove the coilispark
plug boot.

¥ On VA engines, remove the spark plug
wire from each spark plug by twisting the
baat, then pulling an the-boot, not the wira,

Take care to avaid pulling the wire apart.
MNote: Apply some dislectic silicone grease 1o
the boots when they'ma free fo aid in removal
naxt time.

B If compressed air is available, use it to
bleww any dirt or foreign material away from the
spark plug hola, The idea here is to eliminata
the possibility of debris falling inta the cylinder
as the spark plug is removed. Use a sockel
and extension to remove the spark plugs (see
ilustration),

9  Compare the spark plug with the char on
the inside back cover of this manual to get an
indigation of the genaral rurning condition of
the engine. Before installing the new plugs, it
is a good idea to apply a thin coat of anti-selze
compound to the thraads (see llustration). Do
not get any on the electrodes.

10  Thread one of the new plugs into the
hole until you can no longer turm it with your
fingers, then tighten it with a torgue wrench
(if available) or the ratchet, I's a good idea to
slip @ short length of rubber hose over the end

26.8 Use a socket and extension to unscrew the spark plugs
- various length extensions and perhaps a flex-joint may be
required to reach some plugs

of the plug to use as a tool o thread it into
place {son lustration). The hose will grip the
plug well enough to tum it but will start to shp
if the plug begins to cross-thread in the hole
- this will prevent damaged threads and the
acoompanying rapalr costs.

11 Repeat the procedura for the remaining
spark plugs, then Install the ignition coils and
ajr intake resonator.

27 Suspension, steering and
driveaxle boot check (every
30,000 miles or 30 months)

Note: The steering and suspension compo-
nents should be checked perodically. Wam
or damaged suspension and slesrng compo-
nents can result in excessive and abnormal
Hire wear, poor fide gualify and vehicle han-
dling and reduced fuel econamy. For detailed
Mustrations of the stesring and suspension
components, refer fo Chapter 10,

-

26.9 Apply a thin coat of anti-seize compound to the spark plug
threads, being careful not to get any near the lower threads

26.10 A length of snug-fitting rubber hose will save time and
prevent damaged threads when installing the spark plugs
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27.6 Check for signs of fluid leakage at this point on shock

absorbers (2WD front shock module shown)

Shock absorber check
Rafer fo Hlustration 27.6

1 Park the vehicle on leveal ground, turm the
engine off and set the parking brake. Check
the tire pressuras,

2 Push down at ane comer of the vehicle,
then release it while noting the movemeant of
the body. |t should stop moving and come
to rast in a8 level position within one or two
bouncas.

3 T the vahicle continues to move up-and-
down or if it fails to réturn to its orginal posi-
tion, a worn or weak shock absorber is prob-
ably the reason,

4 Repeat the above check at each of the
thres reamaining corners of tha vahicls,

5  Raise the vehigle and support it securely
on jack stands.

6  Cheack tha shock absorbers for evidenos
of fuid lsakage (see illustration). A light film
of fluid is no cause for concem. Make sure
that any fuld noted is from the shooks and not
from some other source, If Ieakage s noted,
replace the shocks as a set.

27.9b . .. and lower control arms on the front suspension

T Check the shocks o be sura that they
are securely mounted and undamaged. Check
the upper mounts for damage and wear. If
demage or wear is noted, replace the shocks
as a set (front or rear),

8  If the shocks must be replaced, refer to
Chapter 10 for the procedure,

Steering and suspension

check

Refer ta Nustrations 27.98, 27.9b, 27.9¢
and 27. 11

9 Visually inspect the steering and suspen-
slon components (front and rear) for damage
and distertion. Look for damaged seals, boots
and bushings and leaks of any kind. Examine
the bushings where tha control arms meeat the
chassis (see illustrations).

10 Clean the lower end of the steering
knuckle, Have an assistant grasp the lower
edge of the lire and move the wheel In-and-
aut while you iook for movement at the steer-
Ing knuckla-to-contral arm balljoint, 1T there

. ~ vl B
27.9a Examine the mounting points for the upper. ..

s any movement the suspension balljoint(s)
must be raplaced.

11 Grasp each frent tire at the front and rear
edges, push In at the front, pull out al the rear
and feel for play in the steering system com-
ponants. If any freeplay & noted, check he
Idlar arm and the tle-rod ends for loosaness
[see illustration).

12 On vehicles equipped with air suspen-
slon, Inspect the air springs for physical dam-
age as well as checking the air lines for cracks
and laaks.

13 Additional steering and suspension sys-
tern Information and illustrations can be found
in Chapter 10,

Driveaxle boot check

{(4WD models)

Hefer lo Nustration 27,15

14 The driveaxie boots are very importani
because they prevent dirl, water and foreign
matenal fram entering and damaging the con-

stant velooity (CV) joints. Ol and grease can
cause the boot materal to deteriorate prema-

27.9¢ Inspect the tie-rod onds (A), the lower balljoints (B), the
steering gear boots (C) and the upper balljoints (D}
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27.41 With the steering wheel In the locked position and the
vehicle ralsed, grasp the front tire as shown and try to move
It back-and-forth - If any play is noted, check the steering

gear mounts and tie-rod ends for looseness

urely, so it's a good |dea to wash the boots
vith soap and water, Because [l constantly
Hvols back and forth following the steering
sction of the front hub, the outer CV boot
vears oul sooner and should be inspected
saulary.

15 Inspact the boots for tears and cracks
15 well as loose clamps (see llustration)
f there |s any evidence of cracks or leaking
ubricant, they must be replacad as described
n Chapter 8,

28 Automatic transmission fluid and
filter change {(every 30,000 miles
or 30 months)

Rafer lo ilusirations 28.5a, 28.5b, 28.10,
28,71 and 28.12

1 At the specified Intervals, the transmis-
sign fluld should be drained and replaced

28.5a Drain the transmission fluid by removing the
pan balts and the pan

Since the fuld will remain hot long after driv-
ing, perform this procedure only after the
enging has cooled down complataly.

2  Before beginning work, purchase the
specilled transmission fluid (see Recom-
mended fubricants and fiuids at the front of
this Chapter} and a new filter and pan gasket.
3 Other tools necessary for this job include
a floor jack, jackstands to support the vehicle
in a raised position, a drain pan capable of
holding at least eight quans, newspapers and
clean rags

4  Raise the vehicle and support it securely
on jackstands.

5  Place the drain pan undemeath the rans-
missian pan, Loosen all the pan bolts, mmove
all but the front bolts and allow the pan to fit
and drain fluld into pan, then remove the final
bolls (see lustration), Note: On some mod-
als the shiff cable bracket must be removed (0
affow the fluid pan fo be owered (sea lllustra-
tion).

27.15 Inspect the Inner and outer driveaxis boots on 4WD
models for loose clamps, cracks or signs of
leaking lubricant {inner boot shown)

8  If your vehicla does not have a drain plug
it will be necessary to remave all the bolts
axcapt the onas in each comer, than slowly
ramove tha front pan bobts allowing fluid to
drain as the bolts are removad,

7 Hemove the transmission pan mount-
ing bolts, then carefully pry the transmission
pan loose with a screwdriver. Warning:
There Is still some fransmission fuid in the
pan.

B Carefully clean the gasket surface of the
fransmizsion to remove &ll traces of the old
gasket and sealant,

8 Clean the pan with solvent and dry
It with compressad alr, if available, Note:
Some models are equippad with magnets in
the fransmission pan to catch metal debris.
Clear the magnel thaoroughly. A small amouwt
of metal malerial fs normal al the magnet. If
there is considerable debris, consull @ dealer
ar fransmission specialist,

10 Remove the filter from the valve body

28.5b Disconnect the shift cable end from the ballstud (A), then

E ]

remove the two bolts securing the shift cable bracket to the
transmission (B) (this allows room to access tha fluid pan bolts)
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28.10 Remova the filter from the transmission by
pulling It straight dawn

inside the transmission (see [llustration).
Note: Be very carefil naof to gouge the deli-
cate aluminum gasket surface on the valve
by,

11 Install a8 new seal and filker, On many
replacement filters, the seal s attached to tha
fitter to simplify Installation (see Mustration).
12 Make sure the gasket surface on the
transmission pan ls clean, than install & naw
gasket on the pan (see llustration), Put the
pan in place against the transmission and
install all of the bolts, Working around the pan,
tighten each balt a litthe at a tima to the torgue
listed In-this Chapter's Specifications.

13 Reinstall the components removed for
access 1o the pan bolts, Refer 1o Chapler 7B
for adjustment of tha shift cable,

14 Lower the vehicle and add approximately
threa quarts of the spacified type of automatic
transmission fuid through the filler lube (see
Saction 7).

15  With the transmission in Park and the
parking brake set, run the engine at a fast
idlea, but don't race It,

16  Move the gear selector through each
range and back to Park, then let the engine

jdle for a faw minutes, Check the fluld lavel, It
will prabably be low, Add enaugh fluid to bring
tha level to the proper mark on the dipstick.
Add flukd a littlke al a time, and be careful not
to averill the transmission.

17 Check under the vehicla for leaks during
the first fenw trips. Chack the fluid level again
when the transmission is hot {ses Section 7).

28 Manual transmission lubricant
change (every 60,000 miles or
48 months)

1 The fluid should be drained immediately
after the vahicle has bean drivan, Hot fluid |5
miore effactive than cold fluid &t remaving built
up sedimeant,

2 After tha vehicle has bean driven o wamm
up the Auid, raise It and place it on jackstands
for access to the drain plug

3 Remove the filler plug, then ramove the
drain plug(s) and drain the fluid (see Sec-
flon 21).

4 Relnstall the draln plugis) and tighten to

2812 Clean the
transmission pan,
position the magnet
back in place, and
Install the new
pan gasket

28.11 Use a seal removal tool to remove the transmission filter
seal from the valve body, then replace it with a new saal -
be careful not to scratch the aluminum cavity

the torque listed In this Chaptar's Specifica-
lions,

5 Add new fluid until It bagins to run out of
the filler hole. See Recommended lubricanis
and fiuids for the specified lubricant type.

30 Transfer case lubricant change
(4WD models) (every 60,000
miles or 48 months)

1 This procedure should be performed
after the vehicle has been driven so the lubrl-
cant will e warm and tharefore will flow out of
the transfer case more easily,

2 Raize the vehicle and support it securely
af jackstands

3 Ramowe the filler plug from the case (see
IHustration 22.1)

4  Remove the drain plug from the lower
part of the case and allow the lubricant to
drain completaly,

8 After the case is complelely drainad,
carefully clean and install the drain plug
Tighten the plug to the forque listed in this
Chapler’s Specificalions.

6 Fill tha case with the specified lubricant
untll it Is level with the lower edge of the filler
hola,

T Install the filler plug and tghten it o the
torgue lsted In this Chapler's Specifications,
& Drve the vehicie for & shart distance and
racheck the lubricant leval. In some instances
a small amount of additional lubricant will
have to be added,

31 Differential lubricant change
(every 60,000 miles or 48 maonths)

1 This procedure should be performed
after tha vehicle has bean driven, so the lubri-
cant will be warm and therefora will flow out af
the differential more easily,
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! Raisa the vahicle and support | secunely
W jackstands, You'll be draining the lubricant
v remaving the drain plug, so move a drain
an, rags, newspapars and wrenches under
he vahicle.

1 Remova tha fill plug (see [llustra-
Hon 16.2a [rear differantial] or 16.2b [front
fifferential]), Now remove the drain plug and
3llow the lubricant to drain inte the pan, then
Hean and relnstall the drain plug. Tighten
he plug o the torque listed in this Chapter's
specifications,

1 Use a hand pump, syringe or squesze
sottle to fill the differential housing with the
specified lubricant wntl s level with the bot-
am of the fill-plug hele, If using synthetic
e ubrdcant, the level should be below the
ill-plug apening by 1/2-inch. Note: On some
madels with limited=slip differentials, & spe-
slal addltive may be required {look for & tag
secured by ang of the differential cover bolts).
5 Install the fill plug and tighten It to tha
orgue listed in this Chapler's Specifications,

i2 Cooling system servicing
[draining, flushing and
refilling) {(every 100,000 miles
or 60 months)

Warning 1: Wait untll the engine is complately
ool bafara beginning this procedure,

Warning 2: Do nat allow anfifreeze fo come in
confact with your skin or painted surfaces of
the vahicle. Rinse off spills immediataly with
plenty af watar, Antifraeze is highly toxic if
ngested, Never leave antifreaze lying around
in an open contalnar or in puddles on the
flioor; ohitdren and pets are attracled by ifs
sweal smell and may drink . Check with local
authoritles on disposing of used anti-freeze,

32.3 The cooling

system on these

vehicles is drained by

detaching the lower

radiator hose from
the radiator

Many communities have collection centers
that will see that antifreeze is disposed of
safaly. Anfifreeze is flammable under carain
conditions - be sure to read the precaufions
on fhe container.

Caution 1: Never mix gresn-colored affivlens
glycol antifresze and orange-colored "DEX-
COO0L" sifcate-free coolan! because dolng &0
will destroy the efficiency of the “DEX-COOL"
coolant, which s designed to last for 100,600
mites ar five yvears,

Caution 2: Before mixing water with anti-
fresze, check the anlifreeze contaliner care-
fully. Some manufacturers pre-mix antifreeze
I the proper 50450 ratio, making the additicn
of water LNNecessaEny

MNaote: Non-loxic coolant (s available at local
aulo parts stores. Although the coolant Js
non-toxic whan fresh, proper disposal is il
Fegulrod,

Draining
Refer to ustration 32.3

1 Pariodically, the cooling systam should
be drained, fushed and refilled to replanish
the antifreeze mixture and prevent fammation
of rust and carrosion, which can impair the
performance of the cooling system and cause
engine damage. When the cooling system is
serviced, all hoses and the surge tank cap
should be checked and replaced if necessary,
2 Apply the parking brake and block the
wheels. Warning: If the vahicle has just been
driven, wail several hours to alfow the enging
o eoo! down befora beginning this procedurs,
Datach the coolant air bleed hose from the
throtile body,

3 Move a large container under the radia-
tor drain L catch the cootanl, Loosen the
hose clamp on the lower radiator hose, slide
the hose back and allow the coalant to bagin

to drain (see lllustration). Remove the radia-
tor cap.

4 While the coolant is draining, check the
condition of the radiator hoses, heater hoses
and clamps (refer to Section 14 if necessary).
5 Replace any damaged damps or hoses,
Reconnect the lower radiator hose and reat-
tach the coolant air blead hose to the throttle
boely,

Flushing

6  Fill the cooling system with clean water,
following the Refiting procedure (see Stap 12).
7 Gtart the engine and allow it to reach
nowrnal operating temparature, then rev up the
anglne a faw fimes.

8 Turn the engine off and allow It to
cool complataly, then drain the system as
describad earlier.

9  Repeal Staps 6 through 8 until the watar
being drained is free of contaminants.

10 Insevere cases of contamination or clog-
ging of the radiator, remove the radiator (see
Chapter 3) and have a radiator repair facility
clean and repair it if necesaary.

1 Many deposits can be removed by the
chamical actien of a cleaner available at auto
parts stores. Follow the progedurs outlined in
the manufacturer's instructions. Note: When
the coolant ls regutany drained and the sys-
tam refilfied with the correct antifroezadwalar
mixture, there should be no need fo use
chemical cleaners or déscalers,

Refilling

12  Reconnect the lower radiator hose to the
radiator and install the clamp. Detach the air
bleed hose from the throttle bedy, it equipped.
13 Place the healer temperature control In
tha maximum heat position.

14 Be sure lo use the proper coglant listed
in this Chapter's Specifications, Slowly fill the
radiator until it's full, than install the radwmator
cap.

15  Fill the coolant reservoir with the same
mixtura up ta the FULL COLD mark, then
install the cap on the reservolr,

16 Connect the air bleed hose (o the throttle
bedy, as equippad.

17 Start the engine and run it at 2,000 pm
until normal operating temparature s reached,
then let the engine speed down to idia for
about three minutes,

18  Tum tha engine off and allow it to cool
complately.

18 With the angine completaly coal, remove
the radiator cap and add coolant if necessary.
Reinstall the cap and add coolant, as neces-
=sary, to the coolant resenvoir.

20 Check the cooling system for leaks.
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Contents

Section Section

Camshafts, rocker arms and lash adjusters - removal R O DTN, s o o i e R 1

Ty a0 S e SO T TS Intake manifold - removal and instaliation .. 3
CHECK ENGINE light on., Qil level Wube - removal and installation...........viiim i 15
Crankshaft front oll seal - mplanamant .......................................... Oll pan - removal and INSEtation ... i e 16
Cylinder compression check, .. Ol pump and rellef valve - replacBmBnl. ..o e 12
Cylinder head - removal and Inswllatlon Rear main oil 88al - repacament. .. .. e s 14
Drivebelt and lensloner check and replacement ............. Sea Chapter 1 Rapalr operations possible with the engine in the vehicle........... 2
Driveplateflywhesl - removal and installation ..........ceveeveeeseens 13 Spark plug replacement... Saﬂ Ehaplar 1
Engine - removal and installation ... Sea Chapter 2C Timing chain, sprockets and tenalmr replﬂcarnent
Engine mournits - check and replacemant...............coommmmseen 17 Valve cover - remowval and installation .. 4
Engineé oll and fiter change ... o Ses Chapter 1 Valves - sarvicing... : . wops T
Exhaust manifold - removal and INStIEHON ...................cco ] Watar pump - removal and ms!allatlun ............................. See Chaplar k|
Front cover - remaval and Installation ............cceeves, G
Specifications
General
2006 and earlier models
Four-cylindar angine

D e B s e e 170 cubic inches {2.8L)

Bore and stroke..... 3.66 x 4.02 inches

Compression Ratio. 10:1

Cylindar numbers (front-ta-rear}. ... 1-2-3-4

T BT £ S e P POTY T D O TSR e S 1-3-4-2
Five-cylinder angins

e N et e e T e i P s iy 212 cubic inches (3.50)

Bore and stroke,, 3,66 x 4.02 Inches

COMPTBERIEN RAL.citiitiihimsai o rrverssmsssrssmssmssssngasmsas s smseynst sasarasasary 10:1

Cylinder numbers (DRt rear i s s ssrasrsd s v 1-2-3-4-5

TN EO I e e s S R S b R 1-3-5-4-2 INLINE 4-CYLINDER
2007 and later models
Four-cylindar engine

CHEERBCBITIBI ... ot mrerasmnnpe s e smsansisssbsmsas ebsesrnsts RICI, —cv.. L0 178 cubic inches (2.8L)

T A N B e et AR S 3768 x 4.02 Inches

Comprassion ratlo......ccouviiee 10,31

Cylinder nUMBBrE (ONT-0-TBEN, o s s sresss 1t sssstar s ribrrins 1-2-3-4

PN L e e i b B i R 1=3:4:2
Five-cylindar engine

BT O T T T o R P b YR A A T A 223 cubic Inches (3.7L)

2 e ] R e e s S R A s 3,78 x 4,02 inches

A AN, e S S T S e g 10.3:1

Clinder mUMBers [FrortbomPEEEY oo s s i 1-2-34-5

e 2 L R ey AT i 1-3-5-4-2
Camshaft
Jaurnal dismatar

et TR TIOL T i e e e e s 1.1794 to 1.1804 inch

Exhaust journals 2 through 7 and all intake journals.............. 1.0612 ta 1.0822 inch INLINE 5-CYLINDER
JOITH-tO-o8: Ol BEIRICE... .\, | a4 admi b aimm 1 kb ke b ep 0.0015 to 0,0033 inch
Endplay

TV ot asos b e 0 g o e SR A A LT 0.0020 ta 0.0078 inch

2 e S R S 0.0017 to 0,0084 inch Cyhgariacations
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Cylinder head
TR HRYTIE b o o e s Bt i i AN PN S5

Exhaust manifold
b e o T R e N o O S S .08

Torque specifications

Note: One foot-pound (1Hb) of tarque s equivalent to 12 inch-pounds {in-ibs) of torque. Torgue valles below approximately 15 fidbs are expressed

0,003 inch par 6 inches

0,003 Inch

Ftdbs (unless otherwise indicated)

in tnch-pounds, since most fool-pound forque wranahes are not accurate al these smaller values.
R T T D I v o D P P T e B
Camshaft sprocket bolt
Intake
I o R e e F e L P gy
Exhaust tcamshﬂft nctua!nr}

Step 1.
Step 2 ..

Cylinder head holts [In suquanm nll Illuatratibnn 9 13& and 'B 13h}
Four-cylinder engine
Step 1 Tighten bolts 1 through 10...

Step 2 ..
Step 3 'I'Igh!an ahort bulha {11 ﬂnd 12}

Slep 4 Tighlen long bolt 13
Fiva-cylindar angina
Stap 1 Tighten bolts 1 throwgh 12 e e

Step 2 |

Step 3 Tighten end bolts t13 and 14}

Step 4 Tighten long bolt 15..

Cylindar haad accass Role PIUGS...... e
Crankshaft pur‘ray bt

Step 1. R e e e s e e s

I D i e e e AR Do Y B SR e o wms W R
Timing chain

TR o e e e e

Lower chain guide bolts ..

Tensioner bolts.,

Upper chain nuuda Imlh .....................................................................
Intake manifold bolts... s
Exhaust manifold bnlta {rupuat twn 'Nmas;l ...............................................
Driveplate-to-crankshaft bolts

Step 1...

smpz .................................................................................................
Front cover bolts

All other mnunﬂng bolw ......................................................................
Fear main oil seal housing bolls...
CHl pan mounting bolts

Sides
Ends...
Oil pump
Ol pump

cuuar bﬂlts ................................................................................
refief vahve plug ...

Engine mount-to-block bulls
Enging mount-to-framea thraugh-bolls ......................................................
Valve cover bolts ..

108 in-lbs

15
Tighten an additional 100-degraes

1B
Tightan an additional 135-degrees

22

Tighten the same bolis in sequence an addilional 155-degreas
62 in-lbs plus an additional 60-degrees

62 in-lbs plus an additional 120-degrees

22

Tighten the same bolts In sequencea an additional 155-degress
62 in-Ibs plus an additional 60-degrees

62 in-lhs plus an additional 120-degreses

44 in-lbs

110
Tighten bolts an additional 180-degrees (1/2-tum)

18

156 inch-lbs
18

B8 inch-ibs
B8 in-lbs

15

30
Tightan an additicnal 45-degraas

71 In-bs
89 indbs
88 in-lhs

18

At in-lbs
89 in-lbs
124 InHbs
ar

63

89 in-lbs
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3.2 Pry up the resonator box until its pins come
lonse from the clips

1 General information

This Chapter Is devoled 1o in-vehicle
repair pracaduras for the Inling four-cylinder
angine and the Inline fiva-cylinder angine,
These two engines are of a modular design,
In which a high percentage of the components
are exactly the same. The only major diffar-
ence betwean them is the number of cylin-
ders. These engines utilize a cast aluminurm
block with the cylinders arranged in a stralght
line. The dual overhead camshafl, sluminum
cyvlinder head is equipped with four valves per
cylinder. Roller-type rocker arms actuate tha
valves through diract contact with the cam-
shaft, whila hydraulic lash adjusters take up
the play belween the cam lobes, moker arms
and valvas, The oll pump Iz located in the front
cover and s driven directly from the crank-
shaft. The oil pan s made of cast aluminum,
The crankshafl is made of nodular iron, and tha
plstons are of a full floating design. Connecting
rods are mads from forged powdared metal.

To positivaly identify this engine, count
the number of spark plug colls, or locate the
Vehicle Identification Numbear (VIN} on the
left front cormar of the Instrument panal. The
VIN iz visibla from the outside of the vehicle
through the windshield. The eighth character
in the sequance is the englne designation:

2004 through 2008

8 = 2.8L four-cylinder engine

6 = 3.5L five-aylinder engine
2007 and later

9 = 2.8L four-cylindar engine

E = 3.7L five-cylinder engine

2 Repair operations possible with
the angine in the vehicle

Many major repair oparations can ba
aocomplished without removing the engine
fram the vehicla.

Clean the engine compartment and the
exterior of the engine with some type of pres-
sure washer before any work Is done. It will
make the job easier and halp keep dirt out of

the internal areas of the angine, Do not direct
high-pressure spray towards any alectrical
connactor, Many of these are low voltagse
computer circuits and water may be forced
past the seal, then causing a false reading,
damage to the sensor or corrosion to ooour,

Remove the hood, if necessary, to
Improve access (o the engine as rapairs ara
performed (see Chapter 11 if necessary).

If vacuum, exhaust, ol or coolant leaks
develop, Indicating a need for gasket or saal
replacement, the repalrs can genarally be
made with the engine in the vehicla, The
intake and exhaust manifold gaskets, front
cover gasket, oil pan gasket, crankshafi oil
seals and cylinder head gasket are all acces-
slble with the engine in place.

Exterior angine components, such as the
intake and exhaust manifolds, the ol pan and
oll pump, the water pump, the starer maotor,
the altarnator, the distributor and the fuel sys-
tem componants can be removed Tor repair
with the engine in place,

3 Intake manifold - removal and
installation

Refer to Musiralion 3.2

Removal

1 Disconnect the cables from the nega-
fivie and positive terminals of the battery then
ramove the batlery and battery box (see
Chapter 5),

2  Remove the alr Intake hose from the air
cleaner resonalor box over the valve cover,
then pry up the resonator box from the clips at
the right side of the valve cover (see |llustra-
tion).

3  Remove the throttle body {sae Chap-
ler4).

4  Disconnect the electrical harnesses from
thair brackets and the MAP sensor cannactor,
5  Remove the MAP sensor bracket,

fi  Disconnect the crankcase vent hosa from
it peerts an the manifold and valve cover,

7 Remove the engine harness bracket,
To access the lower engine harness, support

4.5 Carefully pry open the cover over the engine harness
and set the harness aside

the: vehicle on jackstands and remove the left
front wheal and inner fender liner (see Chap-
ter 11).

B Remove the alternator (see Chapter 5},
9  Disconnect the vacuum hosae from the
power brake booster, On 2007 and later mod-
elz, remove the ol dipstick and dipstick tube.
10 Loosen the left front wheel lug nuts, then
raise the front of the vehicle and support it
sacurely on jackstands, Remove the lefi front
wheal and refar to Chapter 11 and remove the
plastic-inner fender liner.

11 Woarking through the fenderwell cpen-
ing, remove the lower winng harness bracket,
then the intake manifold bolts-and remove the
manifold,

12 Remove the cld gasksl, then clean
and inspact the intake manifold for damage,
cracks and warping.

Installation

13 Install a new gaskel in the intaks mani-
fold {no sealant Is required).

14  Installation |s the reverse of removal.
Tighten the intake manifold bolts, a little at
a timea, to the torgque listed In this Chapter's
Specifications, Werk from the middie bolts out
ta the ends of the manifold.

4 Valve cover - removal and
installation

Refer o Mlustrations 4.5 and 4.7

Removal

1 Disconnect the cable from the negative
terminal of the battary.

2 Remove the intake manifold (see Sec-
ten &),

3 From the valve cover, disgonnect the
electrical connectors for the engine coolant
temperature sensor and the heated oxygen
SENSOr.

4 Remove the mounting bolt Tor the Tual
pressure regulator on 2004 and 2005 models,
5  Disconnaect the Injector connaectors then
carafully unclip the engine elactrical hamess
frown the valve cover (see lllustration),
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4.7 Front valve cover boll locations (there are six total in front) -
make sure all perimeter bolts are removed before atternpting
to remave the cover

53 Access the exhaust pipe boltsinuts from
underneath the vehicle

& Remove the |gnitlon coils (sea Chap-
tar 5), On 2007 and later modals, remove
the bolt securing the ground wire at the valve
COVEr

7 Remove the valve cover bolts and valve
covar (sea lllustration).

B Clean and Inspact the valva cover far
cracks.

Installation

8  Install new ignition coll seals, if neces-
aary (ses Chapter 5), and a new valve cover
sedl.

10 Installation is the reverse of ramaval,

11  Tighten the valve cover bolts (o the
torgue: listad in this Chapter's Specifications.
Tighten the ignition coll bolts 1o the lorgua
listed In the Chapter 5 Specifications.

5 Exhaust manifold - removal and
installation

Removal
Refar i ilustrations 5.3, 5.6 and 5.8

Warning: Use caulion whan working around
the extaust manifolds; the shee! meial heat
shialds can be sharp on the edges. Alzo, the
anging should be cold when this procedura is
performed,

1  Disconnect the cable from the negative
tarminal of the battary,

2  Raisa the vehicle and suppor it securaly
on jackstands.

3 Working under the vehicle, apply pen-
alraling all lo the exhaust pipe-to-manifold
studs and nuls (they're usually rusty) (see
iHustration),

4  Walt a little while and let the penetrating
oll soak in, then remove the nuts retaining the
axhaust pipe to the manifold.

5  Remove the odygen sensor (see Chap-
ter 6). Remove the heal shield nuts, then
remaovea the haat shield (see lllustration).

&  Ramove the axhaust manifold bolts and

datach the manifeld from the eylinder head
(so@ illustration).

7 Remove the exhaust manifold gasket
and clean the mating surfaces on the cylinder
head and manifold.

Installation

8  Check the manifold for cracks and make
sure the bolt threads are clean and undam-
aged. The manifold and cylinder head mat-
ing surfaces must bea clean befora the mani-
folds are reinstalled - use a gasket scraper to

5.5 Exhaust manifold
heat shield nuts
{typical)

remove all carbon deposits, Check the mani-
fold for warpage using & straightedga and
fesler gauges. If it excesds the limit listad in
this Chapler's Specifications, have the mani-
fold resurfaced or replace It with a new ona,

8 Install a naw gasket.

10 Install the manifold on the aylinder head,
apply heat-resistant thresd locking compound
{o the bolt threads then start the bolts by
hand.

11 Tightan the bolts in three passas starting
froen the canter bolt and working your way fo

5.6 Exhaust manifold
bolt locations (not all
bolts are visible in
this photo)
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7.5 Unscrow these
two bolts and remove
the top chain guide

he ands, W the lorgue listed In this Chapter's
spacifications,

2 The remaining installation steps are tha
evarsa of mmoval,

3 Slart the engine and check for exhaust
paks.

i Front cover - removal and
installation

Narning: The angine must be completaly
ool bafore beginning this procadure,

Removal

| Drain the engine coolant (sea Chap-
ar 1),

' Remove the drivebelt (ses Chapter 15,

}  Ramove tha fan and fan shroud (see
“hapler 3).

| Remove the water pump (see Chap-
ar 3) and tha powar stearing pump (ses Chap-
ar 10),

i Remove the crankshaft pulley (ses Seo-
jon 11).

i Ramove the oil pan (see Section 16).

" Remove the front cover bolts, beginning
vith the 7 mm boll in the center of the cover,

i Install two bolts In the jackscrew holes
i thi front cover and evenly lighten the balls
intil the cover comes aff,

| Remove the oll pump from the frant
v, If necassary (see Saction 12),

0 Clean the cover sealing ares with sol-
ent, remove all old gasket material, and

7.6b To prevent the
camshafts from turning

while loosening the
sprocket bolts, place a
wrench on these hexes

cast into the shafts

Inspact the cover far nicks and damage In
the sealing area. Note: Do not use any pows-
erdriven gasket removal tools such as wire
wheels and cleaning disks, as this will dam-
age the cover.

Installation

11 Align the ol pump and the crankshaft
splings (this will require you to temporarily
Install the cover without the sealant).

12 Remove the cover and apply 8 3/16-inch
bead of RTY sealant to the cover sealing area
and tha three bolt hole areas on the Inside of
thie cover.

13 Make two allgnmeant studs by cutting the
heads from two bolts two Inches long with the
same thread as the front cover bolts. Use a
hacksaw to cut a screwdriver slot in the head
of these alignment bolts and install them
through tha front cover in the second hola up
from the bottom on each slde.

14  Slide the fronl cover in place, mak-
ing sura tha ol pump and crankshaft splines
remaln in allgnment, Temporarlly install the
crankshaft pulley and center the seal on it lo
align the front cover,

15 Install the remaining front cover bolls
within 10 minutes of applying the sealant.
Tighten them to the torque listed in this Chap-
ter's Specifications. Remove the two align-
ment bolts and installtighten the two covar
bolts thare, then Install/tighten the canter
cover bolt last.

16 The rermalnder of Installation Is the
reverse of ramoval, Add engine ol and cool-

7.6a The exhaust camshafl actuatoris
retained by this Allen bolt

ant (sea Chapter 1), starl the angine and
chack for leaks.

7 Timing chain, sprockets and
tensionar - replacemeant

Nate: A spectal camshall holding tool (GAMR
J-44221 or equivatent) Is required for this pro-
cadure,

Removal

Refer to ilustralions 7.5, 7.6a, 7.60, 7.7
amnd 7.8

1 Paosition the engine at Top Dead Ceanter
for oylindar number one (see Chapter 2B).
Remaove the valve cover (see Section 4) and
the engine front cover {(see Section &), Cheaak
that the ward "Delphi” on the exhaust cam-
shatt s parallel o the valve cover mounting
surface at the front of the cylinder head,

2  Ralerto Chapler & and ramove the Intake
and exhaust camshaft position sensors.

3 Collapse the iming chain tenslonar and
insard & drill bit or golf tee into the hale to hold
Itin place.

4 Install the camshaft holding tool to the
rear of the camshafls.

5 Remove the top chain guide (see illus-
tration).

6 Remove the exhaust camshall position
actuator (see [lustration). When loosening
the ball, hold the camshall stationary by plac-
ing a wrench on the hex cast into the cam-
shaft (see |llustration).
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7.7 Intake camshaft sprocket bolt

7  Remove the intake camshaft sprocket
(see illustration), then unhook the chain
from the crankshaft sprocket and remove the
chain. When loosaning the sprocket bott, hold
the camshall slationary by placing a wrench
on the hex cast into the camshaft, just like In
the pravious step

B  Remove the iwo access hale plugs fram
the front of the cylinder head (see lllustra-
tian).

9  Remaove tha timing chaln tansionar shoe
balt {right) and the timing chaln guide bolt (left)
then remove the guide and shoa, Remove the
tensioner (if it is being replaced),

10 Remove the crankshaft sprocket,

Installation

——-q'l

T TN

7.8 Use a hex bit to remove these two access plugs from

the front of the cylinder head

Refar fo Mustrations 7,14, 7,238 and 7.23b
Note 1: Every seventh liming chain link is
darkened o identlly the alignment links,

Note 2: Use NEW balts when installing the
camshafl sprockers.

11 Iif removed, Install the tensioner and
tighten it to the torque listed in this Chapter's
Specifications.

12 Install the chain guide and shoe and
tightan the bolts to the torque listed In this
Chapter's Specliications.

13 Install the two access plugs and tghten

7.14 When the engine is at Top Dead Center for eylinder number

one [on the compression stroke), the flats at the rear ends of the

camshafts will be facing up, parallel with the top of the cylinder
head (the camshaft holding tool engages these flats)

them to the torque listed In this Chapter's
Specifications,

14 Check o make sure cylinder numbser 1
l& still at Top Dead Centar; the lobes. at the
front of the camshafts will be pointing up and
the flats on the back of each camshaft will be
facing up (see (llustration},

15 Install the crankshaft sprockat, than
place the chain on the intake sprockel making
sure fo align the mark on the sprocket with &
darkenad link.

16 Faed the chain through the cylindar head
and onte the crankshaf sprocket making sure
the mark on the crankshaft sprocket is aligned
with a darkenead link.

17 Install the intake sprocket on 1o the ntake
camshaft. Note: [ may be necessary fo joosen
the holding tool fo allow slight movament of
the camshafl to aid in sprochet-lo-camshall
pir allgnment, Retighten the holding tool.

18 LiM up the timing chain and guide the
exhaust camshall actuator into place, mak-
ing sure the mark on the actuator sprockel s

7.23a When the timing chain is properly installed {with the engine
at TDC for eylinder number one on the compression stroke) the
mark on the Intake camshaft sprocket will be allgned
with a darkened link . , .
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7.23b . ..and the mark on the exhaust camshaft actuator will be
aligned with a darkened link (the mark on the erankshaft
sprocket will also be aligned with a dark link)

ligned with & darkenad link,

8 inslall the exhaust camshaft actuator onto
he exhaust camshaft, but do not fully tighten
he bolt, Note: If may be necessary to loosen
ha holding lool fo allow siight movement of
ha camshaft o aid In sprocket-to-camshalf
in aligrnment. Retighten the holding too,

0 Rolate the exhaust camshatt actuator
lockwise (a8 you ara facing 1) until It slops.
saution: The actwator must be fnstalled in
e full advance position (clockwise) or engine
famage will ocour, Tighten the bolt lo tHhe
prguig hsted in this Chapler's Specifications,
while keeping the actuator held clockwise.

1 Tightan the intake camshaft sprocket bolt
o ihe forque listed in this Chapter's Specifica-
oS,

2 Remave the drill bil ar tee in the
grsioner, then remove the camshaft holding
KH,

'3 Check the timing mark alignment (see
lustrations).

4 The remainder of the installation is the
svarse of ramaval,

| Camshafts, rocker arms and
lash adjustars - removal and
inatallation

lote: A spectal camzhaft holding fool (G
442271 or equivalent) is requirad for this pro-
gdure.

Temoval
tefer to lustralion 8.2
lote: After removing the cam sprocket do not
ntate the crankshall or tncorrect tming and
fgire damage can ooeur,

Ramove the valve cover (sen Section
), Also remove the spark plugs (I make the
naine easier fo rolate - ses Chapter 1),
' Rotate the engine untll the sprocket
lignment marks are each aligned with a dark

A =4

chain link {see illustration), and the flats at
the rear of the camshafts are facing up (see
illustration 7.14),

3 Following the procedure described In
Sactlon ¥, remove the camshafl sprocket
bolts, then carefully remove the sprockets
from the camshalfts. Caution: Do not remove
the sprockets from the chaln, and be sure o
suspend the sprockets and chaln fo pravent
the botforn of the chain from coming off the
crankshall sprocket,

4 Check the camshaft caps for markings;
If thers are none, mark them with painl prior
to rameval to insure they ame installed in the
exact location they were prior to disassambly
5 Remove the camshaft cap bolts, a little
at a fima, unlil they can be removed, then
remova the camshafts. Keep the shafis
soparaled so you don't get them mixed up.
The rocker arms and lash adjusters can now
be lifted out, if necessary. Keap these parls
laid out in order, oo, since they must all be
returned to their original locations if they'ra
going to be re-used,

8.7 Measure the outside diameter of
each camshaft journal and the inside
diameter of each bearing to determine
the all clearance measurement

camshalt sprocket removal

Inspection
Refer to lustralions 8.7 and 8.8

6 After the camshafts have been removed
from tha engina, cleaned with solvent and
dried, Inspect each camshaft for:
al Scored camshaft foumals
b} Check the camshaft lobes for heal dis-
coloration, score marks, ohipped areas,
pitting and uneven wear
¢} Damaged camshalt sprockel locator pin
shofs
d] Damsaged threads
7 Measure the bearing journals with a
micromater to detarming i they are exces-
sivaly worn or out-ol-round (see illustration).
B Compare the camshaft loba haight by
measuring each lobe with a micrometar (see
ilustration), Measure each of the intaka lobes
and write the measurements and ralative posi-
tions down on a plece of paper. Then measurs
of each of the exhaust lobes and record the
measurements and reiative positions also, This
will let you compars all of the intake lobas to

8.8 Measuring cam lobe height with a
micrometer - make sure you move the
micrometer to get the highest reading
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9.13a Cylinder head bolt tightening sequence -

fourcylinder engine

9
1402724813 HAYNES

9.13b Cylinder head bolt tightening sequence -
five-gylinder engine

ane another and all of the exhaust lobes to one
another, If the difference between the lobes
excaeds 0.005 inch the camshaft should be
replaced, Do nat compare Intake lobe heights
to exhaust obe heights, only compare intake
lobes to intake lobes and exhaust lobes to
exhaust lobes,

Installation

8  If removed, soak the lash adjusters and
rocker anms In clean engine ail, then Install
fhe lash adjusters and rocker arms in their
ariginal lecations,

10 Completely coat the camshaft with clean
anging ofl. Place the camshafts in thalr cor-
rect locations In the cylinder head.

11 Install the camshaft holding ool

12  Install all the camshafl caps to thelr origi-
nal locations and hand tighten them.

13 Working from center out, evenly tighten
the caps 1o the torque IIsted in this Chaptar’s
Spacifications.

14  Remove the holding fxture,

15 Place lhe sprockets onto the camshafts
and tightan the bolts 1o (he torgue listad in this
Chapter's Speclfications,

16 Using a large breaker bar and a socksl
placed on the crankshaft pulley bolt, rotate the
crankshaft T20-degrees (two full revolutions)
and ra-check the sprocket and chain align-
ment: the darkensd links must align with the
sprockel marks (see illustration 8.2). If you
feel any resistance while tuming the crank-
shaft, stop Immediatety and find out what the
prablem is.

17 Install the spark plugs (2ee Chapter 1)
and the valva cover (see Saction 4).

9 Cylinder head - removal and
installation

Warning: Wait until the engine s complataly
cocl before beginning this procedure

Removal

1 Drain the engine coolant (sea Chap-
tar 1),

2  Remove the valve cover (see Saalion 4,
31 Remove the exhaust manifold (see Sec-
fion 5).

4  Remove the timing chain and sprock-
ets (sea Sedtion 7). Cautlon: Don't allow the
camshalts to rofate once the Uming chain has
been removed,

5  Unscrew the oylinder head bolts (12 on
the four-cylinder engine, 15 on the five-cylin-
der engine), working in the reversa order of the
tightening sequence (see [llustration 9.13a
or 9.13k). Discard the bolts - new ones musl
ba used when Installing the cylinder head.

A LIt the cylindar head off the engine.
Caution: The cylinder head iz heavy! Have
an assistant help you do this, If the cplinder
head (s stuck, don't pri between fhe block
and the head - instead, pry on a casfing pro-
trusion or use a wood block and a hammaer to
jar it loose,

T Remove the cylinder head gasket.

&  Clean the surfaces of the angine block
and cylinder head, taking care not to gouge
the aluminum ar lose the wao alignment dowel
pins. These aluminum surfaces should be
pleaned with solvents only, do not use abra-
sive materials.

8  Check the surface ol the engine block
and the eylinder head with a precision
straightedge and fesler gauges and compare
the readings with the Specifications in this
Chapter,

Installation

Refar o Mustrations 9.13a and 8.136

Mote 1: It [s imporant that number T cyinder
15 at fop dead center,

Note 2: Usa NEW cylindar head bolts,

10 Place a new haead gaskst on the anging
block making sure the dowel pins are in the
corract locations,

11 Place the cylinder haad on the engina
block,

12 Install new cylindar head boits and hand
tighten them.

13 Tighten the cylinder head bolis in
sequance (ses [llustrations) o the lorque
listed in this Chapler's Specifications,

14 The remaining assembly is the revarse
of removal,

15 Change the engine il and filter and
raplace tha coolant {see Chapter 1),

10 Valves - servicing

y Because of the complax nature of tha job
and the special tools and equipment needed,
servicing of the valves, the valve seats and
the valve guides, commanly known as a valve
Jexby, should ba done by a professional,

2 The automolive machine shop, will
ramova the valves and springs, recondition
or replace the valves and valve seats, recan-
dition the valve guides, check and raplace
the valve springs, spring relainers or rola-
tors and Keepers (as necessary), replace
tha valve seals with new ones, raassambla
the valve components and make sure tha
installed spring height is comect. The cylinder
head gasket surface will also be resurfacad
if il's warped, Note that some cylinder heads
heve & minimum resurfacing height (similar to
a brake rotor or drum). If they're resurfaced
past the minimum haight thay'll have o be
replaced,

3 After the valve job has baen performed
by a professional, the head will ba in like-
new condition, When the head |s returmead,
be sure to clean it again bafore installation on
the engine lo remove any metal particles and
abrasiva grit that may still be present from the
valve service or head resurfacing operaiions.
Use compressed alr, 1 available, 1o blow oul
all the oil holes, ball holes and coolant pas-
SAgeE,
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| Crankshaft front ofl seal -
replacement

aution: It (s extremely important fo avoid
imaging the crankshaft threads, If the alter-
itive setup dascribed bedow doas nol readily
mave the pulley, STOFR Oblain the special
alg ar have the wark performed by a lech-
cian who does have the special fools, Be
diremely careful nol to damage the crank-
aft end surfacd oF the enging front cover,
nte 1) Spectal lools required: pulfar (G #
44226 or equivalant}), crankshaft end pro-
clor (G # J41876-2 ar equivalsnt), pu-
y instaiter (41478 or equivalent) and seal
staller (GM B J-44218 or equivalent]). An
termative to thase tools would be a three-
w pulfer, @ deep socket thaf just fits into
a nose of tha crankshaft and boltoms-aol
the hole (far the puller screw to bear down
jainst), and a press tool that threads into the
1 of the crankshalt and pushes the pulley
for place,
ote 2: Due fo (s design, the crank pollay
15 no keyway and can corectly be installed
any position an the crankshaft, A new
um showld be psed each time the pulley is
Fraved,

'emoval
gler fo iustration 11.3

Remove the radiator {see Chapter 3).

Remove the drivebell (ses Chapter 1),

Remove the lorque converter access
ug in the ol pan (see illustration): it will
: nenassary 1o have an assistant hold tha
awheel from moving by using a large screw-
war braced against the ring gear as you
asen the pulley bol.

Remove the crankshaft pulley bolt-and
ztall the crankshaft end protector,

Altach the puller and remove the pul-
y and pulley shim. Caution: If you affempf

retnove the pulfey with a ihree-faw puller,

ake sure the jaws of the puliar graly the hub
thae pullay only, not the outer clreumfarance,
dditionally, pau'll have to insert an objsct
ich as a deep socket thal 1s @ close fit in the
i in the end of the crankshalt and botfoms-
i thve hole; this 15 for the puller screw fa

push against. MNever attempt to remove a
crank pulfay with a pulier screw bearing down
an the end of the crankshalt, since the threads
in the end of the crankshaft will most likely be
desiroyed,

£ Using an appropriate tool, pry the ol seal
out (notice the slots in the cover to access the
auter edge of the saal),

Installation

T Inspact the pulley for nicks and grovas in
the seal contact area. Also chack the grooved
drivebelt area on the circumference of the pul-
ley for damage

8  Lubricale the outside of the oll seal,
Mate: Unless specified by the zeal manu-
facturer, do not lubncate the inside arga that
comas in contact with the crankshaft, if must
ba instalied dry or the seal will leal,

8 Using a seal installation tool, drive the
seal into the front cover until it is seated,

10 Install a new pullay shim and slide |t
against the crankshaft sprocket,

11 Raise the vehicla and suppornt it securely
on jackstands,

12 Place the pulley on the crankshaft and
push it inta place until it Is seated using the
installer fool, Caution: Don't iy to drive i on
with & hammer,

13 Remove the installer tool and install the
pulley washer and bolt, While an assistant
braces 8 screwdriver in the ring gear teseth,
Ughten the bell Lo the torque listed in this
Chapter's Specifications.

14  The remainder of the installation is the
reversa of removal,

12  Oil pump and relief valve -
replacement

1 Remove the front cover (see Saclion ).

2 Remaove the oil pump cover and mark
the gear orentation for assembly,

3 Remove lhe gears,

4  Remove the oil pump relief plug, relief
valva and spring,

5 Install the new reliel valve and spring,
tightaning the plug to the torque listed in this
Chaptar's Specifications,

11.3 To prevent
the crankshaft
from turning when
removing the
crankshaft pulley
bolt, remove this
plug and wedgs a
scrawdriver in the
ring gear tasth to
jam the driveplate

6  Install the new ol pump in the same orl-
antation as the ordginal gears,

T Instail the oil pump cover and tighten the
scraws to the torgue listed in this Chapter's
Specilications.

B Reinstall the front cover,

13 Driveplate/flywheel - removal and
installation

Removal

1 Raise the vehicle and suppor it securely
on jackstands, than rafer to Chaptar 74 or 7B
and ramove the transmission,

2 Mark the relationship betwesan the driva-
plate and tha crankshaft with a marking pan,
then remove the bolls that secure the drive-
plate to the crankshatft, If the crankshaft turns,
wedge a screwdriver In the dng gear teath to
jam the driveplate or fiywhes!,

3  Remove the driveplata from the crank-
shaft. Caution; When remowving a lywheea!,
wear gloves to proteat vour fingers - the edgeas
of the ring gear feeth may be sharp.

4 Clean the driveplate 1o remove grease
and oll, Inspect the surface for cracks, and
check for cracked and broken ring gear testh,
Lay the driveplate on a {lal surface to check
for warpage.

5 Clean and inspect the mating surfaces of
the driveplate and the crankshaft. |f the rear
main ¢l seal is leaking, replace it before rein-
stalling the drveplate,

Installation

B Position the driveplate against the crank-
shaft. Be sure o align the marks made dur-
ing remaval. Note that some engines have
an alignment dowal or staggeared balt holes
to ensure correct instaliation. Before install-
ing the bolts, apply thread-locking compound
to the threads and place the retaining rng (f
aquipped) in position on the driveplate. Nate:
Use only NEW bolls.

7 Wedge a screwdriver through the ring
gear teeth (o keep the driveplate from turn-
ing as you tighten the bolts In a criss-gross
patiem to the torque listed in this Chapter's
Specifications.

& Il the front pump seak'C-ring in the auto-
matic transmission 18 leaking, now would be a
vary good time to replace it.

8 The remainder of installation ts the
reverse of the removal procedure.

14 Rear main oil seal - replacement

Removal

1 Remove the transmission (see Chap-
ter 7A or TB)

2  Remove the drveplate or flywhesl (see
Section 13},

3 Inspect the oll seal, as wall as the ol pan,
engine block surface and oll seal housing for
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signs of leakage: Sometimeas an oll pan gaskat
|mak can appear to be a rear oil seal leak.

4 Remove the rear main seal housing
bolts, plus the two bolts retaining the ol pan
to the rear main seal housing.

5  Install wo bolts into the jackscrew holes
provided in the housing. Carefully tighten
each screw a little bit until the housing sepa-
rates from the block, then ramove the hous-
ing.

& Remove the rear main oll seal from the
housing. Inspact the erankshaft for nicks,
grooves and damage.

Installation

7 Clean and inspect the ol seal housing,

B Lubricate the cuter seal surface with a
film of angine oll. Nate: Unless specifiad by
the seal manufacturer do not lubricate the
inside area that comes in contact with the
grankshaft, it musi be installed dry or the
saal will leak. Install the seal info (e housing
{make sure the lips of the seal poinf toward
the engine) and carefully push It info place.
A special affermarke! fool may be avaifable
at your local auto parts store. The foof just
fits the diametar of the seal and, vsed with &
hammer, drives the seal in. Note: Do not drive
ft in any further than the original seal was
Inataled.

9  Apply a 3M16-inch bead of RTV sealant to
the housing-to-engine block mating surface.
10 Push the housing onto the block, making
sure the lips of the seal slide over the rear of
the crankshaft and don't fold under.

11 Install the bolts and tighten them to the
torgue listed In this Chapter's Specifications.
12 Install the driveplate (see Section 13},

13 Install the transmission (ses Chapter 7).

15 0Oil level tube - removal and
installation

1 Remove the dipstick.
2 Release the clamp securing the fuel

17.11 Remove the engine mount
through-bolt

hoses and oil dipstick tube to the bracket on
the intake manifold,

3 Remove the oil leval tube mounting bolt,
4  Twist and pull the dipstick tube cut of the
oil pan

5 Installation is the reverse of removal
Lisa a new O-ring at tha block end of the tube,
and lubricate it with engina ail,

16 0il pan - removal and installation

Removal

1 Remove the oil level lube (ses Sec-
lion 15).

2 Loosen the front whael lug nuts. Raise
tha front of the vehlcle and support it securely
on jackstands, then remove the front wheels,
3 Remaove the under-vehlcle splash shield.
4 On 2WD models, remove the steer-
ing gear {see Chapter 11). On 4WD modals,
remove only the mounting bolts and pull the
stesring gear downwand.

5  If you're warking on a AWD modal, dis-
connect the front driveshaft from the differen-
tal companion flange and secura it out of the
way with a plece of wire ar rope (see Chap-
ter 8),

6  Draln the engine oil (see Chapter 1},

¥ Free the transmission cooler linea from
tha clip on the side of the angine,

B W you'rs working on a $W0 model, unbaolt
the differential carrier bushing-to-frame bolts
and pull it downward.

8  Remove the bolls securing the ol pan 1o
the transmission belihousing, then remove the
oll pan-to-engine block bolis.

10 Install two oil pan bolts In the |ackscrew
holes at the rear of the oll pan. Carefully
and avenly tighten the bolts until the ol pan
releases from the block.

11 Clean the pan and the bottom of the
bleck with solvent. Note: Do nof use any
power-driven gaskel removal tools suah as
wire wheels and cleaning disks, as this will
damage the companenis,

12 Inspect the oil pan for nicks and cracks
in the sealing areas, Also inspect the oll drain
hole threads for damage.

Installation

13 Apply a 1f-inch bead of RTV ssalant to
the pan) in the sealing area, Note: The pan
must be installed within ten minudes of zealant
appiication.

14 Placa the oil pan on the block and star
the baolts, Tightan the pan-to-transmission
belihousing bolts first, then tighten the all pan-
to-engine block bolts. Tighten the bolis to the
torque listed in this Chapler's Spacifications.
15 The remainder of Installation is the
revarse of removal. Be sure to tighten all fas-
teners to the torque values listed in the rel-
evanl Chapters.

16 Change the engine oil filter and fill the

crankcasa with the correct type and amount
of all (sea Chapter 1).

17 Engine mounts - check and
replacement

1 Engine mounts seldom reqguire attention,
but broken or dateriorated mounts should
be replaced Immediataly or the added strain
placed on the driveline componenis may
cause damage,

Check

2 During the check, the angine must ba
ralsad slightly to remove the welght from tha
maunts.

3 Raise tha vehicla and supporl it securely
on jackstands, then position the jack under the
angine oll pan, Place a large block of wood
betwaan the jack head and the oil pan, then
carefully ralse the angine Just enough to lake
the weight off the mounts. Do not use the jack
o support the entire waight of the angine.

4  Check the mounts ta see if the rubber
is cracked. hardened or separated from the
metal plates. Somelimes tha rubber will split
right down the center, Rubber preservative or
WD-40 can be applied to the mounis to slow
detarioration,

5  Check for ralative movement between
the mount plates and the engine or frame
(use a large screwdrivar or pry bar 1o atternpt
to mowve the mounts). If movement is noted,
chack the tightnass of the mount fastenars first
before condamning the mounts, Usually when
anglne mounts are broken, they are vary obvi-
ous as the engine will easily move away from
the mount when pried or under load,

Replacement
Refer fo Wustration 17,17

6 Disconnecl the cable from the negative
terminal of the battary.

¥ Raise the vehicla and support | securaly
on jackstands, then remove both fron
wheals.

8  Place a block of wood on top of a floor
jack, position the floor jack undar the oil pan
9 I you're replacing the lefi-side angine
mount, remove the inlermadiate stearing
shafl

10 Raise tha engine enough to take the
weight off the engine mounts.

11 Remove the engine mount through-bolt
(sae [llustration).

12  Rawse the engine until the engine mount
i& claar of the frame brackel. Remova the
mount-to-bloack boalls,

13 Twist the meunt around until it comes
friae.

14 Installation is the reverse of removal.
Use non-hardening thread-locking compound
o the mount fastenars and bae sure to fighter
tham to the torque listed in this Chapler's
Specifications,
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~ontents

Section Section
~amshaft and lifters - ramoval, iInspection and Installation ........... 13 Intake manifold - removal and Instalaton ..o s 7
AR ENGIRE IR O, mmmnnn v rssan s irsessmsssis cisssennan s See Chapter 6 Ol pan - removal and installation ... el LS
srankshaft balancer - ramoval and installation ... 10 Ol pump - removal, ingpection and- installation ..., 15
~rankshaft front oll seal - removal and installation............cee 1 Rear main oll seal - replacement.... e i )
~ylinder compression check Repair operations possible with tha ﬂnglna in lhe mhlcla ............. 2
Zylinder heads - removal and INSEHEHON. ... i a Rocker arms and pushrnds removal, inspaction
Jrivaball cheak, adjustment and replacerment... and installation .. ]
Jriveplate - emoval and installation ................. Timing chain - r&muval Inspactlun ﬂnd Instﬂllﬂt.lun ....................... 12
=ngine - removal and installation ............ Top Dead Center (TDC) for number one piston - locating......... 3
=ngine mounts - chack and rePECEMBNt ... Valve covers = removal and INStANAHON ... i 4

=ngine ovarhaul,,...cccu
=xhaust rnarlH’nIds renm-.ral and Instaﬁallnn
Rrarp bR P

Valve springs, ratainars and seals - replacament.....

Water pump - ramoval and Installation San Chaptar 3

Specifications

General

11 T T T e o N M TN e A 325 cubic inches (5.3L) @

Sore and stroke ... 3.778 x 3.622 Inchas

Sylindar numbers [!'mnl tn roarj @
B I it ot AT W P e s 1-3-5-7
Rt st o R G RS AR @ @
e et O e e i b o A SR L o 1-8-7-2-6-5-4-3 @ o

Camshaft
Ty R LT e T e e S R I B L o LD R LN
“amshaft endplay......

2,164 o 2,166 inches
0001 b 0. 012 inch TR
0.283 inch

L

Cylinder numbering - VB engine



2B-2 Chapter 2 Part B V8 engine

Torque specifications* Ft-Ibs {uniess otherwise indicated)

Note: One faof-pound (fi-ib) of lorgue is equivalent fo 12 inch-pounds (In-ths) of forque. Torgue values befow approxifmately 15 feal-pounds are
expresasd in inch-pounds, because mos! fool-pourd torque wrenches are not accurate at these smaller values,

Camshaft sprocket bolt {LHB engine)

Step 1 85

Step 2 Tightan an additional 50 degrees
Camshaft position actuator magnet bolts (LHY enging) e, 108 in-Ibs
Camshafl position actualor solenoid valve {LH3 engine)

T o L P o P e r T T e P S P e 48

] 1] it TR SURCONNY. OB RUOUN - SUTTRPRTPRRFPORIN PRI L | v prrres e (L. Tighten an additional 80 degrees
Camshaft retainer bolts

B T L A i i g e e s 18

Torx head .......... 132 in-lbs
Crankshaft balancer bolt

LT T i | T ot s A D P v R R T Lo 111

11 ol e W I Loosen 360 degress

Step 3.0 ar

e L Ul e e T e AN e Tighten an additional 230 degraeas
Crankshaf rear oll seal retainer BotE. ... s e 22
Crossmember mounting bolls

N b s i et b e e 74

o T e R TP SCPU LR RRIE S e - LR M ba]
Cylinder head bolts (use NEW bolts) (in sequence - see [llustration 8.21)

Btep:1 {all 11 mm bolis = 1 through 100 s i s 22

Stap 2 (all 11 mm bolts - 1 thraugh 18] e e e Tighten an additional 90 degrees
Step 3 (all 11 mm bolts - 1 through 107, Tighten an additional 70 dagrees

Step-4 (all B mm bokts - 11 trough 18] .0 s Sl 22
Driveplate bolts

e s S R e i 15

e e e e e a7

O it ot b B b b e i et LR LR i i T4
Engina mount fastenars

T A e i B S R i 3

N TN o o e 5 s PR SR B P R VP 48
Exhaust manifold bolts

B Tl s R e T o s ey 132 in-lbg

T e B L T B T Y 15
N R P TR R e L e b i R ok P b et L 1 b 15
Exhausl manifold heat shigld Boll.. ... i it BD in-lbs
BBl pIDR: RO IR oo i cosiinasinnsid i iasmanniiimenssr i navaid i sumas i v amansy 2010 25

Intake manifold bolts
B P e e T S T e T iy 44 |n-lbs

et n Rl T L D, B8 In-bs
Ol pan baffla balts..... 80 In-lbs
O Y T e i s Bt b A B P o i e e s s e . 18
Ol Ban TEAr SCOBBE PIUES ... civisrtiitumamatiiassiii sanais s ipassni syt issmnansy A0 in-lbs
Qil pan bolts

T el PO P NI o S o e b s T 18

o TEEE GOVBE v irasesine 106 in-lbs
Ol pump cover balts..,....... 106 in-lbs
Oif pump mounting bolta... 18

B BT O o et e R R A N A A S B 22
TimIng chaiy Covar BOlIS..........corrmrmmns e renms e esns s srassnrsrresmmsses e erpmvsnry 18

Valley cover bolts............. 18

Valve covar bolts ... 106 in-lbs
Valve Ier quite:BORE.....ce . resmeerrrmss e s s seraperey 108 in-Ibs
*Nate: Refer fo Farf C for additional apecifications,
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4.8 Valve cover
mounting bolts

|  General infermation

This Part of Chapter 2 is devotad toin-ve-
hcle rapair procadures for the 530 VE angine,
rhis engine has eight cylinders arranged in
i “W" shape at @ 90-degree angle between
ha two banks. The cylindar heads utilize an
werhead valve arrangament. The aluminum
yiinder heads use pressed-in valve guides
and valve seats. Blocks ara aluminum with
irassed-in iron cylinder sleeves, Hydraulic
olier lifters actuate the valves through tubu-
ar pushrods and rocker ams. The oll pump s
nauntad at the front of the engine behind the
iming chain-cover and is driven by the crank-
shaft.

The LHS engine has VVT (varable valve
achnology); the LHE engine doas not.

To pasitively identify these anglnas,
ocate the Vehicle ldentification Mumber
YINY on the left front cormer of the Instrument
sanel, The VIN s visible from the outside of
he vehicle through the windshield, The aighth
sharacter in the sequance (s the engine des-
gration;

L =5.3L V8 engine

P = 5.3L V8 engine

Information concaming engine removal,
nstailation and owverhaul can be found in Fart
= of this Chapter. The fallowing repair proce-
ures are based on the assumption that the
zrgine is installed in the vehicle, If the engine
135 been removed from the vehicla and
mounted on & stand, many of the steps oul-
ired] in this Part of Chapter 2 will not apply,

Depending on the componants involved,
it may be a good idea to remove the hood o
improve access to the engine as repairs are
performed (refer to Chapter 11 If necessary),

If odl or coclant leaks develop, indicating
a need for gasket or seal replacamant, the
rapairs can generally be made with the engine
in the vehicle. The oil pan gasket, the cylindar
head gaskets, intake and axhaust manifold
gaskeats, timing chain cover gaskels and the
crankshaft ofl seals are all accessible with the
enginge In placa,

Extarior engine components, such as the
watar pump, the starar motor, the alternator
and the fuel injection components, as well
as the intake and axhaust manifolds, can be
removed for repair with the angine in place.

Since the cylinder heads can be removed
withoul removing the engine, valve compo-
nant servicing can also be acoomplished with
the engine In the vehicle,

Replaceament of, repairs to or Inspac-
tien of the timing chain and sprockets and the
gil pump are all possible with the engine in
place,

In extreme cases caused by a lack of
necassary equipmeant, repair or replacement
of piston fAngs, pistons, connecting rods and
rod bearings is possibie with the engine in the
vehlicle, Howeaver, this practica Is not recom-
mendad because of the cleaning and prapa-
ration work that must be done fo the compo-
nents involved.

3 Top Dead Center (TDC) for
number one piston - locating

2 Repair operations possible with
the engine in the vehicle

Many major repalr operations can be
accomplished without removing the engine
from the vehicle.

Clean the engine compartment and
he extarior of the angine with some type of
presaure washer before any work |5 done. A
claan angine will make the job sasier and will
hilp keep dirt out of the internal areas of the
anging.

1 Top Dead Center {TOC) is the highest
point in the oylinder that each plston reaches
as It travels up the cylinder bore. Each piston
reaches TOC on the comprassion stroke and
again on the exhaust stroke, but TDC genar-
ally refers to piston position on the compras-
slon stroke,

2  Positioning the piston({s) al TDC Is an
essential part of many procedures such as
timing chain'sprecket removal

i Before beginning this procedure, be sure
to placa the ransmission In Neutral and apply

the parking brake or block the rear whaals.
Remove the spark plugs (see Chapter 1),

4 Inslall a compression gauge in the
Mo, 1 spark plug hole, It should be a gauge
with a sgraw-in type fitting and a hose at least
gix Inches long. Rotate the crankshatt in a
clockwise direction with a sockel and ralchat
attachad to the bolt threaded into the frent
of the crankshafl while obsarving for pres-
sure on the compression gauge, The momeanl
the gauge shows pressune indicates that the
Mo. 1 cylinder has begun the comprassion
stroke.

5  To bring tha piston to the top of ihe oylin-
der, Inserd a long wooden dowal or a piece of
plastic coat hanger into the number one spark
plug hole until it tauchas the top of the pis-
ton, Usa the dowel (as a fealar gauge) to tell
whare the top of the piston is located in the
cylinder while slowly rotating the crankshaft,
Az the piston rises the doweal will be pushed
out, The paint at which the dowel stops moy-
ing outward |s TOG,

6 I you go past TDC, rotate the crankshaft
countarclockwtsa untll the piston is approxi-
mately one inch balow TDC, then slowly rotate
the cranksheft clockwise again until TOC is
reached

7 After the number one plston has bean
positioned at TOC on the compreéssion siroke,
TDC for any of the remalning pistons can be
located by tuming the crankshalt S0-degraes
{1id-turn) at a time and following the firing
order.

4 Valve covers - removal and
installation

Removal

Refer to illustration 4.8

1 Disconnect the cable from thea negativa
terminal of tha battery (sea Chaplar 5),

2  Remove the engine cover by pulling Nt
upward,

3 Disconnect the Intarfering angine wiring
harnesses and move them aside.

4 [Fyou're working on the right valve cover,
detach the heater hoses from the hosa bracket
on the valve cover. Remove the heater hose
brackat.

5  Discornect the spark plug wires from the
colls by first twisting tham a half turn lo loosen
thermn, Pull only on the boot - not an the wire.
G Remove the lgnition coll bracket along
with tha coils

7 Disconnect the PCVY fuba or vant hose
from the valve cover.

B Remowve the valve cover bolis, then
detach the cover from the cylinder head (see
illustration). Note: /f the cover i sluck o
the eylinder head, bump ane and with a block
af wood and a hammer to jar # loose. If that
doesn't work, try to slip & Rexible putty knife
belween the cyinder head and cover fo break
the gaskel seal, Don't pry af the cover-to-head
joint or damage {o the sealing surfaces may
accur fleading fo oll leaks in the future).
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4.11 Position the new gasket in the valve
cover lip

Installation
Rafer lo lustration 4. 11

8  The mating surfaces of sach cylinder
head and valve cover must be perfectly claan
when the covers are installed, Use a gasket
scraper to remove all traces of sealant and
old gasket material, then clean the mating
surfaces with brake system cleaner. If there's
sealant or ol on ha matling surfacas when the
covear is installed, oil leaks may develop,

10 Clean the mounting bolt threads with &
die to remove any coroston and restora dam-
aged threads. Make sure the threaded holas
in the cylinder head are clean - run & tap into
them to mmova cormosion and restore dam-
aged threads.

11 Position the gasket inside the cover lip
{see illustration). If the gasket will nol stay
in place in e cover lip, apply a thin coat of
RTY sealanl to the cover flange, then allow
{he sealant to set up 50 the gaskal adheres (o
the cover

12  Tighten the bolts in three or four steps lo

5.2 Remove the mounting bolts (A)
and rocker arms, then remove the pivot
support pedestal (B)

the torque listad In this Chapler's Specifica-
ficns.

132 The remalnder of installation is the
revarse of removal, Use thread locking matsa-
rial on the ignition coil bracket studs and nuts.
14 Start the engine and check carafully for
oll leaks as the gngine warms up.

5 Rocker arms and pushrods
- removal, inspection and
installation

Removal

Rafer to luslrations 5.2 and 5.3

1 Remove the valve covars from the cylin-
der heads (see Section 4).

2 Logsen the rocker arm plvot bolts one
at @ time and ramove the rocker arms and
bolts, then remaove the pivoat support padestal
{see illustration). Keep track of the compo-

nant positions, since they must be refurme
to the same locations, Store each set of com
ponants separately n a marked container
ansure thal they're relnstalled in thelr argine
locations, This Includes the rocker arms an
the pivel support

4  Remove the pushrods and store them |
ardar to make sure they don't gel mixed u,
during Instaliation (see illustration).

Inspection
Rofaer to ifustration 5.4

4  Check each rocker arm for wear, crack:
and other damage, aspecially where tha push
rods and valve stems contact the rocker arn
(ses llustration).

5  Check the plval bearings for binding an
roughness. If the bearings are wom or darr
aged, replacement of the entire rocker arm wi
be necessary. Note: Keap in mind fhat thn
is no valve adiustment on these engines, 3
axeessive wear or damage Jn the valve trai
can easily result in excessive valve claarance
which in fum wilt cause valve noise when th
afgine (s running. Also check the rocker arr
pivot support padestal for cracks and othe
abwious damage,

6  Make sure the hole at the pushrod an
of each rocker am s open.

T Inspect the pushrods for cracks an
excessive wear al the ends, also chack ths
the oil hole running through each pushrod |
not clogged. Rall mach pushrod across a piec
of plate glass to see il it's bant,

Installation
Refar la lustration 5.9

B Lubricate the lower end of each pushro
with clean engine il or enging assembly lub
and install tham in their original location:
Make sure each pushrod seats completaly |
the lifter socket,

8  Apply engine assambly lube to the anc
of the valve stems and o the upper ends ¢

5.3 Store the pushrods and rocker arms in order to ensure they
are reinstalled in their original locations

(&)

A Pushrod socket

B Pivol beanng

5.4 Rocker arm wear points

C  Valve sfem confact point
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5.9 Lubricate the pushrod ends and the
valve stems with engine assembly lube
before installing the rocker arms

e pushrods to prevent damage to the mating
urfaces on initial start-up (see illustration).
a0 apply clean engine oil (o the pivat shah
ind bearing of each rocker arm and install the
ocker arms loozely In thelr onginal locations.
10 WOT tighten the bolts at this time|

0 Retata the crankshaft until the number
ne plston is at TDC on the compression
Iroke (see Section 3). Both pushrods for the
umbear one eylinder should ba in the lowered
ozifion. When the numbear one piston |s al
DC, tighten the intake valva rocker amms for
e Mumber 1, 3, 4, and 5 eylinders and the
whauszl rocker amms for the Mumber 1, 2, 7,
ind & eylinders, Tighten aach of the specified
goker arm bolts o the torque listed in this
~hapter's Specifications.

1 Rotate the crankshaft 360 degrees.
ighten the intake valve rocker arms for
he Mumbar 2, 8, 7, and & cylinders and the
whaust rocker arms for the Mumber 3, 4, 5,
ind & cylinders, Tighten each of the rocker
irm bolls to tha torque listed in this Chaptar's
specifications,

2 Install the valve covers {see Section 4],
tart the englne, listen for unusual valve train
wiges and check for oll leaks st the valve
over gaskats,

i Walve springs, retainers and
seals - replacement

vefer to Mustralions 6.5, 8.8, 6,10, §.15a,
5. 180 and 6.19

Note: Brokan valve springs and defactive
slve stem seals can be replaced without
Bmaving the eylinder head, Two spegial fools
ind A comprassed air source ara normally
wquired fo perdfarm this operalion, so read
hraugh this Seclion carefully and rent or buy
he tools before beginning the job,

| Ramove the spark plugs (see Chapter 1),
! Remove the valve covers (ses Section 4),
1 Rotate the crankshaft until the number

Fs. W :i‘u. -

6.5 Thread the air hose adapter into the

spark plug hole - adapters are commonly
available from auto parte stores

one piston is &t Top Dead Center on the com-
pression stroke (see Section 3).

4 Ramove the rocker arms lor the num-
ber 1 piston,

5  Thread an adapter into the spark plug
hole and connect an air hose from & com-
prassed alr source to it (see illustration),
Mast aute pars stores can supply tha air hoss
adapter, Note: Many cylinder compression
gauges utliiza a scraw-in fifting that may wark
with your air hose quick-disconnect fitting, If
a cylinder compression gauge fithng is used,
It will be necessary fo remove the Schradar
valve fram the end of the fitting before wsing It
i this procedure,

6 Apply compressed alr to the cylinder. Tha
valves should be held in place by the alr pras-
sure, Warning: If the cylinder isn't exaclly at
TOC, air pressure may force (he plston down,
causing the engine fo quickly rofate, DO NQT
leave a wrench on the crankshaft balancer
bolt or you may be injured by the tool,

7 Stuff shop rags into the cylindar head
holes around the valves lo prevent parts and
tools from falling into the engine,

2] Using a socket and a hammer, gently tap
on the top of each valve spring relalner sev-
aral timea (this will break the sesl between the
yalva keepar and the spring retainer and allow
the keeper to separate from the valve spring
retainer as the valve spring is compressed),
then use a valva-spring comprassor o com-
press the spring, Remove the keepers with
small neadle-nosa pliera or a magnet (see
lustration). Note; Several different fypes of
tools are avallabie for comprassing the valve
springs with the head in place. One type grips
the fower spring colfs and presses on ihe
retainer as the knob js tumed, while the laver-
type showh here wtillzes the rocker arm balt for
teverage, Both fypas work vary wall, athaugh
tha laver fype {5 usually less expensive,

8  Ramove the valve spring and retainer.
Note: If air pressure faifs to refain the valve
i the closed posifion during this operation,
the valve face or sesl may be damaged, If 50,

6.8 Once the spring is depressed, the
keepers can be removed with a small
magnet or neadle-nose pliers (a magnet is
prefarred to prevent dropping the keepers)

the cylinger head will have o be removed for
repalr,

10  Remove the old valve stem seals, nating
differances between the intake and exhaust
sedls (ses illustration)

11 Wrap a rubber band or tape around the
top of the valve siem so the valve won't Tall
into the combustion chamber, then releasa
the air pressure.

12 Inspect the. valve stem lor damage.
Rotata the valve in the gulde and check the
end for eccentric movemenlt, which would
indicate that the valve is bant.

12 Move the valve up-and-dewn in the
guide and make sure il dogs not bind. If the
valva stem binds, either the valve is bent or
the guide i damaged. |n elther case, the
head will have to ba removed lor repair,

14 Reapply air pressura (o the cylinder to
retaln the valve In the closed position, than
remove tha tape or rubber band from the
valve stem,

15 W you're working on an axhaust valve,
install the new exhaust valve seal on the valve
stem and press it down over the valve guide
to the specified depth. Don't force the seal

6.10 Use a pair of needle-nose pliers to
remove the valve seals
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6.15a Be sure to install the seals on the
correct valve stems

1 Intake valve seal
2  Exhaust valve seal

against the top of the guide {see llustrations),
MNote: On aluminum heads, ba sure fo take thiz
measurament from the steel spring seat fo the
fop edge of the intake and exhaus! valve seals,
et from the aluminum seat on the head!

16 | you're working on an intake valve, install
a new intake valve stem seal over the valve
stern and press it down over the valve guide to
the spacified dapth, Don't forca the Intake valve
seal against the top of the guide. Caution: Do
ricl instal an exhaus! vatve seal on an intake
valve, a5 high ol consumplion will restlf,

17 Install tha spring and retainer in position
over the vah,

18 Compress thi vahve spring assembly only
ancagh to install the keepars in the valve stem.
19 Position the keepers in the valve stem
groove, Apply & small dab of greass (o the
Inside of each keepar to hold it in place if nec-
asaary (see (llustration), Remove the pras-
sure from the spring tool and make sura the
keapers are seatad,

20 Disconnect the air hose and ramove the
adapter frorm the spark plug hole,

21 Repeal the abova procedura on the
mmaining cylinders, following the firlng order
sequence (see this Chapter's Specifications).
Bring each pistan fo Top Dead Center on the
aompresslon stroke before applying air pres-
sure (see Sootlon 3).

22 Reinstall the rocker amm assemblies and
the valve covers (see Sections 4 and &)

23 Start the angine, than chack for oll leaks
and unusual sounds coming lrom the valve
aover area. Allow the engine to idle for at least
five minutes bafore reyving the engine.

7  Intake manifold - removal and
installation

Waming: Walt unifil the engine is completaly
cool before slarting this procedurs,

Removal

1 Reliava the fual system pressure (see
Chapter 43, then dizconneact the cable from tha

6.15b Install the intake and exhaust valve
srals to the specified depth - measure
from the spring seat to the top edge of the
valve seal

nagative tarminal of the battary (see Chap-
ter 5).

2  Refar to Chapter 4 and remove tha air
filter housing outlet duct,

3 Refer to Chapter 5 and remove the akter-
nater.

4  Label, then disconnect all of the engine
wiring harnesses that interfere with intake
manifold removal. Also detach all the harness
retaliners and clips. Move the detached har-
nesses aside and sacure them out of the way.
Mote: Clear iabeling will make the assemibly
procedure go smoothly and guickly,

5 Disconnect the power brake vacuum
hose from the booster.

6  Disconnect the hose from the canister
purge solencid (see Chaptar 6), Disconnect the
fuel line from the fuel rail (see Chapter 4). Dis-
conned the POV hose from the intake manifold.
7 Disconnect any remaining electrical con-
nectars or vacuum hoses connected to the
intake rmanifeld or throtila body,

8  Loosen the intake manifold mounting
bolts in 1/4-tum Increments in the reverse
ardar of the tightening sequanca until they
can ba removed by hand (see [llustration

6.19 Apply small dab of grease to eac
keaper as shown here before Installation
= it'Il hold them in place on the valve stem
as the spring is released

7.14). The manifold will probably be stuck to
the cylinder heads and foroe may ba required
to break the gasket seal. A prybar can be
positioned between the front of the manifold
and the valley tray to break the bond mada by
the gasket, Gaution: Do not pry between the
manifold and the heads or damage lo the gas-
kel sealing surfaces may resull and vacuum
teaks could develop. Also, don't use loo much
force - Hive manifold is made of & plastic com-
posife and could crack,

g Remove the intake manifold. As tha man-
Il ts lifted from the engine, be sure o check
for and disconnect anything still attached to
the manifold, Note: Removing the manifold
will be pasiar if you have an assistant hold ifhe
wiring hamesses cut of ha way,

Installation

Rafer o flustrations 7.12 and 7,74

Mote: The mating surfaces af the cptindear
heads, block and manifold must be perfacty
clean when the manifold is installed,

10 Carefully remove all traces of ald gasket
materal. Note that tha intake manifold is made
of a composite matarial and the cylinder heads
are made of aluminum, therefore aggressive
scraping 1s not suggested and will damage the
sedling surfaces. After the gasket surfaces are
cleaned and frea of any gasket material, wipe
the mating surfaces with a cloth safurated
with safety solvant. If there is old seslant or
oll on the mating surfaces when the manifold
is installed, oil or vacuum leaks may develop,
Use a vacuum cleaner to remove any gashal
matarial that falls Into the intake ports in the
heads.

11 Use a tap of the correct size to chase
the threads in the boll holes, then use com-
pressed air (if available) to remove the debris
from tha holes. Warning: Wear safely glasses
or a face shiald to protec! your eyes wher
using compressed air,

12 Position the new gaskets on the Intakes
manifold (see lustration), Mota that the gas-
kets are equipped with Installation tebs that
must snap inlo place on the Intaka manifold.

7.12 Align the tabs on the intake gaskets
with the tabs on the manifold and snap
the gasket into place
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he waords "Manifold Side” may appear on the
jasket. If so, this will ensure proper Installa-
ion. Make sure the gaskets snap into place
ind all Intake port openings align.

13 Carefully set tha manifold n place,

14 Install the bolts and fighten them follow-
ng the recommended sequence (sea illus-
ration) to the torque listed in this Chapler's
specifications. Do not ovartighten the bolts or
jasket leaks may devealop,

15 The remainder of Installation Is the
averse of removal, Start the engine and
zheck carefully tor vacuum leaks al the intake
nanifold jointz,

i Exhaust manifolds - removal and
installation

Removal
Refer fo ilustretions 8.3, 8.8a and 8,8b

Warming: Use caulion whan working around
he exhaust manifolds - fhe sheel melal heal
chiglds can be sharp on the edges. Also, the

engine should be cold when this progedure is
foflowad.

1 Disconnect tha cable from the negative
terminal of the battery (ses Chapler §, Sec-
tion 1}

2  Loosen the laft front wheal lug nuts if
you're removing a left-side manifold, Raise the
vehlcle and support it securaly on jackstands,
3 Working under the wahicia, apply pen-
etrating oil to the exhaust pipe-to-manifold
studs and nuts {(theyre usually rusty) (see
illustration),

a4 I you're remaoving-a lefl-slde manifold,
remove the laft front wheel, Remove tha inner
fender splash shield (see Chapler 11),

5  Disconnect the exhaust pipe/catalytic
converer plpe fram the exhaust manifold.

6 Remove the spark plugs (sse Chap-
ter 1.

7 Remove the oll dipstick tuba |f you're
warking on a right-side manifold,

b} If @ new manifold is to be installed,
remove the heal shield (see illustration),
Remove the manifold mounting bolts, then ift
off the exhaust manifold and its pasket (ses
Hustration).

#.8a Exhaust manifold - heat shield bolts 8.8b

8.3 Typical exhaust pipe-to-manifold nuts

Installation

@  Check the manifold for cracks and make
sure the boll threads are clean and undam-
agad. The manifold and cylinder head mat-
ing surfaces musl b clean before the mani-
folds are reinstalled - use a gaskel scraper 1o
remove all carbon deposits and gasket mate-
rial. Note: The cplinder heads are made of
aluminum, therefore aggreasive soraping will
damage the sealing surfaces.

10 Install the heat shields, then install the
bolts and gaskets onto the manifold. Retaining
tabs surrounding the gasket bolt holes should
hold the assembly together as the manifold is
Installed,

11 Starting at the fourth thread, apply a 1/4-
inch wide band of mediom-strength thread
Ipcking compound ta the threads of the bolts,
Mote; The manufaciurar recommunds not
appiying thread locking compound on fhe first
three threads,

12  Place the manifold on the evlindar head
and install the mounting bolts finger tight

13 When tightening the mounting bolts,
work from the center o the ends. Tighten the
holls in two steps to the torgue listed in this

Exhaust manifold mounting bolts
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9.7 The alternator bracket can ba unbolted and moved forward as
8 complete assembly

Chapler's Spacifications. I required, bend the
exposed end of the axhaust manifold gasket
back against the cylindar head,

14 The remainder of Installation s the
revarse of remaoval.

15  Starl the engine and check for exhaust
laaks.

8 Cylinder heads - removal and
installation

Warning: Wait unti the engine (s complefely
cool before beginming this procedure,

Note: i will be necossary o purchiase & new
set of 11 mm cylinder head bolls for this pro-
cedure.

Removal
Refar fo Mustrations 8.7 and 8,12

1 Relieve the fuel systam pressure (see
Chapter 4), Disconnect the cable from the
negativa tarminal of the battery (sas Chap-

1

8.18 Position the head gasket over the
dowels at each end of the cylinder head
with the mark facing the front of
the vehicle

9,12 Using a prybar Inserted Into an intake port to break the head

loose - do not use excessive force or damage to the head

tar 5) and drain the cooling system {(see
Chapter 1},

2 Remove the intake manifold (ses Sec-
tion 7) and the coolant pipe.

3 Detach the exhaust manifold{s) from the
cylinder head{s) (see Section 8). It is nol nec-
gssary o disconnect the rmanifold{s) from tha
exhaus! pipe(s) ;

4  Remove the valve cover(s) (see Sec-
tien 4},

5 Remove the rocker arms and pushrods
(see@ Section 5). Caution: Keep all the parts
in order 5o they can be reinstalied in the same
locations,

B Remove the coolant air bleed pipa.

Left eylinder head

7 Ramove the alternator and its bracket
(see Chapter 5) (see illustration),

B Disconnect the ground strap at the back
of the cylinder head.

Right cylinder head

8  Remove the dipstick tuba,
10 Remove the healer hose brackel from
the front of the cylinder head,

Both cylinder heads

11  Loosen the head bolts in 1/4-turn incre-
rments in the revarse order of the lightening
sequence (see illustration 9.21) untll they
can be removed by hand. Note: Thers will
be differant fength and size head bolts for dif-
farent locations. Make a note of the different
sizes and lengths and where they go when
remaoving the bolts to enaure correct instalfa-
tion of the new bolts

12 Lift the head(s) off the engine, If resis-
tance is falt, do not pry betwesn the haad and
block as damage to the mating surfaces will
rasull, To dislodge the head, place a prybar or
long screwdniver into the intake port and care-
fully pry the head off the engine (see llustra-
tion).

13  Store the heads on blocks of wood to
prevent damage to the gasket sealing sur-
faces.

may result

Installation
Refer to ilustrations 8,18 and 9.21

14  The mating surfaces of the aylinder
heads and block must be parfectly clean
when the heads are inslalled, Gaskat removal
solvents are available al auto pants slores and
may prove helpful.

15 Usea gaskel scraper to remave all traces
of carbon and old gasket material, then wipe
the mating surfaces with a cloth saturated
with brake system cleanar. Note: The cylinder
heads on some engines are made of alumi-
num, therefore aggresshiee scraping is nof sug-
gested and will damage the sealing surfaces.
If there s cil an the mating surfaces when
the heads are installed, the gaskets may not
seal correctly and leaks may develop, When
working on the block, use a vacuum cleanar 1o
remoye any debris that falls into the eylindears
16 Check the block and head mating sur-
faces Tor nicks, deep scratches and other
damage. Il damage is slight, It can be removed
with amery cloth, If it is excessive, machining
may bea the only alternative,

17 Use a fap of the comect size to chase the
threads in the head bolt holes in the block, ITa
lap s not avallable, spray a liberal amount of
brake cleaner Inte each hode. Use compressed
alr {If avallable) to ramove the debris from the
holes, Warning: Weaar safely glasses or a
face shield o protect your eyes when using
comprassed air, Al oylinder head bolts should
be replaced with new bolts,

18 Position the new gaskets over the dow-
els in the block (see illustration).

189 Carefully position the heads on the block
withoul disturbing the gaskels,

20  Befare installing the B mm head bolts,
coal the threads with a medium=-strangth
thread locking compound, then install the
MNEW & mm head bolts (bolts 11 through 15)
21 Install NEW 11 mm head bolts {boils 1
through 10) and tighten tham fingar tight,
Follewing the recommended sequence (see
ilustration), ighten the bolts In four steps to
the torque listed in this Chapter's Specifica-
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8.21 Cylinder head
bolt tightening
sequence

ans, Warning: D0 NOT reuse head bolls -
wal's raplace them with new ones.

2 Install the coolant plpe, using new gas-
sts, onte the cylinder heads., Tighten the bolis
 Ihe torgue listed In this Chaptar’s Spacifica-
INE.

3 The remainder of Installation is the
wersa of ramoval.

4 Add coolant and change tha ol and filter
ee Chapter 1), Start the engine and check
i proper operation and coolant or oil leaks.

0 Crankshaft balancer - removal
and installation

afar to Mustrations 10.6 and 10.9

ote: This procedurs requires a special bal-
noar installafion tool and a new crankshaft
wlancer boll, Read through the enlire proga-
ure and aliain the lool and malerials before
rceeding.

Disconnec! the cable from the negative
rminal of the battery (see Chapter §, Sec-
an 1),

Raise the front of the vehicle and sup-
ot it securaly on jackstands.

3 Ramove the dnvebelt (ses Chapter 1),
Remove the cooling fan and shroud: assembly
{sea Chapter 3).

4 Working under the vehicle, remove
the stone shield from below tha engina {if
equipped),

5 Remove the starter motor (see Chap-
ter 5). Have an assistant wedge a larga
sarawdriver or prybar into the drivaplate ring
gear teeth, then loosen the crankshaft pulley
cantar balt.

& Pull the balancer off the crankshall with
a puller {see illustration). Caution: The
faws of the puller must only comfact the Hub
of the balancer - not the ouler ring. Note:
The praoper adapler or a long Allen-head boll
should be inserted inlo the crankshalt nose
for the pulfer’s lapered Hip lo push egainst to
prevant damage (o the crankshalt throads,

7 Position the crankshalt pulley/balancer an
the crankshaft and slide it on &s far as itwill go.
B Using tho crankshaft balancer installa-
tion tool, press the crankshaft pulley/balancer
onta the crankshatt,

8  Install the old crankshafl balancar boll
and tighten the crankshaft boll to the Step 1
torgque listed |n this Chapter's Specifications.
Remaove the ald bolt and measure the dis-
tance from the snout of the crankshaft to the
balancer hub {see illustration), VWhen prop-
erly installed, the balancer hub should extend
3132 o 11/84-inch past the crankshaft snout.
If the measuremeant is incorrect, reinstall the
balancer installation tool and press the bal-
ancar on the crankshaft until the measure-
ment s coract;

10 Install 2 new crankshafl balancer bolt
and tighten it to the torgue and angle of rota-
tien listed In this Chapter's Specifications,

11 The remainder of installation is the
revvense of ramoval.

11 Crankshaft front oil seal -
removal and installation

11.2 Carefully pry the old seal out of the
timing chain cover - don't damage the
crankshaft in the process

Refer fo isstrationa 11,2 and 71.4

1 Remove the crankshaft balancer (see
Section 10).

106 The use of a three jaw puller will
be necessary to remove the crankshaft
balancer - always place the puller jaws

around the hub, not the outer ring

10.9 Before the new crankshaft bolt is
installed and tightened, the balancer must
be measured for proper installation -
when properly installed, the balancer hub
should extend 3/32 to 11/64-inch past the
crankshaft snout

2 Mote how the seal is installed - the new
ana must be instalied o the same depth and
facing the same way, Carafully pry the oll seal
aul of the cover with a seal puller or a larga
sorewdriver (see |llustration). Be very careful
not to distort the covar or scratch the crank-
shafll Wrap electrician’s lape around the tip of
the screwdriver to avoid damage to the crank-
shaft,

3 Ilthe seal is being replaced with the tim-
ing chain cover removad, support the cover on
fop of two blocks of wood and drive the seal
aut fram the rear with a hammer and punch,
Caution: Be careful nof to scratch, gouge or
distort e araa thal the seal fits into or a feak
will developn,

4 Apply clean engine oll or multi-purposs
grease to the outer edge of the new ssal, then
install it in the cover with the lip (spring side)
facing IN. den't lubricate the sealing part of
the aeal. Drive the saal into place (see illus-
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11.4 Drive the new seal into place with a large sochet

and hammer

tration) with & large sockel and a hammer (if
4 larpe sockel isn't avallable, a piece of pipe
will also work), Make sure the seal anters the
bore squarely and stop when the front faca is
at the proper depth,

5  Check the surface on the balancer hub
that the oil seal ridas on. If the surface has
boen groovad from long-time contact with the
seql, replace the crankshaft balancar,

6  Lubricate the balancer hub with clean
englne oll and rainstall the crankshaft bal-
ancer as desoribad in Section 10.

T The remainder of installation is the
reversa of remaoval,

12 Timing chain - removal,
inspection and installation

Waming: Wait unlil the engine (s completely
coal bafore baginning ihis procedure.

Caution: The fiming system is complex, and
sevare engine damage will occlr if you make
any mistakes. Do nof attempt this procediure
unless you are highly experenced with this

12.3 Detach the hoses, then remove the bolts and lift off the water

pump manifold (engine removed for clarity)

type of repair. If you are at all unsure of your
abilities, be sure to consull an expert, Double-
check all your work and be sure evendhing 5
correct before you altermpt 1o stard the engine.

Removal and inspection

Rafer to Mustrations 12.3, 12.6. 12.8, 12.9,
1291, 1212, 12 14 5nd 1217

Note: Refer io Step 10 for information on the
camshaft actuator componeants utsed on LH3
angines,

Note: A speclal tool {5 recommended for
aligning the timing chain cover durng instalia-
tior (sea Step 29).

1 Disconnect the cabla from the negative
terminal of the battery (see Chapter 5, Sec-
tion 1),

2 Drain the cooling systam and engine oll
{zea Chapter 1).

3  Remove the walar pump {see [llustra-
tionj (see Chaplar 3),

4 Remove the crankshaft balancer (ses
Section 10),

5  [Disconnect the wiring from the camshaft

12.6 Timing chain cover mounting bolts (arrows)

12.8 Timing chain alignment marks - when properly aligned, the
crankshaft sprocket should be In the 12 o'clock position and the
camshaft sprocket should be in the 6 o'clock position

position sansor and the camshaft position
actuator magnet (if equipped).

&  Remove the timing chain cover molnt-
ing bolts and separate the fiming chaln cover
from the block (see illustratian). The cover
may be atuck; if so, use a putty knife to break
thie gasket seal. The cover can easlly be dam-
aged, s0 DO NOT attempl 1o pry it off

7 Remove the oll pump (see Section 15},

Engines without camshaft position
actuator

B  Loosen the camshaft sprocket bolts ane
turn, then screw the crankshal batancer bolt
into the end of the crankshaft and rotate the
crankshaft in the normal directicn of rotation
(clockwisa) until the timing marks align (see
ilustration).

] Ramowve the bolt fram the end af (he
camshaft, then detach the camshafi sprochet
and chain as an aszembly (ses [llustration).
Cautlon: Do no! tum the crankshalt or the
camshall while the chain s off. Damage (o (he
pistons andfior the valves colld resull.
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12.9 Remove the upper sprocket along
with the sprocket (engine without
camshaft position actuator system shown)

Engines with camshaft position
actuator

10 Sorew the orankshaftl balancer bolt
into the end of the crankshalt and rotata the
crankshaft in the normal direction of rotation
(clockwise) until tha timing marks align (see
ilustration 12.8).

11 Remove the solencid valve from the cen-
ter of tha uppar sprocket assembly and dis-
card it (see llustration). It must be replaced
with & new ona,

12 Loosen the actuator from the front of
the camshafl by putting your fingers around
the rear of the chaln and sprocket while pull-
ing It off (see Nlustration). Warning: Don'f
grasp the reiuctor wheal or any other parts of
the assembly, The actuator could pop apart,
Iniure you ahd become damaged

13 Remove the actuator assambly along
with the chain, then separate the chain, Cau-
tlon: Do naof turm the crankshaft or the cam-
shaft while the chain is off. Damage to the
pistons anddor the valves could resufl,

14 Tie the actuator assambly togather for
safety {ses illustratian),

All engines

15 Remove the Uming chain lensionar and
inspect it for wear and damage.

168 Also inspect the camahalt and crankshaft
sprockets for wear and damage.

17 If replacement of the timing chain is nec-
agsary, remove the sprocket from the crank-
shaft with a two-or three-jaw puller, but be
careful not to damage the threads in the end
of the crankshaft (see illustration).

Installation
Rafar to Nusiration 12,28

Caution: Before starling the angine, carafully
rofate the crankshaft by hand through at least
e full revolutions (use & socket and breaker
bar an the crankshall pulley center balt),
if you feel any resistance, STOP! There /s
something wrong - most fkely, valives are con-
{acting the pistons, You must fnd the problem
tefore procoading. Check your work 8nd see

[+ | a
12.11 Camshaft position actuator system
components - the “bolt” Is the solenold
valve (It must be replaced with a new
one whenever [t's removed); don't try to
disagsemble the actuator mechanism

if any updated rapair information is availabie.
MNote: Timing chains must be replaced as a
set with the camshafl and crankshafl sprock-
als, Maver gl & new chain on old sprockets.
18 Use a gasket scraper to remove all
traces of old gasket material and sealant from
the cover and engine block.

19 Align the crankshaft sprocketl with the
Woodruff key and press the sprocket onto
the crankshaft (if removed) with the vibration
damper bolt, a large socket and some washers
o tap It gently Into place until it is completely
seated, Cautlon: f resisiance is ancounterad,
do not hammer the sprocket onto the crank-
shaft, I may eventually move anto the shaft,
but it may be crecked in the process and fall
later, causing extensive engine damage.

20 Loop the new chain over tha camshafl
sprockel, then tum the sprocket until the tim-
ing mark is at the bottom (if you're working on
an engine with the camshafl position actua-
tor system, you'll ba installing the actuatar
sprocket assembly rather than the sprocket),
Mash the chain with the crankshall sprocket

12,14 Secure the actuator with a wire
tie or something similar to ensure that it
doesn't come apart

pulling the actuator from the end of the
camshaft - don't pull on the reluctor ring
as it could pop apart and be destroyod

and position the camshaft sprocket on the end
of the camshaft, If necessary, urn the cam-
shafl so the dowel in the camshafl fits Into the
hole in the sprocket with the timing mark in
the & o'clock position {see illustration 12.8)
When the chain Is Installed, the iming marks
MUST align as shown,

21 For angines using a camshalt position
acluator, lay a straightedge across the front af
the bliock and varify that the timing chain doas
not protrude In front of the face of the engine
block.

22 Tighter either the camshaft sprocket bolt
or the NEW camshaft positlon actuator valve
{e the tarque isted in this Chapter's Specifica-
tions.

23 Comprass the timing chain tensioner and
tamporanily insert a pin in the hole to securs it
in thie retracted position.

24  |nstall the tensioner and tighten the bolts
o the tormue listed in this Chaptar's Specifica-
tions, Remove the pin to allow the lensionar o
axtand, Caution: Carefully and sfowly rofate
the crankshaft by hand through at jeast two
full revalutions {use & sockel and breaker bar

12.17 The sprocket on the crankshaft can
be removed with a two or three-jaw pullar
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12.28 Install the front
cover with a new gasket
onto the engine block
LOOSELY - the cover
must be aligned properly
before final installation

an the crankshaft pulley cenfer bolth, IF vou
faal any resistance, STOP! Thera /s some-
thing wrong - most ikely valves ara contacting
the pisfons. You must find the problem before
proceeding.

25  Install the oil pump onta the engine {see
Sectlon 15),

26 Clean all sealing areas of the timing
chain cover and remove &l traces of old seal-
ant. Clean the area with brake systam cleaner
to remove olly residue, Remove the crank-
shaft oll seal and purchase a new ong.

27 Apply a bead of BTV sealant fo the cor-
ners where the oil pan meets the engine block
28 Install the timing chain cover on the enging
loossly using & new gasket (see illustration).
Tha baofts should be snug but not tight,

28 Align the timing chain covar as follows:

&) Obtain a cover aligniment fool (GM part
no. JET47E). This foof is also availlable
fram other tool manufaciurers.

b) Place the too! over the crankshalf snouf
with the legs registered into the sfots on
the frant cover.

¢l Secure the lool using the crankshart bal-
ancer bolt but don't overtighten .

dl With the liming chain cover proparly

afigned, tighten Ihe cover bolts and
ail pan bolls to the torgque fisted in this
Chaptar’s Specificalions.

g} Remove the fool,

30 Install & new crankshaft oll saal (see
Section 11},

31 The remainder of installation is the
reverse of removal,

32 Refill the cooling system and enging oil,
and replace the engine oil filter (sea Chapter
1). Run the engine and check for oll and cool-
ant leaks.

13 Camshaft and lifters - removal,
inspection and installation

Waming: Wait uniil the engine (s completely
ool before beginning this procedure,
Cautlon; If the camshaft is being replaced,
always install new lifters as wel, Do not use
oid fifters on a new camshait,

Removal
Refar to Mustrations 13,138, 13.13b and 13,15
1 Disconnect the cable from the negative

13.13a The roller lifters are held in place by retainers - remove
the retainer bolts and remove the retainers and the lifters as an
assambly - note that each retainer houses four individual lifters
and they must be Instalied back in their original locations if
they're going to ba reused

battery lerminal {see Chaplar &, Seatlan 1),

2  Relieve the fuel syatem pressure (see
Chaptar 4},

3 Remove the radiator (ses Chapter 3).

4  Remove the auxiliary automatic trans-
misslan Muid cooler, if aquippad

5 Disconnact the power steering cooler
and move it aside.

6 Remove the air conditioning condanser
{see Chapter 3).

7 Remove the valve covers (see Section 4),
8  Remove the intake manifeld (see Sec-
fion 7).

8  Remove the rocker arms and pushrods
{see Section 5)

10  Remove the Eming chaln and sprockets
(sea Secton 12),

11 Remove the cylinder heads (see Sec-
tion 9).

12 Before removing the lifters, arrange to
stare them In a cleary labeled box to ensure
that they'ra reinstalled in thelr original loca-
tions:

13 Remova the |ifter retainers and lifters
and stora them whare they won't get diry
(see illustrations). DO NOT attempt to with-
draw the camshalt with the lifters in place.

14 If the lifters are buill up with gurm and var-
nish they may not come out with the retainer. If
g0, there are saveral ways o axtract the lifiars
from the bores, A special ool designad 1o grip
and remave lifters is manufactured by many
lool companies and |5 widaly availabla, but it
may not be required in avery case, On newer
angines without a lot of varnish buildup, tha
liftars can often be removed with & small mag-
net or even with your fingers, A machinist's
goribe with a bent end can be used to pull the
lifters out by positioning the point under the
refainer ring in the top of sach lifter, Caution:
Den't wusa pliars to remove the lifters unloss
vau infend fo replace them wilh new ones.
The pliers will darmage the precisely machined
and hardened (iftars, randering tham useiass.
15 Remove the bolts and the camshafl

13.13b Once the |ifters and retainers are removed from the block
they can be marked (for location and Installation purposes)
and Inspected
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315 Remove the bolte and take off the
ymshaft retainer plate, noting which side
faces the block

ainer plata, noling which direction faces the
ok (see illustration).

i Thread a bolt Inta the camshaft sprocked
it hole 1o use as a handle whan removing
e camshaft from the block,

* Carefully and stowly pull the camshalt
it. Support the cam near the block so the
e don't nick or gouge the bearings as il's
thdrawn.

1spection

amshaft lobe lift check

pfar to Hustrations 13 18a and 13,180

i Measure the camshaft lobe height and
& basa circle (see |llustrations), The differ-
oe between the two measuremants is the
ba lift {lobe height - base cirale = lobe [ift),
acord this figure Tor future reference and
peat the check an the remaining camshaft
bes,

3 Alter the lobe lift check is complete,
ympare the results to the values listed in
is Chapter's Specifications. If the lobe lift is

13.21 Check the diameter of each
camshaft bearing journal to pinpoint
excessive wear and out-of-round
conditions

g B
13.18a W the camshaft s removed from

the enging, lobe lift can be obtained by
measuring camshaft lobe height . . .

{.002 Inch less than specified, cam lobe waar
has ccourred and a new camshaft should be
Installad.

Camshaft bearing journals, lobes
and bearings

Refar fo Mustration 13.21

20 After the camshaft has been removed
from the engine, cleaned with solvent and
dried, Inspect Ihe bearing journals for uneven
wear, pitting and evidence of selzura. If the
journals are damaged, the bearing Inserls in
the block are probably damaged as well, Both
the camshaft and bearings will have to be
replaced. Note: Camshaff bearing replace-
ment requires special tools and experfise
that place it beyand the scope of the average
hame mechania, The tools for beanng removal
and installation are avallable af stores that
carry aufomobive tools, possibly even found at
& fool rental business. if /s advisable though,
if the bearings are bad and he procedurs (s
beyond your abiity, take fhe engine block to
an sutomative machine shop to ensure that

13.1Bb ... and the camshaft base
circle - the difference between the two
measurements equals lobe |ift

hie fob (s done cormecty.

21 Measura the bearing journals with a
micrometar to determine I they are exces-
sivaly worn or out-of-round {see illustration).
22 Check the camshaft labes for heat dis-
coleralion, score marks, chippad areas, pit-
ting and uneven waar. If the lobes are in good
condition and If the loba [ift measuremeants
recorded earlier are s specified, the cam-
shaft can be reused.

Lifters
Rafer to Musiralions 73.23 and 13,24

23 Ciean the Ifters with solvent and dry them
theroughly without miking them up. Check each
lifter wall and pushrod seat for score marks and
uneven wear [see illustration). If the lifter walis
are damaged or worn (which is not very likely),
inspact the lifer bores 0 the engine block as
well. If the pushrod seats are worn, chaclk the
pushrod ends,

24  Check the rallers carefully for wear and
damage and make sure they lwm frealy with-
out excessive play (sea illustration).

13,23 Check the pushrod seat in the top
of each |ifter for wear

13.24 The roller on hydraulic roller lifters
must turn freely - check for wear and
excessive play as well
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13.26 Be sure to apply
camshaft assembly
| lube to the cam lobes
and bearing journals
before installing the
camshaft

25  Used rolier lifters can not be relnstalled
with & new camshaft, but the orginal camshait
can be used if new lifters are Installed. Always
usa new lifters when installing a new camshaft,

Installation

Refer to Mustration 13.26

26 Lubricate the camshaft bearing Jour-
nals and cam lobes with camshaft and lifter
assambly [ube (see illustration),

27 Glide the camshaft into the engine. Sup-
port the cam naar the block and be caraful not
to scrape or nick the beandngs,

28 Tum the camshaft until the doweal pin s
In the 3 o'clock position, Install the camshaft
thrust plate and tighten the bolts to the torgue
listed in this Chapter's Specifications, Make
sure the gaskel surface on the camshaft
thrust plate and the engine block are fres from
all and dirt.

25 Install the timing chain and sprockets
{see Section 12). Also install the camshaft
positlon sensor using a new O-ring (see
Chapter &),

30 Lubricate the lifters with clean engine oll
and install them In the lifter retainars, Be sure
1o align the flats on the lifters with the flats in
the lifter ratainers, Install the retainer and (iHt-
ars Into the englne block as an assembly. If the
ariginal lifters are being reinstalled, be sure to
return them ta their original locations, If & new
camshaft is being installed, install new lifters
as well, Tighten the ifter retainer bolts to tha
torgue listed in this Chapter's Specifications.
31 The remainder of Installation ls the
revarse of removal.

32  Before starting and running the engine,
refill the cooling system, change the ol and
install & new oll filter {see Chapter 1),

14 0Qil pan - removal and installation

Removal

1 Disconnect the cable from the negative
terminal of the battery {see Chapler 5, Sec-
tian 1)

2  Raige the vehicle and support it securely
on jackstands, then drain the engine oll and
remove the oll filter (sae Chapter 1),

3 Remove the oll pan skid plate, if
aquipped. On WD vehicles, remova the front
differential carrer (gee Chaptar 8),

4 Remove the dipstick tube.

&  Detach the transmission cooler lines and
brackets.

& Remave the inner axie shaft {see Chap-
ter &),

7 Remova the starter (see Chapter 5),

B Remove the driveplate service cover
from tha laft side of the transmission,

8  Detach the batlery cable guide from the
front of the oll pan,

10 Loosen the top two air condiioning com-
pressor bracket bols, then remove the two
lower bracket boits, Move the compressor out
of the way and tie it in position,

11 Remove the two lower ballhousing bokts,
12 Remove all the ol pan bolts, then lower
the pan from the engine, Thae pan will prob-
ably stick to the engine, so sirike the pan with
a rubber mallet until it breaks the gaskel seal,
Cautlon: Bafore using farce on the ol pan, be
sure all the bolls have been removed. Angle
the pan down at the rear. then slide it to the
rear and out.

Installation

Refer to illustration 14.13

13 Drill out the rivets securing the il pan
gaskel to the oil pan and remove the old gas-
ket {see |llustration). Wash out the oll pan
with sohvant,

14 Thoroughly clean the mounting surfaces
of the oil pan and engine block of old gasket
materlal and saalant, Wipe the gasket sur-
laces clean with & rag soaked in brake system
claaner.

15 Apply @ 316-inch wide, one-inch long
bead of RTV sealant to tha corners of the
block whare the front cover and the rear cover
meet the angine block: The gasket tabs pro-
trude al these polnts and must have sealant
around tham, Attach the new gaskel to the
pan, install the pan and tighten tha balts fin-
gear-tight, Be sure the oll gallery passages In
the pan and the gasket are aligned properly,
Note: Oif pan gasket rivets do not need le be
instalied on assambly,

16  Install all of the oil pan mounting balls
snug.

g i

14.13 The manufacturer uses rivets to
hold the gasket to the oil pan during
assambly - carefully drill tham out (it isn't
necessary to rivet the new gasket to the
oll pan)

17 Install the lower transmisslon mounting
bolts snug,

18 Tightan the oll pan bolts and the trans-
mission bolts to the torques listed in this
Chapter's Specifications.

19 The remaindar of installation is the
reverse of removal,

20 Add the proper type and quantity of ol
(sea Chapter 1), start the angine and chack
for leaks before placing the vahicle back In
geTyioe.

15 QOil pump - removal, inspection
and installation

Removal

Refer to llustrations 15.2 and 15.2

1 Refer to Saclions 12 and 14 and remove
the timing chain cover and oll pan,

2  Remove the oill pump pick-up tube
mounting nuts and balts and lower the pick-up
tuba and screen assembly from the vehicle
{see [llustration),

15.2 Remove the bolt securing the oll
plek-up tube to the oll pump and remove
the pick-up tube from the engine
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4  Remove the oil pump retaining bolts and
glide the pump off the end of the crankshaft
{see illustration).

Inspection
Refar to llustration 15.4

4  Remova the ol pump cover and with-
draw the rotars from the pump body (see
Mustration). Clean the componants with sol-
want, dry tham thoroughly and inspect for any
obwviows damage. Also check the bolt holes for
damaged threads and the splined surfaces
on the crankshalt sprocket for any apparent
damage. If any of the componants are scored,
acratched ar warn, replace the entire oil pump
assembly.

Installation

Rofor o Mustration 15,8

&  Prima the pump by pouring clean engine
ol into the pick-up tube hole, while turning the
pump by hand,

B Posltion the oil pump over the end of the
crankshaft and align the teath on the crank-
shiaft sprockat with the teeth on the oil pump
drive gear. Make sure the pump is fully seated
against the block.

7 Install the oil pump mounting bolts and
tighten them to the torgue listed in this Chap-
ter's Specifications.

B Install ‘& new O-ring on the oil pump
plok-up tube, then fastan it to the oll pump
and tha engine bleck main studs (see llus-
tration). Caution: Be absalutely certain that
the pick-Lip tehe-to-olf pump bolts are propearly
tightanad so that ne air can be sucked info the
ofing systarm af this connecion.

8 Install and align the timing chain cover,
then install the ol pan, Refer to Sedtions 12
and 14 for the instaliation procedures.

16 The remaindar of installation is the
reverse of removal,

11 Add oll and coolant as necassary. Run
the engine and check for oll and coolant leaks.
Also chack the ol pressure Bs describad In
Chapter 2C.

15.4 Oll pump cover-to-oil pump housing
mounting bolts (arrows)

15.8 Always [nstall a new O-ring on the ofl
pump pick up tube

16 Driveplate - removal and
installation

The driveplate replacamant for V8
engings |s identical to the driveplate replace-
ment procedura for Inline engines, Refer o
Chapter 24 for the procedura and use the
forque figures in this Chapter's Specifications,
MWote: If the spacer hefween the driveplate
and the crankshaft must be removed and ('s
sluck, insert balfs (MTTxT.5 mm) info the two
threaded holes in the spacer, Tightening the
bolts will force the spacer off the crankshaft.

17 Rear main oil seal - replacement

Refar to fiustration 17.3

Mote: If the rear matn seal housing is ramoved
from the engine block, special tools must be
used fo propedy center the housing over the
and of the grankshalt, This alignment proce-
dure is critical because a seal that (s slightly
aff-canter will leak. Rofar fo Chapter 2C, Sec-
Hon 10 for information on rear main seal hous-
ing alignment.

1 Remove the transmission (sea Chap-
ter 7).

2  Remove the driveplate (see Section 16},
3 Prythe oil seal from the rear cover with a
screwdriver (see illustration), Be careful not
to nick or scratch the crankshaft or the seal
bore. Ba sure o nole how far it's recessed
inta the housing bore before removal so the
new zeal can be installed 1o the sama depth,
Thoroughly clean the seal bore in tha block
with @ shop towal. Remove all traces of oil
ard dirt.

4  Don'l lubricate the seal or louch the
sealing lip. Make sure the seal is installed in
the correct orientation (it has a reverse-lip
design), The seal part number must ba visible
when it's installed, Preferably, a seal installa-
tion tool (available at most auta parts stora)
should be used to press the new seal back
into place,

17.3 Carefully pry the old seal out with a
screwdriver at the notches provided in the
rear cover

5  Inatall the driveplate (see Section 16).
&  Install the transmission (see Chaplar TA),

18 Engine mounts - check and
replacement

1 Engine mounts seldom require attention,
but broken or deteriorated mounts should
be replaced Immediately or the added strain
placed on the driveline components may
cause damage.

Check

2 During the check, the engine must be
ratsed slightly 1o remove the welght from the
mounts.

3  Ralse the vehicle and support It sacurely
on jackstands,

4  Check the mounts to see if the rubber
Is cracked, hardenad or separated from the
metal plates. Sometimes the rubber will split
right down the center.

5 Check for relative movement betwean
the mount plates and the angine or frame (use
a large prybar to attermpt to move the engine
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18.2 One of the three engine mount-to-frame bolts, seen

from above

away from the mounts). If movement is noted,
chieck the tightness of the mount fasteners
first before condamning the mounts. Lisoally
when enging mounts are broken, they are
virry obvious as the engine will easily move
away from the mount whean pried or under
load

Replacement

Refer lo ilustrations 18.9 and 18.11

6 Disconnect the cable from the negative
terminal of the battery, then raise the vehicle
and support il securely on jackstands.

T On 4WD modals, remove the interferng
driveaxie (see Chapter 8),

B If you're working on the left mount, it
is necessary o remove the left inner fendar
splash shield and the exhaust manifald heat
shield on most models,

2  Remove the engine mount-to-frame
brackel bolts (see lllustration). Thers are
three bolts on sach side securing the mounts
to the frame brackel.

10 ARtach an engine hoist to the top of the
engina for lifting; do not use a jack under tha oil
pan 1o support the antime weight of the anging
or the ol pump pick-up could be damaged. if
a hoist is not available, a jack can ba placed
under the large casting lugs on each side of the
enginge block at the rear [near the transmission)

18.11 Three of the four engine mount-to-biock bolts

o support the welght of the engine while the
anging mounts are belng replaced, To access
this lug @n the right side of the engine, the
starter motor will have to be removed (see
Chapter 5).

11 Unbolt the mount from the engine biock
(see illustration), then raise the engine far
anough lo remove the mount from betwesn
Ihe engine and the frame.

12 Installation is the reverss of removal, Lse
non-hardaning thread-locking compaund on
the mount bolts and be sure to tighten them
to the torque listed in this Chagter's Specifica-
tlons.
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General engine overhaul procedures

Contents
Secfion Soction
Balance shafts (inline engines) - removal and installation.,.......... 12 General Information - anging overhaul ... 1
Comprassion check and vacuum gauge diagnostic checks.......... 3 Initial start-up and break-in after overhaul ....... -
Crankshaft - removel and INStalBLON ... 10 Oil pressure chack... # 2
Engine - removal and installation ............... 7 Pistons and mnnﬂr:tlng mdﬂ ram-:wal and Inslallatlnn £ 9
Engine cverhaul - disassembly sequeance ... B SERVICE ENGINE SOOM light Om e vamsssssvmsssimnivessss See Ghaplﬂr 6
Engine cverbiaul - reassembly saquence 1" Top Dead Center (TDC) for numbear one cylinder -
Engine rebuilding alternativDes ., 5 locating (nline SNGINEB) .. reaiviriia iaiesmns e mnsssss sersarsa e 4
Engine remaval - methods and pracauuqns .................................. B
Specifications
Ganeral
2004 through 2006
Displacameant
e DR B IR .o i o bt et e T B G et 170 cubic inches (2.8L)
Five-cylinder anging.............ccc. 212 cubic inches (3.5L)
COATIPrESSION THLEL .0 cveeeaes s rmessn s mssrsss e vsmsss e ssmmey e epsessssrnnans 10.0:1
2007 and later
Displacamant
Four-CylimdEr BOEIME e ineessn e ermsssrs s rresss s essnss e rmns 178 cubic inches (2,8L)
Five-cylinder angine...... 223 cubic inches (3.7L)
s g [ 325 cuble inches (5.3L)
COMPrESSION FHO L. veeerrsreesrnsssssssnsesssssrsssmsss s ssmsssrs e vansss 1031
Cylindar compression pressura
T N o s b S e e 150 psi
ot e S T S "SI 215 psi
Lowest allowable between cylindars.... 70 parcent of thae highest reading
Ol pressure {minimuUm Wamm 8MEINEY ..o i e 12 psi & 1200 rpm
Torque specifications* Ft-lbs (unless otherwise indicated)

Note: Ovie foot-pound (R-b) of torque s equivalent to 12 treh-pounds (in-ibs) of torgue, Torque values below approximately 15 fi-ibs are expressed
in inch-pounds, since mosf fopt-pound forgue wrenches are nof ecourete af these smallar vallies.

Connecting rod cap bolts or nuts
Inline engines
2r e P eSS UG, N —— T I 4 S
L= 1T P S i e SRR v -
W englina™
-5 (e i LTRSS W e =, L ]
O ki sy e o 0 e LR LT T A AT SRR
Main bearing cap bolts**
Inline engines™*
Step 1
Step 2
Vi engine
10 mm baits 1 through 10
R i e B AR R R A R BRSO
coie et R e e T e
10 mm studs 11 thruugh 20
Step 1. =

B mm sida bolls
U i P b T SRR e
o Tl o I N, o

18
Tighten an additional 110 degrees

15
Tighten an additional 85 degrees

18
Tighten an additional 180 dagraes

15
Tighten an additional 80 degrees
15
Tighten an additional 51 degraes
15
22
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Torque specifications* (continued)

Transmission-to-engine bolts ............

Driveplate-to-torque converter Bols ... i

Balance shaft, inline engines
Retainar bolts

RIght i
Chain gulde bolis
Chain tensianer bolts

Ft-lbs (unlpss otherwise Indicaled)
Note: Cne foot-pound (fi-ib) of torgue is eguivalont to 12 inch-pounds {in-lhs) of torgue. Torgue values below approximately 15 fi<bs are expressed
in inch-pounds, since most foot-pound forgue wranehes are nof aocurate al these smaliar valies,

..... a7
47

B9 in-lbs
106 in-lba
89 in-lbs
B9 in-lbs

** Use NEW bolts, stud bolfs ar sonnecling rod nuts

1 General information - engine
overhaul

Refer o flustrations 1.1, 1.2, 1.3, 1.4, 1.5
and 1.6

Included In this portion of Chapter 2
are general infarmation and diagnostic test-
ing procedures for determining the overall
mechanical condition of your engine,

The information ranges from advice con-
cerning preparation for an overhaul and the
purchase of raplacement parts andior com-
ponents to detailed, step-by-step procedures
covaring remaoval and installation.

The following Sactions have been wrillan
to help you determine whether your engine
neads to be ovarhauled and how to remove
and install it once you've determined it needs
o be rebuill. For information concerning in-
vahicle engine repair, ses Chapter 28 or 28

The Specifications Included in this Part
are general in nature and include only thosa
necessary for testing the oll pressure and
checking the angine compression, Refer lo
Chaptar 24 or 2B for additional engine Speci-
fications,

It's not always easy to daterming when,
or if, an engine should be completely over-
hauled, because a number of factors must be
considared.

High mileage is not necassarily an indi-
cation that an overhaul is needad, while low
mileage doasn't praclude the nead for an
overhaul. Frequency of servicing is probably
the most important consideration. An engine
that's had regular and frequant oil and filter
changes, as well as other required mainte-
nance, will most likely give many thousands
of miles of reliable service. Conversely, a
neglected engine may require an overhaul
very sarly In its service life.

Excessive oll consumption s an indica-
tion that piston rings, valve seals andior valve
guides are In nead of attantion, Make sure
that oil leaks aren’t responsible before decid-
Ing that the rings andfor guides are bad. Per-
form a oylinder compression check to deter-
mine the extant of the work required (see
Section 3). Also check the vacuum readings
under varlous conditions (see Saction 3).

Check the ofl pressure with a gauge

installed in place of the oll pressure sending
unit and compare it to this Chapter's Specifi-
cations (see Section 2), 1T its extramely law,
the bearings and/or oll pump are probably
worn aut,

Loss of power, raugh running, knocking
or metallic engine noises, excessive valve
train noisa and high fual consumption rates
may also point to the need for an ovarhaul,
gspacially If they're all present at the same
tima, If & complete tune-up doean't remedy
the sitdation, major mechanical work iz the
only salution.

An engine overhaul involves restor-
ing the Intemal parts to the specifications of
a new engine. During an overhaul, the pis-
ton rings are repiaced and the cylindar walls
ara reconditioned (rebored and/or honed)
{see Illustrations 1.1 and 1.2}, Il a reboma |8
done by an automotive machine shop, new
oversize pistons will also be installed. The
main bearings, connecting rod bearings and

1.1 An engine block being bored.
An engine rebuilder will use special
machinery to recondition the
eylinder bores

camshaft bearings #re generally replaced
with new ones and, if necessary, the crank-
shaft may be reground o restore tha journals
(see illustration 1.3). Generally, the valves
ara serviced as well, since they'ra usually in
less-than-parfact condition at this point, While
the enging is being overhauled, other compo-
nents, such as the starter and alternator, can
be rebuilt as well, The end result should be
a like new angine that will give many troubie
frea miles, Note: Critical coaling system com-
ponents such as the hoses, drivebell, thermao-
stal and water pump should be replaced with
new parts when an engine js averhaued, The
radiator should he cheched carefully to ensure
that It isnt clogged or leaking (see Chaptar
3). I you purchase a rebuill engine ar short
black, some rebullders will nat wamanty their
engines unless the radiator has been profes-
sionally Mushed. Alzo, we don't recommend
averhawling the off pump - always install a
few one when an enging |s rebuiil,

1.2 If the eylinders are bored, the machine
shop will normally hone the engineon a
machine like this
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1.3 A cronkshaft having a main bearing journal ground

Cwerhauling the Intarnal components
an today's engines |s a difficult and time-
consuming fask which requires a significant
armaunt of apeclalty tools and 1s best left to a
prafessional engine rebuilder (see illustra-
tions 1.4, 1.5 and 1.8). A competent engine
rabutider will handle tha inspection of your old
parts and offer advice congarning the recondi-
tloning or replacement of the original enging,
nevar purchase partd or have maching work
done on other components until the block
has been thoroughly inspected by a profes-
sional machine shop, As a general rule, timea
Is the primary cost of an ovarhaul, especially
since the vehicle may ba ted up for a mini-
murm of two weeks or more. Be aware that
soma enging bulldars only have the capabil-
ity 1o rebuild the engina you bring them while
other rebuilders have a large inventory of
rebullt sxchange engines In stock. Also ba
mware thal many meching shops could take
as much as two weeks time to completely
rebulld your engine depending on shop work-

1.5 A bore gauge being used to check the
main bearing bore

load. Someatimes it makes more sense o sim-
ply axchange your engine for ancther angine
that's already rabuilt to save time.

2 Oil pressure chack

Fefar to Mustralion 2.2

1 Low engine oil pressure can be a sign
of an engine in need of rebuilding. A “low
oll pressura” indicator {often called an “idiot
light™) is not a test of the olling systam. Such
indicators only come on when the ail pressure
|5 dangerously low, Evan an anginal pressure
gauge in the instrument panal is only a ralative
indication, although it's much better for diver
Infermatian than a Warning light, An acourata
test can only be parformed with a mechanical
(not alectrical) ofl pressure gauge, When used
In conjunction with an accurate lachomater,
the engine’s oll pressure performance can be

1.4 A machinist checks for a bent connecting rod using
spacialized equipment

1.6 Upeven piston wear like this indicates
a bent connecting rod

compared to the manufacturer’s Specifica-
tions for that year and model,

2 Locate the oil pressure sending unit If
you have an nline engine (see |llustration),
Wi engines require an adaptar that fits on the
oil filter mount of the engine.

3 Oninline engines, remove the ol pres-
sure sending unit and install a fitting to con-
nect a hand-hekd mechanical pressure gauge.
On VB engines, remove the oll filter (see
Chapter 1) and replace it with the spacial
adapter. Connect the pressura gauge o the
adaptar.

4 Connect an agcurate tachometar to the
angine, according to the tachomeater manu-
facturer's instructions,

5  Check the oil pressure with the engine
running (full operating temperatura) at the
specified engine speed, and compars 1 to this
Chaptar's Specifications, If it's extramely low,
the bearings and/or oll pump are probably
wiom oub.

2.2 The oll pressure sending unit is
Iocated above the oil filter on inline
engines - V8 engines ragquire an adapter to
connect the gauge to the oll filter mount
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3.5 A compresslon gauge with a threaded fitting for the spark
plug hole s prefarred over the type that requires hand
pressure to maintain the seal

3 Compression check and vacuum
gauge diagnostic checks

Compression check
Refar fo ilfustration 3.5

1 A compression chack will tell you whal
mechanical condition the upper and {pistons,
rings, valves, head paskets) of your engine is
In.-Speacifically, it can tell you If the compres-
sion s down due 1o leakage caused by wom
piston rings, defective valves and seals or a
blown head gasket. Note: The englne must
be at normal eperaling tempearature and the
battery must be fully charged for this check,

2  Begin by cleaning the area around the
Ignition coils before you remove them (com-
prassad air should be used, if availabla). The
Idea is to prevent dirt from getting into the
oylindars as the compression chack |s being
dane,

3 Remove all of the ignition colls and spark
plugs from the engine (see Chaplers 5 and 1,
respactivaly).

4 The fuel pump circuit should be disalled
by removing the fuel pump relay (it's located
in the underhood lusefrelay box - ses Chap-
tar 4, lllustration 3.3,

5 Install the compression gauge in the num-
ber one spark plug hole (ses lllustration).

6  Crank the engine over at least four com-
prassion strokes and watch the gauge. The
compression should bulld up quickly in a
healthy engine. Low compression on the first
siroke, followed by gradually Increasing pres-
sure on successive strokes, indicates worn
plston rings. A low compression reading on
the first stroke, which doesn'l build up duripg
successive strokes, indicates leaking valves
or a blown head gaskat{a cracked head could
also be the cause). Daposils an the under-
gides of the valve heads can also cause low
compression, Record the highest gauge read-
Ing obtained

T Repeat the procedurs for the remain-
ing aylinders and compara the results o this
Chapter's Specifications,

8  Add some engine oll (about three squirts
from a plungartype oll can) to each cylinder,
through the spark plug hole, and repeat the
lest,

4 [ the compression Increases aftar the oll
iz added, the piston rings ane definitely warn
If the compression doasn't increase signifi-
cantly, the leakage is occurding at the valves
or head gasket, Laakage past the valves may
be caused by burned valve seats and/or faces
or warped, cracked or bent valves,

10 If two adjacent cylinders have equally-
low compression, there's a strang possibility
that the head gasket belween them |5 blown,
The appearance of coolant in the combustion
chambers or the crankcase would vardfly this
condition,

11 I one eylindar is slightly lowar than tha
others, and the engine has a rough ldle, & wom
lofe on tha camsahalt could be the cause.

12 I the compression s unusuatly high, the
combustion chambers are probably coatead
with carbon deposits, T that's the case, the
cylinder head(s) should be removed and
decarbonized,

13 Il compression s way down or varles
greally between cylindars, it would be & good
idea to have a leak-down test performed by
an automotive rapalr shop, This test will pin-
point exactly where the leakage |s occurring
and how savera it s,

Vacuum gauge diagnostic
checks

Rafer to fusiralions 3,77 and 3.19

14 Awvacuum gauge provides valuable infar-
mation about the condition of internal engine
componeants. You can chack for wiom ringe or
oylinder walls, leaking head ar intake manifold
gaskets, restricted exhaust, stuck or burned
valves, waak valve springs, improper ignitien
ar valve timing and ignition problems

347 An inexpensive vacuum gauge can tell you a lot
ahout an engine's condition

15  Unfortunately, vacuum gauge readings
are easy to misinterprel, so they should be
used in conjunction with other tests to confirm
the diagnosis,

16 Beth the absolute readings and the rate
of needle movamant ara important for acou-
rata interpratation, Most gauges measure
vacuum In inches of mereury {in-Hg), The
following references to vacuum assumea the
diagnasis |s being performed at sea level. As
etevation increasas (or atmospharic pressure
decreases), the reading will decrease, For
avary 1,000 fool increase in alevation above
approdimataly 2000 feel, the gauge readings
will decrease about ong inch of mearcury,

17 Connect the vacuum gauge directly to
intake manifold vacuum, nel o ported {throtte
body) vactum (see [llustration), Be sune no
hosas are left disconnectad during the test or
false readings will resull.

18 Bafore you begin the test, allow the
anglng fo warm up completely, Blook tha
wheels and set the parking brake, With
the transmission in Park or Meutral, start
the engine and allow it ta run at nemmal idle
spead. Warning: Always keep your hands,
loose clothing and tools clear of the fan and
do not-stand i front of the vehicle or in line
with the fan when the enging is running.,

18  Read the vacuum gauge; an average,
healthy engine should nomally produce about
17 o 22 Inches of vacuum with a fairly steady
neadis {see (llustration). Reler 1o the follow-
ng vacuum gauge readings and what they
indicate abaut the engina's condition:

& A low steady reading usually indicates a
leaking gasket between the intaka man)-
fold and throltle body, & leaky vacuum
hese, fale lgnition fiming or incorrect
camshafl liming. Check igniticn timing
witfr a fiming light and aliminate ail ather
possible causes, uliizing the fesls pro-
vidad in this Chapter before you remove
the timing ehaln covar to cheok the tim-
g marks
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bl If the reading (s Ihree o eighl inches
below normal and i Muctuates at thal low
reading, suspect an infake manifold gas-
kel feak at an intake port or a faulty fuel
Infectar,

¢) If the needie hes regular drops of about
two-to-four inches al & steady rate, ihe
valves are prabiably leaking, FPerorm a
conmiprassion check or leak-down tast o
carfinm this.

dl An irregular drop or down-flick of the
needie can be taused by a sticking valva
or an ignition misfire, Perform & com-
prassion check or leak-down fest and
read the spark plugs.

a) A rapld vibration of about four inches Hg
viliralion at wdle combined wiffr axhaust
smoke indicates worn valve guides.
Farform a leak-down test to confirm
this, IF the rapid vibiration occurs with an
increase In engineg spead, check for 8
leaking intake manifold gasket or head
gasket, weak valve springs, burned
valves or ignifion misfira,

fl A sfight fluctuation, say one irch up and
dawn, may mean ignitlan problems
Check all the waual fune-up ftems and, i
REcessary, run the engine on an igmition
analyzer,

gl If there ls a large fluctuation, perdform &
compression of leak-down fest to looi
for a waak or dead cplinder ar a biown
haad gasked.

hp IF the needle maves slawly through a
wide range, check for & clogped FOV
system, incorrect fdla fuel mixture, car-
huratorthrafite body or infake manifold
gasket leaks,

1) Chack for a slow relurr affer rewving the
anging by guickly snagping the thraltle
apan unhf the engine reaches about
2,600 rpm and fel i shul. Normailly the
reading should drop o near Zero, rise
abave nhormal idle reading (about 5
in-Hg ovarl and tfhen relurn o the previ-
ous /dle reading, If the vacuum refurns
slawly and doesn't peak when the throt-
tte is snapped shul, the nngs may be
warn, If there is & long delay, look for a
rastricled axhaust systam [offen ihe mul-
fler or catalylic converter). An easy way
to cheek this is to femporarily disconnact
the axhaus! ahead of the suspected pant
gnd re-fasl,

4 Top Dead Center (TDC) for
number one piston - locating
{inline engines)

1 Top Dead Center (TDC) is the highast
point in the cylindar that each piston resches
as It travels up the cylinder bore, Each piston
reaches TOC on the comprassion stroke and
again on the exhaust stroke, but TDC gener-
ally rafars lo piston position en the compras-
stan atroke,

2 Posltiening the piston{s) at TDC |s-an
egsential part of ceraln proceduras such as

Large fluctuation

Slow fluctuation
ET-0.0BA ARYNES]

3.19 Typical vacuum gauge readings

timing chain'sprocket remaoval,

3 Befora beginning this procedurs, be sure
to place the transmission in Park and apply
tha parking brake or block the rear wheals.
Alsa, disconnect the cable from the nagativa
terminal of the battery, then remove the spark
plugs (ses Chaptar 1),

4 In arder to bring any piston to TDC, the
crankshaft must be turned using one of tha
mathods aullined below, When looking &t the
frant of the angine, normal crankshaft rota-
tion is clockwisa, The preferred method s (o
turn the crankshaft with @ socket and ratohet
attached to the bolt threaded info the front of
the crankshaft, Turn the bolt in & dockwise
direction,

5 Install @ compression gauge into the
number ane spark plug hole (see illustra-
tion 3.5). Retate the crankshalt as described
in Step 4 until gir pressurs beging to ragister
on the gauge. Air pressure &l the spark plug
hole indicates thal the eylinder has started the
compression stroke. Once the compression
stroke has begun, TDC for the number one
cylinder is obtalned when tha piston reachas
the top of the oylindar an the compression
stroke. Ramove the gauge.

&  To bring the pistan to the tep of the cylin-
der, Insert a long scrawdriver into the number

ane spark plug hole until it touches the top of
the piston, Note: Make sure to wrap the tip of
the screwdriver with lapse lo avoid scrafehing
the top of the piston and the cplinder walls,
Use the screwdriver {as a feeler gauge) (o
fall whare the top of the piston s focated in
the cylinder while slowly rotafing the crank-
shaft, As the piston rises the screwdmver will
be pushed out. The palnt at which ihe screw-
driver stops moving oulward (s TOC. Note:
Ahways hold the screwdnver upright while
the engine is being rotafed so that the screw-
driver will nol gel wedged as the piston travels
upward.

7 Il you go past TOG, rotale the crankshaft
oounterclockwiss until the piston |s approxi-
mately one inch belew TODOC, then slowly rotate
the crankshaft clockwise again until TOC |5
reached. Note: The only method to locate
the exact position of TDC pumber 1 is with
the use of a degree wheel on the crankshaft
vibration damper and & positive sfop threadod
into the spark plug hole, as you would use in
the process of degreeing a camshaf,

&  After the number one piston has bean
pasitioned at TOC on the comprassion stroke,
TDC for any of the remaining pistons can be
located by repeating the procedure describeed
above and following the firing order.
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6.1 After tightly wrapping water-vulnerable components, use a
spray cleaner on everything, with particular concentration on the
greasiest areas, usually around the valve cover and lower adges

of the block. If one section dries out, apply more cleaner

5 Engine rebullding alternatives

The do-it-yourselfer is faced with & num-
ber of oplions when perfarming an engine
overhaul. The decision lo replace the englne
block, plston/connecting red assemblies and
arankshall depends on a number of factors,
with the number one consideration baing the
candition of the block. Othar considerations
are cost, aocess (o maching shop faclities,
parts availability, time reguired to complete
the project and the extent of prior mechanical
experignce on the part of the do-it-yoursalfar.

Some of the rebuilding alternatives
include:

Individual parts - If the inspection pro-
cedures reveal that the engine block and most
angine companents are in reusable condition,
purchasing individual parts may be the most
economical alternative. The block, crankshaft
and plstonfconnecting md assemblies should
all be inspected carefully, Even If the block
shows [ittle wear, the oylinder bores should be
surface-honad,

Crankshaft kit - This rebulld pack-
age consisis of a reground crankshaft and &
matched sat of pistons and connecting rods.
The platons will already be Installed on the
connecting rods. Piston rings and the neces-
sary bearings will be included in tha kit. Thesa
kits are commonly avallable for standard oyl-
inder bores, as weall as for angine biocks that
have been bored 1o a regular oversize,

Short block - A short block consists of
an angine block with renewad crankshaft and
piston/connecting rod assemblies already
installed. All new bearings are incorporated
and all clearances will be corract, The existing
cylinder head(s), camshafl, valve train com-
ponents and external pars can be bolted to
the short block with litle or no machine shop
work necessary,

Long block - A long block consists of a

short block plus an ol pump, oll pan, cylinder
heads, valve covers, camshaft and valva train
components, timing sprockets, timing chain
and fiming cover. All componeants are installed
with new bearings, seals and gaskets incompo-
rated threughout, The installation of manifolds
and axternal parts is all that Is necassary.
Used engine assembly - While ovar-
haul provides the best assurance of a llke-naw
angine, used engines available from wracking
yards and importers are oftan a very simple
and economical solution, Many used angines
come with warranties, but always give any
engine a tharough diagnostic check-out befors
purchase. Check comprassion, vacuum and
aiso for signs of ol leakage. If possible, have
the seller run the engine, aither in tha vehicle
or on a test stand so you can be sure it rung
smoathly with no knocking or other nolses.
Give caraful thought to which alternative
is best for you and discuss the situation with
local automolive machine shops, auto parts
dealers or parts store countermen bafore
orderning or purchasing replacement parts.

6§ Engine removal - methods and
precautions

Refer ta lustrations 6.1, 8,2, 6.3 and 8.4

Il you've decided that an engine must e
removed for overhaul or major repalr work,
saveral preliminary steps should be laken,

Locating a suitable place to work is
extramaely Important. Adequate work space,
along with storage space for the vehicla, will
be needed. If a shop or garage isn't available,
at the very lsast a flat, loval, clean work sur-
face made of concrete or asphall is required.

Cleaning the engine compartment and
engine before beginning the removal proca-
dure will help keep your locls and your hands
clean {sea lllustrations 6.1 and 6.2}

in according to the directions and then hose off the grime and
cleaner, Get the rinse water down into every area you can get at;
then dry important components with a hair dryer or paper towels

An engine hoist or A<frama will also be
necessary, Make sure the eguipment is rated
In excess of the combined welght of the
engine and accessorles. Safety is of primany
importance, considering the potential hazards
involved in lifting the engine oul af the vehicle

[T the engine |s being removed by a noy-
ica, & helper should be avallable: Advice and
aid from =omeons more axparienced would
also ba helpful, There are many Inslances
whan one person cannot simultanecusly per-
form all of the oparations requined when [ifting
thie engine aut of the vehicle,

: : - Takiart
6.3 Get an engine hoist that's strong
enough to easily It your engine in
and out of the engine compartment; an
adapter, like the one shown here, can be
used to change the angle of the engine
as It's being remowved or installed



Chapter 2 Part C General engine overhaul procedures

2C-7

\§
0

e T 28
i

Pian tha oparation anead of time, Arrange
for ar obtain all of the tools and equlpment
you'll nead prier to beginning the job (see
illustrations 6.3 and 6.4}, Some of the equip-
ment nacassary (o parform angine removal
and installation safely and with relative ease
are {in addition to an engine hoist) & heavy
duty fioor jack, complete sets of wrenches
and sockets gs described in the front of this
manual, wooden blocks and plenty of rags
and cleaning solvent for mepping up spilled
oil, conlant and gasoling. If the hoist must
be rented, make sure thal you arrange for it
in advance and perform all of the oparations
possible without it beforehand. This will save
you monay and time.

Plan for the vehicle lo be outl of use for
quite a whila. & machine shop will be required
to petform some of the work thal the do-it-
yoursaelfer can'l accomplish without special
equipmeant, Theze shops oflen have a busy
schedule, so it would be & good idea 1o con-
sult them before removing the engine in order
o accurately estimate the amount of time
raquired fo rebuild or repalr companents that
miay need work,

Always be extramely caraful whan
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7.5a Label both ends of each wire before
unplugging the connector

6.4 Gat an engine
stand sturdy enough
to firmly support the

engine while you're
working on it. Stay
away from three-
wheeled models;
they have a tendency
ta tip over more
easily, so get a four-
wheeled unit

removing and installing the engine. Sarous
injury can result from carsless actions. Plan
ahead, taka your ime and a job of this nature,
although major, can ba accomplished suc-
cassfully,

7 Engine - removal and installation

Warning 1: The air condifioning system s
under high pressure. Do not foosan any hose
fittings or remove any components until after
the system haz been discharged, Air con-
dittoning refrigarant must be propery dis-
charged inte an EFA-approved racoversiecy-
aling unit al & desler senice department or
an autamotive air conditioning repair facility.
Always wear eye profection when discannect-
ing air condifioning system fiffings,

Warning 2: Gesoline is extremely flammabls,
g0 fake extra precautions when ol work on
any part of the fuel system, Don't smake or
allow open lames or bare fight buibs near the
work srea, and don't wark in & garage where a
gas-lype appliance (such as a waler healer or
& clothes dryer) Is present. Since gasoline is

caroinogenic, wear fuel-rasistant plavas when
thera's a possibility of being exposed lo fuel,
and, Il you spill any fual on your skin, rinse
if off immedialely with scap and water, Mop
up any spiffs immediately and do nal slore
fuel-soaked rags where thay could ignite. The
fual system (8 under constant pressure, so, iF
any fuel ines ara to be gisconnected, the fus!
pressure in the system must be refleved first
(sea Chapter 4 for more information). When
you perform any kind af wark on the fue! sys-
tem, wear safely glasses and have a Class 8
type fire extinguisher on hand.

Warning 3: The models covarad by this man-
ual are equinped with alrbags, Always disable
he airbag sysfem before working in the vicin-
Ity of any airbag sysiem components o avoid
e possitiity of accidental deployment of the
alrbag(s), which could cause persanal infury
(see Chapter 12).

Removal

Refarto Nustrations 7.5a, 7.5b, 7.6, 7.13,
7.21, 7.28a, 7.28b and 7.27

1 Have the air conditioning system dis-
charged and the refrigerant recovered by an
alr conditioning specialist.

2 Reler to Chapter 4 and ralleve the fuel
syatam pressure, then disconnect the cabla
fram the nagative terminal of the battery.

3 Cover the fenders and cowl and remove
the hood {see Chapter 11), Special pads are
available to protect the fenders, bul an old
bedspread or blanket will alao work,

4  Remove the air cleaner assembly (see
Chapter 4), Drain the cooling system (sea
Chaptar 1},

5  Label tha vacuum lines, emissions sys-
tem hoses, wiring connectors, ground straps
and fual lines, to ensure correct reinstalla-
tion, then detach them {see llustrations), If
there's any possibility of confusion, make a
shatch of the angine compartment and claarly
label the lines, heses and wires, Detach the
wiring harmess brackets from the angine and
sat the angine wiring hamess aside. Note:
Some components will be easier lo discon-
nect onee the vehicle is raised and supported
by fackstands,

7.5b There are a
number of ground
straps, brackets and
electrical connectors
attached to the
engline block (left
rear of the inlina
engine shown)
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7.6 Be sure to disconnect the heater hoses at the firewall - push

in the tabs to release the quick-connect fittings

6 Labsel and detach all coolant hoses
from the angine. The heater hoses, however,
should be detashed at the healer core tubes
on the firmwall (see illustration).

¥ Onlinline engines, remove the MAP sen-
gor {see Chapter 4),

8  Remove the throttle body (ses Chaptar
4. Refar to Chapter 5 and remove the battery,
the battery box and the alternator.

8  Disconnect the air condltioning lines
al the condenser and accumulator (see the
Waming at the beginning of this Section).

10  Remove the radiator (sea Chapter 3),

11 Remove the drivebell (see Chapter 1)
and the power steering purmp mounting bolts
(=ea Chapter 10}, then wire the pump aside.
12 Disconnect the tranzmission fill tuba
bracket nut from the engine.

13 On 4WD modals, disconnect the front
axle elecirical connedtor.

14 Remove the bolt holding tha transmis-
slon line/fuel line bracket to the side of the
engine and transmission, then move the lines

7.21 Remove the bolts securing the center portion of the
crossmeamber (2WD models)

away from the powertrain,

15  On Inline angines, ramova the PCM (see
Chapter 6).

168  Raise the vehicle and support it securely
on jackstands, Working under the vehlcla,
drain the engine oll {ses Chapter 1),

17 I the vehicle is & 4WD model, remove
the front driveshafi and remove the two dif-
ferantial carriar bushing-lo-frame bolts, then
push the differential forward and secure it
there {see Chaptar &),

18 Disconnect the exhaust pipe(s) or cata-
Iytic converters from the exhaust manifolds,
On V8 angines, remove Lhe slarler (see
Chapter 5], then disconnect the transmission
coolar lines and the cable guide from the ol
pan, Remove tha dipstick tube If it interferes
18 Remove the torque converter access
cover, mark the forque converter to the drive-
plate, then remove the lormue converter bolls
{see lustration).

20 Support the transmizssion with a floor
jack, Note: Place a block of wood betwesn

7.19 Mark the torgue converter to the driveplate,
then remove the bolts

the fack-and transmission oll parn.

21 On 2WD models, remove the center por-
tion of the fronl crossmembar {sea lustra-
tion}.

22 There are lour bolts at the top of the ball-
housing, To access those bolts for ramoval,
remaove the transmission crossmembear and
lower the transmission just encugh to reach
the bolts. Unclip the engine hamess from
twao of the bolts and remove all four balts,
then raise the transmission and reinstall tha
crossmamber using anly two bolls,

23 Ramowve the ramaining bellhousing
bolts.

24  Lower the vehicle and loosan the upper
angine mount throughbolts. Reposition tha
jack undar tha vehicla to support the trans-
migsion,

25 AMach an engine siing or a length of
chain to the lifting bracket at the laft front of
the engine (see |llustration). Attach the other
end of the chain to the right rear of the engine;
remowva an exhaust manifald balt and, using &

7.25a Connect the engine lifting chaln to the |Ifting hook at the
frant of the engine.. . .
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7.25b ...snd to the cylinder head at the right rear of the engine
{use a bolt that is longer than the original axhaust manifold bolt

and a washer, If necessary). As an alternative, you can wrap the
chain around one of the manifold runners and bolt it together

longer bolt of the same size and thread pitch
as the original, attach the chain to the oylinder
head (see illustration). Caution: 00 NOT
it the engine by the infake manifold. Lift the
angine by the block or the cylinder head anly.
26  Roll the hoist into position and connect
the sling to It. Take up the slack in the sling or
chain, but don't lift the engine, Warning; DO
NOT place any par! of yvour body under fhe
angine when it's suppanted only by a hoist or
other lifting device.

27 Railss the angine slightly. Carefully work
it forward to separate it from the fransmis-
sion. If you're working on a vehicla with an
automatic transmission, be sure the torque
converter stays In tha ransmission (clamp a
pair of vise-grips to the housing to keep the
convartar fram sliding out), Slowly raise the
engine out of the engine comparimeant (sea
Ilustration), Check carefully to make sura
nothing Is hanging up.

28 Remove the flywheeb/driveplate and
meunt the engine on an engine stand

Installation

28 Install the flywheel driveplate on the
angine {sea Chapter 24 or 2B), Check the
engine and transmission mounts, |f they're
wom or damaged, replace them.

30 Carefully lowar the engine into the
engine campartment - make sura the angine
maunts line up,

31 Guide the torque converter info the
crankshalt following the procedura oullined in
Chaptar ¥4,

32  Install the transmission-to-engine bolts
and tightan them securely. Caution: DO NOT
usa tha bolts to force the fransmission and
angine logather!

33 Reinstall the remaining componants in
tha reversa order of remaval.

34 Add coolanl, oil, power steering and
transmission fluld as needed (see Chapter 1),

35 Run the esngine and check for leaks
and proper operation of all accessores, then
In=tall the hood and test drive the vehicle.

38 Have the air conditioning system
recharged and leak tested by the shop that
discharged i

8 Engine overhaul - disassembly
sequence

1 It's much easier lo disassemble and
work on the engine if it's mounted on a porta-
ble engine stand. A stand can often be ranted
quite cheaply from an eguipment rental yard,
Before the engine is mounted on a stand, the
flywheel/driveplate should be removad from
he engine,
2 I astand isn't avallable, I's possible 1o
disassemble tha englne with It blocked up on
the floor. Be extra caraful not o tip or drop the
engine when working without a stand.
3 If you'ra going to obtain a rebuilt engine,
all external components must come off first to
be transferred to the replacement enging, [ust
as thay will If vou're doing-a complete engine
overhaul yourself, These include:

Altermalor and brackeds

Emissions control componenis

Themostal and housing cover

Water pump

Fual infection compomants

Intakefexhauwst manifold

o flter

Engine mounts

Drfvaplate
Mote: When removing the external compa-
fents from the anging, pay close attention (o
detailz that may ba helpful or impordant duning
instafiation, Note the instafled position of gas-
kels, seals, spacers, pins, bracketls, washers,
botts and other emall itefms.

7.27 Full the engine forward as far as possible to clear the
transmission and the cowl, then |ift the engine high
enough ta clear the body

4  If you're obaining a shor biock, which
oonsists of the engine biock, crankshaft, pls-
tons and connecting rods all assambled,
then the cylinder head, oil pan and oll pump
will have to be removed as well, See Engine
rebuliding alternatives for additional informa-
tion regarding the differant possibilitles to be
considared,
5 If you're planning & complele overhaul,
the engine must be disassembled and the
internal components mmaoved in the following
order:

Valve covar

Intake and exhaust manifolds

Tirmimg chain cover

O par

QN puirmp

Timing chein and sprockels

Camshaft

Cilindar head

Fiston/cormnaecting rod assemblies

FRear main ol seal retainer and

balance shafts
Crankshaft and main bearngs

&  Befora beginning the disassembly and
overhaul proceduras, make sura the follow-
ing Items are avallable. Also, refar to Sec-
tion 11 for a list of tools and materals needed
far engine reassembly.

Cammon hand lools

Small cardboard boxes or plaslic

bags for storing parts

Gaskel scraper

Ridge reamer

Crankshaft balancer puller

Micrometars

Telescoping gauges

Digl-indigator sel

Valve spring comprassor

Cylinder surfacing hona

Fiston ring groove-cleaning fool

Efactre dill motar
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9.1 Before you try to remove the pistons, use a ridge reamer to

remove the raised material (ridge) from the top of the cylinders

Tap and die set
Wire brushes

Ol galtary brushes
Cleaning solvant

9 Pistons and connecting rods -
removal and installation

Removal
Rafer to ilustrations 8.7 and 8.3

Mota: Frior fo removing the piston/conneot-
ing rod assembiies, remove the cylinder head
and oif pan (see Chapler 24 or 28]

1 Lisa vour fingernail to feel if @ ndge has
formed at the upper limit of ring travel (about
1id-inch down from the op of each cylinder).
If carbon deposits or cylinder wear have
produced ridges, they must be complataly
ramoved with & special tool (see llustra-
tion). Follow tha manufacturer's instructions
provided with the fool, Fallure to ramove tha
ridges before attempting to remove the plston/
connecting rod assemblies may result in pis-
ton breakage

2 After the cylinder ridges have been
remmoved, turn the angine so the crankshaft is
facing up.

3  Before the main bearing caps and con-
necting rods are removed, check the con-
necting rod endplay with fesler gauges. Siide
tham between the first connecting rod and the
crankshaft throw until the play is removed (see
Mustration}, Repeat this procedure for each
connecting rod. The endplay is equal fo the
thickness of the fesler gaugeis). Check with
an automotive machine shop for the endplay
sarvice limit {a typlcal endplay limit should
measure between 0,005 to 0.015 inch) If the
play exceeds the service imit, new connect-
ing rods will be reguired, I new rods (or & new
crankshaft) are installed, the endplay may fall
under the minimum allowable, I it does, the
rade will have o be machined to restare it

If necessary, consult an automotive machine
shop for advice,

4 Check the connecting rods and caps
for Identification marks, If they aren't plainly
marked, use palnt or marker to claary identify
gach rod and cap (1, 2, 3, ato., depending an
the cylinder they're associated with). Caution:
Do nat wse a punch and hammaer fo mark the
connecting rods or they may be damaged.

5 Loosen each of the connecting rod
cap bolts 1/2-turn at a time untll they can be
removed by hand. Note: Mew cannecling
rod cap tofts must be used when reassem-
biing the engine, buf save the old bolfs for Lse
when checking the connecling rod bearng of
clearance.

6  Remove the number one cannecting rad
cap and bearing insert. Don't drop the bearing
insert out of the cagp,

T Remove the bearing insert and push the
aonnecting rod/piston assembly oul through
the top of the engine, Use a wooden or plastic
hammer handle to push on the upper bearing
surface in the connecting rod. If resistance is
felt, doubla-check to make sure that all of the
ridge was removed from the oylindar,

8.3 Checking the connecting rod endplay
{side clearance) (typical)

- &

8 Repeal the procedura for the remaining
cylinders.

9  After remaval, reassembla the con-
necting rod caps and bearing Inserts in their
respective connecting rods and Install tha
cap bolts fingar tight. Leaving tha old bearing
inserts In place untll reassambly will halp pre-
vant the connecting rod bearing surfaces fram
haing accidentally nicked or gouged.

10 The plstons and connecting rods ara
now ready Tor Inspection and overhaul at an
automotive machine shop.

Piston ring installation

Refer to fustrations 8,13, 9,74, 815, 9,194,
8.18h and 5,22

11 Before installing the new plston fings, the
ring end gaps must be chacked. It's assumed
that the piston ring side clearance has been
checked and verified comrect,

12 Lay out the piston/connecting rod assem-
blies and the new ring sats so the rdng sats will
be matched with the same piston and cylinder
during the and gap measuramant and engine
assembly,

%13 Install the piston
ring into the cylinder
then push it down
into position using
a plston so the ring
will be square in
the cylinder
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9.14 With the ring square in the cylinder, measure the ring end
gap with a fealer gauge

13 Inser the top (numbear ane) ring into the
first oylinder and square it up with the cylinder
walls by pushing it In with the top of the piston
{see lllustration). The ring should ba near
the bottorn of the cylinder, at the lower limit of
ring travel.

14  To measure the end gap, slip feelar
pauges betwean the ends of the ring until a
gauge equal o the gap widih is found (sea
illustration). The fesler gauge should slide
batwean the ring ends with a slight amount
of drag, A typical ing gap should Tall betwesn
0.010 and 0.020 inch for comprassion rings
arvd up to 0.030 inch for the ol ring stesl rails.
If the gap |6 larger or smaller than specified,
double-check to make sure you have the cor-
ract rings before proceading.

15 If the gap Ia oo small, It must be anlargad
or the ring ends may comea in contact with
each other during engine aparation, which
can cause sedous damage Lo the engine, If
nacessary, increass the end gaps by filing the
ring ands very careflully with a fine file, Mount

8.15 If the ring end gap is too small, clamp a file in a vise as

ghown and file the piston ring ends - ba sure to remove

the file In a vise equipped with soft jaws, slip
the ring over the file with the ends contact-
ing the file face and siowly move the rng fo
remove material from the ends. YWhen per-
forming this cperation, file only by pushing the
ring from the outside end of the file towards
the vise (see illustration).

16 Excess end gap Isn't critical unless
it's greater than 0.040 inch, Again, double-
chack to make sure you have the coract ring
type.

17 Repeal the procedurs for each ring that
will be installed In the first cylinder and for
each ring in the remaining cylinders. Rameam-
bar to keap rings, pistons and oylinders
matched up.

18 Once the ring end gaps have heean
checked/corrected, the rings can be instalied
an the plstons.

19 Tha oil control ring (lowest one on the
platon) is usually Instalied first. It's com-
posed of three separate components, Slip the
spacer/expander into the groove (see illus-

9.19a Installing the spacerfexpander in the oil ring groove

all raised material

tration). If an antl-rotation tang is used, make
sure it's Inserted into the drlled hole in tha
ring groove, Next, install the upper side rall
In the same manner (sea illustration). Don't
uza a plston ring Installation toel on the oll fing
side rafls, as they may be damagead. Instaad,
place one and of the side rail info the groove
between the spaceraxpandar and the ring
land, hold it firmly in place and shde a finger
around tha pisten while pushing the rail into
the groove. Finally, Install the lower skde rall.
20 After the three oll ring components have
been installed, check to make sure thal both
the upper and lower side ralls can be rotated
smoathly inside the ring grooves.

21  The number two {middle) ring is installed
next. It's usually stamped with a mark that
must face up, toward the top of the piston. Do
not mix up the top and middle rings, as they
have different cross-sectlons, Note: Always
follow the instructions printed on the ring
package or box - different manufacturers may
require different approaches,

9.19b DO NOT use a piston ring installation tool when Installing

the oil control ring side-rails



ENGINE BEARING ANALYSIS

Aluminum bearing
embedded with glass beads

i
|
|

Babbitt bearing
embedded with |
debris from Microscopic detail
machinings of gouges .
Microscopic detail Overplated copper alloy
of debris bearing gouged by cast
iron debris

Damaged lining Micrascopic detail of glass beads

caused by dirt left on
the bearing back

|
Damaged upper
Damage from : connecting rod bearings
excessive idling which caused by engine lugging;
| Excessive oil ras::to:i inan ni:tﬂtlll:-l the lower main bearings
Result of a lower hall elanmnos lx umlb:dul::;iﬁ:d . {not shown) were
assembled as an upper - sl:"ﬂm;:{ et similarly affectod
blocking the oil flow callicliaa e I .
Polished and oil-stained
backs are a result of a poor Rsult of & wren
a.
fit in the housing bore reversed, or The damage shawn in these upper and lower
shifted cap connecting rod bearings was caused by engine
operation at a higher-than-rated speed under load




Misalignment

A warped crankshaft caused this pattern of severe wear in
the center, diminishing toward the ends

A poorly finished crankshaft caused

| the souslly spsovd soaring shawn | BI y ocered aiing

bore caused the
damage along one
edge of this pair

A bent connecting rod led to the
damage in the “¥" pattern

Result of dry start: The bearings on the left, farthest from
tha oil pump, show more damage

).

Severe wear as a result of
inadeguate oll clearance

Result of a low oil supply
or oil starvation

Corrosion

Microscopic detail
of corrosion

generally caused by inadequate maintenance,
axtremely hot or cold operation, or inferior olls or fusls

N |

Microscoplc
detail of
cavitation

Example of cavitation - a surface erosion caused
by pressura changes in the oil film

1]
L .
N :
i

Bearing affected by oll dilution
caused by excessive blow-by
or a rich mixture »J

Damage from excessive
thrust or insufficient
axial clearance

© 1886 Federal-Mogul Corporation
Copy and photographs courtesy of Faderal Mogul Corporation
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8.22 Use a piston ring installation tool to install the number 2
and the number 1 {top) rings - be sure the directional mark on the
piston ring(s) is facing toward the top of the piston

22 Use a piston ring installation tool and
make sure the ldentification mark s facing
the top of the piston, then slip the ring into
the middla groove an tha piston (see lllustra-
tion). Don't expand the ring any more than
noecessary to slide it over the piston.

23 Install the number one (top) ring in the
same manner. Make sure the mark is facing
up, Bae careful not to confusa the number one
and number twa rings,

24 Repeal the procedure for the ramaining
plstans and rings.

Installation

25 Before Installiing the piston/connecting
rod assemblies, the cylinder walis must be
perfectly clean, the fop edge of each cylindar
pora must be chamfered, and the crankshaft
must bein place.

26 Remowse the cap from the end of the
number one connecting rod (refer to the
marks made during removal], Remove the
original bearing Inserts and wipe the bearing
surfaces of the connacting rod and cap with a
alean, lint-fraa clath. They must be kept spot-
lessly claan,

Connecting rod bearing oil
clearance check
Refer to ilusiralions 9.30, 8.35, 837 and 9.47

27  Clean the back side of the new upper
bearing insert, then lay It in place in the can-
necting rad,

28  Make sure the tab on the baaring fits into
the recess in the rod. Don't hammer the bear-
ing insert into place and be vary careful not to
nlck or gouge the bearing face. Don't lubricata
the bearing at this fima,

29 Clean the back side of the other bearing
insert and install it in the rod cap. Again, make
sura the tab an the bearing fits into the recess
in the cap, and don't apply any lubricant. It's
critically important that the mating surfaces of
the bearing and connecting rod are perfacty
clean and oll free when they're assembled.

30 Pesitlon the piston ring gaps at 20-
degree Intervals around the piston as shown
[see illustration).

31 Lubrigate the pisten and rings with clean
engine ol and attach a piston ring comprassoer
o the piston. Leave the skirt protruding about
1i4-inch to guide tha piston into the cylinder,
Tha rings must be compressed until they're
flush with the piston,

32  Rotate the crankshaft untll the number
one connecting rod journal is at BOC (bot-
tom dead center) and apply a liberal coat of
enging oil to the cylindar walls.

33 With the mark on top of the piston fac-
ing the front (timing chain end) of the engine,
gantly inzert the piston/cannecting rod assem-
by inte the number one cylinder bore and rest
the botom edge of the ring compressar on
the engine block,

34  Tap thae top edge of the fing compressor
to make sure it's contacting the block around
its entire circumference.

35 Gently tap on the top of the piston with
the end of a wooden or plastic hammer handle
{see illustration) while guiding the end of the
aonnecting rod into place on the crankshaft
journal. The piston rings may try lo pop oul of
the ring compressor just bafore antaring the
oylinder bore, 5o keap some downward pres-
sure on the ring compressor, Work slowly, and
if any resistance s fall as the piston enters
the cylinder, stop immediataly, Find out what's
hanging up and fix it before proceeding. Do
not, for any reason, force the piston into the
cylinder - you might break & ring and/or the
piston,

36  Once the plston/connecting rod assem-
bly is installed, the connecting rod bearing il
clearance musl ba checked before the rod
cap is permanently installed,

A7 Cuta plece of the appropriale size Plasti-
gage shightly shorter than the width of the con-
necting rod bearing and lay it In place on the
numbear one connecting rod journal, parallel
with the journal axis (see lustration).

Mo
Fllnn Gap

()

Gl& of Lower

ant
Eng#na

de Rail
36060-2c-13.30 HAYRES]

9.30 Position the piston ring end gaps as shown

8.35 Use a plastic or wooden hammer
handle to push the piston into the cylinder

38  Clean the connecling rod cap bearing
face and install the rod cap, Make sure the
mating mark an the cap s on the sama sids
as the mark on the connecting od (see Hus-
tration 9.4).

39 Install the old rod bolts, at this time, and
fighten them to the torgue listed |n this Chap-
ter's Specifications. Note: Use a thin-wall
sockel to svaid erroneocus lorgue readings thal
can resulf If the socket is wedged balween
the rod cap and tha bolt. If the socket tends
fo wedge itself betwean the faslaner and the
cap, ift up o it slhightly uniil it no longer con-
Iacis the cap, OO0 NOT rotale the crankshafl
at any time during this oparation,

40 Remove the fastensrs and detach tha
rod cap, belng very careful not to disturh tha
Plastigaga, Discard the cap bolts at this time
as they cannol be reused. Note: You MUST
Lge new connecting rod boils,

41 Compare the width of the crushed Plas-
figage to the scale printed on the Plastigage
envelope to obtain the oil clearance (see
[Hustration). The connecting rod oll clearance
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9.27 Piace Plastigage on sach connecting rod bearing journal
parallel to the crankshaft centerline

is usually about 0.007 1o 0.002 inch, Consull
an automaotive machine shop for the clearance
specified for the red bearings on your engine.
42 If the clearance is nod a5 specified, the
beanng inserls may ba the wrong size (which
means different ones will be required), Before
daciding that different inserts are neesded,
make sure that no dirt or oll was betwaan
the bearing Insens and the connecting rod or
cap when the clearance was medsured. Also,
recheck the joumal diameter. If the Plastigage
was wideral one and than the other, the journal
may be tapared, I the clearance still exoeeds
the limit specifiad, the baaring will have to be
raplaced with an undersize bearing. Gaution:
When inslalling a new crankshaft always use 8
sfandard size bearing.

Final installation

43 Carefully scrape all iraces of the Flasti-
gage material off the rod jourmal andfor bear-
Ing faca. Be very careful not to scratch the
bearing - use your fingemail or the edge of a
plastic card.

9.41 Use the scale on the Plastigage package to determine the
bearing oll clearance - be sure to measure the widest part of the

Plastigage and use the correct scale; it comes with both standard

44  Make sure the bearing faces are per-
fectly clean, then apply a uniform layer of
clean moly-base grease or anging assembly
lube to both of them. You'll have o push the
piston Into the cylinder to expose the face of
the bearing Insert in the connecting rod,
45  Caution: insfall new conneciing rod cap
boits. Do NOT reuse ofd bolfs - they have
strafched and cannot be reused. Slide the
connecting rod back into place on the joumal,
install the rod cap, install the nuts or new bolts
and tightan them to the torgue listed in this
Chapler’s Specifications. Agaln, work up to
tha torgue in three steps.
46 Repsal the antire procedure for the
rémaining pistons/connacting rods,
47 Theimportant points to remeamber are;
&l Weep the back sides of the bearing
inserts and the insides of the connect-
ing rods and caps perfectly clean when
assembling them.
bl Make sure yvou have the correct plston/
rod assembly foreach opindar

= '.# 10.1 Checking crankshaft
Yl andplay with a dial
. indicator

R\

and metric scales

¢) The mark on the piston must face the
froni of the engine.

o) Lubricate the cplinder walls [iberatly with
clean oil,

&) Lubricate the bearing faces when Install-
frg the rod caps aftar ihe off clearance
has heen checked.

48 After all the pistonfconnecting rod
assamblies have been corractly instalied,
rotate the crankshaft a number of times by
hand to check for any obvious binding.

46 As & final step, check the connecting rod
endplay again.

50 Compara the measurad andplay to the
tolerance listad In this Chapter's Specifications
fo make sure it's acceptable. If it was corract
bafore disassembly and the orginal crankshaft
and rods wers refnstalled, it should still be cor-
rect. If new rods or a new crankshaft wera
inslalled, the endplay may be inadequate, If
s0, the rods will have o ba removed and taken
t an automotive machine shop for reslizing.

10 Crankshaft - removal and
installation

Removal
Fefar to Mustralions 10,1 and 10,3

Note: The crankshall can be removed anly
after the engine has been removed from
the vehicle. 's assumed thalt the drive-
plate, crankshalt pulley, off pan, Bming chain
and pistondconnecting rod assemblies have
already bean removed. The rear main olf seal
refainer must be unboted and separated fram
the bicck before proceeding with crankshaft
ramoval (see Chapfer 24 or 28).

1 Before the crankshaft is removed. mea-
sure the endplay. Mount a dial Indicator with
the indicator in line with the crankshaft and
just touching the end of the crankshaft as
shown (see illustration),



COMMON ENGINE OVERHAUL TERMS

Backlash - Tha amount of play betwasn bwo
parts. Usually refers to how much one gear
can bie moved back and forth withoul moving
gear with which it's meshed,

Bearing Caps - The caps held In place by
nuts or bolls which, In twm, hold the bearing
surlace, This space is for lubricating oil to
enter.

Bearing clearancs - The amount of space laft-

betwesn shatt and bearing surface. This
space |s for Jubricating oil 1o enter,

Bearing orush - The additioral hetght which
Is purpossly manufactured into sach baaring
half to ehaure complets contact of the bearing
back with the housing bora when the enging |5
assamblad.

Bearing knock - The noise created by move-
mant of @ part in & Inose-or worn bearing.

Blueprinting - Dismantling an engine and
reassambling it to EXACT specifications.

Bore - An engine oylinder, or any cylindrical
hole; also used to describe the progess of
enlarging or accurately refinishing & hole with
a cutting tool, a8 to bore an engine cylinder,
The bore size [ the diameter of the hola.

Boring - Renewing the oylinders by gutting
them out to & apecified slze, A bordng bar =
usad to malke the out,

Bottomn end « A term which refers callactively
to this anaine block, srankshaft, main bearings
and the blg ends of the cornacting rods.

Break-in - The period of operation between
[retalintlon of new or rebuilt parts and tirma In
which parts are wom to tha correct fit. Driving
st reduced and varying speed for a specified
mileage to permit parts o wear 1o thé comect
fit.

Bushing - A ane-place slesve placed In a
bore-to sarva as a bearing surface Tor-shalt,
plstan pin, ate, Usually raplaceable.

Cc

Camshaft - Tha shafl In the enging, on which
a saries of lobes are located for oparsting the
valve machanisma, The camshaft is driven by
geams or sprockets and a timing chairn. Lsually
refarrad 1o simply as the cam.

Carbon - Hard, or aoft, black deposits found
in combustion chambar, on plugs, undar
rings, on and undar valva haads,

Cast iron - An alloy of iron and more than two
percant carbon, used for engine blogks and
heads because it's relativaly inexpansive and
easy to mold into complax shapas,

Chamfor - To bevel across (or a beval on) the
sharp edge of an objact

Chase - Ta repalr damaged threads with a tap.

or die,

Combustion chamber - The apace betwesn
thes piston and the eylinder head, wiih the pls-
ton at top dead center, in which air-fual mix=
ture is bumed,

Compression ratio - The relationship

_befween cylinder volume (clearance volume)
‘whien the piston ls-at top dead center and

eylinder volume when the piston s at botiom
damd cantar.

Connecting rod - Tha rod that connects the
crenk on the crankshaft with thu piston,
Somatimes called a con rod.

Connacting rod cap - The part of the can-
necting rod assembly that attacheas the rad to
the arankpin,

Gore plug - Soft metal plug usad to plug the
gasting holes for the coalant {:Hﬁlﬂﬂﬂﬂ in the
Block, 1

Crankcase - The fower part of the engine in
which the grankshatt rotates; Includes the
lowar section of the cylindsr block and the oil
pan.

Crank kit - A reground or reconditioned
crankshaft and new main and connecting rad
heanngs,

Grankpin - The part of a crankshatt to which a
ponnacting rod s attachad,

Crankshaft - The main ri:tatlng_ mamber, of
shatt, running the length of the crankoase,

with offset throws to which the conngcting

rods are attached; changes the reciprocating
metien of the pistons into rotating motien,

Cylinder sleave - A replaceable sleave, or
liner, pressed Into the oylinder block to form
the eylindear bore, y

D

Deburring - Removing the burrs {rough edges
or greas) from a bearing,

Deglazer - A tool, rotated by an eleciric
mator, used to remove glaze from eylinder
walle 50 o new st of rings wilkseat,

Endplay - The amount of lengthwisa move-
ment between two parts. As applled 1o a
crankahatt, tha distance that the crankshaft
can movae forward and back in the cylindar
block,

F

Face - A machinist's term thal relars to
removing metal from the end of a shaft or the
faca of a larger part, such as a flywheal.

Fatigue - A breaskdown of materal through a
large numbear of loading and unloading cycles.
The first signe are cracks followed shortly by
braaks,

Fesler gauge - A thin strip of hardensd steel,
ground o an exact thicknass, used to chack
clearances batwaen parts.

Free height - The unloaded langth or height
of a spring.

Freeplay - The Inosensss in a linkage, ar an

‘assembly of parts, between the initial applica-

tion of force and actual movement, Usually
parcelved as slop o slight dalay.
Freaze plug - See Cora plug.

Gallery - A large passage In the block that
farms a resarvoir for enging oll pressura,

Glaze - The very amooth, glassy finish that
develops on oylinder walls white an engine is
In sarvice.

H

Hell-Coil - A rethreading device used when
threads ara wom or dameged. The davice is
installed in a retapped hole to reduce the
thréad size to the orlginal size,

Installed height - The spring’s measured
length or kelght, as Installed on the cylindar
head, Instalied helght |5 meastured fram the
spring seat 1o the underside of the spring
retainer.

J

Joumal - The surface of a rotating shaft which
tums ina baaring.

K

Keeper - The split lock that holds the valve
spring retainer in position on the valva stam,

Key - A small plece of metal Inserted Into
matching grooves machined into two parts fit-
tad togather - such as a gear pressed onto a
shaft - which prevents slippage between the
Wi parts,

Knock - The heavy metalllc ehgine sound,
prodiced in the combustion shambar as a
reault of abnormal combustion - usually deto-
nation, Knock s usually caused by & looss or
worm bearing. Also referred to B detonation,
pinglng and spark knock. Connecting rod o
main bearing knocks ans created by too much
ail clearance or insufficlent lubricaticn,

L

Lands - The portiers af matal betwean the
piston ring grooves,

Lapping the valves - Grinding a valve face
and [ts seat togather with Ispping compound.

Lash - Tha amount of frée motion in a gear
train, betwean gears, or in & mechanisal
assambly, that ooours bafore movemeant oan




begin. Usually refers to the lash in a valve
triair.

Lifter - The part that rides against the cam to
transfer motion to the rest of the valva traln.,

M

Machining - The prooess of uging a machine
o ramove metal from a metal part.

Main bearings - The plain, or babbit, bearings
that support the crankshafl.

Main bearing caps - The cast iron caps,
bealted o the battom of the blogk, that support
the raln bearings,

0
0.D. - Outside diamater.

O gallery - A plpe or drilled passageway in
the anging uaed to camy angine ol from one
area ta anothar,

Ol ring - The lawer ring, or rings, of a piston;
designed to prevent excessive amounts of oil
from working up the oylindar walls and into
tha combustion chamber. Also gallad an ail-
contral fng.

Ol seal -~ A seal which keaps oll from leaking
out of & compartment, Usually refers to g
dynamic sasl around a rotating shaft or other
meving part.

O-ring - A typa of ssaling rng mades of a spa-
clal rubbearlllke materal; In uss, the O-ring is
comprassed inta a groove to provida the saal-
Ing actiar,

Overhaul - To complately disassamble & unit,
clean and Inspect all parts, reassembile It with
the orginal or new parts and make all adjust-
ments nacessary for propar oparation.

P

Pilat bearing - A small bearing Installed in the
canter of tha flywheal (or tha rear end of tha
crankshatt) to support the front end of the
input shaft of the fransmission.

Pip mark - A littla dot or indentation which
indicates the top side of & comprassion ring.

Piston - The eylindrival part, attached ta the
connecting red, thal moves up-and down In
the aylindar as the orankehalt rotates, When
tha fual charge ia fired, the platon transfers the
forge of the axplosion to the connacting rod,
then to the crankshaft,

Piston pin {or wrist pin) - Tha cylindrical and
usually hollow steal pin that passes through
the piston, The piaton pin fastens the plston to
tha uppar &nd of tha connecting rod.

Piston ring - The spiit ring fitted (o the grogwve
in‘a piston. The ring contacts the sides of the
ring grocve and also nubs agalnst the cylinder
wall, thus seallng space batween piston and
wall. There are two types of rings: Compras-
sion rings =eal the comprassion pressune In
the combuation chambar; oll rings sorape
axoesaive ol off the oylinder wall,

Piston ring groove - The slots or grooves cut
in piston heads to hold piston rfings In posi-
tion.

Piston skirt - The porion of the piston balow
the rdngs and tha piston pin hole,

Plastigage - A thin sirlp of plastic thread,
avallables in different sizes, used for measuring
clearances. For exampls, 2 sirip of plastigapae
is lald across a bearing journal and mashed &S
parts are assamblad, Then parts are disas-
sembled and the width of the strip |8 meastred
1o determine clearance belwesn |eurnal and
bearing. Commenly used 19 maasura
crankahaft main-bearing and cennecting rod
Bearing clearanocas.

Prass-fit - A tight fit betweesn two parts that
requinas pressure to force the pans together.
Alan refamead to as driva, or force, fit,

Prussian blue - A Blug pigmeant; in salutien,
uzeful In determining the area of contact
betwean two surfaces. Prusstan blue s com-
monly used to daterming the width and Ioca-
tlon af the contact area between the valve
fata and the valve saat

R

Race (hearing) - The innar or outer rfng that
providas 4 aontact surface for bails or rollars
in bearing.

Ream - To size, enlarga or amooth & hole by
using & round cutting tool with fluted scges.

RAing job - The process of reconditioning the
oylinders and installing new rings, i

Aunout - Wobble, The amount a shaft motates
out-cf-tnia.

S

Saddle - The uppaer rmain bearing seat.

Scorad - Scralched or grooved, as a aylinder
wall may be scored by abrasive particles
mioved up and down by the piston Angs,

Seouffing - A type of waar in which there's a
transfar of material betweaen pars moving
agalnst each other, showa up &s pits or
grooves In the mating surfaces.

Seat - The surface upon which anather part
rests or Seats. For example, the valve seat |z
the matched surface upon which the valve
face fasts. Alao usad to rafar to wearing into a
gerad fit, for example, piston rings seat after a
faw milas of driving.

Short block - An engine block complete with
crankshaft and pistan and, usdally, camshaft
assemblbas,

Static balance - The balance ol an abjact
whilg it's stationary.

Stop - The waar on the lowsr portion of a ring
land caused by excessive side and back-
glaarance. The haight of the step Indicates the
ring’s axtra gida clearance and the length of
thie atep projecting from this back wall of the
groove rapresents the ring's back clearance,

Stroke - The distance the piston moves when
traveling from top dead canter to bottom dead
center, or from bottom dead center to top
dend cantar,

Stud - A metal rod with threads on both ends,

T

Tang - Alip on the end of a plain bearing used
to-align the bearing-dunng assembly.

Tap - To cut thresds In & hole. Alsa refers to
the fluted tool used to cut threads.

Taper - A gradual reduction in the width of a
shaft or hole; In an engine cylinder, taper usu-
ally takes the form of Uneven waar, mare pro-
nounced &t tha top then at the bottom.

Throws - The offsat portiona of the crankshaft
to which the connecting rods are affixed,

Thrust bearing - The main Bearng thal has
thrisat faces to prevent excessive endplay, or
farward and baskward movement of the
crankshaft;

Thrust washear - 4 bronze or hardened steal
washer placed batween two moving parts.
The washéar prevents longltudinal movement
and provides a beanng surface for thrust aur-
faces of parta.

Tolerance - The amount of variation parmit-
tad from en exact slze of measurement,
Actual amount from smallest acceptable
dimension to largest acceptable dimension,

U

Umbrelia - An oil deflector placed near the
valve tip to throw ol from the valve stem area.

Undereut - A machined groove below the
normal surfaoa.

Undersize bearings - Smaller diameter bear-
Ings used with re-ground crankshaft [oumals.

v

Valve grinding - Refacing a valve in'a valve-
refacing machine.

Valve frain - The valve-operating mechanism
of an engine; Includes all componants from
the cemshaft to the valvi,

Vibration damper - A cylindrical weight
attached to the front of the crankshatt to mini-
mize lorsional vibration (the twist-untwist
actions of the arankshaft caused by tha cylin-
der firing impulses). Also called a harmonic
balancer.

w

Water jackat - Tha spaces around the cylin-
ders, between the inner and outer shalls of the
cylinder block or head, through which coolant
circulates.

Waeb - A supporting structune aoress & cavity,

Woodruft key - A key with a radiused back-
gida (viewed from the sida),
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with fealer gauges at the thrust-
bearing journal

2 Pry the crankshaft all the way 1o the rear
and zero the dial indicator, Next, pry the crank-
shaft to the front as far as possibie and chack
the reading on the dial indicator, The distance
traveled is the andplay, A typical crankshaft
endplay will fall betwaan 0,003 to 0.010 inch.
If It ls greater than that, check the crankshalt
thrust surfaces for wear after if's removed. If
no wear is evident, new main bearings should
correct the endplay,

3 If a dial indigator lsn't available, fealar
gauges can be used. Genlly pry the crank-
shaft all the way to tha front of the engine. Slip
fealer gauges batwaen the crankshaft and the
front face of the thrust bearing or washer lo
detarmine the clearance (see llustration),

4  Loosen the main bearing cap bolts 1/4-
turn at & time each, until they can be remaoved
by hand, On V& engines, ramove tho side
bolts first, then the main cap bolis,

5  Oninlineengines, removea the main bear-
ing cap stiffenar plate, than check for marks
on the main bearing caps indicating their posi-
tions, IT there aren't any, number them from
front to rear and also add an arrow (o each
ona pointing to tha front of the engine. MNow
remove the main bearing caps. Try not to drop
the bearng inserts if they come oul with the
CApS.

G- Carefully lift the crankshaft out of the
angine, It's a-good idea o have an assistant
available, sinoce the crankshaft is quite heavy
and awkward to handle. With the bearing
inserts in place inside the engine block and
maln bearing caps (on Inline engines), rein-
stall the main bearing caps and stiffener onto
the engine block and tighten the bolts finger
fight. Make sure yau install the main bearing
caps in their proper positions and facing the
proper direction,

Installation

7 Crankshaft Instaliation is the first step
in engine reassembly, it's assumed at this

10.17 Place the Plastigage onto the
crankshaft bearing journal as shown

point that the engine block and crankshaft
have been cleaned, inspected and repaired or
racanditionad.

8 Posllion the engine block with the bottorm
facing up.

8  Remove the mounting bolts and lift off
the stiffener and main bearng caps,

10 If they're still In place, remove the argl-
nal beanng inserts from the block and from
the main bearing caps. Wipe the bearing
surfaces of the block and main bearing caps
with a clean, lint-frae cloth, They must ba kepl
apotlessly clean. This is critical for determin-
ing the correct bearing oll clearance.

Main bearing oil clearance
check
Refar fo Nustrations 10,77 and 70,21

11 Without mixing them up, clean the back
sides of the new upper main bearing insers
(with grooves and oll holes) and lay one In
each main bearing saddle in the block. Each
upper bearing has an oll groove and oil hole
In it, Cautlon: The olf hoies in the block must
fine up with the ol holes in the upper bear-
ing inserts, Counting from the front, the thrust
washer or thrust bearing Insart must be
Inatalled in the number 3 crankshaflt joumal
on four-cylinder 2.8L engines and the dth jour-
nal on the 3.5L fiva-cylinder engine. Clean the
back sides af the lowear main bearing inserts
and fay them in their corrgsponding locations
In the main bearing caps. Make sure the tab
on the bearing inser fits into the recess in
the block or main bearing cap assambly. Tho
upper baarngs with the oll holes are installed
Into the engine block while the lower bear-
ings without the oil holes ane installed in the
main bearng caps. Caution: Do nol hammer
the beanng insert infe place and dont nick or
gouge the bearing faces. DO NOT apply any
Iubrication af fhis time.

12 Clean the faces of the bearing inserts

10.21 Use the scale on the Plastigage
package to determine the bearing oil
clearance - be sure to measure the widest
part of the Plastigage and use the correct
scale; it comes with both standard and
metric scales

in the block and tha crankshaflt main bearing
Journals with & claan, lint-free clath,

13 Check or clean the oil hales in the crank-
shaft, as any dirt hara can go anly ong way
- straight through the new bearings.

14 Once vou're certain the crankshaft is
clean, carefully tay It in position in the cylindear
block.

15 Before the crankshaft can be perma-
nertly (natalled, the main bearing oll clear-
anca must be checked.

16 Cut sevaral strips of the appropriate size
of Plastigage. They musl be sightly shortar
than the width of the main bearng jourmnal.

17 Place one plece on each crankshaft
maln bearing journal, parallal with the journal
axis as shown (see [llustration),

18 Clean the faces of the bearng inserts
in the main bearing cap assembly, Hold the
bearing Inserts in place and install the assem-
bly onto the crankshalt and cylinder black, DO
WOT disturb the Plastigaga, Make sure you
install the main bearing caps with the arows
facing the front of the engine, then install the
stiffenar.

18 Apply clean angine oll to all boll threads
prior to installation, then install all bolts finger-
fight {see the old bolts for this}, Tightean main
Bearing cap bolis working from the center oul-
wards and altermating from side-to-side, pro-
gressing in steps, to the torquae listed In this
Chapter's Specifications, DO NOT rotate tha
crankshaft al any time during this operation.
20 Remove the bolls In the reverse order
of the tightening sequence, remaove the stiff-
enar and carefully 1ift the main bearng caps
straight up and off the black. Do not disturb
thie Plastigage or rotate the crankshaft.

21 Compara the width of tha crushed Plas-
tigage on sach journal to the scale printed
on the Plastigage envelope o determing the
main bearing oll clearance (see lllustration).
Check with an automotive machine shop for
the oil clearancea for your enging.
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12.3 Balance shaft and chain alignment marks: A, left balance
shaft; B, right balance shaft; C, crankshaft alignment mark - all

three marks must align with dark links on the chain

22 Il the clearance is nol as specified, the
baaring Inserts may be the wrong size (which
means differant ones will be required), Batora
deciding if different Inserts are needed, make
zura that no dirt or oll was betwean the bear-
ing inserts. and the cap assambly or block
when tha clearance was measured, If tha
Plastigage was widar at ong end than tha
othear, the crankshaft jounal may be taparad,
I the clearance still exceeds the limit speci-
fied, the basring insert(s) will have to be
replaced with an undersize bearing Insart(s),
Caution: When installing a new cranksharft
always Install & standard baaring insert set.
23  Carefully scrape all traces of the Plastl-
gage material off the main bearing Journals
andfor the bearing insert faces. Be sure lo
remove all residue from the oll holes. Use
your fingernall or the edge of a plastic card -
don'l nick or scratch tha bearing faces.

Final installation

Refer fo ilustration 10.30

24 Carefully lIft the crankshatt out of the cyl-
Inder black.

26 Claan the bearing Insert faces In the cyl-
Inder block, then apply a thin, unifarm layer of
maoly-base grease or engine assembly lube to
each of the bearng surfaces. Be sure to coat
the thrust faces as well as tha journal face of
the thrust baaring.

26 Make sure the crankshalt journals are
clean, then lay the crankshaft back In place in
the cylinder black,

27 Clean the bearng insed faces and then
apply the sama lubricant ta them, Clean the
angine block and the main bearng caps thor-
oughly. The suffaces must be ree of il resi-
dua,

28 Install the main baaring caps (and stff-
anar on inline engines).

29 Prior to installation, apply clean engine
oil 1o the threads of the new main bearing cap
bolts, wiping off any excess, then install all
bolts: fingar-tight.

A0 Oninline engines, tighten the main bear-
ing cap holts warking from the centar out and
altemating sides. On V8 engines, tightan the
side bolis first, then the MEW main bear-
ing cap nuts-and bolts, Work In the correct
saquence (see illustration) and tighten all
fasteners to the lomue listed in this Chapter's
spacifications,

A1  Recheck crankshaft endplay with a feeler
gauge or a dial Indicator. The andplay should
ke cormect if the crankshaft thrust faces aran't
worn or damaged and If new bearings have
been installed,

32 Raotate the crankshafl a number of times
by hand to check for any obvious binding, It
should rotate with a running torgue of 53 In-
lbs or less (without the plstons and connect-
ing rods installed), If the ranning torgue is too
high, corredt the problem at this time.

33 Install the new rear main oil seal In
the rear main seal retalnar (see Chapter 24
or 28), but do not install the retainer until the
halance shafts (inline angines) have been
installed in the back of the blook (ses Sec-
tion 12).

11 Engine overhaul - reassembly
sequance

1 Before beginning engine reassambly,
make sure you have all the necessary new
parts, gaskets and seals as wol as the follow-
Ing items on hand:

Commarn hand fools

A 1/2-Inch drive lorgue wrench

Mew engine ol

Gaskat sealant

Thraad locking compound
2 Il you obtained a short block It will be
necessary to install the cylinder head, the oil
pump and pick-up Wwbe, the watar pump, the
timing chain and front cover, the oil pan, the
camshafis and the valve cover {see Chap-
ter 24 or 2B). In erder to save time and avoid

problems, the extermnal companants must be
installed in the following general ardar;
Tharmostat and housing cover
Watar pump
intake and exfaust manifolds
Fual injection componenis
Ermiasion control componants
Spark plug wires and spark plugs
tgnition coils
O fitter
Engine mounts and mount brackels
Cltet and Mywhes! (manual transaxie)
Driveplate (automatic fransaxia)

12 Balance shafts (inline engines) -
removal and installation

Removal
Refar to ilusiration 12.3

MNote; Balance shafts must be replaced as an
assembly, with thelr retatnors and sprockets.
Do not dizassemble then,

1 Refar to Chapter 24 for remaoval of the
crankshafl rear oll seal retainer, which is also
the cover for the two balance shafts.

2 The balance shafts are driven by a chain,
similar to a timing ehain, which has & tensioner,
3 Before removing the balance shaft chain
or tensioner, the engina must be turned so
that three of the five dark links on the balance
shaft chain are aligned with the marks on each
balance shafl sprocket and the crankshaft
sprocket. When aligned propedy, the mark on
the lefl balance shaft sprocket will be straight
up {12 e'alock), the right sprocket's mark will
ba at 2:30, and the crankshaft sprocket mark
will be al the 4:30 position (see (llustration).
MNote: This alignment occurs only once in 11
rotaffons of the crankshaf.

4  Ramove tha two bolte and the balance
shafl chain {ensioner.

5 Slip the chaln fram the crankshaft
sprockel first, then the lafl balance shaft, fol-
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lowad by the right balance shaft,

6 Rotate each balance shafl and ensure
that they rotate fraely

T Remove the bolts {one for tha left shaft
retainer, two for the right shaft retainer) and
withdraw each shaft straight out of the block.

Installation

8 Clean the balanca shafts and lubricate
them with clean engine oil, then insart them
with thelr balance weights down,

8  Use NEW bolls when tightening the bal-
anca shaft retainer plates.

10 Allgn the timing marks (see Mustra-
tion 12.3) and Install the chain so that dark
links allgn with sach of the three marks. Put
the chain over the left sprocket first, then the
right, and finally over the crankshaft sprockel.
11 Depress the small lever on the chain
tension and hold It down while collapsing the
lensioner shoa, then releasea the lever, Inserta
pin through the hole In the tensioner to retain
the shoe in this position,

12  Install the chain tansionar and tighten
the halts to the Specifications in this Chaptar,
Take out tha pin or drill bit used to hold the
tensioner in the retracted position,

13 The ramainder of installation is the
reversa of the removal procedura,

13 Initial start-up and break-in after
overhaul

Warning: Have a fire extinguisher handy
wharn starting the engine for the first time,

1 Once the engine has been installad in
the vehicle, double-check the engine ail and
coolant levels. i

2 With the spark plugs out of the engine
and the |gnition and fuel systems disabled
(sea Section 3), crank the angine until ail
pressure registers on the gauge or the light
goes oul,

3 Install the spark plugs, colls and restore
the ignition and fuel systam functions.

4  Start the engine. |l may take a few
maments for the fuel system to build up pres-
sure, but the engine should start without a
great deal of effort.

&  After the engine starts, it should be
allowad to warm up to normal operating tem-
peratura, Do not allow the enging to excesed &
fast Idie untll the hydraulic lifters pump up and
bacome qulet again (usually about five min-
utes),

&  While the angine |s warming up, make
a thorough check for fuel, oll and coolant
leaks. I a new camshaft and liftars have

bean Installed during the overhaul, the engine
should run at a fast idle (2000-2500 rpm)
for 156 minutes after the liftars pump up and
bacome quiet (keep an eye on the tampara-
lure gauge and don'l allow the engine lo over-
heat) to *break in” the cam and lifers.

7 Shut the sngine off and recheck the
anglne oll and coolant laveals.

8  Drive the vehicle to an area with minl-
mum traffic, accelerate from 30 to 50 mph,
then allow the vehicle to slow (o 30 mph with
the throttle closed. Repeat the procedure 10
or 12 times. This will load the plston rings and
cause them to seat propery against the oyl-
inder walls. Check again for oll and coolant
leaks.

9  Drive the vehicle gently for the first 500
miles {ne sustained high speeds) and keep
a conatanl check on the oil level, It |5 not
unusual for an engine to wuse oll during the
break-in perod.

10 AL approximataly 500 te 600 miles,
changa the oll and fiiter.

11 For the next few hundred miles, drive the
vehicle normally, Do not pamper it or abuse
it.

12 After 2000 miles, change the oil and filter
again and considar the engina broken in.
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Contents
Secfion Section
Air conditioning and heating system - check and maintananca..... 13 Crivabelt and tensioner - check and replacmnant ............ See Chapter 1
Alr conditioning compressor - ramoval and installation 16 Engine cooling fan and clulch - check... i
Alr canditiening condensar - removal and installation 16 Engine cooling fan, clutch and shroud - rernﬁ'-ral
Air conditioning expansion valve - remaval and installation ... 5
B O VR PRI i i i R P SRSk D 1B Evaporator core - replacarnant 1
Air conditloning recelver/drier - remeval and Installation ., e General INfErmation . ... i s 1
Antifraeze - general INformation ..o 2 Heater and air conditioning control assembly - removal
Biowar mator - removal and installation . 10 BOG TANBHOET vt rene o comensmamy vrsssmins sebsstnn s coshsses sesssscesemsantipsres 1
Blower motor @ GIEUil = BIVBEK .....eeesissseresressssmemss sy emmsnssseesees Heater core - remioval and installation. ... 12
Coolant level check Radiator - removal and INstalatlon. ... i, ]
Coolanl temperature gauge sending unil - check Thermoslal - check and replacement......... 3
and replacement ... Undarhood hose chack and replacement. ... Sea Chapter 1
Cooling systam chack Water pump - check and replacamBnt ... i e e T

Specifications

General

CotIBTIL CRPEGIEY v eekmnmrary s rbsminn s iesmbes emmsspes

Radiator pressure cap rating .
Refrigerant typa........
Refrigarant ol type ...
il capasity (total systarm) ...

Refrgarant CapasItY......co e i e

Torque specifications

Air conditioning comprasscr mounting bolts........

Cooling fan hub nul ...
Fan blade-to-clutch bolts
Thermostat housing bolts
Watar pump attaching bolts ...

Watar pump pulley Bolts ..o

1 General information

All vehiclas covered by this manual
amploy a pressurized engine cooling sys-
fem with thermostatically controlled coolant
circulation. Coeolant is drawn from the radia-
for by an impeler-type water pump mounted
at the front of the block. The coolant s then
cireulated through the angine biock whera it
passes around tha individual cylinders, After
axiting the oylinder block, the coolant then
gntars the cylinder head where il quenches
the combustion chamber area, The coolant
flows out of the cylinder head and inle the
tharmostat where, depending on the cool-
ant tamperature, it is elther blacked until the
desirad termparature |s obtained or allowed to
pass through the themostat into the radiator.

.................................... 18

See Chapter 1
15 psi
R-134a

PAG

4.0 oz

1.6 pounds

Ft-lbs (unlass othenvise indicated)
Note: One fool-pound (fi-l) of forgue is equivalent to 12 inch-pounds (in-bs) of forque. Targue values below approximately 15 fi-lbs are exprassed
in inef-pounds, since mast foof-pound forgue wrenches are not agcurate at these smaller values.

............... " 3r

41
20

B0 rHbs
BB Iridbs

During thie coolant flow cyele some cool-
ant = diracted into the heater core for passen-
gar compartmant heating, and some coolant
ia directed to the throttle body lo allow tha
throttle body to operate at a consistant tem-
perating,

A wax peliet type thermostal is located in
the themmostal housing on the engine. During
warm up, the closed thermostat prevents cool-
ant from circulating through the radiator. When
the engine reaches normal operating tempear-
atura, the thermostat opens and allows hot
coalant to travel through the radiator, where it
is cooled before returming to the engine.

The cooling system is pressurized by the
radlator cap, which contains a blow-off pres-
sure valve and a vacuum atmospheric valve,
By maintaining higher atmosphearic pressure,
it increases the bolling point of the coolant,

If the coolant temperature goes above this
increased bolling point, the extra pressure in
the system forces the cap valve off ils seal
and allows excess pressure lo escape the
system,

The coolant reservoir serves as a hold-
ing tank thal containg coolanl which, as the
angine cools, is drawn into the radlator, and
whan hot allows for normal coolant expansion
out of the radiator Into the coolant reservalr,

The heating systam works by directing
alr through the heater core mounted In the
dash and then to the interior of the vahicle by
a system of ducts. Rear healing systems ara
equipped with a separate heater core located
al the rear of the vehicla. Tempearalure is
controlied by mixing heated air with fresh air,
using a system of doars in tha ducts, and a
blower motor,
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2.4 An inexpensive hydrometer can be used to test the condition
of your coolant

Alr conditloning Iz standard on all
models and consists of an evaporator core
located under the dash, a condanser in front
of the radiator, an accumulator in the engine
compariment and a belt-driven compressor
mounted at the front of the engina.

2 Antifreeze - general information

Refar o fustration 2.4

Warning: Oo nof allow aniifresze o come in
contact with your skin or painted surfaces of
the vahicle. Rinse off spills immediately wilh
plenty of water. Anlifreeze Is highly toxic if
fngested, Nevar lnave anlifreeze lying amund
in an open canlainer or in puddies on tha
floar; ehildran and pels are attracled by its
swael smell and may dring I, Check with focal
autharites aboul disposing of usad antifresze.
Many communities have collection centers
that will see that antifreeze s disposed of
safely. Never dump used anli-freeze on the
ground or pour i into drains,

Caution: The manufacturar recommends
vsing only DEX-COOL coolant for these sys-
fams, DEX-COOL 15 a long-lasting coolant
desigred for up fo 100,000 miles or 5 years,
Never mix green-colored ethylene glyocol
antifreeze and orange-colorad DEX-COOL
silicate-free coolant because doing so will
desiroy the efficlency of the DEX-COOL,

The cooling system should be filled with
a waterfDEX-COOL based antifreeze solution
which will prevent freezing down to at least
-20-degrees F. It also provides protection
against corrosion and increasas the coolant
balling point,

The cooling system should be drained,
fushed and rafiled according to the vehicle
maintenance schedule (see Chapter 1), The
use of antifreeze solutlons for perods of lon-
ger than recommendad is llkaly to cause dam-
age and encourage the farmation of rust and
scale In the systam,

Before adding antifraeze, check all hose

3.7 The thermostat housing is located on the left side of the

engine, above the air conditioning compressor {one of
the two bolts is visible hera)

connectiens, because antifreeze lends (o leak
through very minute apenings, Engines don't
normally consume coclant, so If the level goes
down, find the cause and comect |1

The exact mixture of antifreeze to watar
that you should use dapends on the relative
weather conditions, The mixture should con-
tain al least S0-percent antifreaze, but should
never contain more than 70-percant anti-
fresze, Consull the mixture ratio chart on the
antifreaze conlainer before adding coolant,
Hydrometers are available at most aulo parts
atores to test the coolant (see illustration).
Ahways use antifreeze that meets the vehl-
cla manufacturar's specifications. Caution:
Bafore mixing water with anlifreeze, check the
antifrease comtainer carefully, Some manufac-
furers pre-mix anfifreeze (o the propar SOYS0
ratio, making the addition of walar unnheces-
sary,

3 Thermostat - check and
raplacement

Note: The thermostat is part of the thermostat
housing and must be repleced as a unit

Check

1 Before assuming the thermostat is to
blamea for 8 cooling system problem, chack
the coolant level, drivebelt tension (see Chap-
tar 1) and temperature gauge {or light) opara-
ton

2 Ifthe engine seems to ba taking a long
time to warm up (based on heater output or
temperature gauge operation), the themaostat
js probably stuck opan. Replace the thermao-
atat with a new ona,

3 If the angine runs hot, use your hand to
check the temperature of the lower radialor
hosa, If the hose isn't hot, but the engina is,
tha thermostat is probably stuck closed, pre-
vanting the coolant inside the engine from
escaping to the radiator. Replace the thermo-
stat, Caution: Don't drive the vefucle withou!

& Whermostal, The computer may stay In open
loop and emissions and fuel econamy will suf-
for.

4 If the lower radiator hosa is hot, it means
the coolant 15 flewing and the themaostat is
apan. Consult the Troublestooting section
at the front of this manual for cooling syatam
diagnosis

Replacement
Refer to ustrations 3.7 and 3,11

Warning: The angina must be completely
coal when this procedure |5 performed.

§ Disconnect the cable from tha naga-
fiva terminal of the battery, Crain the conling
system, If the coolant is relatively new or in
pood candition, save It and reuse I IF It is 1o
be replaced, ses Seclion 2 for cautions about
proper handling of used antifreeze,

6 On vahicles with inline angines, loosen
tha lug nuis on the lafi front whesl, then
raise the vehicle and support it securely on
jackstands. Remaove the whesl and the inner
fender liner (sae Chapter 11, On Y8 angines,
ramove the air filter housing (ses Chaptar 4,

7 Follow the lower radiator hose to the
engine to locale the thermostal housing. The
thermastat housing is located balow the alter-
mator at the lafl-front of the block (see illus-
tration).

&  Loosan the hose clamp, then detach the
radiator hosa from the thermostat housing, IF
the hose sticks, grasp it near the end with &
pair of adjustable pliers and twist It to break
the seal, then pull it off. If the hose is old or
detarlorated, cut It off and install a new one,

8 If the outer surface of the fitting that
mates with the hose |s deterlorated (corroded,
pitted, oic.) it may be damaged further by
hose removal. If It is, the thermostat housing
will have to be replaced,

10 Ramove the bolls and detach tha ther-
mastat housing. If the housing I stuck, tap it
with a soft-face hammar to [ar it loosa. Be pre-
pared for some coolant to spill as the gasket
saal iz broken, ;
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3.11 After the housing is cleaned, or a
new thermostathousing is used, a new
O-ring should always be used

11 Clean the mating surfaces on the enging
and the thermostal housing, Install a new O-
fing In the groove in the housing (see illustra-
tion).

12 Reattach the thermostat housing to tha
engine and tighten the bolts to the lorgue
isted in this Chapter's Spealfications.

13  The remaining steps are the raverze of
the removal procedura. Mow would be a good
time to check and replace the hoses and
clamps (see Chapter 1),

14  Refer to Chapter 1 and refill the cooling
gystarm, then run the engine and check care-
fully for leaks,

15 Repeat steps 1 through 4 to be sure the
repairs cormected the pravious prablemis).

4 Engine cooling fan and clutch -
check

Warning: Keep your hands, fools and alath-
ing away from the fan. Toavold injury or dam-
age DO NOT operate the engine wilh a dam-
agred fan, Do not altampt fo repair fan blades
- replace a demaged fan with a new one,

Check

Warning: If the far (s damaged in any way,
don't atfempt to repair i, Replace the fan with
& new one,

1 The vehicles covered by this manual ara
equipped with viscous fan clulches,

2 Remove the key from the ignition switch
for safety purposes.

3 Begin the check with a visual inspection,
With the &ngine cold, inspact the fan blades
for cracks or damage; replace any fan that
shows signs of elthar,

4 Wiggle the fan blade from sida-to-side
- there should be 1/4-inch or less play In the
fan, Replace the clutch I play is excessiva,

5 Inspeat the clutch for signs of leak-
age and proper tightness to the water pump.
Replace the clulch il leakage |s presant.

&  Tum the fan blades and note the resis-

tance. Thers should be less resistance with a
cold engine.

7 Drive the vehicle until the engine is
warmed up. Shut it off and remave the key.

&  Turn the fan blades and again note the
rasistance, There should be a noticeabls
increase in resistance.

g If the fan clutch fails this check or is
locked up solid, replacement is indicated

5 Engine cooling fan, clutch and
shroud - removal and installation

Refar lo llustrations 5.4, 5.5 and 5.6

Wamning: The engine must be complately
cool when s procedure is perfarmed,

Note: A special fan clutch wrench, available
al most aufo parts stores, 8 requirad,

1 Partially drain the cooling syslem (see
Chapter 1).

2. Remove the upper radiator hose from
the radiator; be prepared for coolant spillage.
On V& engines, remave the air filter housing
[sea Chaptar 4).

3 Unclp the alr conditioning hoses from
tha fan shroud.

4  Remove the clips at the left and right

l_:_}.d IL‘ & Y
5.5 A strap wrench can be used to

immabilize the water pump pulley while
|posening the fan elutch hub

54 Remove the
upper radiator hose
(1), pry off the clips
securing the upper

and lower shrouds (2

indicates two of the
clips), and pull the
pin at each side of
the upper shroud

from its clip (3)

Junetures of the upper and lower fan shroud
section, then pull the upper shroud from the
clips at the side brackets (see llustration).

5 Remove the fan clutch hub from the
water pump by turning it counterclockvwise
(see illustration).

6  The fan can now be unbolted from the
clutch, if necessary. Be sure 1o tighten the
fan-to-clutch bolts to the torque listad In this
Chapler's Specifications,

T Installation s the reverse of removal,
Tighten the fan hub nut to the tomue listed in
this Chapter's Specifications,

B Check the coclant, adding as necassary
to bring it o the appropriate level (see Chap-
tar 1).

6 Radiator - removal and
installation

Refer to lustrations 6.5 and 6.8

Warning: The engine must ba completely
coaf before beginning this procedure,

Mote: The vehicles covered by this manual
use spnng-type radiator hose clamps. If you
decide {o reuse them, make sure that he
hose is installed on a connection that /s clean

5.6 Fan retaining bolts
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6.5 Unsnap the plastic collar, then remove
the retaining clip from the guick-connect
fitting to disconnect the
transmission cooler lines (typical)

and dry, Don't fry fo reuse these clamps on
aflermarkel hoses. Replace them with con-
varttional worm-drive fype clamps.

1 Disconnect the cable from the negative
termiral of the battery.

2 Drain the cooling sysiem as describad in
Chapter 1, then remoyve the fan shroud, fan
and clutch {see section 5)

3  Ralse the vehicle and support It securaly
on |ackstands,

4 Remove the lower radiator hosa from the
radiator.

5 On automatic transmission models,
datach the transmission coolar lines from
the radiator (see |llustration). To disconnect
the lines from the radiator, simply unsnap the
plastic coftar from the guick-connact fitting,
then remove the retaining clip and pull out
the lines, Plug the ends of the lines to pre-
vant fluld from leaking out after you discon-
nect them. Have a drip pan ready to catch any
spills, Always be sure to Inspect tha O-rings
an the cooder lines before relnstaliation. Mote:
Do not remove the clips by pulling straight
oul. Hold ane side in with youwr fingers while
psing a pick fwith a bent tip) to pull the offier
sida out, then rotate the clip off. Install clips
the same way, not straight on,

6  Lower the vehicle.

T  Remove the grille {see Chapter 11),

8  Remove the radiator mount bracket (see
Mustration) and the condenser mounting
bolts (see Section 16).

& Pull the condenser lorward (away from
the radiator), and remove the radistor.

10 Prlor to installation of tha radiator,
replace any damaged radiator hoses and
hose clamps,

11 Radiator installation is the reverse of
removal, When installing the radiator, make
sure that the radiator seats properly in the
lower saddles and that the upper brackets
ana secure, |nstall the transmission codler ling
rataining clips onto the quick-connect fitting
befors installing the lines, then snap the cooler
linas into place on the quick connect fittings. Be
sure o reinstall the plastic collars on the gulck

6.8 Radiator mount bracket

connect filtings as they lock the retaining clip
in place. Note: If the plastic collars don'l easily
fit ovar the retalning clips the quick disconnect
fithirict {5 nof assembled correctly,

12 After instaliation. refill the cooling system
(sea Chapter 1), then check the automatic
transmission fluid level.

7  Water pump - check and
replacement

Wamning: Wail until the engine 2 complafely
ool before starting this procedura.

Check

Refar lo ilustration 7.2

1 Water pump lailure can cause overheat-
ing -and serious damage to the engine. Thara
are three ways o check the oparation of tha
water pump while it is installed on the enging,
If any one of the following quick-checks indj-
cates water pump problems, it should be
replaced immediately,

2 Avseal protacts the water pump impaller
shaft baarlng from contamination by engine
coolant, If this seal fails, a weep hole in tha
water pump snout will leak coolant (see llus-
tration) (an Inspection mirmer can be used to
look gt the underside of the pump if the hola
isn't on top). I the waep hala |s leaking, shafl
bearing fallure will follow. Replace the water
pump immediately.

34 The water pump Impeller shaft bearing
can also pramaturely wear out. When the
bearing wears oul, It amits a high-pltched
squaaling sound. |f such a noise is aoming
from the water pump during engine operation,
the shafl bearing has failed - replace tha water
pump immediataly, Mote: Do nof confuse el
noise with bearing nose.

4 To |dentify excessive baaring wear,
ramove the drivebell (see Chapter 1), grasp
the water pump pulley and try fo force it up-
and-down or from side-to-side. If the pulley
can be moved either horizontally or vertically,

Bt e =
7.2 The weep hole |s located on the
bottom of the water pump (typical)

the bearing is nearing the end of |ts service
life. Replace the water pump.

5  Itis possible for & water pump to be bad,
evan if it doesn't howl or leak water, Soma-
times the fins on the back of the impeller can
corrode away until the pump s no longer
afigctivie. The only way to chack for this is o
rermove the pump for examination

Replacement
Refar to filustrations 7.10and 7,11

[ Disconnect the cable from the negative
terminal of the baltery.

T Draln the coolant (see Chapter 1),
Remove the intarfering air filter duct,

8 Removea the radiator shroud and fan/
clutch assambly (ses Section 5),

%  Remove the drivebelt (see Chapter 1)
Disconnect all the coolant hoses that connect
1o the pump.

10 On inline engines, remove the water
pump pulley {see |llustration),

710 To remove the water pump pulley,
prevent it from tumning with a pin spanner
{or a strap wranch wrapped around the
pulley) and unscrew the bolts -
Inline engines onky



Chapter 3 Cooling, heating and air conditioning systems

7.11 Water pump mounting bolts - inline engine

11 Unbolt the water pump (see [llustra-
tion}, It may be necessary fo tap the pump
with a soft-face hammer to break the gas-
kel seal, Inspect the pump’'s impellar blades
on the backside for corresion. If any fins are
missing or badly corroded, replace the pump
with & new one,

12 Clean the sealing surfaces of all gaskeat
material an both the water pump and block,
Wipe the mating surfaces with a rag salurated
with lacquar thinner or acetone.

13 Apply a thin layer of RTY sealant fo both
sides of the new gasket and install the gasket
on the water pump

14  Place the waler pump In position and
Inatall the bolts finger tight, Use caution to
ansure thal the gasket doesn't slip out of posi-
tian, Mow tighten the bolts to the targue listed
in this Chapter's Specifications.

15 Install the pulley and tightan the bolts to
the torque listed In this Chapter's Speciiica-
tions.

18 The remainder of the installation proce-
dure is the revarse of removal.

17 Add coolant to the specified level (ses
Chapler 1), start the angine and check for
the proper coolant level, Be sure (o bleed the
cooling system of air as described in Chap-
ter 1, Alse check for coolant leaks around the
water pump and hoses.

B Coolant temperature gauge
sending unit - check and
replacement

1 Tha coclant temperature indicator sys-
tem s composed of a temparature gauge
or waming light mounted in the dash and a
coolant temperature sensar mounted an the
engine. This coolant tamperature sensor dou-
bles as an Information sensor for the fuel and
angine control systems (see Chapter &) and
as a ganding unit for the temperature gauge.

2 If an overheating indication oocurs,
check the coolant lavel in the system and then

9.4 Backprobe the blower motor connector terminals (A) with

a voltmeter, Check the running voltage in each of the fan speed
switch positions - B is the blower motor resistor

make sure the wiring betwean the gauge and
the sanding unit is secure and all fuses aro
intact.

3  Check the operation of the coolant tem-
perature sensor (see Chapler 8), I the sansor
is defective, replace it by following the proca-
dure in that Chapter. Note: A faully sensor
should sel a diagnostic lrouble code (DTC)
and furm on the CHECK ENGINE light.

4 Il the coolant temperaiure sensor s
good, have the temperature gauge checked
by a dealer service departmen! or other
properly equipped repair shop. This tast will
reqguire @ scan tool to eccess the information
as Il is processed by the Powertrain Control
Module {PTM).

5 Blower motor and circult - check

Rafar to flustration 9.4

Warning: These maodels have arbags. Always
digable the airbag system before working in
the vicinily of any airbag system component
fo avald the possibiily of acoidental degioy-
ment of the airbag, which couwld cause per-
sonal infury (see Chapler 12].

1 Check the fuse (marked ciimate confral
fan} and all conneations in the circult for loose-
ness and corrosion. Make sure the battery is
fully charged, Note: The heaterblower refay
{marfad IGNAHVAC) and the blowsr fuse
are located in the underhood fuse panel. The
blower motor resistor (s mounted in the HWAC
housing under the rght side of the instrument
parnel, close fo the blowar mator,

2 With the transmission in Park, sel the
parking brake sacurely and turn the lgnitien
switch to the Run position. |t isn't necessary
to start tha vehicle.

3 Ramova the right-side door sill plate and
the plastic rim panel at the lower part of the
hinge plilar. The panel is rataingd by clips -
pull it straight out from the body, This provides
access to the blower motor.

4 Backprobe the blower mator electrical
connector with a volimeter (see lllustration).
5  Move the blower switch through each of
its positions and note the vollage readings.
Changes in voltage indicale that the motor
speeds will also vary as the swilch is movad
to the different positions.

6 [fthers is voltage present, but the blower
motor does nat operate, the blowar motor is
probably faulty. Disconnect the blower motor
cannector, then hook one slde of the blower
motor terminals 1o a chassls ground and the
other toa fused source of battery voltage. I
the blower doesn't operata, it = faulky,

7 If there was no vollege present at the
blower motor, and the motor itgell lastad OK,
follow the blower motor ground wire to the
splice pack near the right front of the lower
console. Check the ground terminal for con-
tinuity to ground against the chassis metal, If
na cantinuity exists, repair the ground circull
a5 NBCESSary.

& If the blower slill doesn't operate prop-
arly, the resistor, control panel or related wir-
ing is probably faulty.

10 Blower motor - removal and
installation

Refer to lustration 10.4

Warning: These models have alhags. Always
dizsabla the airbag system before working i
e vieinity of any airhag system component
fo aveid the possibifity of aceidental deploy-
ment of the airbag, which could cause per-
sonal infury (see Chapter 12}

1 Disconnect the negativa cabla from the
battery (see Chapter 1),

2  Remove the door sill plate on the right
side of the vehicle and pull out the plastic tim
panal at the base of the right hinge pilkar.

3 Diseonnect the electrical connector from
the blower motor,
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10.4 Blower motor vent tube (A) and one
af the mounting screws (B)

4  Remove the blower motor scraws and
cooling twbe (ses illustration).

5  Remove the blower motor and separata
it from the cover.

6 Il you're replacing the blower motor with
a new ane, remova the fan from the blowar
molor, The fan iz pressed onto the blowar
motor shaft and can be prigd off with twa
screwdrivers.

11 Heater and air conditioning
control assembly - removal and
installation

Refer to Mustration 11,3

Warning: These models have airbags, Always
disabie the alrbag systam before warking in
the vicinity of any airbag system componént
to avoid the possibilify of aceidental deploy-
ment af the alrbag, which tould cause par-
sonal infury (see Chapler 12).

1 Disconnect the cable from the negative
terminal of the battery,

2 Remove the center trim panal from the
instrument panel, using a flat-bladed plastic
trim toal (sae Chapter 11)

3  Remove the control assembly retain-
Ing sorews, than pull the unit from the dash
(see Mustration). 11 can be pulled out just far
anough. to allow disconnecting the electrical
connections and control cables from the con-
trol head, Use a8 small screwdriver to release
the dlips.

4  Toinstall the control assembly, reverse
the removal procadure,

12 Heater core - removal and
inatallation

Refer to lusirafion 12,3

Warning 1: These models have airbags
Always disable the airbag system before
working in the wicinity of any afrbag system
component (o aveld the possibiity of acel-
dental deployment of the alrbag, which couwid

11.3 Remove the scréws and pull the
control assambly outward

cause parsonal nfury (See Chapler 12),
Warning 2: The air condifioning system is
undar high pressure, DO NOT foosan any fit-
fings or remove any components unhil affer the
systam has been discharged. Alr conaitioning
refrigerant must be propery discharged into an
ERA-approved confainer at a dealership ser-
wice depantment or an aulfomotive air condifion-
ing facility. Always wear eye profection when
disconnecting alir conditioning sysfem fithings,
Warning 3: Wait unfil the angine /s complataly
coal hefore beginning the procedure.

Note: This is a difficult procedure for the
home mechanic. There are a varlely of fas-
teners, olips and electdoal connectors fo des!
with, and requiras a tralned machanic,

1 Have the air conditioning aystem dis-
charged by a dealership service departmeant
of an automotive alr conditioning facility (see
Wamming 2 above),

2 MNsconnect the cable at the negative ter-
minal of the battery,

3 Drain the cooling system {see Chap-
ter 1), then remove the heater hoses and
alr conditioning linas from the fittings at the
firewall (see illustration). Be sure to plug the
lines line to avold coolant spillage and con-
tamination of the air conditioning syster,

4  Remove the instrument panel assembly
{sea Chapter 11).

5  Pull back the carpeting and remove the
rear floor duct fram the fioor.

6  Remove tha Instrument panel carrier
{see Chapter 11),

T Remove the nuts securing the HYAC
maodule to the firewall and withdraw the unit

8  Remove the screw and clamp securing
the heater cora plpes and carefully pull out
the haater core,

9 Installation is the reverse of removal
Note: When rainsfalling the heater core, make
sure any orffging! insulaling/sealing materials
are in place around the heater core pipes and
around the core,

10 Refil the cooling systam (see Chapter 1)
Have the air conditioning system charged by
the shop that discharged it

11 Start the engine and check for proper
operation

12.2 Remove the nut from the stud and
disconnect the evaporator lines (A) at the
firewall, then cap the fittings to prevent
moisture from entering the system. The
heater hoses are disconnected at the
quick-connect fittings (B)

13 Air conditioning and heating
system - check and maintenance

Reafer to Mustration 13,1

Warning: The alr condifioning system ia
under high pressura, Do not loosen any
hose fittings or remove any compenen!s
untit after the system has been discharged
Alr conditioning refrigerant must be properly
discharged into an EFA-approved recovery
recycling unif at a dealer service department
or an aufomotive alr condifoning repair faoi-
ity. Always wear ave profection when discon-
nmecling air condifioning systam fithings.
Caution 1: Al modals coverad by this manual
use emvironmentally-fiendly R-1344, Do not
infroduce any other refrigarant or refngarant
aifs hot compalible with R-1344 refrigerant,
Caution 2: When replacing enfire compao-
nents, additfonal refrigarant ol should be
added equal (o Ihe amount that s removed
with the component being replscaed. Be sira
o read the can before adding any oif 1o the
systam, o make sure it Is compatible with the
R-134a system.

1 The following maintenance checks
should be performed on a regular basis to
ansure that the alr conditioning continues (o
operale at peak efficiency,

a) Inspect the condition of the dvebelt. IF
it is worn or deferforated, replace (| (see
Chapter 1).

by Check the drivebel tension (ses Chap-
far 1),

¢l Inspect the system hoses. Look for
crechs, bubbles, hardening and delario-
ration. Inspect the hoses and all fittings
lar off bubbles or seapsge. If there is any
evidence of wear, damage or laakage,
replace the haoseis),

dl Inspect the condensér fins for lpaves,
hugs and any other foraign matenal that
may have ambeddad lfself In tha fins
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13.1 Check that the evaporator housing drain tube at the firewall
is clear of any blockage - the view here is from below the vehicle,
looking up at the right side of the firewall

Use a fin comb or compressed air o
remove debris from ihe condensar.

o} Make sure the system has the correct
refrigerant charge.

i If you hear waler sloshing around in the
dash area or have waler dripping an the
carpet, check the evaporator housing
drain fube (see Illustration) and insert
a place of wire info the opening fo check
far blockege,

2 It's & good idea lo operate tha systeam
for aboul tan minutes at least once a month.
This is particularly important during the win-
tar months because long tenm non-use can
cause hardening, and subsequent failure, of
the seals. Nota that using the Defrost function
operales the compressor,

3 If the air condifioning system Is nof work-
ing properly, proceed to Step 6 and parform
the pensral chacks cutlined below,

4  Because of the complaxity of the air con-
ditloning system and the special equipment
necessary to service |1, in-dapth troubleshoot-
ing and repairs beyond checking the refriger-
ant charge and the compressor clutch opera-
fion are not included In this manual, However,
simple checks and component raplacemeant
procedures ane provided in this Chapler, For
more complete Informatian on the air condl-
tloning systam, refer to the Heynes Automa-
tive Heating and Alr Conditioning Marual,

5§  Tha most common cause of poor cool-
Ing 1= simply a low system refrigarant charge.
If & noticeabla drop in systam cooling ability
accurs, one of the following quick checks will
halp you datermine whether the refrigerant
ieval is low. Should the system lose lts cooling
ability, the following procedura will help you
pinpoint the cause.

Check

B Warm the engins up to normal operating
flemperature,

7 Placa the air conditioning temparature
selector at the coldest setting and put the

blower at the highest setting. Open the doors
{to make sure the alr conditioning system
doesn't cycle off as soon as i cools the pas-
sanger compartrmant)

8 Afer the system reaches operating term-
peratura, feel the two plpes connacted to the
gvaparator at the firewall.

& The pipe leading from the accumula-
tor to tha evaporator should be cold, and the
evaporator outiet line (the tubing that leads
back to the compressor) should be slightly
warmar {about 3 to 10 degrees F warmer), If
the evaporator outlet |s considerably warmer
than the inlet, or if the evaparator inlet isn't
cold, the system needs a charge. Insert a
thermometer in the canter air distribution duct
while operating the air conditlening systam
at its maximum setting - the temperature of
the cutput air should be 35 to 40 degrees F
below the ambient air termperature (down to
approximately 40 degreas F). If the amblent
(outsida) air temperature is vary high, say 110
degreas F, the duct air temperature may he
as high as 80 degreas F, but generally the air
conditioning is 35 to 40 degrees F cooler than
the ambient air.

10 If the air lsn't as cold as it used 1o be. the
system probably needs a charge.

11 If the air Is warm and the system doasn't
zeam to be operating properly check tha oper-
atlon of the compressor clutch,

12 Hawve an assistant switch the air condi-
tioning Cn while you observe the front of the
compressar, The cluteh will make an audibie
click and the center of the clutch should rotate.
If it doasn't, shut the engine off and discon-
nect the air conditioning syatem low preasurs
switch (see lllustration 13.22). Bridge the
terminals of the connector with a jumper wire
and tum the alr canditioning On again. If it
works now, the system pressure is toa high or
too low, Have your system tested by a dealer
sarvice department or air condilioning shop.
132 If the clutch =till didn't operate, check
the appropriate fuses. Inspect the fuses in the
Interor fuse panel.

13.18 A basic charging kit for 134a systems |s avallable at
most auto paris stores - it must say 134a (not R-12)
and so must the can of refrigerant

14 Remove the comprassor olutch [(AC)
ralay from the engine compartmant ralay
panel and test It (sea Chapter 12). With tha
relay out and the ignition On, chack for beat-
tery power at two of the relay terminals (refer
to the wiring diagrama for wire color designa-
fions to determing which terminals to check)
There should be battery power with the key
On, at the terminals for the reélay control and
power clreults.

15 Using a jumper wire, connect the lar-
minals in the relay box from the refay power
gireult ta the terminal that leads 1o the com-
prassor clutch (rafer to tha wiring diagrams
for wire calor designations to determing which
terminals to connect). Listen for the clutch to
click as you make the connection. If the clutch
donpsn't respond, disconnect the clutch con-
nector at the compressor and check for bat-
tery voltage at the compressor clutch con-
neclor. Chack for continuity to ground on the
black wire tarminal of the comprassor clulch
cannector. If power and ground are avallable
and the cluleh dossn’l operate when con-
nected, the compressor clutch is defactive

16 If the compressor cluteh, ralay and
related clrculls are good and the system |8
fully charged with refrigerant and the compras-
sor does not oparate under normal conditions,
have the PCM and related circuits checked by
a dealer service departmeant or other propery
equipped rapair facility.

17 Further inspection or tasting of the system
ts beyond the scope of the home meachanic and
should be left to a professional,

Adding refrigerant
Refar to Nustrations 13,18, 13.27 and 13.22

Cautlan: Make sura any refrigerant, refriger
ant oil or replacement componant your pur-
chase /s designated as compatible with e
ranmentally fiendly [R-134a systems,

18 Purchase an R-134a automotive charg-
Ing kit al an auto parts slore (see |llustra-
tion). A charging kit Includes a can of rafriger-
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13.21 Attach the refrigerant kit to the low-side charging port -
the cap may be marked with an “L"

ant, -a tap valve and a short section of hose
that can ba altached betwesen the tap valve
and the system low side service valve, Warn-
ing: Nevear add more than one can of refriger-
ant to the systam - you could cvercharge the
spsiam.

18 Hook up the charging kit by following the
manufacturer's Instructions. Warning: DG
NOT hooi the charging it hose to the system
high side! The fittings on the charging kit are
designed to fit only on fhe low side of the sys-
tern.

20 Back off the valve handle on the charg-
Ing kit and scraw the kit onto the refrigarant
can, making sure first that the O-ring or rub-
ber seal inside the threaded portion of tha kit
lg.in place. Warning: Wear profective aye-
wear when dealing with pressunzed refriger-
ant cans.

21 Ramove tha dust cap from the low-side
charging port and attach the quick-connect fit-
ling on the kil hosa (see illustration).

22  Warm up tha engine and tum an the air
conditioning, Keep the charging kit hose away
from the fan and othar moving parts. Note 1:
The charging process requires the compres-
sor to be running. I the clulch cycles off, ykou
can pit the air conditioning switeh an High and
leave the car doars open o keep the clufch
on and compressor working, Mote 2: The
compressor can be kapl on during ihe charg-
ing by ramoving the cannector from the low
pressure swifch and bridging it with a papar
clip or fumper wire during the procedure [see
[Hustration)

23 Turn the valve handle on the kit until the
stam plerces the can, then back the handle
out to release the refrgerant. You should be
able to hear the rush of gas. Add rafrigerant
o the low sida of the system, keeping the can
upright at all times, but shaking it occasion-
ally. Allow atabilization time betweasn sach
addition, Note: The charging process will go
faster If vou wrap the can with a hol-watar-
sogked shop rag lo keep the can from freez-
rgy L,

24 If you have an accurate thermomatar,
you can place it in the center air condition-
ing duct (nsida the vehicle and keep track of
the output air temperatura, A charged system
that is working properly should cool down to
approximately d40-degrees F, If the smbient
(outside) air temperalure is very high, say 110
degraes F, the duct alr teamparature may be
as high as 60 degrees F, but generally the air
conditioning is 30-40 degrees F cocler than
the amblant air,

25 When the can is empty, turn the valve
handle to the closed position and releass the
connection from the low-side port, Replace
the dust cap.

26 Remove the charging kit from the can
and store the kit for future use with the plerc-
ing valve in the UPF position, 1o prevant inad-
vertently piercing the can on the next use.

Heating systems

27 i the carpel under the heater core is
damp, or If antifreeze vapor or steam |s cam-
Ing through the vents, the heater cora is leak-
Ing, Remove it (see Seclion 12) and install a
new unit (most radiator shops will not repaira
leaking heater com),

28 If the alr coming out of the heater vants
i=nl hot, the problem could stem from any of
the following causes:

a) The thermostal is stuck open, prevent-
ing e engine coclant from warming up
anough (o carry heat to the haater core,
Raplace the thermastal (see Section 3),

b) There is a blockage in the system, pra-
vanting the flow of coolant through the
healer cora. Feel both heater hoses at
the firewall. They should be hot. If one
af thewm {5 cold, there is an obsiruction in
ane of {he hoses or in the heater core, or
fhe heater confral valve |5 shut, Detach
the hoses and back fiush the heater core
with a water hose. If the healer core /s
clear but circufation (8 impeded, remove
the fwo hoses and fush them ot with 8
waler hose,

13.22 The air conditioning low pressure switch i2 located on
a tube at the firewall - if the compressor will not stay engaged,
disconnect the connector and bridge the terminals (on the
hamess side) with a jJumper wire during the charging procedure

) if fusiing falls to remove tha blockage
from the heater core, the core mus! be
replaced (see Section 12}

Eliminating air conditioning
odors
Refar fo Nlusiration 13,32

28 Unpleasant odors that often develop in
alr conditioning systems are causad by the
growth of a fungus, ugually on the surface of
the evaporator corg, The warm, humid envi-
ranment there is a perfect breeding ground for
milldew to develop.

a0 The evaporator core on most vehioles
is difficult to access, and dealerships have
a lenglhy, expensive process for eliminating
the fungus by opaning up the avaporator casa
and using a powerful disinfectant and rinse
an the eora until the fungus is gone. You can
sarvice your own systam at home, but it takes
something much stronger than basic house-
hald germ-killers or decdaorizars,

31 Aerosol disinfectants for automotive air
conditioning systems are avaliable in most
auto parts stores, but remember when shap-
ping for them that the mest effective treal-
ments arg also the most expensive, The basic
procedure for using these sprays is to start
by running the system in the RECIRC mode
far ten minutes with the blower on its highest
speed, Usa the highest heat mode to dry out
the system and keap the compressor from
engaging by disconnecting the wiring conne:-
tor at the compressor (see Section 15).

32 The disinfectant can usually comes with
a long spray hose. Remove Lhe passenger's
sida lower dash trim pansi, then remove the
amall access cover from the HVAC housing.
Foint the nozzle Inside the hola and to the
left towards the evaporator core, and spray
according to the manufacturer's recommen-
dations {sea (llustration). Try to cover the
whole surface of the evaporator core, by aim-
ing the spray up, down and sideways, Fol-
low the manufacturer's recommendations for
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13.32 Spray the disinfectant at the
gvaporator core

the length of spray and waiting tme between
applications.

13 Onee the evaparator has been cleanad,
the best way to prevent the mildew from com-
Ing back again is to make sure your evapora-
tor housing drain tube is clear (see lllustra-
tion 13.4),

Automatic heating and air

conditioning systems

% Some moedels are egquipped with an
optional automatic climale centrol sys-
tem. This system has |ts own compuler thal
recaives Inputs from various sensors in the
heating and air conditioning system. This
camputar, ke the PCM, has sell-diagnostic
capablliities to halp plnpoint problems or
faults within the system, Vehicles squippead
with automatic healing and air conditioning
systems are very complex and considered
bayond the scops of the home mechanic,
Yehlcles squipped with automatic heating and
air canditianing systems should ba laken to
dealar service departmant or other qualified
faclity for repair,

14 Air conditioning receiverfdrier -
removal and Installation

Removal

Refar o Wustration 14,2

Warning: The air condiiioning system is under
high pressure. DO NQT loosan any fittings or
ramave any componants until after the sys-
tem has been discharged. Alr conditioning
refrigarant must be propery discharged into
an EPA-approved container et a deatership
zenvice department or an aulamobive alr con-
ditioning repalr faciify. Always wear aye pro-
teciion when disconnacting alr condilinning
systam fittings,

14,2 Recelver/drier mounting details

A Refrigeran! line fiting bolts
B Mounfing bracket bolt

1 Hava the air conditioning system dis-
charged (sea Warning above), Disconnect
the: cable from the negative terminal of the
baltery. Refer to Chapter 11 and remove the
radiator grille.

2  Disconnect the refrigarant inlat-and out-
lat ines {see Mustration). Remaove the bolts
and remove the fittings from the receiver/driar,
Cap or plug the open lines immediataly to pre-
vent the antry of dirt er moistura.

3 Remove the clamp balt on tha mounting
bracket and remove the receiver/drier assem-
by up and oul of the angine compartment.

Installation

4 If you are replacing the recelver/driar
with a new one, add one ounce of fresh
refrigerant il to the new unit (il must be
R-134a compatible).

5 Place the new accumulatoridrier into
position in the bracket, then position the acou-
mulater and bracket on the mounting stud.

&  Install the inlet and outlet linas, uaing
clean refrigarant ol on the new O-rings.
Tightan the mounting boll securely.

7 Install the pressure cycling switch and
reattach the conneclor,

B Connect tha cable to tha negative termi-
nal of the battary,

8  Have the system evacuated, racharged
and leak tested by the shop that discharged
it,

15 Alir conditioning comprassor -
removal and installation

Removal
Refar to Wustration 18,171

Warning: The air conditfoning systerm is under
high pressure. 0O NOT loosen any fittings or
ramove any companents until after the sys-
lem has been discharged. Alr conditianing

15.11 Access tha compressor mounting
bolts from below or through the
fenderwell {with the liner remaved) - two
lower mounting bolts shown

refrigerant must be proparly discharged inta
an EPA-approved contalner at & dealership
service department or an autemalive air con-
ditioning repair faciity. Always weaar eye po-
tection when disconnacting air conditioning
sysfem fittings.

Mate; The receiveridnor (see Seclion 14) and
the expansion valve {orifice fube) (ses Sec-
tion 18) should be repizced whenever the
COMpressar s replaced,

1  Have the alr conditioning system dis-
charged (see Warning above).

2 Disconnact the cable from the negative
tarminal of the battery.

3 Clean the compressor thoroughly around
the refrigarant ling fittings,

4 Remove the driveball (see Chapter 1),

Inline engines
& Remove the altermator (sea Chapter 5}

V8 engine

Warning: Wail uniil the engine s completely
ool before beginaing this procedure,

& Remoave the air filter housing (ses Chap-
ter 43,

7  Ralsa the vehicie and support it securely
on jackstands. Orain the cooling system (see
Chaptar 1).

4 Remowve tha lefl front wheal well inner
splash shield, Detach the lower radiator hose
from the engine.

All models

8  Disconnect the alactrical connector(s)
from the alr conditioning comprassor,

10 Disconnect the suction and discharge
blecks from the compressor. Both lines ara
mounted to the compressoer with bolts. Plug
the apen fitlings lo pravent the entry of dirt
and molsture, and discard the seals between
the blocks and compressar

11  Remove the compressor maunting bolts,
then remove the compressor (see [lustra-
tion).
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16.6 Location of
the condenser
mounting bolts

Installation

12 If a new compressor |s being installed,
pour the ail from the old compressar Into
d graduated container and add that exact
amount of naw refrigerant oil to the new com-
prassor, Also follow any directions Included
with the new compressor, Note: Some
replacerment compressars come with refriger-
ant ol in them. Follow the direchions with the
compressar fagarding the draining of excess
off prior to wmstalation, Caution: The of used
must be laboled as compalible with B-134a
rafrigarant systems,

13 Installation is the reversa of disassam-
bly. When installing the line fitting blocks to
the comprassar, Use new seals lubricated with
clean refrigerant oll, and lighten the bolts lo
the torque listed In this Chapter's Specifica-
fions,

14 Reconnect the cable to the negative ter-
minal of the battery,

16 Have the system evacuated, recharged
and leak lested by the shop thal discharged
it.

16 Air conditioning condenser -
removal and installation

Refer to ilustration 16.6

Warning: The air conditioning systam Iz under
high pressure. DO NOT Joosen any fittings or
remave any campanents until after the sys-
tem has bean discharged. Alr condifioning
rafrigarant must be properly discharged /nfo
an EPA-approved container @l 8 dealarship
sendos department or an automotive ailr con-
ditiening repair facility, Always wear eye pro-
taction when disconhecting alr conditioning
system fittings.

Note: The receiver/drier should be replaced
if the condenser was damaged, causing the
apstem to be apsn for some fime (see Sec-
tion 14).

1 Hawve the air conditioning system dis-
charged {if equipped) at a dealar sarvice
department or service station, Drain the
engine coolant (see Chapter 1),

2 Disconnect the cable from the negative
lerminal of tha battery,

3 Dizconnect the refigerant lines fram Lhe
condensar. Plug the open ends of the con-
denser and the disconnected refigerant lines
te prevent entry of dirl or moisturea.

4  Remove the radiator grille (see Chap-
ter 11} and the radialor (see Section B),

5 Remove (he receiverdrier {Section 14},
6  The condenser is mounted to the radia-
tor, Remove the radiator/'condenser assembly
as & unil, then remove the bolts (see llustra-
tion) securing the condenser to the radiator.
T Inspect the rubber Insulator pads {on the
lower crossmember) on which the radiator
sits. Replaca them If they're dried or cracked.
84 If the orginal condenser will be rain-
slalled, store it with the line fittings on top to
pravent oil from draining cut, If @ new con-
danser s haing Installed, pour one ounoe of
R-134a-compatibla rafrigerant all into it prier
to installation.

8 Relnstall the components In the reverse

order of removal. Ba sure the rubber pads are
in pace under the condensar.

10 Refill the cooling system (see Chap-
ter 1),

11 Have the system evacuated, recharged
and leak tested by the shop that discharged
it

17 Ewvaporator core - replacement

Warning 1: Wail uniil the engine is compiafaly
cool before baginning the procedurs.

Warning 2: The air condilioning system s
under high pressure. DO NOT loosen any fii-
fings or remaove any componants unill after the
system has bean dischargad. Air condifioning
refrigarant must be propery discharged Into

an EPA-approved container at a dealership
service department or an automolive air con-
dittoning repair facility, Always wear sye pro-
fection when disconnecting air conditioning
system fittings.

1 Have the alr conditioning system dis-
charged {sae Waming abovea),

2 Drain the cooling system (see Chap-
ter 1). Remove the HVAC modula assembly
(28 Section 12).

3 Remove the screws securing the HVAC
module halves.

4  Remove the mounting screws for the
avaporator temperaturs sensor control mod-
ule and sel the madule aside,

§  Separate the housing halves and remaove
the evaporator cora, Use caution not 1o dam-
age the seal,

6 If & new evaporator core Is used, add 2
o, of refrigerant ol to 1,

T The remaining instaflation is the reversa
of removal,

8  Refill the cooling systam (see Chap-
tar 1),

8  Have the system evacuated, recharged
and |eak lested by the shop that discharged
It

18 Air conditioning expansion valve
- removal and installation

Warning 1: The air condifioning system s
undar high pressure. 00 NOT Joosen any fit-
tings or remove any companants unt! after the
system has been dischanged, Air conditioning
refrigerant must be properly discharged lnlo
an EFPA-approved container al & dealership
service department or an aulomolive air con-
diticning rapalr faciity. Always wear aye pro-
tection when disconnecting alr conditioning
skslem fittings.

Warning 2: The engine must be completely
cool before beginning this procedure,

1 Have the air conditioning system dis-
charged (see Warning above).

2 Remove the two refrigarant lines from
the block fitting et the firewall {see llustra-
tion 12.3)

3 The expansion valve is actually part of
the metal block the refrigerant lines aftach to
al the firewall, Remova the twao bolts securing
this block to the firewall and remove the block!
expansion valve,

4 Instaliation is the reverse of removal, The
edpansion valve and block must be replaced
as a unit. Caution: Always uUse a new O-ring
when Installing the expansion {onfice) fube,

3 Rainstall the refrigerant lines (using new
seals) and ighten the nut securely, then have
ihe systarn evacuated, recharged and leak-
testad by the shop that discharged |1,
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1 General information

Fefer to Mustration 1,1

Warning: Gasofing is extramely fammeable,
&0 take exfra pracaulions when you work on
any part of the fuel system. Don'l smoke or
affow open fames or bare fght bulbs near the
work area, and don'f work in & garage whers a
gas-type appliance (such as a waler heater or
i clothes dryer) (s present, Since gasoline is
carcinoganic, waar fugl-resistant gloves whean
there's a possibifify of baing exposed fo fual,
and, if you spill any fual on your skin, fnse
It off immédiately with soap ard water. Mop

50 to 60 psi
11 to 14 ohms

Ft-lbs (unless otherwise indicated)
Note: One foot-pound (f-ih) of torqua s equivalant to 12 inch-pounds (in-lbs) of torgue. Tergue values below approximately 15 R-1hs are expressed

71 in-lbs
89 in-lbs
24

B0 in-lbs
89 in-lbs

up any spills immediately and do nol store
fuel-soaked rags whera they could ignite, The
fuel system g under constant pressure, a0, {f
any fuel ines are fo be disconnected. the fus!
pressure in the system must be reffieved first.
When you perform-any kind of work on the
fuel system, wear safely glasses and have &
Class B type fire extinguisher an hand,

All models covered by this manual are
aquippad with a Sequential Multl Port Fusl
Injection (3F1) svstem (see Ilustration). This
system uses timed impulses to sequentially
inject the fuel directly into the intake ports of
each oylindar, The injectors are controlied by
the Powertrain Control Medule (PCM). The

PCM moenitors various englne parameters
and delivers the exact amount of fuel, in tha
correct sequence, inta the Intake ports.

All models are equippad with an electic
fual pump, mounted in the fual tank. It is nec-
essary o remove the fuel tank for access lo
the fuel pump. The fuel level sending unit |s
an Integral component of the fusl pump mod-
ule and it must be removed from the fuel tank
in the same marnner.

The 2004 and 2005 models have a con-
vienlional fead-and-ratum fusl system, In which
fuel is dellvered to the fual rall at the anging
undar high pressure and the fuel pressure
regulator is mountad at the fuel rall, exoess
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1.1 Typical fuel system compenents (inline five-eylinder engine)

1 Throtie body
2 Fusl pump relay (inside underhood
alectical center)

fuel |s routed back to the fuel tank through
a return line, On 2006 modals, the systam is
‘returniess,” having thae fuel pressura requla-
tor mounted in the fusl pump moedule inside
the tank, so there is no return fuel line. Mot
having heated fuel (from a long return ling
under the vehicle) return o the tank reduces
evaporallve emissions

Tha exhausl system consists of an
axhaust manifold, a catalytic converter,
axhausl pipes and a muffier. Each of these
companents (& replaceabla, For Turther infor-
mation regarding the catalytic converter, refar
o Chaptar B

2  Fuel pressure relief procedure

Waming: See e Warning in Section 1,
Note: After the fue! prassure has been
refleved, It's 8 good idea lo lay & shop fowe!
over any fuel connection fo he disazsemblod,
to absorh fhe residual fuel thal may leak out
wien senvicing the fuel system.

1 Before sanvicing any fusl system com-
ponent, you must relieve the fuel pressure to
minimize the risk of fire or personal injury.

2 Remaova the fuel filler cap - this will
refleve any pressure built up in the tank.

3 Remove the fuel pump relay located
in the undarhood fuse box (see ilustra-
tion 3.3),

4 Start the engine and allow |t to stall, then

3 Afr fitter housing
4 Alr intake duct and resonator

continug to crank the engine an additional 5
to 10 seconds,

5 [Disconnect the negative battery cable
from the battery.

6  Place shop lowels around the fuel fiting
1o be disconnected to absarb any residual fusl
that may splll out.

3 Fuel pump/fuel pressure - check

Warning: See the Waming /i Seation 1.

Preliminary check
Refer fo Mlustration 3.3

1 If you suspect insufficlent Tuel deljy-
ery, first inspect all fuel lines 1o ensure that
the praoblem is not simply a leak In a line, Be
cartain thare is adequate fuel in the fuel tank
before proceading,

2 Setthe parking brake and have an assis-
tant tum the ignition switch to the ON position
while you listen to the fuel pump (insida the
fuel tank). You should hear a whirring sound,
lasting for approximately two seconds, indi-
cating the fusl pump Is operating, if the fual
pump is operating, proceed to the pressure
chack.

3 W there iz no sound, tumn tha ignition key
Off and remove the cover Tram the underhood
olectrical center, Check the fuse (#13, Fuel
FMF) and the fuel pump relay (see illustra-
tion) (you can swap another same type relay

5  Fuel rail and injectors {not visibla)

in tha fuse box with the fuel pump relay), If the
fuse and relay are good, chack the fusl pump
retay control circult from the electrical center
to the PCM, I the cireuit is good, have the
PCM diagnosed by a dealer service depart-
meant or other qualiflad repair shaop.

4 If the pump does not run, disconnect the
electrical connector from the fuel pump mod-
ule at tha fuel tank {ses Section 5), Using a
test light or valtmeter, chack for power at the
gray wire terminal of the hamess connectar.
Using a continuity lester or chmmeter, check
for continuity 1o a good chassis ground at the
black wire tarminal, il power is not indicated
on the gray wire terminal or the ground eireull
I8 open, repair the wiring hamess.

5 |If power Is present at he connector, the
ground cireull is good and the fuel pump does
not operate when connectad, replace the fusl
pump {ses Saction 7),

Pressure check

Refer to Mlustrations 3,68 and 3.65

MNote: /n order to parform the fuel pressure
test, you will need a fuel pressure gauge
capable of measuring high fuel pressura, The
fuel gauge musl be equipped with the propar
fitting required fo affach it fo the test port, To
test the fuel pressure regulator on 264 and
2005 models, a fuel shal off valve must be
instalied in the fusl returm line with ihe neces-
sary adaplers,
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3.3 Fuel pump relay (A} and 15A Fuel PMP fuse (B) locations
{refer to the diagram under the electrical center cover)

6 Religve the fuel pressure (ses SBC-
tian 2). Ramove the cap from the fuel pres-
gure test port and attach a fuel pressure
nauge {see illustrations).

7 Tum the ignition key On, the fuel pump
should run for approximately two ssgonds
than shut off. Note the pressurs indicated on
the gauge and compare your reading with the
pressure listed in this Chapter's Specifications.
Cycle the ignition key On and Of several times,
if necessary, to obtain the highest reading.

2004 and 2005 models

2] If the fusl pressura is lower than spaci-
fied, turn the ignitlon key OFf and relleve the
fuel system pressure (see Section 2). Install
a fuel shut-off valve in the fuel retum line and
close the valve, Cautlen 1: Do nof pinch the
flexible fuel iine shul or damage to the fuel
lire may eccur. Turm the ignition key On and
note the fuel pressure. Cautlon 2: Do not
allow tha fuel pressure to rise above 75 psf or
damage lo the fuel system may ocour. Il the
fuel pressure is now above the specified pres-
sure, replace the fuel pressure regulator (ses
Seotion 13). If the fuel pressure is lower than
specified, check the fuel lines and the fuel fll-
ter for restriclions. If no restriction |s found,
remove the fuel pump module [sea Sec-
tion 71 and check the fusl strainer for restric-
tions, check tha fual flex pipe for leaks and
check the fual pump wiring for high resis-
tanca. If no problems are found, replace the
fugd pump.

8 |f the fusl pressure recordad In Step 7
i higher thar specified, check the fusl retum
line for réstrictions, If no restrictions are found,
replace the fuel pressure regulator {see Sec-
tion 13).

10 Ifthe fuesl pressure |s within specifications,
slart the engine. With the englne running, the
fual pressurs should be 3 to 10 psi below the
pressune recorded in Step T I L lsn't, remove
the vacuum hosa from the fual pressure regula-
tor and verify thira is 12 to 14 in-Hg of vacuum
prasent at the hosa. If vacuum |8 nol present
at the hose, chack the hose for a restriction or
a broken hose. If vacuum is present, recon-

" nect the hose to the fuel pressure regulator, If

the fuel pressure regulator does not decrease
{he fusl pressure with vacuum applied, raplace
the fual pressure ragulator.

2006 and later models

11 Start the engine and check the prassure
an the gauge, comparing your reading with
the pressurs listed in this Chapter's Specifica-
tions.

12 If the fuel pressure is not within specifi-
cations, check the following:

gl If the pressure is lower than specified,
check for a restriction in the fusal system
{thig includes the inlet sirainar and the
fuel Ritar at the fus! pump maodufal. IFro
restriclions are found, replace the fuel
pump module (ses Section 7).

b)) If the fuel pressure s higher than speci-
fied, replace the fuel pump module (sea
Section 7).

All models

13 Tum the engine off and maniter the fusl
pressura for five minutes. The fuel pressure
should not drop more than 5 psl within five
minutes. If It does, there is a leak in the fusl
line, a fuel injector is leaking, the prassure rag-
ulator or the fuel pump module chack valve is
defective, To chack for an internal leak at the
pressure regulator on 2004 and 2005 models,
simply disconnect the vacuum line and check
for the presence of fuel; the line may be wat
or fual may run out of it

14 Relleve the fusl pressure before ramov-
ing the gauge (see Section 2),

4  Fuel lines and fittings - repair and
replacement

Rafer to Mustrations 4,718, 4,718, 4.11¢

and 4. 11d

Warning: Ses the Waming in Section 1.

1 Always relleve the fuel pressure before
servicing fuel lines or fittings (see Section 2),
2 Metal fuel supply and vapor lines extend

3.8b Fuel pressure test port location -
V8 engine

fream the fusl tank to the engine compartment,
The linas are secured fo the underbody or
frama with plasiic retainers, Flexible hose
connacts the matal lines to the fuel tank, fusl
filter and fuel rail. Fuel lines musl be ooca-
sionally inspected for leaks or damage.

3 Ip the event of any fuel line damage,
metal linea may be repaired with stesl tubing
of the same diameter, provided the correct
fittings are used, Flexible lines, on the othar
hand, must be replaced with factory replace-
mant parts; others may fall from tha high pres-
sures of this system, Never repair a damaged
gaction of steel ling with rubber hose and hose
clamps,

4  |f evidence of contamination is found in
the systom or fuel filter during disassambly,
the line should be disconnected and blown
out. Chack the fuel strainar on the fuel pump
module for damage and detarioration.

&  Don'l routa Tfuel line or hosa within four
inches of any part of the axhaust system or
within ten Inches of the calalytic converter.
Fuel line must never be allowed lo chafe
agalnst the engine. body or frame. A minimum
af 1/4-inch clearance must be maintained
around & fuel line.
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4.11a To disconnect a plastic collar two-tab type fitting, squeeze
the two tabs together and pull the lines apart

6 When replacing a fual line, remove all
fasteners attaching the fuel line to the vehicle
by,

T Because fusl lines usad on fusl-injected
wehicles are under high pressure, they require
special consideration.

Steel tubing

8  Wreplacement of a steel fual line or emis-
sion line is called for, use genuine replace-
ment parts or aguivalent only,

8  MNever use copper or aluminum tubing to
replace steel lubing. These matarials cannot
withstand normal vehlcle vibration,

10 Some fuel lines have threaded fittings
with O-rings. Any time the fittings are loos-
aned o sanvice or replace components:

&) Use a flare-nid wranch an the fitting nut
and g backup wrench on the stalionary
portion of the fitlng while foosening and
lightening the fittings.

b} Melsl quick disconnect ftfings require
the use of a spacial too! GMRJIITORS-
A or equivalant (avallable af most auto
parfs stores),

4.1c To disconnect a metal collar type fitting, remove the safety
tether from the fitting . ,

gl Check all O-ringa for cots, cracks and
detarloration, Replace any that appear
hardenad, wom or damaged.

d) I the fines are replaced, always use orlg-
inal equipmaent parts, or pars that meet
the orginal equipment standards,

Flexible hose

11 There are various methods of discon-
recting the fittings, depanding upon the type
of quick-connect fitting installed on the fusl
lina (see lustrations), Claan any debris from
around the litting. Disconnect the fitting and
canafully remove the fuel line from the vehicle
Caution; The quick-connect fiftings e nof
saniced saparataly, Do not attempt o repair
thase typos of fuel lines in the svent the fithing
or fing becomes dameged. Replace the antire
fuel! fine as an assembly,

12 Installation Is the raversa of removal with
the following additions:

a) Clean the quick-connect fiftings with a
lint-free cloth and apply clean engine olf
e Riftings,

4.11b A special tool (available at most auto parts stores) is
required to dizsconnect the metal collar type fitting

b - After vonnecting a guick-conmect fitting,
chack the integrity of the connaction by
atlempting to pull the lines apak,

gl Use new O-rngs at the threaded fittings
{if aguipped].

dl Cyole ihe ignitfon key On and OF several
times and check for leaks al the fitting,
bafara starting the engine,

5  Fueltank - removal and
installation

Refer to ilisirations 5.6 and 5.10

Warning: See the Warning in Section T
Mote: [f necessary, clean the fus! tank and
areas surrounding the fuel lines and hoses o
prevent confaminaling ihe fuel system.

1 Remove the fugl tank filer cap to raliave
fual tank pressure,

2  Relieve the fual system pressure (see
Section 2).

3 Disconnect the cable from the negative
battery terminal,

4.11d . .. place the tool over the fuel line, insert it squarely into
the fitting and pull the lines apart (the (ool Is not required to
connect the lines)
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5.6 Evaporative emissions vapor canister lines [A)
and EVAF vent valve (B)

4  LUsing & siphoning kit (available at most
gula parts stores), siphon the fugl into an
approved gascling container. Warning: Do
not starf the siphoning gction by mauthf

5  Ralge the vehicls and support It sacuraly
aon jackstands, Refar to Chapter 11 and
ramova the left rear fenderwell liner.

i Disgonnact the fusl supply line {and
retum line on 2004 and 2005 modals). On
all models, dizconnect the EVAP vapor lines
from the vapor cenister (see Illustration).
Note: See Saction 4 for informafion on guick-
connect fitng disconnaction,

7 Remove the fuel filler hose from the
tark.

8  Disconnect the alectrical connectors
from the tank pressure sensor, fuel pump
madula and tha EVAP vant valve,

9  Positlon a transmission jack under the
fuel tank and support the tank.

10 Thera s ang tank strap at the front that
is over the tank, and one strap at the rear that
goes under the tank, Unscrew the fuel tank
strap bolls and remove the straps (see illus-
tration), Caution: Do pat bend the fuel tank
slraps

7.5 Release the locking tab and loosen the fuel pump module
retaining ring by rotating It counterclockwise

11 Lower the jack and remove the tank from
the vehicle, An assistant would be helpful
while doing this.

12 Installation fs the reverse of remaoval,

6 Fuel tank cleaning and repair -
general information

1 The fuel tanks installed in the vehicles
covared by this manual are not repairable. If
the fuel tank becomes damaged, 1 must be
replacead.

2 Cleaning the fuel tank {due to fuel con-
tarmination) should be parformed by a profes-
sional with the proper training (o carry out this
crtical and potentially dangerous work. Even
after claaning and flushing, axplosiva fumes
may remain inside the fusl tank.

3 If the fual tank s remowved from the vehi-
cla, it should not be placed In an area whare
sparks or open flames could Ignite the fumes
coming out of the tank. Be especially careful
inside a garage whare a gas-type appllance is
located.

5.10 Remove the fuel tank strap balts - front strap bolt shown

7 Fuel pump module - removal and
installation

Rafar fo Mustrations 7.5 and 7.6

Yarning: See the Warning in Section |

1 Relieve the fuel system pressure (sea
Bection 2.

2 Disconnect the cable from the negative
battary terminal

3  Remove the fuel tank from the vehicla
(see Section 5),

4 Disconnect the fuel lines and EVAPF line
fram the fusl pump modula.

5  Rotate the fuel pump module retain-
Ing ring counterclockwise until it's loose (ses
illustration). A apecial ool (J45722) is usaful
for this oparation. Note; Some madule retain-
img rings may be marked “Do Not Reuss,” buf
the manufacturer says that the rings may be
reusad az long as fhey are nol corroded, benf
of otherwise damaged.

&  Remove the fuel pump module from the
tank (see lllustration). Angle the assambly
siightly to avald damaging the fuel level send-
ing unit float, Warning: Some fuel may rematn

7.6 Carefully remove the fuel pump module from the tank and
drain the fuel from the reservoir
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8.2 Fuel pump module
terminal identification

{module side)

Ground
Fual level sending
Linit sigrat
3 Low reference
vollage
4 Fusl pump 12-valt 1
supply (from fuel
pumip reday)

By —a

2 3 4

2ANET -4 3.3 HANES

In the modiule resenalr and spilf as the modwe
Is removed, Have several shop towels ready
and a drain pan nearby lo place the module
in.

7 The electric fual pump is not serviced
separataly. |n the event of failure, the com-
plete assembly must be raplaced. Transfar
the fuel prassure sensor and fuel level sand-
ing unit to the new fusl pump module asseam-
bly, if necessary (see Section 8),

8  Clean the fuel tank sealing surface and
install @ naw seal on the fuel pump modula.

8 Install the fusl pump madule, aligning the
fual line fittings with the fual lines,

10 Press the fuel pump module down until
sealed and Install the retaining ring, Make
sure: the retaining ring is fully seated and the
locking tab is engaged with the siol.

11 The ramainder of installation Is the
reverse of removal,

8 Fuel level sending unit - check
and replacement

Warning: See the Warning /n Seation 1.

[ ———

Check

Refear to ilfustration 8.2

1 Remove the fuel tank and the fuel pump
modula {2ee Seclions 5 and 7),

2 Connect the probes of an ohmmaetar (o
the two fuel level sensor terminals (2 and 3)

8.7 Disconnect the
fuel pumpitfuel level
sending unit alectrical
connector from the
fuel pump module -
inline engine

B
:

of the fuel pump module electrical connector
{see illustration).

3 Posillon the fioal in the down (empty)
position and note the reading on the ahmmea-
tar,

4 Mave the float up to the full position while
walching the mater.

&  If the fuel level sending unil resislance
does nol change smoothly as the float travels
from ampty to full, replace the fuel lavel send-
ing unit assembly.

Replacement
Refer fo ilustrations 8.7, 8.6 and 8.9

6  Remove the fual tank and the fual pump
modute (see Sactlons § and 7),

T Disconnect the fuel level sanding unit
alectrical connector from the module covar
{see [lustration).

8  Remaove the sending unit retaining cllp
(see illustration).

9 Pinch the tabs together and slide the fual
level sending unit off the module {see illustra-
tion). Mote the routing of the wiring for instal-
lation.

10 Installation s the reverse of remaoval,

2.9 Pinch the tabs together and remove the fuel level

sending unit from the module
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9.2 Loosen the clamps (A and B) to remove the air Intake hose -
loosen clamp C to remove the resonator box from
the engine (inline angina)

8  Alr filter housing and air
intake resonator - removal and
installation

Refer fo Musirations 8.2 and 8.6

1 Disconnact the Mass Alr Flow/IAT Sen-
zor slectrical connector at the alr intake ube,
2  Release the clamps at each end of the
duct and remove the duct from the alr cleanar
hausing (see lllustration).

3 Remove the fasleners securing the air
filter housing to the fenderwell. Detach the
AIR hose from tha housing on vahlcles so
equippead.

4  Raemove the housing from the englng
compartment.

& If the resonator s to be removed for
mcoess to the throttle body or other repairs,
disconnect the clamp at the throitie body {see
illustration 8.2) and pull up the resonator
from its clips (see |llustration),

8  Instaliation |s the reverse of removal,

10 Fuel injection system - general
infarmation

The Sequential Multi Port Fuel Injection
(SFI) systam consists of three sub-systems:
alr intake, engine contral and fual delivery,
The systerm uses a Fowertrain Control Mod-
ule (PGCM) along with the sensors (Coolant
Tamperature Senaor, Throttle Position Sansor,
Mass Alfflow Sansor, oxygen Sensor, sto:) o
determine the proper airfuel ratio under all
oparating conditions,

Tha fuel injectlon system and the engine
control system are closely linked In function
and design. For additional information, refer
to Chapter 6.

Air intake system

The air intake system consists of the alr
filler, the air intake dugts, the throttle body,
and the intake manifold.

When the engine |s idling, the airfuel

ratio s controlled by the idie air control sys-
tem, which consists of the Poweartrain Control
Module (FCM) and the |die Air Control valve.
This Idie air control reguiates the amount of
alrflow past the throttle plate and Into the
intake manifold, thus increasing or decreas-
Ing the engine ldie speed. The PCM recelves
Infarmation from the sensars (vehicle speed,
coolant temperature, air conditioning, power
slearing mode etc.) and adjusts the ldle
according to the demands of the engine and
drivar, Refar to Chapter & for information on
the |dle Alr Contral valva,

Emissions and engine control
system

The amissions and engine control sys-
tem |s described In detall in Chapter 6.

Fuel delivery system

The fuel delivery system consists of
these components: the fual pump, the fusl
prassura regulator, the fuel rall and the fuel
Injectors.

The fuel pump Is an elactric typa, Fuel is
drawn through an Inlet screen into the pump,
fiows through the one-way valve, passes
through the fuel filter and |s delivered 1o the
fuel raill and injectors. The pressure regula-
tor malntains a constant fuel pressure to the
injectors, On 2004 and 2008 models, the fual
pressure regulalor is mounted on the fuel rall
and sends excess fusl back to the fuel tank
through the fuel return ling. On 2006 and
lster modals, the fuel pressure regulalor is
mounted in the fus! pump-module at tha tank,
and there (s no need for a return line from the
engine.

The injectors are solenoid-actuated
pintle types conslsting of & solenold, plunger,
needie valve and housing. Whan current is
applied to the solenocid coll, the neadle valve
raises and pressurized fuel sprays out the
nozzle. The injection guantity is detarmined
by the length of ime the valve is open (the
length of time during which current |s supplied
ter the solenoid coils),

9.5 Pull up the air intake resonator box until its two pins releaso
from tha clips on the engine (inline enging)

The fuel pump refay is locatad in the
engine compartment electrical center. Tha
PCM controls the relay by supplying batlery
voltage to the relay coll, When energized, the
fuel pump relay connects battery vollage to
the tuel purmp, If the PCM senses thers s NO
signal from the camshaft or erankshaft san-
gors (a8 with the anging not running or crank-
ing), the PCM will de-anargize the ralay,

11 Fuel Injection system - check

Rafer to flustrations 11.7a, 11.7h and 11.7c

Mote: The following procedure (2 based on the
assumplion thal the fual pressure is sdequate
{sse Seclion 3).

1 Check all electrical connectors that are
related to the system, Check the ground
wire connections for tightness, Loose con-
nectors and poor grounds can cause many
problems that resembla more sarious mal-
functions.

2 Check o sae thal the battery is fully
charged, as the control unit and sensors
depend on an accurate supply voltage in
order lo properly meter the fuel,

3 Check the air filter alement - a dirty ar
partially blocked filler will saverely Impede
performance and economy {see Chapter 1),
4  Cheak tha related fuses. If a blown luse
is found, replace it and sae il it blows again. If
it does, search for a wire shorted to ground In
the harness,

5 Check the air intake duct from the air fil-
ter housing to the throtile body for leaks. Also
check the condition of all vacuum hoses con-
necled to the intake manifold andfor throttle
body,

6 Remove the alr intake duct fram the
throtlle body (see Section 9 and cheack for
dirt, carbon or other resldue build-up on the
throttle bore and throttle plata. If it's diry,
claan it with carburetor cleaner spray, a tooth-
brush and & shop towel. Caution: Do not use
a soivent confaining Methy! Ethyl Ketone ar
damage fo the throftie body may ccour,
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T On V8 engines, disconnect the wirng
from each individual injector, then connect
an chmmeter across the two terminals. On
inling engines, It's easler lo Incate and dis-
connect the injector hamass connector (see
iHustration) and measure the resistance of
aach Injector by attaching an ahmmeter on
the injector slde of the disconnected hamess,
hatwean terminal A and the comesponding
injector tamminals (see Mustration), Compare
the measuremants with the resistance valugs
llsted in this Chapter's Specifications, If the
resistance of one of the Injectors is way out of
range (shortad or open), replace that Injector.
8  Turn the ignition key On and check for
battery voltage at the pink wire (terminal &) of
the Injector hamess connector (on the engine
hamess side - tha terminal that comesponds
o tarmingl & In lllustration 11.7b or 11.7¢), IT
hattery vollage is nol prasent, check the fusl
injector fuse and related wiring (see Chap-
tar 12)

9 The ramainder of the engine control sys-
fam checks can be found in Chapter 6.

12 Throttle body - removal and
installation

Rafer fo Mustrations 12,3 and 12.4

Warning: Wal untl the englne is complalely
cool before beginning this procedure.

1 Remove the air intake duct (sea Sec-
tion 8).

2  Disconnect the elactical connectar and
the evap canister purge line from the throttle
body (see |llustration).

3 Remove the mounting bolts and ramove
the throttle body and gasket (see Hiustra-
tion).

4 Ramove all traces of old gaskel materdal
from the throttle body and intake manifold and
Install a new gasket. Caution: Do not use sof-
vent or a sharp tool o clean the thrattle body
gasket suface ar damage (o the throfife body
M3y OCour,

& Install the throftle body and tighten
the belts to the torque listed in this Chap-

11.7a Fuel injector hamess connector

tar's Specifications.
6 The remainder of installation is the
raverse of removal,

A B =i D

5

E A

24027 A-11, Th HAYHES

11.7b Terminal guide for the injector 8-way harness connector
(injector side of connector, looking into

unplugged connector, four-cylinder engine)

C D E F

11.7¢ Terminal guide for the injector 8-way hamess connector
{injector side of connector, leoking into unplugged connactor,
five-cylinder engine)

A lgnition voltage (pink) 0 Injecfor 3 (pink/black) A lgnition voitage (pink) 0 Imector 1 (Mlack)
B injector 1 (Black} E  Injector 4 (t-blue/black) 8 Infector 4 (it-blue/black) E  Injector 2 (t-gresndifack)
C  Injector 2 (t-gresndiack) ¢ Infector 5 (black/white) F  Infector 3 (pinkdiack)

12.3 Disconnect tha EVAP purge line (A) and the
thraottie body electrical connector (B)

12.4 Throttle body mounting bolts
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13 Fuel pressure regulator (2004
and 2005 models) - replacement

Rafar ta Hustrations 13.4 and 13.8

Warning: See tho Warning in Section 7,

1  Ralleve the fusl syslem prassura (gea
Section 2),

2  Disconnect the cable from the negative
battery tarminal,

3 Clean any dift and debris from around
the fuel pressure regulater and fuel lines,

4  Disconnect the fuel pressure regulator
vacuum line (sea illustration).

6 Disconnect the fuel return ling (ses
Saction 4} from the fuel @il and remove tha
retainer.

6 Remove the fuel pressure regulator
maunting screws and remove the fusl pres-
syre regulator. Caution: Have & fowel placed
arcund the pressure regulator grea lo caleh
the fual thal will spill as the regulator s
remaved,

7 Inspect the screan Inside the fusl regu-
later for dirt or debris. I the screen |s dirty,
replace the fuel pressure regulator,

8  Install & new O-ring and lubricate it with
clean enging oll (see illustration),

8  The remainder of Installation |s the
renvversa of removal.

10 Tighten the fuel pressure regulator screw
to the torque listed in this Chaplar's Specifica-
tizns,

14 Fuel rail and injectors - ramoval
and installation

Warning: See the Warning (v Sactlon 1.
Mate: When replacing components of the fual
railfinjactar agsembly, refer to the identifica-
tian pumbers on the fuel injectors. Fual Injec-
lars are calibrated with different flow rates
and mus! pot be inferchanged with infectors
from a differeni-application.

14.10 The fuel rail and injectors are removed as a unit, then the
individual injectors can be serviced

mounting details

A Vacwum line

8  Fusl etum lina

C Mounting screw
Removal

Refar o lustrations 14,70 and T4.12

1 Relieva the fuel system pressure (see
Saction 2).

2 Disconnect the cable from the negalive
battery teminal.

Inline engines

3 Remove the intake manifold (ses Chap-
ter 2A).

4  Before proceading, clean the fuel rall'fusl
injector area with degreasar or ather appropri-
ate salvant, than blow dry with compressed
air. Caution: Wear eve protechion.

5 Disconnect the fuel pressure regulatar
vacuum fine (2004 and 2005 models), the
fuel injector harness connector {see llustra-
tion 11.7a) and the fuel line fitting(s) (ses Sec-
ticary ),

engine oil
V8 engine
& Remove the outlet duct from the air filter
housing,

T Labal. then disconnect all interfering
engine hoses, wiring hamesses and electrical
components. Thesa include the MAFP sansor
wiring, tha PCY hose, the throttle body wir-
ing, the fuel Injectar wiring, tha coll wiring, the
alternator wiring and the purge control valve
wiring. Carefully lay the wiring hamesses oul
of the way.

B Remove the purge control sofenoid valve
{aee Chapter 6,

9 Disconnect the quick-connect fuel fitting
from the fuel rail,

All engines

10 Remove the fuel rail altaching bolts and
apply gantle and even outward prassure on
the fual rail to free il from the cylinder head
{see illustration).

11 Disconned the electrical connector from
the injectons) to be removed.

12 Remave the retaining clip(s) and remaove
the injector(s) from the fuel mil assambly (ses
Hlustration), Remove and discard the O-rings

14.12 The retaining clip must be removed prior to
removing the Injector
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15.2a Inspect the exhaust system connections for leakage

and seals, Note: Whether vou're replacing an
ijector or-a leaking Q-ring, it's & good idea o
remove all the Infectors from the fuel rail and
replace all the O-rings (two per infectar).

Installation

13 Replage the injector O-rings. Apply a
light coal of clean enging oil to the O-rings
and prass the Injectar inta the fueal rail untl
saated.

14 Install the injector retaining clips.

16 Inspact the cylinder head Injector holes
and claan them out if necessary, then lubri-
cate the injaoior O-rings with clean angine oll,
16 The remalnder of Installation is the
revarsa of removal, Tighten the fusl rail mount-
ing bolis 1o the targue listed in this Chapler's
Spacifications.

17 After installation Is complete, turn the
ignition switch to On, but don't operate the
starter (this activates the fual pump for about
two seconds, which builds up fuel pressure in
the fuel linas and the fuel meter body}). Cycle
the Ignition On and Off several times, then
chack the fuel lines, fuel rail and injector for
fuel leakage.

15 Exhaust system servicing -
genaral information

Wamning: Inspection and repair of exhaust
system components should be done only
aftar anough time has elapsed affer driving
the vaehicle to altow the sysfem components to
cool completely. Also, when working under the
vehicle, make sure It s secursly supparted on
jachsiands,

1 The exhaust system consists of the
exhaust manifolds, catalytic converters, muf-
fler, resonators, the tailpipe and all connect-
ing pipes, brackets, hangers and clamps, The
exhaust system |s attached to the body with
mounting brackets and rubber hangars. If any
of the parts are improperly installed, exces-
sive noise and vibration will be transmitted o
the body,

Muffler and pipes
Refer lo iMustrattons 15 24 and 1526

2 Condusct regular Inspections of thae
exhaust system to keep il safe and quietl,
Look for any damaged or bhant parls, open
seams, holes, Ioose connections, excessive
comosion or ather defacts which could allow
exhaust fumes to enter the vehicla (see illus-
trations). Also check the catalytic converter
whan you inspect the exhaust system (ses
below), Deterorated exhaust system compo-
nents should not ba repaired; thay should be
raplaced with new parts.

3 If the exhaust system components are
extramely corroded or rusted together, weld-
ing equipmeant will probably be required to
remove them. The convenient way to accom-
plish this is 1o have a muffler repalr shop
ramove the coroded sections with a cutting
tarch, If, however, you want to save money by
daoing it yoursell (and yvou don't have a welding
outfit with & cutting torch), simply out off the old
components with a hacksaw, If you have com-
prassad alr, special pneumatic cutting chisels
can also be usad, If you do decide 1o tackle the
job at home, ba sure to wear safety goggles to
protect your eyes from metal chips and work
glovas to protect your hands,

15.2b Inspect the exhaust system rubber hangers for damage

4  Here are some simpla guidalines ta fol-
low when repainng the exhaust systam;

al Work from the back (o the fronl when
removing exhaust system components.

B Apply penetrating oll to the exhaus! sys-
tem companent fasteners to make tham
easiar o ramove,

o) Use new gaskets, hangers and clamps
whan Installing exhaust syslems compo-
nenls

dl Apply anti-seize compound lo the
threads of all exhaust systerm fasteners
durng reassambly

& Be sure to allow sufficlent clearance
bafwoen mewly installed parts and alf
points an the underbody to avold over-
heating the foor pan and poasibly dam-
aging the interfor carpet and inswalion,
Pay particufarly close atfentfon o the
catalyfic canverter and heal shield,

Catalytic converter

Warning: Tha converar gets very hal dur-
ing operation. Make sure it has cooled down
before you tauch if,

Mote; Sea Chapter 6 for addiional informa-
tion an the catalylic converler,

5  Parlodically Inspect the heat shield for
cracks, dents and loosa or missing fastenars.
6  Inspact the converter for cracks or ather
damage.

¥ Ifthe catalytic converter requires replace-
mant, refer to Chapter &
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Sew Chaptar 1

Specifications
General
Battery voltage
I T ol R A R YN 12.0 to 12.6 volts
2 ] feees b il e R P 13.5 1o 14.7 volis
Altemator output
20 gl O R i e R R 100 amps
2008 and latar models
P e L T i i S i s v 125 amps
T P B i D A 145 amps

Torque specifications

Alternator mounting bolts...
Starter mounting bolt/nut ...

Igrition coll BORE . ........ccccmmmrn s e e

1 General information and
pracauticns

General information
Refar to Mustrafion 1.1

The engine elecircal systems Include
all Iignition, charging and starting campo-
nents (see illustration), Because of thair
angine-related functions, these componants
are discussed saparataly from body electrical
devices such as the lights, the Instruments,
ate. (which are included in Chapter 12),

Precautions
Always observe the following pracau-
flons whan working on the slectrical system:
&) Be exlremely carsful when servicing
angine elecines componenta, They are
aasily damaged If checked, connecled ar
handled impropearfy,
bl Never leave the ignition switched on for
long periods of time when the engine fs
ot fining.
el Mever disconnect the baftery cables
while the engine is running.

Ft-lbs (unless otherwise indicated)

Note: One fool-pound (fi-b) of forgue fs equivatent to 12 inch-pounds (indbs) of tarque. Targue values below approximately 15 fi-bs are expressed
in inch-pounds, since most fool-paund torgue wrenchas ang not accurate at these smaller values,

ar

88 n-lbs

d) Maintain correct polarity whan connect-
ing battery cables from ancthier vehicle
during jump sfarting - seq the "Booster
battery (jump) starting” section at tha
front of this manual.

8) Always diseonnect the negative batlery
cable before working on the alecirical
Systam.

I's also a good idea to review the safely-
refated information regarding the engine elec-
trical systams located in the “Safaty first!” sec-
tien at the front of this manual, befora begin-
ning any operation included in this Chapler,

Battery disconnection

Warning: On 2006 and later madals with
OnStar, make absofutely sure the igmition key
Is In the OF position and Retained Accessory
Power (RAF) has been depleted befora dis-
connecting the cable from the negative bal-
tary lerminal, Also, never remaove the OnStar
fuse with the ignition key i any position other
than OfF, If these precautions are not taken,
the OnStar syslem's back-up battery will bae

activated, and remain activated, untl i goes

dead. If this happens, the OnStar system will

nol function as it should in the event that the
main vehicle battery power (s cut off (as might
happean durng & coflision).

Several zystems on the vehicle require
pattery power to be availabls st all times,
aelther 1o ensura their continued operation
(such as the clock) or to malntain control unit
mearmaories (such as that in the engine man-
agement systam's Powertrain Control Module)
which would be wipad out if the battery were
to be disconnected. Therefore, whenever the
battary is to be disconnactad, first note the fol-
lowing to ensure that there are no unforesesn
Consaquencas of this action:

&l First, an any vehicle with power door
focks, it is 8 wise precaution o remaove
the key fram the fgnition and to keep it
with yoi, so that it does not get lacked
inside f the power door locks should
engage accidentally when the battery is
reconnected!

b} The sngire management syslem s
PCM will lose the information stored in
its memary when the baltery is oiscon-
nected, This includes iding and operat-
ing values, and any faull codes defected
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1.1 Typical angine electrical systom components {inline flve-cylinder englne)

1 dgnilion eoils (under air infake
resonafor)

(see Chapler &), Whenever the baltery
fa disconnecied, the Infarmation relaling
to idie speed control and ofher operating
vatues will have to be re-programmed
into the Gmit's memary. The PCM does
this by itself, but until then, there may

be surging, hesifation, erratic idle and a

genarally infarfar favel of performeanas.

To gifow the PCM to relearn these val-

vas, start the engine. and run it as close

to idle speed &5 poasible untl it reaches
itz normal operating femperalture, then
ran i for approximately two minutes at

1200 rpm. Nexl, drive the vehicle as far

as necessary - approximately 5 miles of

varted driving conditions 8 wsually suf-
ficient - to complete the releaming pro-

CESS.

Devices known as "memory-savers” can
be used to svold some of the above problems,
Pracise details vary according to the device
used, Typically, It s plugged into the cigaretia
lighter, and is connectad by its own wires to
a spare batlery, the vehicle's own battery is
then disconnected from the electrical systam,
l@aving the “mamory-saver’ o pass sufficient
currant to maintaln audio unil security codes
and PCM memory values, and also o run
permanently live circuits such as the clock, all
the while isolating the battery in the event of
& short-giroull ocourring while work is carriad
out, Warning: Some of these devices allow a
considarable amount of current fo pass, which
can mean that many of the vehicle's syslems

7 Underhood Eleclrical Center
3  Battery

are stll operafional when the main battery Is
discannacted, If a ‘memory-gaver” Is used,
engiure that e elrowl concerned s actually
“dead” befare carmying out any wark on it To
disconnect the battery for sarvice procadures
requiring power to be cut from the vehicle,
first open the driver's door to disable Retained
Accassory Power (RAP), then loosen the
cable end bolt and disconnect the cable from
the negative battery tarminal. Isolate the cabla
end te pravent It frem coming Into accidantal
contact with the battery terminal. Waming: i¥
work js to e performed around any of the air-
bag system companents, Ihe battery musl be
disconnectad and no “memory saver” can ba
used, IFf & memory saver & used, power will
be supnlied to the airbag system and parsanal
fjetry may result iF the airbag (s accidentally
deployed.,

2 Battery - emergency jump
starting

Refar o the Booster battery (fump) start-
g procedure at the front of this manual,

3 Battery - check and replacement

Warning 1: Hydrogen gas is produced by the
baffery, 50 keep open fames and lighted ciga-
rettas away from it at all imes. Always weaar

4 Allernafor

eya protection when warking around a bal-
fery, Ringe off spilled elecirolvie immediataly
with large amounts of water,

Warning 2: Refer o Seclion 1 befara pro-
ceeding with the fallowing Steps.

Check
Refer to Muskrations 3.2 and 3.3

1 The battery’'s surface charga must
be removed before accurate voltage mea-

3.2 To test the open-circult voltage of the

battery, connect a voltmetar to the battery

- @ fully charged battery should measure

at least 12.4 volts (depending on outside
air lemperature)



Chapter 5 Engine electrical systems

5-3

1.3 Connect a battery load tester to the battery and check
the battery condition under load following the tool
manufacturer's instructions

surements can be made, Turn Cn the high
peams for lan seconds, then turn them Off,
Iet the vehicle stand for two minutes, Remave
the battery from the vehicle (see Sleps 4
thraugh 8).

2 Check the battery state of chargs, \isu-
ally inspect the indicator eye on the lop of tha
pattary, If the indicator eye is clear, charge (he
battery as described In Chapter 1. Naxt par-
form an open voltage circuil test using & digital
voltmeter (see lllustration), With the engina
and all accessorias Off, connect the negative
probe of the voltmeter to the negative termi-
nal af the battery and the positive probe to
tha positive terminal of the battery, The bat-
tery voltage should be 12.4 volls or more. If
the baltery is less than the specified valtage,
charge the battery before procesding to the
naxl fest, Do nol procead with the battery load
test unless the battery charge Is comect,

3 Perform a battery load tast. An accurate
check of ihe battery conditlon can only be per-
formed with.a load tester (available al most
auto parls stores), This test evaluates the
ability of the baltery to oparata the starter and

olher accessaries during periods of heavy
amperage draw (load), Connect a battery
|oad-testing tool to the laminals (see llus-
tratlon). Load test the battery sceording 1o
the tool manufacturer's instructions. This tool
increases the load demand (amperage draw)
an the battery, Maintain the load on the battery
for 15 seconds or less and cbsarve that the
battary voltage does nol drop balow 9.8 volts.
If the battery condition is weak or defective,
the tool will indicate this condition immedi-
alaly, Note: Cold temperatures will calse the
fainmum voltege reading to drop slightly, Fol-
fow the chart given in the tool manufaciurer's
nstruchions to compensate for cold climates,
Minirmum load voltage for freezing tempera-
tures (32-degreas F) should be approximaliely
4.1 volts.

Replacement

Rafer fo Mustralions 3.4, 3.7 and 3.8

4 Detach the venl duct from the battery
cover, then disconnect the cable from the

negative battery terminal (see illustration),
5  Disconnect the positive battery cable.

! a = =

3.4 Disconnect the vent duct (A} from the battery cover,
then disconnect the negative cable (B) followed by
the positive cable (C)

&  On vehicles equipped with an engine
block heater, remove the heater cond retainer
from the battery cover.

7 Toremove the battery cover, dapress the
locking tabs on each side and lift it straight up
{see liustration).

8  Remove the battery refainer nut and the
retainer (see illustration),

9 Lift the battery straight up o remova IL
10 If corrosion is evident, remove the bat-
tery tray and use a baking sodatwatar solution
te clean the corroded area ta prevant further
axldation. Repaint the area as necessary
using rust-resistant paint.

11 Clean and service the batiery and cables
{sea Chapter 1).

12 If you are replacing tha battary, make
sure you purchase one that s (dentical to
yours, with the same dimensions, amperags
rating, cold cranking amps rating, eto. Make
sure Il |s fully charged prior to installation In
the vehicla.

13 Instaliation is the reverse of removal,
Connect the positive cable first and the nega-
tive cable last.

1.7 Depress the clips on each side of the battery cover, then |ift
the cover straight up

3.8 Remove the nut and retainer, then lift the battery out



5-4

Chapter 5

Engine electrical systems

4.4a One branch of the positive cable
is connected to the underhood
glectrical center

14 After connecting tha cables to the bat-
tery, apply a light coating of petroleum [elly or
greasa to the connactions to help prevent cor-
rasion.

4  Battery cables - replacement

Refer to ilusiralions 4.4a, 4.4, 4.4¢ and 4,44

Warning: Refer fo Sechion | before procesd-
Ing with fhe following Steps.

1 Perlodically inspect the antira length of
aach batlery cable for damage, cracked or
bumed insulation and comosion. Poor battery
cable connactions can cause starting prob-
lems and decreased engine performance.

2  Check tha cable-to-tarminal cannections
at the ends of the cables for cracks, loose
wire strands and corrasion, The presence of
white, Tuffy deposits under the insulation:at
the cable terminal connection s a sign that
the cabla is corroded and should be replaced.
Check the terminals for distortion, missing
maunting bolts and corresion.

3 When removing the cables, always dis-
connect the negative cable first and hook |1 up
last or the battery may be shorted by the tool
usad to loosan the cable clamps. Even if only
the positive cable is being replaced, be sure
to disconnect the negative cable first (see
Chapter 1 for further Information regarding
hattery cable maintenance),

4  Disconnect the old cables from the bat-
lary, then disconnect them at the opposite
and. Detach the cables from the starter sole-
nodd, underhood alectrical canter and ground
tarminals, as necessary (see illustrations),
Mata the routing of each cable to ensure cor-
ract ingtatlation,

6 M you are replacing sither or both of the
battery cables, take tham with you when buy-
ing new cablas, It is vitally Imporant that you
replace the cables with identical parts. Cablas
have characteristics that make-them easy to
Identify: positive cables are usually red and
larger in cross-section, ground cables are usu-
ally black and smaller in cross-section.

4.4b Disconnect the lead from
the alternator

&  Clean the threads of the starter solenoid
ar ground connection with a wire brush to
remove rust and corrosion, Apply a light coat
of battery terminal comoglon Inhibitor or patro-
leum |elly o the threads o prevent future cor-
rasjon.

T  Attach the cable to the tarminal and
tighten the mounting nut/bolt securaly,

8  Before connecting a new cable to the
battary, make sure that it reaches the battery
without having to be siretched,

5 Ignition system - general
Information

All models are equipped with & distibu-
torless Ignition systam, The ignition system
consists of the battery, one ignitlon coll per
cylinder, spark plug boot, spark plugs, cam-
shaft position sensor, crankshaft position
sansor and the Powertrain Contral Module
{PTM),

On all models, tha PCM controls the
Ignitlen timing and spark advance character-
istica for the engine. The Ignition timing Is not
adjustable.

The Ignition system is also equippad
with a knock sensor to detect detonation, or
spark knock {usually caused by the use of
sub-standard fual) The systam uses a knook
BENS0r in conjunction with the Poweartrain
Contral Madula (PCM) to contral spark tim-
Ing. If & knock signal is receivad, the PO will
retard the timing until the knock iz eliminated,
The knock sensor system allows the engine
o use maximum spark advance without spark
knock, which improves driveability and fusl
ECOMCHTY,

6 lIgnition system - check

Refer to Mustration 6.4

Warning 1: Because of the high vallage gen-
arated by the ignition system, extrame care

4.4c Disconnect the cable at the starter

should be taken whenever an operalion s
parfarmed invohving ignition components. This
not anly includes the ignition coll, bul also
related companents and test equipment,
Warning 2: The following procedure requires
the engine to be cranked dunng tasting. Malke
sure the mefer leads, foose clothing, long
hair, efc. are away from the moving parts of
the engina (drivabed, coaling fan, efc,) befors
cranking the engine

1 Before proceeding with the lgnition sys-
tam, check the following items;

al Make sure the battery cable clamps,
whera they connect to the battery, are
claan and Hght,

b} Test the condition of the baltery (ses
Section 3). IF it does nof pess all the
tasts, replace ! with a new battery,

o] Cheaaok the ignition coll and fgnition con-
trol module extemnal wiring and connec-
tians

dl Chack the related fuses inside the
undarhood electrncal canter (see Chap-
tar 12). If they'ra burned, determine the
cause and repair the ciroulf,

2 If the engine tums over but won't start or

Wy ows, LR
4.4d The negative cable is fastened 1o the
engine block
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6.4 To use a calibrated ignition tester,
ramove an ignition coll, connect the
tester 1o the spark plug boot and clip
the tester to a convenient ground, then
crank the engine over

has a severa misfine, maka sure there i suf-
ficlent secondary ignition voltage to fire the
spark plugs.

3 Disable the fuel system by removing the
fual pump relay from the underhood electrical
center (ses Chapler 12).

4  Ramove an Ignition coll (ses Sec-
tian T} from one of the spark plugs and attach
a calibrated Ignition system tester (available
at most auto parts stores) to tha spark plug
boot, Connect the clip on the tester o & bolt
or matal brackat on the angine (see |llustra-
tion}. Crank the engine and watch the end aof
the tester to ses if bright blue, well-defined
sparks occur (weak spark or Intammittent spark
& the sama as no spark).

5 Il spark occurs, sufficient voltage is
raaching the plug fo fire L. Repeat tha chack
al the ramaining cylinders to verlly that the
ianition coil{s), spark plug boots and control
systems arg functioning praperly, If the igni-
tlan systam is operating properly the problem
lies elsewhere; |,8., a mechanical or fuel sys-
tam problem, However, the spark plugs may
be fouled, so ramove and check them as
described in Chapter 1,

6 I'none af the oylinders has spark, cheack
the PCM | luse in the undarhood fuse box,

7 Warning: The folflowing tests regquire the
anging to be aranked. Keap afll loogse clothing,
hair, gte. away from the drvebalt ang engine
cooling fan as the starter Js cperated ar sen-
alsly Infury may resuff, If no spark ooours
at one or more cylinders, check for battery
voltage to the ignitien colls fram the ignitien
switch, Afttach a 12 volt test light to the battery
negative (-) terminal or other good ground.
Disconnect the electrical connector frem one
of the ignition colls and check for power at the
pink wire tarminal. Battery voltage should be
avaliable with the ignition key On. If there |s
no battery voltage present, check the wiring
andior circult betwean the underhood alectrl-
cal center and Ignition coll connector {don't
forget to check the fuses) Also check the
black wire terminal for continuity fo battary

7.7 Pull up the engine harness conduit
to access the first ignition coll

: growind. 1f thers is battery voltage at the coll,

bl there s no spark from the coll, the call,
crankshaft position sensor, PCM or wiring are
likely culprits.

A Check for a Irlgger signal from the PO,
Attach the lead of a test light to the positive
battery terminal and touch the proba of the
test light to the lgnition contrel circult terminal
of the coll electrical connector {it's the centar
farminal In the connector), Crank the englne.
The test light should Blink with the angine
cranking If a trigger signal is prasent. Check
each coll, il necessary, Il a trigger signal is
presant at the coll, the powar and ground air-
cuits are goad and there s no spark, raplace
the ignition coil, If a trigger signal is not pres-
ent, check the crankshaft position sensor {see
Chapter -8). If the crankshaft position sensor
is good, chack the circuits from the ol to the
PCM, If tha clrcults are good, have the PCM
checked by a dealar service department or
other qualified repair shop,

7 lgnition coils - removal and
installation

Refar o lustrations 7.7, 7.8, 7.9a, 7.9b
and 7.10

1 [Disconnect the cable from the negative
battary tarminal,

2  Remave the air intake duct and resona-
tor from the throthle body (see Chapter 4}

3 Tha engine wiring harness crossas the
valve cover In a large condult, which must be
removed to access the frant coils. Anumber of
electrical connectors must be disconnected,

4  From below the vehicle, disconnect
the connector at the oll pressure sensor and
unelip the harmess from the oll filler adaptar
and the power stesring pump.

5 Refer to Chapter & and disconnect the
camshaft position sensor and camshaft posi-
tion sensor actuator sotencid, Unclip thess
wires from the valve cover,

6  Ontopof the engine disconnect the ECT
(Chapter ), the fuel injector hamess con-

7.8 Dissngage the connector lock then
unplug the electrical connector

7.8a Unscrew the |gnitien coil
mounting bolt . . .

7.8b .., then pull the coll from
the valve cover

nector {Chapter 4), and the oxygen sansor
(Chapter &)

7 Pop the engine hamess condult from its
tabs on the valve cover (see [llustration).

8  Disconnect the electrical connactor from
the Ignition coll (see llustration).

3 LUnscrew the ignition coll mounting balt
and remave the coll from tha valve cover (sea
ilustrations),
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7.0 Install new seal(s) on the Ignition
coll(s) if they are damaged or hardened

10 Check the saals on the coils for cracks
or ather signs of damage, raplacing therm as
necassary (see llustration). Instaliation |8
otherwise the reverse of ramaval. Tighten the
mounting bolt to the torque listed in this Chap-
ter's Speciflications.

B8 Charging system - general
information and precautions

The main components of the charging
syslem are an allernator (with an Integral
voltage requiator), the battery and the wirng
connecting the components. The components
work tegather to supply alectrical power for
the electrical system and maintain the battery
in & charged condition. The altemator is drivan
by the drivabeall at the frant of the engine.

All models are equipped with an AD-
244 atternator. AD type altemators should be
considarad non-sarviceabla and, if defective,
axchanged as cores for new or rebullt units.

start the engline

9.2 To measure battery voltage, attach the voltmete
battery terminals (englne OFF) - to measure charging voltage,

An [dentification number and ampearage rating
fs stamped on the altemator housing. Refer (o
these numbers lo oblain the coract replace-
ment alternator, if necassany,

The purpose of the voltage regulator is lo
limit the alternator voltage output to-a praset
value, This prevents power surges and clroulf
ovarloads during peak voltage output. Cn all
madels with which this manual is concarmad,
tha voltage regulator is integral with the alter-
natar.

The charging system dossn't ordinarily
require periodic maintenance, However, the
driveball, baltery and wires and connactions
should be inspacted at the intervals outlined
In Chagptar 1.

The Instrument panal warning light
should come an when the ignition key |s
turnad to START, then go off immediataly
aftar the engine has started. If the waming
light stays on or comas an whean the engine
is running, a charging sysiem problem has
accurmed (see Section 8),

Be very careful when making electrical
cireuit conneclions to a vahicla equipped with
an alternator and note the following:

a) Whean reconnecling wires o the alterna-
tor from the batfery, be sure o nofe the
polarity.

b Before using arc welding equipment 1o
repalr any part of the vehicle, disconnect
the wires from the altermator and the bal-
tery lenminals

d) Always disconneget both baftery leads
bafore using a battery charger,

&l The alternatar Is turned by an engine
drivehalt that could cavse saraus injury
it wour hands, hair or clothes become
anfangled in i with the engine running.

I Because the altemnator fs connected
directly to the battery, it could arc or
cause a fire if ovarloaded or shorted out.

@) Wrap s plastic bag over the alternator
and zecure it with rubber bands before
steam cleaning the anging,

r leads to the

9 Charging system - check

Refer to iiustration 9.2

Mote: These vehicles are equipped wilfr an
On-Board DNagnostic (08B0} system that (s
useful for detecting charging system prob-
fems, Refer to Chapter 6 for the fal of dlag-
rostic codes and proceduras for obtaining the
oodes.

1 If a malfunction oceurs in the charging
circuit, do not immediately assume that the
altermator is causing the problam. Firsl check
the following items.

a) The battery cables whera they connect
to the battery, Make sure the connec-
tions are clean and fight,

b) Tha batlery elecirolyie specific gravity
(by observing the charge indicator an the
batfary). if if is low, charge the batfery,

g) Check the external alternator wiring and
connections,

o) Check the dnvebell conditian and fen-
sion (see Chaplar 1),

e) Check the alternalor mounting bolts for
tightness.

I Run the engine and check the afermator
far abnonmal nojse,

2 Connect a voltmeter to the positive and
nagative battery terminals (see illustration),
Chack the ballery voltage with the englne off,
It should be approximately 12.4 to 12,7 volis,
if the battery is fuily charged,

3 Start the engine and chack the battary
voltage again, I should now ba greater than
the voltage recorded in Step 2, bul nol mare
than 14.7 valts.

4  If the indicated voltage reading is less
or more than the spedified charging voltage,
have the charging system checked al a dealer
service depariment or other properly equippec
rapair facility. Note: Many auta parts sfores
will bench test an alternatar off the vehicle
Refor fo your local aulo parts store regarding
their poffey. many will perform s service frae
of charge.

10.4 Unbolt and set aside the refrigerant hase, then remove the
engine lifting brackst - inline engina
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10 Alternator - removal and
installation

1 Disconnsct the cable from the negative
battery terminal.
2 Remove the driveball (see Chapter 1),

Inline engines
Heferto Niustrafions 10,4, 0.5 and 10,580

3 Raise and support tha wehicle and
remave the lefl frant wheel and fenderwell
limer.

4 Unbolt tha refrigerant line from the
angina lifting brackel (do not disconnedt the
refrigerant line) and remove the engine lift-
Ing bracket (see Hlustration) Disconnect
he electical connectar at the air conditioning
compressor, ramaove the compressor mount-
ing bolts and lower the compressor for access
fo the alternator bolts (see Chapter 3). Warn-
ing: The air condifoning system 5 under fuigh
pressure; do nol disconnest the refrigarant
hoses from the complressar.

5  Move the electrical harnesa out of the
way if necessary, then remove the allernator
meunting kolls and the altarnator {see illus-
trations).

V8 engines

i Disconnect the wiring fram tha alterna-
tor and move the widng harnesses oul of the
Wy,

All engines

7 If you are replacing the alternalor, lake
the old cne with you when purchasing a
replacemeant unit, Maka sure the nesw/rabullt
unit looks identical to the old alternator, Look
at the terminals - thay should be tha samea in
number, size and location as the terminals on
the old alternator. Finally, lock at the identi-
fication numbars - thay will be stamped inte
the housing. Make sure the numbers are the
same on both alternators.

8 Many newfrabullt altermators do not have
a pulley Installed, so you may have to switch
the pulley fram the old unit to the newrebulit
ane, When buying an altematar, find out the
shop's palicy regarding pulleys; some shops
will parform this service free of charge.

B Installation is the reverss of removal,
Tightan the mounting bolis to the torque listed
in this Chapter's Spacifications,

10 Insiall the drivebelt (see Chaplar 1).

11 Check the charging voltaga to varify
praper operation of the altemalor (see Sec-
tion 9%,

11 Starting system - general
information and precautions

The starting system consists of the bat-
tery, lgnition switch, starter relay, starter motor
assembly and (he wiring cannecting the com-
ponents.

The slarter motor assambly is a par-

manant magnet, planetary gear drive starter
mator. The starter motor assambly (s serviced

"as a complate unit. IF any component of the

starter motor fails, including the solanoid, the
antire azsambly must be replaced.

When the lgnition key |8 lurned to the
START posilion, the starter solenoid is actu-
ated through the startar control circuit, The
starter solencid then connects the battery to
the starter motor. The battery supplies the
alectrical anergy to the starter motor, which
does the actual work of cranking the angina,

Always observe the following precau-
ftions whan working an the starting system;

al Excessive cranking of the starer mofor
can overhest f and cause serous dam-
aga. Never oparate the sfarfer motor for
mare than 15 seconds af a time withou!
pavsing to-allow if to cool for at least two
minutas.

B The startar (s connectad directly to fhe
hattary and could aro or cause & fira If
mishandiad, overoaded ar shortad,

¢l Always defach the cabis from the naga-
tive ferminal of the haffery before waork-
frg on ihe starting systam,

12 Starter moter and circuit - check

Rafer to llustration 12.4

1 If & malfunction ocecurs in the starting
circuit, do not immediataly assums thal the
starter s causing the problem, First, check
the following items!

« Make sure the battery cable slamps,
where they connect o the batltery, arg
clean and tight,

« Check the condition of the batlery cables
(sea Seclion 4), Replace any defactive
battary cables with new parls,

« Test the condition of the baltery (sae
Saction 3}, If it does nol pass all the
tesls, replace Il with a new baftary.

« Check the starlar motor wiritg and corn-
nechions,

= Check the starter motor mounting bolls
for tighitness.

« Check Ihe related fuses in the angina

10.5a Typical
alterpator mounting
details

A Pasllive ballery
connection

B  Electrical
connector

C  Uppar mounting
bolts

10.5b Alternator lower mounting balt -
inline engines

comparment fuse box (see Chapter 12).
if they're biown, determing lhe cause
and repair the clrowit,

« Check the ignitton swilch cirowlt far cor-
rect operation (see Chapter 12)

« Check the starter relay (located in the
underfiood electrical cantar) for proper
operation {see Chapter T2),

« Check the operation of the Park/Neutral
position swifch (see Chaptar 7). These
syafems must operata corectly fo pro-
vida battery veltage to the slarfer rafay,

2 If the slarter doas not activate whan the
ignition switch is tumed (o the star position,
check for battary voltage lo the starer sole-
nald. This will determine if the solencid is
receiving the comect voltage from the starer
relay. Install a 12-volt test light or a voltme-
ter to the starter solenaid terminal, While an
assistant wms the ignition switch to the stan
pasition, gbserve the tast lighl or voltmater,
The test light should shine brightly or battary
voltage should ba indicated on the voltmeter, If
voltage Is not avallable to the starar solenaid,
chieck the fuses, ignition switch, starar ralay
and refated wiring in senes with the starting
systam, If voltage s avallable bul thera is no
movement from the starter motor, remove the
starter lrom the englne (ses Section 13) and
bench test the starter (see Step 4),
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Switch

Ammeter

12.4 Starter motor banch
testing details

3 Ifthe starter tums over slowly, check the
slarter cranking voltage and the current draw
from the battery. This test musl be parformed
with the slarter assembly on the angine, Crank
the engine over (for 10 seconds of less) and
obsarve the battery voltage. It should not drop
below B.5 volts. Also, observe the current
draw using an amp meter. Typlcally a starler
amperage draw should not exceed 350 amps.
If the starter molor amparage draw 18 axces-
slva, have it tested by a dealer service depar-
ment or ather qualified repair shop. There are
saveral conditions that may affect the starter
granking potential, The battery must be in
good condition and the battery cold-cranking
rating must not be underrated for the paricu-
lar application. Ba surg to check the battery
specifications carefully. The battery tarminals
and cables must be clean and not cormoded,

13.3 Remove the nuts and disconnect the battery cable (A) and
the solencid terminal nut and wire (B) from the starter motor -
inline engine

Also, In cases of extrema cold lemperatures,
make sure the batlery and/or engine block is
warmed before performing the tests.

4 Ifthe starter 5 receiving voltage bul does
not activate, remove and chack the starter
metar assembly on the bench. Most likely the
starter motor or solenoid is defective. In some
rare cases, the angine may be seizad so be
aure to try and rotate the crankshaflt pulley
before proceeding. With the starter assembly
mounted in a vise an the bench, install one
jumper cable from the positive terminal of a
test battery to the B+ terminal on the starter.
Install another jumper cable frem the nega-
tive terminal of the batlery to the body of
the starter (see iNlustration). Install a8 starter
switch and apply batlery voltage (o the sole-

noid & terminal (for 10 seconds or less) and:

observe the solencid plunger, shift lever and

13.4 Remove the starter mounting nut and bolt - inline engine

overunning clutch extend and rotate the pin-
lon drive, If the pinion drive extends but does
nat rotate, the selenoid is operating but the
starter motor is defective, If there Is no move-
meant but the solencld clicks, the solenald and/
or the starter motor is defective. |f the solenoid
plunger extends and rotatas the pinkon drive,
the starter assambly is operating propearly.

13 Starter motor - removal and
installation

1 Disconnect the cable from the negative
battery terminal,

Inline engines
Refer to dlustrations 13.3 and 13.4

2 Remaowve the intake manifold {see Chap-
ter ZA),

3  Disconnect the alectrical connections at
the starer (see lllustration)

4  Remove the starter nut (top) and boit
[bottom) then remove the starter motor (sos
ilustration).

&  |nstallation & the reverse of removal.
Tighten the starter mounting fastenars to the
torgue fisted in this Chapter's Specifiications,

V8 engines

B Loosen the lug nuts of the right front
wheel. Raise the wvehicle and support il
sacuraly on jackstands. Remove the wheal,

7 Disconnect the wiring harnesses from
tha startar,

& On 4WD models, remove the front
driveshaft (see Chapter 8).

9  Ramove the cover from tha right front of
the transmissian,

10  Remove the starter mounting bolts,

11 Pull tha transmission cover from the
nose of the starter.

12 Remove the heat shield from the top
of the starter if necessary, then ramove tha
starter.

13 Installation is the revarse of removal,

\
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Contants
Sectfon Section
Accelerator Paedal Position (APF) sensor - replacemant ... 5 CEAFTEPAL BDETIR BN it it rras s e o s S R H LT 1
Camshaft Position (CMP) sensor = replacement ... 10 Knock sensor = replacameEnt. ... s R 12
Camshaft position acluator solenald Manifeld Absolute Pressura (MAP) sensor - replacement........... 6
{inline englnes} - replacEmMent .. ....cco i 16 Mass Alr Flow/Inlake Air Temperature Sansor
Camshatt Position (CMP) Actuater System (LHS2 V8 engines) - CMAF EETY = T BB Liitr | vonreiohssmba bl brmansiassshasass 11 1ssbasaar st T
dascription and component replacement 17 On-Board Diagnostic (OBD) system and trouble codes.............. 2
Rt CONVBIIBE. . trrsesinisrrpasmsnssicrvmetasis 18 Corygen Bensor - MEPECEMBNT .. 11
Crankezise vantlation BYSIEIM........ccerrrremsssrre e 14 Powertraln Contral Modula (PCM) - removal and installation....... 3
Crankshaft Position (CKP) sensor - raplacement.. ..., g8 Sacondary Alr Injection SYEMEM ... 18
Engine Coolant Temperatura (ECT) sensor - replacemeant .......... il Throttle Position Sensor (TRS) - replacement 4
Evaporative emissions control (EVAP) 8YELEM. ... recsssrses s 15 Vehicle Spaed Sensor (VES) - replacement.........oii 13

N T

kiR

1 Manifold Absolute Pressure (MAR) 3
Sensor 4
2 Powertrain Contral Module {PCM)

1.1 Typical emission and engine control system components

Thraftie body
Camshaft Position {CMFP) sensor

5  \Vehicle Emissions Controf infarmation
(VEC! label
6 Intake Air Temperafure (IAT) sengar
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2.1 Simple code readers are an economical way to extract trouble
codes whaen tha CHECK ENGINE light comes on

1  General information

Refar to iustration 1.1

To prevant pollution of the atmosphare
fram incompletely bumed and evaporating
gases, and to maintain geod driveability and
fusl economy, @ number of emlssion control
syslams are Incorporated (see (llustration)
They inalude the;

Elactronic enging control systam

Crankcase vaniiation system

Evaporative emissions control syslem

Cafalytic converler

Secohdary Alr infection system (2008
models only)

All of these systems are linked, directly
or indimactly, to the amission control system.

The Sections In this Chapter include
general descriptions, checking proceduras
within the scope of the home mechanic (when
possible) and component replacemeant proce-
dures for each of the systems listed above,

Before assurming that an emissions con-
trol system is malfunctioning, check the fual
and lgnition systems carefully. The diagnosis
of some emission control devices requires
spacialized tools, equipment and training. If
checking and servicing become too difficult or
if @ procedure ks bevond your ability, consult
a dealer service departmeant or other propery
equipped repalr facility, Remamber, the most
fraquent cause of amissions problems s sim-
ply 8 lopse or broken vacuum hose or wire,
s0 always check the hose and wirng connec-
tions first.

This doasn’t mean, howevear, that amis-
sion control systems are particularly difficult
{o maintain and repair. You can quickly and
easlly perform many checks and do most of
the regular maintenance at home with com-
mon une-up and hand tools, Note: Becanse
of & Federally mandated warmanty which cow-
ers the emission conlrol systern components,
check with your dealer aboul warraniy cover-

o s i ey

2.2 Scanners like these from Actron and AutoXray are powerful
diagnostic aids - thay can tell you just about anything that you

want to know about your engine management system

age bafore waorking an any emissions-related
systerns. Onge the warranty has expired, you
may wish to perform some of the component
checks anddor replacemant prodedures in s
Chapler D save maney,

Pay close aftention to any special pre-
cautions outlined In this Chapter. It should
be noted that the illustrations of the various
systems may not exactly match the syslam
installed on the vahicle you're working on
bacause of changes made by the manufac-
turer during production or from yaar-lo-year,

A Vehicle Emissions Control Information
(VECI)} label is located in the engine compart-
ment, This labal containg Important emissions
specifications and adjustment information, as
wall as a vacuum hose schematic with emis-
slons components dentified. Whan senvicing
the engine or emissions syslams, the VECI
labal in your particular vehicle should ahways
be checked for up-to-date information.

2 On-Board Diagnostic (OBD)
system and trouble codes

Diagnostic tool information
Refar to ilustrations 2.1, 2.2 and 2.3

1 Hand-held scanners are handy for ana-
lyzing the angine management systems usead
on late-model vehicles. Becausa extracting
the Diagnestic Trouble Codes (DTCs) from an
englne managamen! system is now the first
step in troubleshooting many computer-con-
trolled systems and camponents, even the
most basic genaerle code readers are capable
of accessing a computer's DTCs (see llus-
tration), More powerful scan tools can also
perferm many of the diagnostics once asso-
clated with expensive factory scan tools. If
you'ra planning to obtain a generic scan tool
for your vehicle, make sure that It's compat-
ible with OBD-Il systems. If you don' plan o
purchase a code reader or scan tool and don't

have aooess fo one, you can have the codes
axtracted by a dealer service department or
by an Independant repalr shop,

2 With the advent of the Fedarally man-
dated emission control system known as
On-Board Diagnastics-11 (QBD-1), speclally
designed scannars were developed, Several
tool manufacturers have released OBD-
soan tools for the home mechanic [see illus-
tration).

3 A digital multimater |8 necessary far
checking fuel injection and emission related
components (see illustration). A digital voit-
ohmmeter I preferred over tha older styla
analog multimetar for several reasons, The
analog multimeter cannol display the volts-
ohms or amps measuremant in hundredths
and thousandthe increments, Whean work-
img with electronic circults which are often

2.3 Digital multimeters can be used for
testing all types of circuits; because of
their high impedance, they are much
more accurate than analog meters for
measuring low-voltage computer circuits
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very low voltage, this accurate reading Is
most important. Another good reason for the
digital multimeter is the high impadance cir-
cuit. The digital multimeter is equipped with
a high resistance intemal circuitry (10 mil-
lion ohma). Becausa a voltmetar is hooked
up in parallel with the circuit when testing, It
Is vital that nona of the voltage being mea-
siired should be allowed to travel the paralial
path set up by the meter itself, This dilemma
does not show llself when measuring larger
amounts of voltage (9 to 12 vall circuits) but
if you are measuring a low voltage circuit
such as the oxygen sensor signal voliage, a
fraction of & voll may be a significant amount
when diagnosing a problem. However, thera
are sevaral exceptions whera using an ana-
Iog voltmater may be necassary to test cartain
SENS0rs.

On-Board Diagnostic system

general description

4 Al modale descrbed in this manual are
equipped with the second generation On-
Board Diagnostic (DBD-I1) system. Tha sys-
tem consists of an on-board computer, known
as the Powertrain Control Module (PCM),
Information sensors and output actuators.,

5  The Information sensors monitor various
functions of the engine and send data to tha
FCM. Based on the data and the information
programmad nto the computar's memory, the
FCM generates outpul signals o control vari-
ous angine functions via control relays, sole-
noids and other output actuators. The PCM
|& specifically calibrated to optimize the emis-
slons, fusl economy and driveability of the
wvehiche,

f  Because of a Federally mandated war-
ranty which covers the amissions system
components and bacause any ownar-induced
damage to the PCM, the sensors andfor the
control devicas may void the warranty, It isn't
a good idea to attempt diagnosis or replace-
menl of the systerm components while the
vehicle is under warranty, Take the vehicle to
a dealer service department if the PCM or a
system component maifunctions,

Information sensors

T Accelerator pedal position [(APP)
gansor - Tha APF sansor |8 mounted on the
accelerator pedal assembly, The APP consists
of two individual position sensors within one
housing, Thers are two separate signal, low
referance, and 5-voll referance circuits. Posi-
lion sensor 1 voltage increases as the accel-
arator pedal is depressed, Position sensor 2
voltage decreases as the accelerator padal
is deprassed. This sensor along with several
others is needed for the Throttle Actuator
Cantrol System operation,

B  Camshaft Pogition (CMP) sensor - The
Camshaft Position sensor providas informa-
tion on camshaft position. The PCM uses this
Information, along with the crankshalt position
gansor infarmation, to control fusl injection

synchronization and variable valve timing.

9 Crankshaft Position (CKP) sensor
- The Crankshalt Posilion sensor sanses
crankshaft position (TDC) during each engine
revolutlan. The PCM uses this information to
control ignition timing and fuel Injection syn-
chronization.

1 Englne Coclant Temperature (ECT)
sensor - The Engine Coolant Tamperature
sansor monitors engine coolant temperature
The PCM uses this information to contral fuel
injection duration and igniticn timing.

11 Intake Air Temperature (IAT) sensor -
The Intake Alr Temperature sensor monitors
the tamperatura of the air entering the intake
manifold. The PCM uses this Information to
control fuel injection duration,

12 Knock Sensor (K5) - The Knock Sen-
s0r | a piezoelactric elamant that detects the
sound of engine detonation, or pinging. Tha

.PCM uses the Input signal from the knock

sensor to recognize detonation and retard
spark advance to avoid engine damage.
13 Manlifold Absolute Pressure (MAP)
sangor - The Manifold Absolute Prossure
sansor monitors intake manifold pressura and
amblant barometrc pressure. The PCM uses
this input signal to determine angine load and
adjust fugl Injection duration accordingly.
14  Mass Airflow (MAF) sensor - The Mass
Alrflow Sensor measures the amount af air
passing through the sensor body and uiti-
mately entering the enging, The PCM usas
this information to controd fuel delivery.
15 Oxygen (02) sensor - The oxygen san-
sors generate a voltage signal that varies with
the varying oxygen content of the exhaust
gas. The PCM uses this information o doter-
mine if the fuel system is running rich or lean
and make adjestments accordingly.
f6 Threttle Position Senser (TP3) - The
Throttle Position Sensor aenses throllls move-
ment and position. This signal enables the
FCM to determine whan the throttle is closad,
in a cruise position, or wide open. The PCM
uses this information to control fuel dellvary
and ignition timing. Mote that the TPS an this
vehicle s a Integral part of the throttle body
and must ba replaced as a unit.
17 Vehicle Speed Sensor (V55) - The
Wahicle Spead Sansor provides information to
the PCM to indicate vehicle speed.
18 Miscellaneous PCM inputs - In addl-
fion to the variouws sensors, the PCM monitors
various switches and circuits to determine
yahicle aperating conditions, The switches
and clroults Include:

a) Air condifioning systerm

b) Battery voltage

¢l Brake OO switah

o) Cruise control sysliem

@) Engine oil level and pressure

fl EVAP system

g} Fuel level and fuel tank pressure

h)  fgnition swifch

i} Park/Neutral Position (PNP) swifch

J} Sensor signal and growund clreuils

k) Transmission controls

Output actuators

19 Air conditioning clutch relay - The
PCM cantrols the operation of the alr condi-
tioning compressor clulch with the air condi-
foning clutch refay,

20 Camshaft Position Actuator System -
The PCM pulses voltage to the cam position
actuator solenold to cantral the exhaust cam-
shaft timing as required for optimal engine
aperation.

21 Check Enging light - The PCM will illu-
minate the Check Engine light if 8 matfunc-
tion In the electronic engine control systam
DUCLFS,

22 Crulgse control operation - Tha cruisa
cantrol system oparation |s controlled by the
PCM.

2% EVAP canister purge and vent valve
solenoids - The evaporative emission canis-
tar purge and vent valve selenolds ame oper-
ated by the PCM to purge the fuel vapor can-
ister and route fuel vapor to the intake mani-
fald for combustion,

24  Fuel injectors - The FCM opans the fual
Injectors individually in firing order sequence,
The PCM also controls the lime the Injector
Is held open (pulse widih). The pulse width of
the Injector {maasured in miliseconds ) dater-
minas the amaunt of fual dalivarad. For more
information on the fusl delivery system and
the fusl injectors, Including injector replace-
ment, refer to Chapter 4.

25 Fuel pump relay - The fusl pump reiay s
activated by the PCM with the ignition switch
in the Start ar Run position. When the ignition
switch is tumed on, the relay is activated to
supply Initial line pressure to the system, For
more information on fuel pump check and
replacameant, refer 1o Chapter 4,

26  Ignition colls/modules - The PCM con-
trols ignition timing through the ignition colls/
modules depending on the aengineg oparation
conditions. Reafer 1o Chapter 5 for more infor-
mation an the ignition colla/modules

Obtaining diagnostic
trouble codes
Refer o lustralion 2.28

MNote: The diagnastic trouble codes on all
madeals can only be extracted from the Pow-
arfrain Contred Module (FCM) using & special-
Ized scan fool. Have the vehicle disgnosed by
g dealer zervice departiment or other qualified
aufomotive repair facitifly f the proper scan
taol is not avaisbie.

27 The PCM will illuminate the SERVICE
ENGINE SOON light (also known as the
Malfunction Indicator Lamp) on the dash If
it recognizes a fault In the-systam, The light
will ramain illuminated until the problam is
repalred and the code is cleared or the PCM
does not detect any matfunction for several
cansecutive drive cycles,

26 The diagnostic codes for the On-
Board Diagnostic (OB0) system can only be
gxtractad from the PCM using a code reader
or @ scan tool, These ools are programmed
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2,28 The diagnostic connector Is typically
located under tha instrument panel

o Interface with the OBD systam by plug-
ging into the diagnostic connector (see illus-
tration). Code readaers are only capable of
reading trouble codes that have been stored

Trouble Codes

In the PCM, On the other hand, the scan ool
has the abilty to diagnoss In-depth drive-
ability problems, and many scan tools allow
freeze frame data lo be ratrieved from the
PCM stored memory, Freeze frame data is an
OBD-Il PCM faatura that records: all relatad
sansor and actuator activity on the PCM data
stream whanever an engine contral or amis-
glong fault iz detected and a trouble code is
gat. This ability to ook at the orcult conditions
and values when the maltunction occurs pro-
vides a valuable tool whan trying to diagnose
Intermittent driveability problems. IT the fool
|g not available and intermittent driveability
problems exist, have the vehicle checked at
a dealer senvice depariment ar other qualifiad
repair shop,

Clearing diagnostic trouble

codes

29  After the system has been repaired, the
codes must be cleared from the PCM mem-
ary, The preferred method s with @ scan tool,
but the PCM will tum off tha CHECK ENGINE

light if It sanses the malfunction s gone In
three successive lgnition cycles, The oods
itsalf will ba cleared by the PCM: A, after ona
slart cycle If the code s & new one and ihe
rapalr has been made; and B, an old troubls
code will be cleared if tha PCM senses thara
ara no fallure reports for 40 stan cycles,

Diagnostic trouble code
identification

3 The accompanying list of diagnostic
trouble codes is a compilation of all the codes
that may be encountered using a generlc
scan tool, Additional trouble codes may be
abtainable with the use of the manufacturar
spacific scan toal, Not all codes padtain 1o all
models and not all codes will lluminata the
Sarvica Englne Soon light when sat. All mod-
als require a scan tool o access the diagnos-
tic trouble codes

Note: The following (st of OBD [l frouble
podes s & genaric sl applicatie to all modals
aquinped with an Q8D | system, athough not
all codas apply to all models,

Code Possible Cause

POO13 Camshaft position - exhaust camshaft actuator circuit malfunction

FO014 Camshaft position - exhaust camshaft CMP performance

POO16E Crankshaft position/intake camshaft position, sensor corralation -
POOAT Crankshaft position/exhaust camshaft position, sensor c:nrralatlun_ =t

POO30 HOZS heatar control clreult (sensor 1)

PUDEE_ HOZS heater contral circuit (sensor 2)

POQS0 HO2S heatar control circuit (bank 2, sensor 1)

POO53 HOZS sensor 1, healer resistance

POOS4 HOZS sansor 2, heater resistance

POOSE HO2S heater control clrcuit (bank 2, seansar 2) = al ! - 1!

POOSS HOZS heater reslslanca (bank 2, sensor 1)

PO0G0 HO2ZS heater resistance (bank 2, sensor 2)

POOGE Thratila body alrflow parfnrman: e FEEEETS
FO10M Mass air flow or volume problem, IAT, MAF, or MAP

PO102 Mass air flaw or volume air flow circult, low input

PO103 Mass air flow or volume alr flow cireult, high Input

PO106 Manifold absolute prassure or baromatne pressune circult, range or parformance problam

POAOT Manifold absoluté pressure or baromatric pressune circult, fow Input

PO108 Manlfold absolute pressure or barometric prassure cirouit, high input
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Code Possible Cause

PO112 Intake alr tamperature cirauit, low nput

PO113 Intake alr lamperature circuit, high input

PO116 ECT sansor, clrcull performance

PO11T Engine coolant tlemperatures circuil, low input

PO118 Engine coolant lemperature circuil, high inpul

o120 Throttle position or pedal position sensorswitch circult malfunction
PO121 Throttle position or padal position sensarswitch circuit, range or performance problem
PO122 Throttle position or pedal position sengor/awltch circult, low input
PO123 Throttle position or pedal position sensorfswitch ciroult, high Input
PO126 Insufficient coolant temparature for closad loop fual control
PO128 Coolant thermostat {i:bnl_ant temperature below themmostat regulating temperature )
PO12A HOZ5 slow response rich 1o lean (sensor 2)

PO13B HO2% slow response lean to rch (sensor 2)

pPO13c HO2S slow response rich to lean (bank 2, sensor 2)

PO130 HOZS slow response lean 1o rich (bank 2, sensor 2}

POM3E HG25 delayed response rich to lean (sensor 2)

PO13F HOZS delayed response lean 1o rich (sensor 2)

FO130 02 senzor cireuit malfunction {sensor 1)

PO131 D2sensor circult, low voltage (sensor 1)

PO132 02 sansor circuit. high voltage (sensor 1)

PO133 02 sansor circuit, slow response {sensor 1)

FO134 02 sensor circull - no activity detected (sensor 1)

P0O136 02 sensor haater circuit malfunction (sansor 1)

PO126 02 sansor cireuit malfunction [sensor 2)

PO137 02 sensor circull, low voltage (sensor 2)

PO138 02 sansor circuit, high valtage (sensor 2)

PO14A HO2S delayed response rich to lean {bank 2, sensor 2)

FO148 HO2S delayed responsa lean to rich (bank 2, sensor 2)

P0140 02 sensor aircult - ne activity detected (sensor 2)

PO141 02 sansor heatar circult malfunction (sensor 2)

PO161 02 sensor circuil, low voltage [bank 2, sensor 1)

PO152 02 sansor cireuil, high veltage (bank 2, sensor 1)

PO153 02 sensor circult, slow response (bank 2, sansar 1)

P0154 02 sensor circull - no activity detected (bank 2, sensor 1)
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Trouble Codes (continued)
Cotle Possible Cause
PO16S 02 sensor healer circull malfunction (bank 2, sensor 1}
PO15T 02 sensor cirouit, low voltage (bank 2, sensor 2
PO158 02 sansor cirauit, high voltage (bank 2, sensor 2)
PO160 02 sensor cireuit - no adtivity detected (bank 2, sensar 2)
PO161 02 sensor heater clreull malfunction (Bank 2, sensor 2)
PO171 Syatem oo lsan
PO172 System oo nch
PO1T4 System loo lgan (bank 2)
PO175 Systam (oo rch (bank 2)
PO1BB Fuel pressure sensor performance
PO1BC Fuel pressure sensor circult low voltage
PO180 Fuel pressure circuit high voltage
PO181 Fuel rall pressure sensor circull, range or performance prablem
PO192 Fuel rell pressure sensor ciroull, low input
PO183 Fuel rail pressure sensor circuit, high input
FO209 Injector circuit malfunction < eylindar no. 1
PO202 Injector circuit malfunction - cylinder no. 2
PO203 Injector circult malfunction - cylinder no. 3
PO204 Injector clrouit malfunction - cylinder no. 4
RO205 Injector cirauit malfunction - cylinder no. &
PO20G Injector circuit malfunction - eylinder no. &
Po207 Injector circult malfunction - cylinder na, ¥
POZ0OA Infector cirouit malfunction - eylindar no. 8
PO218 Transmission overheating condition
POZ220 Throttle position or pedal position sensorfawitch B cirouit malfunction
PO222 Throttle position or pedal position sensor'switch B cirouit, low input
P0223 Throttle position or pedal position sensor'switch B cirouit, high input
PO230 Fuel pump primary clreuit malfunction
POZ3F Fuel pump control circuit
PO231 Fual pump secondary circull, low
P23z Fuel pump secondary circult, high
POZEA Fuel pump control module enabla circuit
Pa3on Random/multipla cylindar misfire detectad
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Code Possible Cause

PO301 Misfire detected - cylinder number 1

PO302 Misfire detacted - cylinder number 2

PO303 Misfire detectad - aylinder number 3

PO30 Misfire detected - cylinder number 4

PO30G Misfire detected - eylinder numbar 5

POA0G Cylindar no. & misfire delscted

PO3OT Cylindar ne, 7 misfire detectad

PO308 Cylinder no. & misfire detected

PO315 Crankshafl position system - variation not leamed

PO324 Knock sansar, module performance

PO325 Knock sensor no. 1 clreult malfunction {bank 1 or single sensor)
PO32E Knock sensor no. 1 circuit, range or perlormance problem (number 1 or single sensor)
PO3ZT Krock sansor no. 1 circuit, law input (number 1 or single sensor)
PO328 Knock sensor, elrcull, high voltage

PO330 Knock sensor no, 2 circult malfunction (bank 2)

PO33E2 Knock sansar no, 2 circuit (if equipped), low input

PO333 Knock sensorno, 2 ciredit, high input {bank 2)

PO335 Crankshafl position sensor A clreull malfunction

PO336 Crankshaft position sensor A circuit - range or performance problam
PO340 Camshafl position sensor *A cirouit malfunction (bank 1)

POa44 Camshaft position sensor *A”, elrcull - range or performance problam
PR3&T Ignition coll & primary or secondary cireult malfuncticn

PRAs2 Ignition coil B primary or secondary circuit malfunction

POas3a Ignitien call G primary or secondary clredit malfunction

PO354 lgnithan coll O primary or secondary cireuit malfunction

P03ss Ignition coil E, control circuit

POASE Ignition coll F primary or secondary cireuit malfunction

PO3ST lgritien coll G primary or secandary circull malfunction

PO358 Ignition coil H primary er secondary circuit matfunction

PO36S Carmshaft position sensor B circult (bank 1)

PO366 Carmshalt position sensor B circuit range/performance

PO411 Secondary Alr Injection system. airflow incormect

P12 Saecondary Alr Injection system, solenald control clirouit

PO418 Secondary Alr Injectlon system, pump control circuit
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Trouble Codes (continued)
Code Possible Cause
PO420 Catalyst systermn efficlency below threshold
PO430 Catalyst system efficiency below threshold (bank 2)
PO4aZ Evaporative emission control system, small leak detected
P43 Evaporative amission control system, purge contral valve circuit malfunction
POAE Evaporative emission control system, vent control aircuit malfunction
PO449 Evaporative amission control system, vent valvelsolenald cireult malfunction
PO451 Evaporative emission control system, pressure sensor range or parformance problem
PO452 Evaporative emission control system, pressure sensor low input
PO453 Evaporative emission controd system, pressure sansor high input
PO454 Evaporative emission contral system, pressure sensor intarmittent
PO455 Evaporative emission (EVAP) control system leak detected (no purge flow or large leak)
PO461 Fuel level sansor cirouit, rangs or parformanca problarm
PO4E2 Fuel lavel sensor cirauit, low input
PO46E3 Fusl level sensar cirauit, high input
PoO464 Fuel lavel sensor circuit, intermittent
P98 Evaporative amission systam - high purge flow
POS02 Vehicle speed sensor ciroult, low input
POS03 Vehicle speed sensor circull, Intermittant, ematic or high input
PO5S06 Idle control system, rpm lower than expactad
POSOT Idle cantrol system, rpm higher than expected
POS20 Engina oil pressure sensor'switch clreult malfunction
PO532 AIC refrigerant prassure sensor, low input
PO533 AC refrigerant pressure sensor, high inpul
Pas62 Syslam vollage low
PO563 System vollage high
PO56L Cruise control system, multi-function input signal
POSET Cruise control system, Resume switch ciroult
POSGE Cruise control systam, Set swilch circuit
POGOD APP system performance
POGOD Control module accelarator padal (APF) position system circuitry performance
POGOE PCM TP systam performanca
FPOG0A Internal control module, memory chack sum error
POBO2 Control module, programming arror
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Code Possible Cause

POBOS Internal control module, keep alive mamaory, (KAM) error
POE0S Internal contred maodule, random access mamory (RAM) error
POB0E PCM processor fault

POGOT Control module perdomance

POE15 Starter relay, control clroull

POG2F Transmission control module (TCM) long term memory performance
POB21 Generator lamp L, control circuit maltunction

POE22 Generator lamp F, control ciredlt malfunction

POE4A Fual pump module performance

FOG41 Sensor refarance voltage & - circuit open

POGED Malfunction indicator lamp {MIL), cantrol circuit malfunction
POGE1 Sensor relerence voltage B - circuit open

POBBS EGM power relay, control - circuit open

PO&30 ECM power relay sense - circult high

POGYE Fusl pressure module requested MIL llumination

POGAG Fusl pump modubs 5 volt reference circuit performance
POTH) Trangmisslon Control Module, regquest for MIL light

POT05 Transmisslon range sensor, cireult malfunction (PRNDL input}
Fa7 11 Transmission fluld lemperalure sensor circult, range or performance problam
POT12 Transmission fluid lemperature sensor circuit, low input
POT13 Transmission fluid lemperaturs sensor cireuit, high input
POT16 Transmisston Inpul speed sensor, circuit performance

POTAT Transmission input speed sansor, cireult low voltage

POT18 Targue convertarbrake switch B, circull low

pPoT22 Output spead sensor circuit, no signal

POT23 Output spead sansor clreult, intarmittent signal

PaT24 Torque convertarbrake switch B ciroull, high

PaT41 Torgue converter elulch, cirouit performance or stuck in off position
POT42 Torque converter clutch cireull, stuck In on position

POT4E Pressure control solenoid, electrical problem

POTS1 Shift solenoid A, performance problem or stuck In off position
PO7S2 Shift solenoid A, stuck in on positlon

POTSE Shift solencld B, performance problem or stuck In off position
POTST Shift solenold B, stuck in on position
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Trouble Codes {continued)

Code Possible Cause

Povar Shiftiming solenoid, low

POTEA Shiftliming solenold, high

POBOA, Cluteh pedal position not leamed

FOBOG Clutch Pedal Position sensor, circult parformance
PO8oT Clutch Pedal Position sensar, ciroult low valtage
POB0A Clutch Pedal Position sensor, circuit high voltage
PO851 ParkiNeutral position switch, circult low vollage
PO852 Park/Neutral positien switch, creuit high voltage
POS5E Traction controf Input signal - malfunction

POa%4 Transmigsion compenant slipping

POSE1 Transmission line pressure control solenoid, system parformancea
POSY3 Shift solenaid (S5) A - control circuil low

PO974 Shift solenoid (S5} & - contrel clrcull high

POBTE Shift solenold (55) B - control alrcuit low

POBYT Shift solenoid (55) B - control circuit high

3 Powertrain Control Module {PCM)
- removal and installation

Rafer to festralions 3.3 and 3.4

Caution: Avold sfatic eleciriclly damage (o
the Powertrain Contral Moduwle (PCM) by
grounding. yourself to ihe body of the vehicle
before fouching the PCM and using a special
antl-statie ped fo store the PCM on, once i is
remaved,

Mote 1: Whenever the FCM Is replaced with
a new unif the PCM must be reprogrammed
with special equipmeant, A crankshaff posi-
ftion sansor varation rafeam procadura and
a vahicle anti-theft system password releam
procedure must be perdormed, as weall, The
fellowing procedure perfains fo removal and
Instaifation of the original PCM anly. If the
PCM must be raplaced with & new uni, fake
the vehicle fo a dealarship service department

ar ather properly equipped repalr shog,

Note 2: Whenever the batfery /s discon-
nected, stored operating paramaters may
b lost from the PCM causing the enging to
rurt rough for @ period of time while the PCM
releams the Irformation,

1 Disconnect the cabla from the negative
hattery terminal.

2 The PCM is located In the right raar
corer of the angine compartment, on the
firawall, Clean any debrs from around the
PCM connectors,

3 Lift up the |latches and disconnect the
electrical connectors from the PCM [ses illus-
tration),

4  Release the two upper mounting tabs
and litt the PCM out of its bracket (see illus-
tration),

5 Instaliation Is the reverse of removal.
hMake sure the lower tabs on the PCM fit inte
their slats at the bottom of the PCM mounting
brackel.

4 Throttle Position Sensor (TPS) -
replacement

1 The Throttie Position Sensor (TPS) is a
variable polentiemeter connected o the end
of the throttle shaft inside the throttle body. By
maonitering the oulput voltage from the TPS,
the PCM can datermine fusl delivery based
an throtile valve angle. Note: The TPS sensor
warks with the Throttle Actuator Control sys-
tem (TAC) and the Acceleralor Pedal Position
{APP} sensor. Tha latter is aclually fwo sen-
S0rs In one houwsing, When there (s a differ
ence behwean the actval throttle position and
the position sensed by the TPS, codes are sel.

Replacement

2 The Throtte Position Senscr |8 parl al
the throttle body and must be replaced as a
unit, Reter to Chaptar 4 for the throtile body
raplacemeant procedurs,
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3.3 Disconnect the slectrical connectors
from the PCM

5 Accelerator Pedal Position
sensor (APP) - replacement

1 The Accelerator Pedal Position sen-
sor (APF) contalns two separate sensors
that send an opposing voltage signal to tha
PCM. The PCM usas this voltage to calculata
the throttle peosition requested by the vehicla
driver, The APP sensor is one of (he three
major componeants of the Throttle Actuator
Control (TAG) system, the other bwo majer
components being the throttle body and the
PCM. This vehicle uses no throtlle cable,
instead, the PCM utifizes Inputs from the
driver and engina o datermine the correct
throtile opening at the throttle body.

Replacement
Refer fo iMiatration 5.2

Z  Disconnect the APP sensor alectrical
connector (see illustration).
3 Unscrew the mounting nuts and remove

5.2 Accelarator Pedal Position (APP)
sensor electrical connector

— i
3.4 Pull up the clips and lift the PCM up
and out of the bracket

the APP sensorfaccelerator pedal assembly,
4 Inslallation is the reverse of removal

6 Manifold Absolute Pressure
{MAP) sensor - replacement

1 The Manifold Absolute Pressure (MAF)
sansor monitors the intake manifold pressure
changes resulting from changes |n engine
Inad and speed and converts the information
Ime a valtage output, The PCM raceives Infor-
mation as & varying voltage signal from closed
throttle (high vacuum) to wide open throttle
{low vacuum), The PCM uses the MAP san-
aor to control fuel delivery and Ignition timing.

Replacement
Refer (o lustration 6.2

2  Disconnect the MAP sensor electrical
connector (see |lustration)

A Boueeze the sensor retainer tabs inward,
then pull up o remeve L

4  Lift the sensor straight up to remove it

5 Installation i the revarse of removal.

6.2 Unplug the MAP sensor electrical
connector (A), squeeze the retainer tabs
and remova the retainer (B), then pull the
sensor straight up and out of the manifold

7 Mass Air Flowl/Iintake Air
temperature sensor (MAF/IAT) -
replacement

1 The Intake Alr Temperature (IAT) sen-
gor s & thermistor (& resistor which varies
the value of its resistance in accordance wilh
temperature changes). The change In the
resistance values will directly affect the volt-
age signal fram the sansor to the PCM. As the
sensor temperature INCREASES, the resis-
tance values will DECREASE. As the sensor
temperature DECREASES, the rasistance
values will INCREASE. The |AT ls part of the
Mass Air Flow sensor, which usas a hot-wire
sensing element o measure the amount of air
entaring the engine. The &ir passing over the
heatad wire causas |t to cool. The change in
temperature is convered into an analog volt-
age slgnal to the PCM, which varies tha fuel
injector pulse width 1o mateh the airflow,

Replacement

Rafar to Mlustraiion 7.2

2 Tha MAFIAT is localed on the intake air
duct. Disconnect the sensor electrical connes-
tor (see illustration).

3  Remove the two mounling scréws and
pull the sensor out from the alr intake duct.

4 Installation is the revarse of ramoval

8 Engine Coolant Temperature
(ECT) sensor - replacement

1 The Engine Coolant Temperature (ECT)
sansor s & thermistar (a resistor which var-
jgs the value of its resistance in accordance
with temparatura changes). The change in the
resistance values will directly affect the voll-
age sigral from tha sensor to the PCA. As the
sensor lemparature INCREASES, tha resis-
lance values will DECREASE. As tha sansor
temperature DECREASES, the rasistance
values will INCREASE

7.2 MAF/NAT sensor is located on the
intake air duct



6-12

Chapter 6

Emissions and engine control systems

VDS

- = -

8.3 Location of the Engine Coolant
Temperature (ECT) sensor
alectrical connector . . .

Replacement
Refar to Mustralions 5.3 and 8.4

Waming: Wall unfil the engine is completely
cool bafore beginning this procedure.

Note: On 5.3L engines, the ECT sensor s
mourted in the front of the dover's side cyl-
Inder head.

2 Drain the cooling system (see Chap-
bar 1)

3  Disconnect the electrical connectar frem
the sensor hamess (see lllustration)

4  Carefully unscrew the sensor from the
angine (see illustration).

5 i the new sensor doesn’t have a sealing
compound on its threads, wrap the threads
with Teflon sealing tape to pravent leakage

&  Installation iz the reverse of removal.
Rafill tha cooling systemn by following the pro-
cadure described in Chapler 1.

9 Crankshaft Position [CKP)
sensor - replacement

1 The Crankshaft Position (CKF) sensor
provides the PCM with a crankshaft position
signal, The PCM uses the signal 1o determine
the spark sequence (firing order) for each
cylinder, The PCM also uses the signal to
precisaly control lgnition timing and calculate
engine speed (RPM). The signal s used by
tha Onboard DHagnostic system for misfire
detection. The crankshaflt position sensor s
triggerad by slots cut into & relucter ring on
the crankshaft, The sansor tip |18 positioned
approximatety 0.060 inch from the reluctor
ring. As the nolches pazs the sensor the mag-
netic fleld is altered, producing a pulsating
valtage, The ignition systam will not operate IF
the PCM does not recelve a crankshaft posi-
tion sensor Inpul

Replacement
Rafer to iiustration 5.4
Note: Whaenever a crankshall position sensoris

84 ... the sensor itsalf is threaded inta
the cylinder head at the right-rear an
inline angines

disturbed, a Cranikshall Posiion Sensor vana-
fion feaming procedure showld be perormed or
a false misflire diagnastic rouble code may be
sat, If, after replacing the sensor & false diag-
maslic frouble code is sef, lake the vehicle fo
a dealarshin service dapantment of alfer prap-
arly equipped repair shop for ihe procedure,

2  Disconnect the cable from the negative
battary terminal,

3 Raise lhe vehicle and suppor it securely
on jackstands

< Tha sensor s localed at the left rear of
the engine block on infine &ngines, Onp 5.3L
enginas, it's bahind the starter.

6  On V8 engines, remove the starter (see
Chapter §), Disconneot the wirlng fram the
SEMBOT.

f  Remove the sensor mounting bolt and
remove lhe sansor,

7 Instaliation l= tha reverse of removal,
Ba sura 1o Install new O-rings on the sensor
before instaltation, and lube the O-rings with
anging oil,

10.3a The exhaust Camshaft Position

Sensor (CMP} is located at the right front

cornér of the cylinder head on
inline engines

9.4 The Crankshaft Position (CKP) sensor
is located at the left rear of the
angine block on inline engines

10 Camshaft Position (CMP) sensor
- replacemeant

1 Tha exhaust Camshafi Position (CMP)
sensor s very similar in oparation to the Crank-
shaft Posiion sensor, bul It produces a signal
pulse four (four-cylinder angine) ar five [fve-
cylinder engine) times every exhaust camshsil
revolution, Frve-cylinder engines also have an
Intake CMP sansar, which produces one pulse-
per-revolution of the camshaft

2 CMP sensars are not uged on LHS V8
engines with VWT (varable valva iming). On
LH8 engines, the sensar is mounted on the
frent of the timing chaln cover. Removal of the
water pump |8 necessary for sensor replace-
ment an same madels.

Replacement

Rafar to Mustrations 10.3a and 10.36

3 Disconnect the slectrical conniactor fram
the sensor (see illustrations)

10.3b There is a CMP =ensor for the
Intake cam on five-cylinder engines only,
near the front engine |ifting bracket
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11.9a Location of the engine monitoring [pre-catalyst) oxygen
sansaor, at the bottom of the exhaust manifold

4 Remove the camshalt position sensor
mounting ball and withdraw the sensor from
the cylinder head.

5 |nstallation is the reverse of removal,
B sure to install a new O-ring on the sansor
bafora installation, and |ubricate the O-ring
with engine ail,

11 Oxygen sensor - replacement

Mote: Al modals are eguipped with fwo oxy-
JBN SEAS0S, ONE [ré-convertar OXygen sen-
sor and one post-converlar OkYgen Sansor.

1 An oxygen sensar, in effast, measures
tha oxyoen remaining In the exhaust gas
aftar the combustion process. The |leftover
oxygen |n Ihe exhaust reacts with the ale-
mants Inside the oxygen sensor to produce a
valtage output that varles fram 0.1 vaolt (high
axygen, lean mixture) to 0.9 vait {low oxygen,
fich mixture). Tha pre-converar axygen sen-
sor is mounted in the exhaust manifold, The
POM monitors the varying voltage signal from
the pre-converter oxyQen sansor continugously
to determine the requirad fusl injector pulsa
width, contralling the anglne airfue| atio, A
mixture ratio of 14,7 parta air to 1 part fuel
is the ideal ratio for gasoling fuel ta minimize
axhaust emizsions, as well as the basl com-
bination of fuel economy and engina perfor-
mance, Based on oxygen sensar signals.
the PCM tries to maintain this airfuel ratio of
14.7:1 at all imes,

2 The post-converlar oxygen sensar
imaounted In the exhaust system after the
catalylic convarter) has no effect an PCM
control of the airfuel ratio, Howevar, the post-
aonverter sensor operates in the same way,
and the PCM uses the post-converter signal
to monitor the efficiency of the catalytic con-
varter, A posl-converter oxygen sensor will
produce a slower flucluating voltage signal
thal raflects the lower oxygen content in the
post-catalyst exhaust,

A4 An oxygen sensor produces no volt-
age when It is below its normal operating
temperature of about B00-degraes F. During
this warm-up period, the PCM operates in
an open-loop fuel control mode, It does not
use the ocxygen sensor signal as a feedback
indication of residual oxygen in the exhaust,
Instead, the PCM controls fuel metering based
an the Inputs of other sensors and its own pro-
grams, All oxygen sensors are aquipped with
a heating element, pewered by fused ignitlen
voltage, lo heat the oxygen sensor to cperat-
ing ranpe as quickly as possible,

4 Proper operation of an oxygen sensar
depends on four conditions;

a}l Efectrical - The low voltages genarated
by the sensor require good, clean con-
nrections which should be checked wher-
ever a sensor problem (s suspected or
indicatad.

t) Outside alr supply - The sensor nesds
air circulation to the Intarnal portion of
the sensor. Whenever the sensor (8§
instalied, make sure the alr passages
are not restricled,

&) Proper oporating temperature - The
PCn will not react fo the sensor signal
wnlll the sensor reaches approximately
600-degrees £ This factar must be
consfderad when evalualing the perfor-
mance of the sensof.

d} Unleaded fuel - Unleaded fusl is assen-
fial for proper operation of the sensor,

5 The PCM can detect several different
oxygen sensor problems and sat diagnos-
tic trouble codes to indicate the specific Tault
(zee Section 2). When an oxygan sensor fault
occurs, the PCM will disregard the axygen
sensor signal voltage and revert to opan-loop
fuel control as described previously,

Replacement
Refar to ilusirations 71.8a and 17.96
£  Tha exhaust plpa contracts when coal,

11.8b Locatlon of the catalyst monitoring (post-catalyst) oxygen
sensor, seen from below the vehicle

and the oxygen sensor may be hard o loasean
when the engine is cold. To make sensar
removal easiar, start and run the enging for
a minute or two; then shut it off, Be careful
not to burn yourselt during the following pro-
cedure. Alse obsarve these guldelines when
replacing an cxygen Sensor

al The sensor has a parmanently attached
pigtail and wleciricel connectar thaf
should nol be removed frovm the sensorn
Damage or ramoval of e pigtail or elec-
frical ponnector can harm oparalion of
the sensof.

b) Keep grease, dirt and other contami-
nanfs away from the electrical connector
and the louvered and of the sensor

¢l Do not use cleaning solvants of any kind
o (he axygen Sersor.

dl Do pal drop or roughly handle the sen-
sor.

a) Do not alfernpl 1o rapair any oxygen ser-
sor wire, I tha wire iz damaged the san-
sar must be replaced

T If replacing the post-converter oxy-
gan sensar, r@ise the vehicle and support it
securely on Jackstands,

# The pre-convertar sensor can be
replaced without raising the vehlale.

g9  Locate the sensor (see illustrations),
follow the leads 1o Its electrical connactor,
then disconnect the alectrical connactor from
the sensor.

10 Using a suitable wranch or specialized
oxygen sensar sockat, unscrew the sansar
fram the exhaust pipe,

11 Anti-seize compound must be used
an the threads of the sensor to aid future
ramaoval, The threads of mast new sansors
will be coated with this compound. 1T not, be
gure to apply anti-selze compound befare
installing the sensor,

12  Install the sensar and tighten it securely.
13 Reconnect the electrical conneator to the
seneor and lower the vahicle.
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13.3 The Vehicle Speed Sensor is located on the right side of the
extension housing on automatic transmisslon models (shown) -
on manual transmissions the WSS is on the left side of the

extension housing

12 Knock sensor - replacement

1 Tha knock sensor detecls abnormal
wibration (spark knock or pinging) in the
angine, The knock control system is designed
ta reduce spark knock during periods of heavy
detonation. This allows the engine to use
maximum spark advance to improve drive-
ability, Knock sensors produce an AC autput
voltage that Increases with the severty of the
knock. The signal is fed into the PCM and
the timing is retarded to compensate for the
severe detonation,

Replacement

Warning: The engine must be complately
cool before baginning this procedure,

2  Disconnect the cable from the negative
battery terminal,

3 Ralse the vehicle and place il securely
on jackstands,

4  ©n Inline engines, the knock sensar |s
located on the |eft side of the block, to the
redr of the air conditioning compressor, On VB
angines, thers are two sensors; one on each
side of the block,

5 Raise the vehicle and support it securaly
on |ackstands,

€ Te remove the right sensor on a VA
engine, ramove the inner fender splash shield
{sea Chapter 11). Disconnact the wiring from
the sensor.

T Ramove the sensor bolt and the sensar.

8 Instaliation is the reverse of removal.
Tightan tha bolt 1o 18 ft-lba,

13 Vehicle Speed Sensor (VSS) -
raplacement

1 The Vehicle Speed Sensor (VSS) s a
permanent magnet generator mounted on
the transmission, The sensor is triggared by

& toothad rotor on the transmission oulpul
shaft. As the output shafl rotates, the sensor
producas an AC vollage, the fraquency of
which |8 proportional to vehicle speed, The
FCM uses the sansor inpul signal for sav-
eral differant enging, tranamission and radio
cantrel functions, The V35 signal also drives
the speedomeater on tha instrument panel. A
defactive VS5 can cause varous driveability
and fransmission problems.

Replacement
Refer fo fustralion 13.3

2 Raise the vehicle and suppart it securaly
on jackstands.

3 Disconnect the electrical connactor from
the VS5 (see illustration). The sensor s
lncated on the transmission extension hous-
ing {on the left side on manual transmissions,
an the rght side of automatic transmissions).
4  Remove the mounting bolt and withdraw
the W55 from the ransmission caso,

5 Replace the sensor O-ring and lubrcate
it with clean transmission fluid.

& Installation is the reversa of removal,

14 Crankcase ventilation system

Refar to ilustration 14,2

1 When the englne is running, a certain
amount of the gasses produced durling com-
bustion escape past the piston rings into the
crankcase as blow-by gasses, The crankcasa
ventilation systam |s designed lo reduca the
resulting hydrecarbon emissions (HC) by
routing the gasses and vapaors from the crank-
case into the intake manifold and combusticn
chambers, where they are consumed during
englne oparation,

2 All models use a fixed-orifice (PCV)
gystem, The main component of the Positive
Crankcase Ventilation (PCV) system is tha

14,2 Crankcase ventilation pipe (air intake resonator baox
removed for clarity)

RCY pipe (see |Hustration). Fresh air flows
from the alr intake duct through a vent tuba
into the engine. Crankcass vapors are drawn
from the crankcasa by the PCV plpe. Other
than checking to see that the plps is atachad
and has no cracks or leaks thera is no other
sErvice or mainienance required.

15 Evaporative emissions control
[EVAP) systam

1 The fuel evaporative emissions con-
trol (EVAP) system absorbs fuel vapors from
the fuel tank and, during engine operation,
raleases them into the engine intake system
where they mix with tha Inceming airfuel mix-
ture, The main components of the evaporative
emigsions systam are tha canister (filled with
activaled charcoal to absorb fuel vapors), the
purge valve, the vent valve, the fusl tank pres-
sure sansar, the fuel tank and the vapor and
purge lines.

2 After passing through a check valve,
Tuel tank vapor is carried threugh the vapar
hose ta tha charcoal canister. The activated
charcoal In the canister abserbs and stores
the vapors, When a programmed sel of con-
ditions are mel (englne running, wamed o &
pre-set temperalure, eto, ), Ihe PCM apens the
purge valve and the vent valve. Fuel vapors
from the canister are then drawn through the
purge hose by intake manifold vacguum inta
the intake manifald and combustion cham-
bar where they are consumed during normal
angine cparation.

3  The PCM regulates the rate of vapar
fiow from the canister to the intake manitald
by controliing the duly cycle of the EVaP
purge valve control solencid, During cold mun-
ring conditions and hot start lime delay, the
PCM does not energize the salencld, After the
engine has warmed up to the correct operat-
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15.10 The EVAP canlster is located on the rear frame

crossmamber, near the spare tire

Ing termperature, the PCM purges the vapors
Inta the intake manifold according to the run-
ning conditions of the engine, Tha PCK will
cycle (ON then OFF) the purge valve control
solenaid aboul 5 1o 10 times per second. The
ficw rate will be controlled by the pulse width,
ar langlh of lime, the solenoid s allowed lo be
anangized,

4  The system perdorms a self-diagnostic
chack when the angine |s starled cold, When
the pregrammed conditions are mat, the PCM
opens the EVAP canlster purge valve, leay-
ing the vent valve closed. This action allows
the enging to draw a vacuum on the antire
EVAP syslem, Once the proper vaclum level
is reachad, the PCM closes the purge valve,
sealing the system. The PCM than monitors
the fuel tank pressure sensor voltage and sets
g diagnostic code if a leak is detected.

%  The fuel tank pressure sensor operation
is similar to the MAP sensor, The PCM sup-
plies a S-volt refarence vollaga and ground
droull ta the sensor. The sensor retums a sig-
nal voltage to the PCM that vares according
{0 the air pressure Inside the fuel tank. When
the air pressure inside the tank is equal to
the outzide air pressure (as with the fuel filler
cap removad), the sansor outpul vollage |s
approximateiy 1.5 volts. With 14 in-Hg vac-
uum inside-the tank the sensor output voltage
|s 4.5 volls. Note: The evaporstive amissions
coniral system, ke all emission confrol sys-
tams, 18 protected by a Fedarally-mandated
warainly (5 vears or 50,000 mites al the time
fhis manual was writfer),

Component replacement

B Al EVAP system hoses are equipped
with guick-connect fittings. Before disconnect-
Ing & fiting, clean around the fitting and twist
the fitting back-and-forth to loosen the seal,
To disconnect a largé hose fitting, squaeze
the retainer tabs together and pull the fitting
off the pipe. Ta disconnect a small hose fitting,
push the locking tab in and pull the fitting off
the: pipe

EVAP canister

Refer lo Mustration 15,10

7 Tha EWAP canister |5 attached to the
crossmember near the spare fire.

& Raise the vehicle and support it securely
on jackstands,

4  Disconnect the electrical connectar at
the canistar vent solenoid.

10 Disconnect the hoses from the canistar
(see lllustration),

11 Remove the bracket mounting bolt and
remove the canister.

12 Installation is the reversa of removal

Purge valve
Refer to ilustration 1513

13 The purge valve is mountad on tha laft
slde of the engine on a bracket ahead of the
starler (see illustration). 's sasier to reach
with the left fendarwall liner removed (ses
Chaptar 11},

14 Disconnect the electrical connactor.

15 Depress the locking tab and remove
the guick-disconnect hase from the purge
valve,

15.19 EVAP vent valvelcontrol solenoid
location - follow the hose around the
canister to locate the valve/solenoid

15,13 The EVAP purge valve/control solencid is located on the
lsft side of the engine block

16  Remove the mounting bolt,
17  Remove the purge valve,
1B Installation is the reverse of removal.

Vent valve
Refer fo Nlustration 15.18

19  The canister vent valve is mountad an
a bracket al the EVAP canister (see lllustra-
tion),

20 Ralse the vehicle and support || sacuraly
on |ackstands. Refer to Chapter 11 and
ramove tha lefl front fendersell liner,

21 Disconnect the alactrical connactor,

22 Remove the hose from the vent valva,
23 Release the retainers and remove tha
vant valve from the bracket.

24 Installation is the reverse of removal.

Fuel tank pressure sensor

Refor to ilusfration 1525

25  The fusl lank pressure sensor s located
an the fuel pump module {sea llustration).
26  Remove the fuel tank (see Chapter 4),
27 Disconnect the electrical connector from
the fuel tank pressure sensor.

15.25 Fuel tank pressure sensor lozation
- squeeze the sides of the retaining clip to
free it
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28  Releasa tha retaining clip and remove the
sonsor from tha top of the fusl pump module.
29 Instaliation is the reverse of ramoval.

16 Camshaft position actuator
solenoid (inline engines) -
replacament

1 The camshaft position actuator sole-
nold s sent 8 pulse-width modukated 12-valt
signal fram the PCM, The signal on-off ime
detarmines the amount of engine oil that flows
through the Cam Phaser advance or retard
passage. The Cam Fhaser is attached to the
exhaust camshaft apd hydraulically advances
or retards the camshafl. This continuous
phasing of the axhaust camshall results in a
wider torgue range and eliminatas the nead
for an EGR valve,

Replacement

Refar to lustration 16,2

2 Disconnect the electrical connector from
tha camshaft position actuator selenoid (see
Nustration).

3 Remove the retaining bolt, then twist and
pull the solenoid to remave it

4  Clean any debris from the camshaft posi-
fion actuator salenoid hole.

5 Installation Is the reverse of removal, Be
sure to install @8 new D-nng on the solenoid
before installation, and lubricate the O-ring
with engine oil.

17 Camshaft Position {CMP)
Actuator System (LHS V8
engines) - description and
component replacement

Description

1 This systam is only an LHY angines and
is referred to as VT (variable valve timing)
technaology. The Camshaft Position Actuator
Systam s an elactro-hydradfic systam that
changes the angle, ar timing, of the camshafi
relative to the crankshaft's position. By con-
trodling this, the CMP acluator system raduces
emissions by using exhaust gases to help
dilute the intake charge, broadens the enging
torque range and increases fuel mileage.

2 The CMP actuator system consists of the
Powertrain Control Module (PCM), the CMP
actuator solenoid and the camshaft position
actuator. The PCM controls the amount of
oll that flows through & passage to the CMP
actuator by sending a signal o the CMP actu-
ator solenoid, The oll Nlows through one of two
passages; one s for advancing the camshaft
timing and the other is for retarding it, The
CMP actuator Is on Lthe front of the camshafl
and is also called the camshaft phaser, When
oll | directed by the solenoid through ong
passage of the phaser (CMP actuator or vari-

16.2 The camshaft position actuator
solenoid is located at the right front
corner of the cylinder head on
inline engines

able camshafl sprocket) It turns to advance
camshaft timing. When oil flows through the
other passage, camshalt timing is retardad,
3 Any of these factors can affect the CMP
actuator system:

O additives

Inearrec! engine ol leval

Incormact engine all pressiure

Ineormect angine oll lemparatire

Incomect engine ofl viscosify

Component replacement

Camshaft Position (CMP) actuator
magnet

Warning: Wait uniil the engine s eomplelely
cool befora beginning this procedurs.

Note:; The CMP actustor magnat /s located on
the liming chain cover,

4 Drain the cooling system (see Chap-
ter 12), then remove the water pump (see
Chapter 3),

5  Disconnect the wiring from the CMP
actuator magnet.

6  Remove the three mounting bolts and
remove the magnet. Discard the gaskel and
ensure that the gasket surface is clean.

7 Installation is the reverse of removal,
Use a new gasket and rafil the cooling sys-
tem.

Camshaft Position (CMP) actuator/
solenold valve

8  To replace the CMP acluator or solenold
valve, refer to Chapter 2B, Section 12.

18 Catalytic converter

Mote: Because of a Federally mandafed war-
ranty which covers emissions-related compo-
nants such as the gatalylic converter, cheack
with a dealer service department before
replacing the converter &t Your own axpense,

1 The catalytic converter |s an emission
contral device added to the exhaust sys-
tem to reduce pollutants from the exhaust
gas stream. A three-way (reduclion) catalyst
design is used. The calalytic coating an tha
threa-way catalyst containg platinum and
rhodium, which lowers the levels of oxides of
nifrogan (MOx) as well as hydrocarbons (HG)
and carbon monoxide {CO).

2 The test equipment for a catalytic con-
varter is expansive and highly sophisticated, i
you suspact that the converter on your vehicke
iz malfunctioning. take It o a dealer or autho-
rlzed emissions inspection facility for dingno-
sig-and repalr.

Replacement

Note: Refer fo the exhaust system servicing
section In Chapter 4 for additional informa-
Hor.

3 Raise the vehicle and support il securely
on jackstands.

4  Reamove the bolts and detach the cata-
lyfic converter headear pipe from the exhaust
manifald.

5  Remove the catalytic converter-to-muf-
flar flange nuts and push the muffer back far
enough for the studs to clear the converter
flange.

&  Remove the catalylic converter and pipe
assamibly.

¥ Clean the carbon deposits from the
mounting flanges.

B Installation is the reverse of remiovai,

19 Secondary Air Injection system

Mate; This system (s only used on 2008 and
later models.

1 During cold warmm-ups of tha engine, the
alectrically-powerad Secondary Alr Injection
pump delivers air into the exhaust manifolds
to reduce emission and spaed the warm-up
of the catalytic converter, While It is operat-
ing, an exhausi-like seund is heard from tha
pump. though It may not be heard from inside
the cab, Depending on how cold the ambiant
lemparatura is, the pump may only run for &
o 60 seconds, and will not operate again uniil
the next start-up,

2 The Secondary Air Injection pump is
mounted Lo the erossmamber al the lower
right in the front of the engine compartmant. A
hose runs from the pump o the alr filter hows-
ing, from which the pump draws filtered fresh
dir. A sacond hose from the pump is routed to
the exhaust,

3 Il atrouble code indicates the Secondary
Air Injection pump is not operating, discon-
nact the elactrical connector at the pump, dis-
connect the wo hoses, and remove the nuls
sacuring the pump to the brackel on the front
crossmembar,

4 Instaliation is the reversa of tha removal
procedure.
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1 General information

The vehicles covered by this manual
are equipped with a manual or an automatlc
transmissien. information on the manual
fransmisslon s Included In this Part of Chap-
fer 7. Infarmation on the automatic Iransmis-
sign can be found in Part B of this Chapter.
Informaticn on the transfer case is in Part C of
this Chapier,

Vehicles equipped with a manual trans-
mission usa an Alsin ARS, five-spead trans-
mission, with fifth gear being an overdriva
gEar

Dapending on the cost of having a trans-
mission cvarhauled, it might be a better idea
lo replace it with a used or rebuilt unit. Your
jocal dealer or transmission shop should be
able to supply information concerning cost,
availability and sxchange policy. Regardless
af how you dacide to remedy a transmission
problam, you can still save a lot of money by
ramoving and Installing the unit yourseif.

2  Shift lever - removal and
installation

3 Back-up light switch - check and
replacement

1 Place the shift lever in Neutral.

2 Pull up on the front of the shifter boot 1o
release the clips on the consale, then remove
the boot,

3 At the left side of the shift lever, near the
bottom, remove the one satscrew and the shift
lever,

4 If removing the shift control |ever (lthe
shaft the shift lever altaches to), remove tha
four bolts attaching the shift tower and shift
lever assambly to the transmission,

5  If necessary, disassemble the shift lever
assambly, clean the paris in solvent. blow
everything dry with compraessed air, coat all
friction surfaces with clean mulli-purpose
greasa and reassemble.

B Instaliaton isthe reverse of removal. Use
a thread-locking compound on the setsoraw
when reinstalling the shift lever. Ba sure o
tighten the shift tower bolts to the torgque listed
in this Chapter's Specifications.

1 Tha back-up light switch is located on the
right side of the transmission, near the canter
of the transmission casa,

Check

2 Turn the ignition kay to the On position
and move the shift lever to the Reverse posi-
tion; the back-up lights should go an,

3 It the lights don't go on, check the back-
up light fuse first (see Chapter 12). If the fuse
is blown, frace the back-up light cirouit for a
short-circuit condition,

4 If the fuse: |s okay, ralse the vehlcle and
support it securaly on jackstands. Plaoe the
shifter in Reverse.

5 Working under the wvehicle, unplug
the back-up light switch electrical connaag-
tor, Using an ahmmater, check for continuity
across the tarminals of the switch. Continuity
should axist, If not, replace the swiltch,
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6 Ifthe switch has continulty, check for volt-
age at the electrical connector; ane of the two
terminals should have battery voltage presant
with the ignition key in the On pasition, If no
voltage Is present, trace the circuit betwaean
the fuse block and the alactrical connectar for
an open cireult condition.

T If voltage |s present, trace the back-up
light circuit betwean the electrical cenneclor
and tha back-up light bulbs for an open circuit
condition. Mote: Althaugh not very likely, the
back-up light bufbs could both be burmed oulf;
dort't rute oul ihs possibifify

Replacement

B Ralse the vehicle and support it sequrely
on jackstands, If not already done.

8 Unplug the back-up light switch electrical
cannector,

10 Unscrew the back-up light switch from
the transmission case,

11 Apply RTV saalant or Teflon tape o the
threads of the new switch to pravant leakagea.
Install the switch In the ransmission case and
fighten it securely. Plug in the electrical con-
nactor.

12 Lower the vehicle and check the opera-
fion of the back-up lights.

4 Transmission - removal and
installation

Removal

1 Discornect the negative cable from the
batiany.

2  Shift the transmission Inlo Nedtral and
remove the shift lever (see Section 2.

3  Raise the vehicle sufficiantly to provide
clearance o easily remova the iransmission,
Support the vehlcle securaly on jackstands.

4 Remove the skid plate, if equipped.

5 Disconnect the elactrical connectors
fram the transmission and the oxygen sensor
connectors,

6 I the transmissian is going to be torn
down, drain the lubricant (see Chapter 1),

7 Remove the driveshaft {see Chap-
ter 8}, Use a plastic bag o cover the end of
the transmisston o pravent fluld less and con-
lamination.

8  On4WD medels, remaove the shift cable
and vent hose from the transfer case,

9 Disconnect tha clutch hydraullc line
at the ballhousing, using & special tool o
push back the guick-connect line, Note: The
hydraulic ling has check-balls inside, so there
& mo need o plug the ling once it is discon-
nactad.

10 Remove the starter motor (see Chap-
ter B).

11 Support the engine from above with an
engine holst, or place a jack (with a block of
wood as an Insulator) under the engine oil
pan. The angine must remain supported at
all imes while the transmission is oul of the
viehicla,

12 Supporl the transmission with & jack
- prefarably a special jack made for this pur-
posa, Note: These jacks can be obfained af
most equipment rental yards. Safety chains
will help sleady the transmission on the jack.
13 The fuel lines are attached lo the lrans-
mission with two brackets. Remove the
maunting nuts to separate the brackets from
the transmission.

14 Remove the sxhaust pipe and
exhaust pipe hanger from the transmission
crossmember,

15 HRemove the transmission mounl nuts
from below the crossmembar,

16 Raise the engine slightly and ramove the
transmission crossmernmber.

17 Lower the |acks supporting the transmis-
slan and engine assembly,

18 Remove the bolts altaching the ransmis-
sion to the engine,

18 Maeke a final check for any wiring or
hoses connecled o the transmission, then
move the transmission and jack toward the
rear of the vehicle untll the transmission input
shafl clears the splined-hub in the clutch disc,
Keep the transmission level as this iz done,
20 Onca the Inpul shaft |s clear, lower the
transmissicn slightly and remove it from under
the vehicla.

21 While the transmission s remeved, be
sure to remove and inspect all clutch com-
ponents (see Chapter B). In most cases,
naw alutch components should be rootinely
installad if the transmission is removed.

Installation

22 Insart a small amount of multl-purpose
grease into the pilot bearing In the crankshaft
and lubricate the inner surface of the bearing,
Alsg appiy a light film of grease on the input
shaft splines, Input shaft bearing retainer and
the release lever/beanng contact points (see
Chapter 8).

23 Install the clutch components (see Chap-
fear B):

24 With the transmission securad to the
jack as on removal, raise the transmission
into position and carefully slide it forward,
angaging the input shaft with the clulch plate
hub. Do not use excessive force to install the
fransmission - if the input shaft does not slide
into place, readjust the angle of the transmis-
sion &a It is fevel and'or turn the input shaft so
the splines engage propery with the clutch,
25 Install the transmission-to-engine bolts
and lighten them o the lorque lisled in this
Chapter's Specifications. Caution: Don't
usa the bolts fo draw the fransmission fo the
engine, If the fransmission doesn’t siide for-
ward easilly and mate with the engine block,
find ouf why before proceeding. Mote: The
two upper transmission-to-engine mouniing
bolts must go through the fabs on the coolant
pipe al the back of the engine

26 Ralse the transmission into place and
install the maount.

27 Install the crossmember and carefully
lower the transmission extension housing
onta the mount and the crossmamber, YWhan

evarything is properly aligned, tighten all nuts
and bolts securely.

28 Remove the jacks supporting the trans-
mission and the engine,

28 On 4WD modals, install the transler case
and shifi cable (see Chapter 7C),

30 Install the various itermns removed previ-
ously, refaring to Chaptar 8 for the installation
of the driveshalt and cluich release cylinder,
Chapter & for the starter motar, and Chapter 4
for the exhaust system components,

31 Connect all wiring that was disconnected
durng removal, and reattach the fuel lines to
the transmission brackels.

32 Fill the transmission with the specified
lubricant to the proper level (sea Chaplear 1),
33 Remove the jackstands and lower the
vehicle,

34 Connect the negative battery cabla,

35  Road test the vehicle for proper opera-
llen and chack for leakage,

5 Transmission overhaul - general
information

Owverhauling @ manual transmission
is a difficult job for the do-it-yourseller, It
involvas the disassembly and reassembly
of many small parts, Numerous clearances
must be precisely measured and, il neces-
sary, changed with select fit spacers and
anap-rings. As a result, If transmission prob-
lems arise, it can ba removed and installed
by a competant do-it-yourselfer, but overhaul
should ba left to a transmission repalr shop.
Rebuillt transmissions may be available -
check with your dealer parts departmant and
aubo parts stores. At any rate, tha time and
money involved in an overhaul is almost sure
o excead the cost of & rebullt unit,

Mevarthalass, it's not Impossible for an
inexperignced mechanic lo rebuild & transmis-
sign if the special tools are availabla and tha
job Is done In a deliberate step-by-step man-
ner 5o nothing s overdooked,

The tools necessary for an overhaul
include Internal and external snap-ring pll-
ars, a bearing puller, & slide hammar, a sal
of pin punches, a dial indicator and posaibly
a hydraulic press. In addition, a large, sturdy
warkbench and a vise or transmizsion stand
will be reguirad,

Durling disassambly of the transmission,
make careful notes of how each plece comes
off, where it fits in relation to other plecas and
what holds it in place. If you note how each
part is installed before removing it, getting the
transmission back togather again will be much
easlar,

Befora taking the transmission apart
for rapair, it will help if you have some idea
what area ot the transmission iz malfunction-
ing. Cerain problems can be closely tied to
specilic areas in he transmission, which can
make component examination and replace-
ment easiar. Rafar to the Troubleshooling
saction at the front of this manual for informa-
tion regarding possible sources of trouble.
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1 General Information

Allvehicles coverad by this manual come
equipped with either a five-spead manual
fransmission or a four-speed automatic trans-
mission, Infarmation” on the automatio trans-
mission 15 Included In this Parl of Chapter 7.

The modals covarad by this manual use
alther tha 4LEB0-E, 4L65-E or 4L70-E elec-
fronic four-speed automatic transmission.
This transmission |s equippaed with a lorqua
convertar clutch (TCC) that engages in fourth
gear, and in third gear when the overdriva
switch Is turned off. The TCC provides a direct
connection batwean the engine and the drive
wheels for iImproved efMclency and aconomy.
The TCC conslsts of a solenold controlled by
the Powertrain Contrgl Module (PCM) that

See Chapter 1

Ftdbs {unless otherwise indicated)
Note: One foot-pound (f-ib) of torque s equivalent ta 12 inch-pounds (in-ibs) of torque. Torqua values below approximately 15 fi-ibs are expressed
In inch-pounds, since most foot-pound torgue wienehes are nol accurate st thase smaller valles.

................................. 15

.................................... 20

27 in-lbs
84 to 122 in-bs

................................ . 35

Iocks the converter in third or fourth when the
vehicle Is crulsing on lavel ground and the
angine Is fully warmed up. Some modals ara
also equipped with an auxiliary transmission
cooler that is mounted in front of the radiator
and alr conditioning condenser,

Cue to the complexity of the automatic
tranamission and the need for specialized
gquipment to perform most service opera-
fions, this Chapter contains only genaral diag-
nosis; routine maintenance, adjustment and
removal and installation proceduras.

If the transmission requires major repair
work, it should be left to a dealer service
departmeant or an automotive or transmisslon
repair shop, Once properly diagnosed you can,
however, remove and Install the transmission
yourself and save the expense, evan if the
repair work is done by a transmission shop,

2 Diagnosis - general

Meote: Auvfomatic transmission malfunctions
miay be cawsed by five general conditions: poor
engineg performance, improper adfustments,
hydraulle malfunetions, mechanical maifunc-
tions or malfunctions in the Powertraln Con-
tred Muodute or its signal nefwork. Diagnosis of
these problems should aways bagin with a
chack of the easily repaired iems. Muid lfeval
and condition (ses Chapter 1), and shift cable
adjustmen! (see Sectlon 3). Next, parform &
road test to deferming if the problem has besn
corrected or If more disgnosis (& necessary.
Becayse the fransmission ralles on many san-
sors in the engine conirol system, and since
the transmissfon shift points are controfled
by the Powertrain Control Module, you'll also
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want o check fo see If any trouble codes have
bean stored n the PCM (see Chapler 6 for a
list of troubie codes and how fo extract them),
If the prablemn persisis after the praffminarny
fests and corrections are complefed, addi-
fional diagnhosis should be done by a dealar
saryice department or fransmission repair
shop. Refer to the Troubleshoofing section af
the front of this manwual for transmission prob-
fem diagnosis,

Preliminary checks

1 Dnve the vehicle to warm the transmis-
slon to nomal operating temperatura,

2 Check the fuid level as described in
Chapter 1:

a) If the fluid level is unusually low, sod
anough fMutd o bring the level within the
designated area of the dipsiick, than
check for exfernal leaks,

b) I the fuld fevel s abnormally high, drain
off the excess, then check the dralned
fluid For contamination by coolanf. The
presence of engine coofant in the auto-
matic transmission Muid indicates that &
failure has occurred in the internal radia-
for walls that separafe the coolant from
the transmission fiuid (see Chapler 3).

g} I the fluld is foaming, drain i and. refil
the transmigsion, then check for coolant
in the fhld or a high fuid level,

3 Check the angine |dle spead. Note: If
ihe enging js malfunctioning, do not proceed
with the praliminary checks untll it has been
repaired and rins rormally.

4  Inspect the shift control cable (see Sec-
fion 3), Make sure that it's properly adjusted
and that it operates smoathly,

§ Check tha ParkiMeutral Position (PNP)
switch adjustmeant (sea Section &),

Fluid leak diagnosis

6  Most fluid leaks are easy to locate visu-
ally, Repalr usuvally consists of raplacing a
seal or gasket If a leak |5 difficult to find, the
following procedure may help.

T Identify the fluid, Make sure It's trans-
mission fluid and not engine oil or brake fuid
(autamatic transmission fluid Is a deap red
colar),

8  Try'to pinpoint the source of the leak.
Drive tha vehicle saveral miles, than park It
ovar a large sheal of cardboard. After & min-
ute or two, you should be able la locate tha
leak by determining the source of the fluid
drpping onto the cardboard,

8 Make a careful visual inspection of tha
suspacted component and the area Immedi-
ately around it. Pay particular attention to gas-
kel mating surfacas, A miror is oftan helpful
for finding leaks in areas that are hard to see,
10 If the leak still cannot ba found, clean tha
suspected area theroughly with a degreaser
or solvant, then dry It

11 Drive the vehicle for several milas at
normal operating temperature and varying
spaeds, After driving the vehicle, visually
inspact the suspected componant again.

e —- =
e e
T !

12 Onca the leak has bean located, the
cause must be determined bafore it can be
properly repaired. If a gaskeat Is replaced but
the sealing flange is bent, the new gasket will
not stop the leak. The bent flange must be
straightenad.

13  Before attempting to repaira leak, chaok
to make sure that the following conditions ara
corrected or they may cause another leak
Note: Soma of the following conditions cannot
be fixed without! highly specialized tools and
expertise, Such problems must be referred
to & transmission shop or & desler service
daparimant.

Gasket leaks

14 Check the pan periedically, Make sura
the bolis are tight, no bolls are missing, the
gasket is In good condition and the pan is flat
(derts in the pan may Indicate damage 1o the
valve body inside),

15 If the pan gazket is leaking, the fiuid
level ar the fiuid pressure may be too high,
the vent may be plugged, the pan bolls may
ba too tight, the pan sealing flange may be
warped, the sealing surface of the transmis-
slon housing may be damaged, the gasket
may be damaged or the fransmission casiing
may be cracked or porous. If sealant instead
of gasket matarial has bean used to form a
seal batween the pan and the transmission
housing, it may be the wrang sealanl.

Seal leaks

16 Il a transmission seal s leaking, the
fluid level or pressure may be too high, the
vant may be plugged, the seal bore may be
damaged, the seal ksell may be damagad or
improparly installed, the surface of the shaft
pretruding thraugh the seal may be damaged
or a8 loose bearing may be causing excessive
shafl movamant.

17T Make sure the dipstick tube seal |s
in good condition and the tube s properly
seated, Periodically check the area around
the speadometer gear or vehlcle speed san-
sor for leakage. If ransmission fluid |s avident,
check the Q-ring for damage. Also inspect the
driveshaft ol seal for leakage

s

e

3.4 Pry the shift
cable from the
ballstud on the

shift lever

Case leaks

18 I the case ltsell appears o be leak-
ing, the casting & porous and will have o ba
repalred or replaced

189 Make sura the oil cooler hose fittings are
tight and in geod conditton. The transmission
oll coolar lines on thess models are equipped
with quick cannact filtings - always inspact the
O-rings if & leak s suspected.

Fluid comes out vent pipe or fill
tube

20 If this conditlan accurs, the transmission
Is averfilled, thera |5 coolant in the fluld, the
case is porous, the dipstick is incarrect, the
vant Is plugged or the drain back holes are
plugged.

3 Shift cable - removal, instaliation
and adjustment

Removal
Refar loifustrations 3.4, 3.5, 3.6 and 3.8

i Disconnect the cabla fram the negative
tarmingl of tha battery,

2 Place the transmission in PARK and
apply the parking braka,

3 Block the rear wheels so the vehicle will
not sccidentally rell in aither direction.

4. Carafully pry tha shift cabla from the ball-
stud on the transmission shift levar (see illus-
tration),

§ Ramova the dip and disengags the shift
cable from the cable bracket on the transmis-
sion {see Mustration). Disangaga the cable
from the retainer on the underside of the floor-
board. If you'ra working on a 4WD modal,
disangage the cable from the retainers on the
transfer case,

6  Trace the cable to the cable grommet
tthe paint at which it goes through the foor-
board). Push the grommet up and out of its
hale inthe floompan (see illustration),

7 Remaove the trim panal at the driver’s
slde door hinge plllar. Remove the floor mat
and pull back the carpet from the driver's side
fioar
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3.5 Remova the retaining clip and detach tha shift cable
from the bracket

B Pry the shift cabla ball socket from the
shifl lever ball pivot (at the base of the stesr-
ing column} and detach the cable (see lllus-
tration).

9 Trace the cable lo the cable grommet
Pull the cable through the hole In the fioar o
remove it.

Installation and adjustment
Fafar to iiustrations 3.12a and 3.120

10 Instaflaton of the cable is the revarsa of
removal with the following exceptons.

11  Make sure the driver's-shift lever and
the transmission shift lever are in the Park
pasition. If you're in doubt about the position
of the transmission shift lever, rotate it fully
clackwisa.

12 Pull up the locking tab an the secondary
lock cover and slide the cover off the primary
lock {see illustration). Squeaze the tabs of
the primary lock 1o free i, then pull the primery
lock upward (sae llustration). When this
happens, the cable's spring tension will cause
It to lengthen, so the cable end extends past

S

3.12a LIft the latch and slids the secondary lock back in the
direction of the arrow . .

the ballstud on the transmission shift levar,

13 Push tha cable end back just far enough
to align with the ballstud, then snap It onlo the
ballstud. Note: If you secidentally push the
cabie and top far. et if go so the spring ten-
sien can push It past the ballstud again, then
push the cable end back o align with the ball-
stud, The cable end must be pushed back into
position in one movement.

14 Once the cable is attachad to the levar,
push the primary lock down until its abs lock
it, than slide the secondary lock over the pri-
mary ook,

15 Make sure the transmission shifts prop-
afly Into @ach gear ranga,

4 Park/Lock system - description
and component replacement

Description

1 The ParkiLock system prevents the shift
levar from baing moved out of Park unless
the brake pedal is depressed simullaneously.

3.6 Push the shift cable grommet up, out of the floorpan

3.8 Carefully pry the cable eye [A) off the
shift cable end, than pull the clip
to release the cable from the
column bracket (B}

It also prevents the ignition key from being
removed from the ignition switch unless the
ghift laver I8 In the Park position. When the

3.12b . . . then squeaze the tabs and pull the primary lock out
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4.5 Disconnect the electrical connector (A), then remove the shift-

lock solenoid (B) from the steering column

car Is starled, a sclenocid is anarglzed, locking
the shift lever in Park; when the brake pedal
is depressed, the solenold Is de-anergized,
unlocking the shift lever so thal it can be
maoved Into some other gaar.

2 The system has 8 manual overide that
dllows tha transmission o be shifted out of
park in the event of an electrical fallure, To
use the override, remove the shift lever tim
boot {see Chapter 11). Locate the override
lever, on the upper right side of the shift levar
bracket, and move it toward the front of the
vehicle,

Shift lock control solenoid

replacement

Rafar fo Mustration 4.5

Warning: These models have airbags. Always
isable the airbag sysfem before working in
the wiginity af any alrbag systam componant
to avold the possibifity of accidental daploy-
meant of the airbag, which could cause per-
sonal infury (see Chapter 12).

3  Remove the steering column covers (see
Chaptar 11)

4. [Dizconnect the electrical connector from
the soleneid, then position the shifter in Neu-
tral.

G The solanoid can be pred from the col-
umn with a flat-bladed screwdriver (see [us-
tration).

6 Installation is the revarse of ramoval,

5 Park/Neutral Position (PNP)
switch/back-up light switch
- description, adjustment and
replacement

Description

Refer to Mustration 5.1

1 The Park/Meutral Position switch s par
of the transmission range switch, which is
mounted on the side of the transmission over
the transmission manual shaft {sea illustra-

tion), The switch Is an information sensor for
the Powertrain Cantrol Madula (PCM). Among
its functions are those normally handled by a
vonventional Park/iNeutral switch: it pravents
the engine from starting In any gear other than
park or Meutral, and closes the circuit for the
back-up lights when the shift lever Iz moved to
Revarsa.

Adjustment

2 Werify that the sngine will start anly in
Park or Meutral, If it starts In any other gear, it
will be necassary to readjust the swilch.

3 To adjust the switch, loosean the switch
mounting bolts-and turn it slightly one way or
the other until the angine now only starts In
Park or Neutral, Then tighten the mounting
bolts

Replacememt

Rafer to llustrations 5.9 and 5. 17

4  Disconnect the cable from the negative
terminal of the battery.

5 Apply the parking brake and put the shift
lever in Neutral.

6 Locate the Park/Meutral Positlon (PNP)
switch, which is mounted on the mnsmisslon

5.1 Transmission manual lever position details

al the manual lever (see [llustration 5.1).

T Disconnect the shift cable from the man-
ual laver.

#  Disconnact the electrical connector from
the PNP switch.

8  Remove the manual-lever retaining nut
and remove the manual lever {see illustra-
tion). Note: Be careful nof to move the man-
ual laver from the MNeutral position wiite doing
this. If the lever moves, insert the manual lever
hack on the shift shaft loosely and reposifion
the taver in the Newtral position before remov-
g the PNF switch (see lllustration 5.1)

10 Remova the switch retaining bolts and
datach the switch from the transmission (see
illustration 5.9).

11 I you're instailing a new switch, align the
siots on the switch (where the shatt is insertad)
with the notch on the switch body (ses llustra-
tion). Than Install the switch oo the shaft,

12 I you're installing the old switch, simply
align the fiatz of the manual shaft with the flats
of the Park/Neutral Posiion switch and install
the switch. If you're installing & new switch, it
comeas with a plastic alignment toal,

13 Install the swilch mounting bolts and
fighten them to the torque listed in this Chap-
tar's Spacifications,

5.9 Remove the
manual lever retaining
nut (A), the manual
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with the notch in the switch body - this is the Meutral position

14 Install the manual lever, tightening the
nut to the forgue listed in this Chapter's Spec-
Ifications

15 Attach the shift cable and reconnect the
alactrical connectors,

16 The remainder of Installation is the
reverss of removal,

6 Extension housing oil seal (2WD
models) - replacement

Refer to Mustrations 6.4 and 6.5

1 Ol leaks frequantly ooour due to wear of
tha exlension housing oll seal, Replacemant
of this seal is relatively easy, since it can be
performed without removing the transmission
from the wahicla.

2 The extension housing oll seal is located
at the extreme rear of the transmission, wheare

the driveshaft is attached. If leakage at the
seal is suspectad, raise the vehicle and sup-
part It securely on jackstands, If the seal |s
|eaking, fransmission lubricant will be built up
on the front of the driveshaft and may ba drip-
ping from the rear of the transmission,

3 Remove the driveshaft (see Chapter 8).
4 Using a seal removal tool or a large
serewdriver, carefully pry the oil seal out of
tha rear of tha transmission (sea llustration),
Do not damage the splines on the ransmis-
sion output shaft,

5  Using a seal driver or a very large deep
sockel as a drift, install the new oll seal (see
illustration). Drive it into the bore squarely
and make sure s complataly seated.

6  Lubricate the splines of the transmission
output shaft and the outside of the driveshaft
yoke with lightwelght graase, then install the
driveshaft (see Chapter 8), Be caraful not to
damagea the lip of the new saal,

6.4 Carefully pry the old seal out of the extension housing - don't
damage the splines on the output shaft

T Transmission mount - check and
replacement

Check
Refer to lustrafion 7.2

1 Raise the vahicle and support it sacurely
an jackstands.

2 Insert a large screwdriver or prybar into
the space between the transmission extension
housing and the crossmember and try o pry
the fransmission up slightly (see illustration).
3 The transmission should not move muah
at all - if the mount Is cracked or torn, replace
it.

Replacement

Rafer o lustrations 7.4a and 7.4b

4 To replace the mount, remove the bolts or
nuts attaching the mount to the crossmember

6.5 Drive the new seal Into place with a seal driver or a large
socket and hammer

7.2 To check the transmission mount, insert a large screwdriver

or prybar betwean the crossmember and the transmission and try
to pry the transmission up - it should move very |lttle
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7.4a Transmission mount-to-crossmember nuts

and tha transmission (see lllustrations),

5 Raiss the transmission slightly with a
jack and ramove the mount,

B Installation is the revarse of the removal
procedure. Be sure to tighten all nuts and
bolts securaly,

8 Automatic transmission -
remaval and installation

Removal

Refar to ilusfrations 8.13, 8.15, 8.17a, 8.17b
and .18

Caution: The transmission and forque con-
verfer mus! be removed as a single assem-
by, It you Iry to leave the torgue convertar
aftached lo the driveplate, the converier
drveplate, pump bushing ahd ol seal will ba
damaged. The driveplale is not designed fo
support the foad, so none of the waight of the
fransmission should be allowed to rest on the
Mate during removal.

1 Disconnect the cabla from the negative
tmrminal of the battary,

8.13 Disconnect the vent hose from the transmiasion

2  Raise the vehicle and support it securaly
on jackstands. Remove the skid plate and
skid plate crossmember, if equipped.

3 Drain the transmission fluid (see Chap-
ter 1),

4 Detach the fluid filler tube from the right
side of the engine,

5 Remove all exhaust components thal
imerfere with transmission removal (ses
Chapter 4,

&  Remove the rear driveshaft (ses Chap-
ter B),

T SBupport the engina from above wilth an
engine haisl, or place a jack (with a block of
wood as an insulator) under the angine oll
pan, The angina must remain supported at
all timas while the ransmission Is out of the
wehicla.

8 Supporl the transmission with a jack
- preferably a Jack made for this purpose
{available at most tool rental yards). Safaty
chalns will help steady the transmission on
the |ack,

8  Remove the nuts securng the ransmis-
sion mount o the crossmember (see illustra-
tion 7.4a), Then ralse tha transmission slightly

7.4b Transmlission mount-to-transmission bolts

and unbolt the crossmembear,

10 Lower the engine and tranamission so
you can reach tha top and sides of the trans-
misskan,

11 On 4WD models, remove the transfar
case (see Chaptar 7C),

12 Disconnect the shift cable from the
manual lever and the cable bracket (see Sac-
tion 3).

13  Remove the transmission haat shield (if
equipped) and discopnect the vent hose (see
Nustration).

14 Working on the laft side of the transmis-
sion, disconnect the Park/Neutral position
swilch electrical connector (see Section 5)
and main electrical connector. Also frea the
transmission wiring harness from any retain-
ars, Unbolt the fusl line support bracket from
the laft side of the transmizsion,

15 Remove the inspection plug at the bot-
tom of the ballhousing and mark the relation-
ship of the torque converter to the driveplate
20 they can be |nstalled in the same position
(see illustration).

16 Remove the torque converer-to-driva-
plata bolts, Turn the crankshaft lor access to

8.15 Pry off the Inspection plug and mark the relationship
between the torgue converter and the driveplate



Chapter 7 Part B Automatic transmission

B.17a Disconnect the transmission cooler lines at

the transmission . .

gach boll, Turn the crankshaft in a clockwise
direction (as viewed from the front). Note;
Space Is Imited when accessing converler
balts. Use a shaort T-50 Torx bit or an 18mm
crowfool wrench,

17 Disconnect the transmission cooler lines
fram the right side of the transmission and the
angine (see illustrations). To disconnact the
lines from the ranamission, simply unsnap the
plastic collar from the quick-connect fitting,
then pry off the quick-connect fitting retain-
ing clip and ramaove the lines, Plug the ends
of the lines to prevent fuid from leaking out
after you disconnect tham. Always be sure to
inspect the Q-rings on the cooler linas befora
reinstallation.

18  Secure the transmission o the jack with
a safaty chain, then remove the balts securing
the tansmission to the engine (see illustra-
tion). A long extension and a U-joint socket
will greatly simplify this step. Note: The upper
bolts are easler lo remowve affer the fransmis-
sion has been lowered (see the next Step),

18 Lower the angine and transmission
slightly and remove tha filli'dipstick tube
bracket bolt and pull the tube out of the rans-
mission. Don't lose the tube seal {it can be
relsad if it's still in good shapa),

20 Clamp a pair of lacking pliers on the
ballhousing case through the lower inspec-
fion hole, Clamp tha pliers just in front of the
torque converter, behind the driveplata. The
pllers will prevent tha torgque convartar from
falling out while you're removing the trans-
misslon, Move the transmission to the rear
to disengage It from the englne block dowal
pins and maka sure the forque converler is
detached from the driveplate, Lower the trans-
misalon with the jack,

Installation

21 Prior lo installation, makea sure the torque
canvertar |s securely engaged In the pump, If
you've removed the converter, apply a small
~amount of transmission fluid on the lorque
: ' gonverler rear hub, whera the transmission
i front seal rides. Install the torque converter
1

onto the front input shaft of the transmission
while rotating the converter back and forth
It should engage Into the transmission front
pump in stages. To make sure the converter
Is fully engaged, |ay a straightadge across
the transmission-te-engine mating surface
and make sure the converter lugs are at leasl
Af4-inch below the stralghtedge. Relnstall the
locking pliers ta hold the convertar in this posi-
tian.

22 With the transmission secured to the
jack, raise i inte position

23 Tum the torque converter (o line up the
holes with the holes in the driveplata. The
marks on the torque converter and driveplate
made In Stap 15 must line up.

24 Move the transmisslon forward carefully
until the dowel pins and the torque converter
are angaged. Make sura the transmission
mates with the engine with no gap. If thers's
a.gap, make sure there are no wires or other
objects plnoched between the anging and
transmission and also make sure the torque
canverler Is completely angaged in the trans-
mission front pump. Try o rotate the converiar
- If it dom=n't rotate easily, it's probabily not fully
engaged in the pump. If necessary, lower the
transmission and install the converter fully,

8.18 Remove the
bellhousing bolts
(lowar and left
slde shown)

8.147b ... and at the engine

26  Install the transmission dipstick lube and
seal Into the ransmisslon housing, then install
the transmission-to-angine bolts and tighten
them sacurely. As you're tightening the bolts,
make sure that the enging and ransmission
mate completely at sil points. If not, find out
why. Mever try to force the engine and trans-
mission togather with the bolts or you'll break
the transmigsion case!

26 Ralse the rear of the transmission and
Install the transmission crossmember,

27 Remove the jacks supporting the trans-
mission and the sngine.

28  Install the torgue convertar-to-driveplate
bolts. Tighten them to the torque listed in this
Chapter's Specifications, Mote: install all of
the boifs before tightaning any of them,

28 Install new retaining rings onlo the quick-
connect fitings, Note: Don't push the retain-
fng rings onto the filtings, Instead, hook ane
of the ends of the clip Info & siot in the fitfing,
then rofate the other and of the ring into The
athar slof, If the retaining ring fsn'l inslalied
like thiz, it may becoma spread-ouf and won't
be able to retain the cooler lines securely.
Connact the transmission fluid cooler lines o
ihe Rltings, making sure they ciick info place,
than push the plastic caps anto the fittings.
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30 Plug In the transmission elecirical
connectors and install the heal shield, if
equipped.

3 Connect the shift cabla (see Section 3),
A2 Install the torque converer Inspection
Cover,

33 Install the transfer case, if removed (see
Chapter TC).

34 Install the driveshaftis) (see Chapter 8),
35 Adjust tha shift cable (see Section 3),

36 Install any exhaust system components
thal were removed or disconnected (see
Chaplerd4),

a7 Remove the |ackstands and lower the
vahicla,

38  Fill the transmission with the specified
flufd (see Chapfer 7). run the engine and
check for fluld leaks, -

9 Automatic transmission overhaul
- general information

In the event of a faull occurring, it will
be necassary to establish whethar the faull |s
electrical, mechanical or hydraulic In nature,
before repalr work can be contemplated.
Diagnosis requires detailed knowledge of the
transmisslon's operation and construction,

as wall as access to specialized test aquips
ment, and so is deamed to be bayond the
scope of this manual, [t s therefore essential
Ihat problams with the automatic transmizsion
ara reforred to & dealer service department or
olher qualified repalr facility for assessment,

Mote that a faulty transmission should
not be removed before the vehicle has beean
assassed by A knowledgeable lechnician
equipped with the proper tools, as trouble-
shooting must be performed with the trans-
mission Installed in the vehicle,
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1 General information

Four-wheeal drive [4WD) models are
aquipped with an tsuzu T160 transfar case
mounled an the rear of the transmission
Drive is ransmitted from the engine, thraugh
the transmizsion and tha transfer case, to tha
front and rear axlés by driveshafts,

The transfar case allows the driver four
ranges o chooss from: 2¥W0 High, 4WD High,
4WDO Low ar Meutral, Shifting is accomplished
alectronically. Whan any range is salected at
a switch on the dash, the transfer case shift
contrel module recaeives a voltage signal com-
manding it to energize the transfer case shift
mator, thus rotating the saector shaft (clook-
wise or counterclockwise) and shifting the
transfer case Into the appropriate range. After
the transfer case s positioned in the appro-
priate ranga, thié transmission control modula
will send a signal to engage the front axle.
The transfer case encoder is mounted to the
shift moter and |s used to relay sector shaft

Ft-lbs (unless otherwize indicated)
Note: One foot-pound (R-th) of torque is equivalent to 12 Inch-pounds (in-ibs) of torgue. Torgue values below spproximately 16 fi-ihs are expressed
in inch-pounds, since mast foot-pound forgue wrenches are nof aocurate al thase smalfar valles.

.................................... 101

position back to the fransfer case shift contral
modula,

A handy feature of the transfer caso
j= that it has a Meutral position. In this posi-
tion, the transmission and transfer case are
not farced to rolate when the vehicle is belng
towad, saving wear and lear on these compo-
nents

We don't recommend trying to rebulld
the tranafar case at home. They're difficult
te overhaul without speclal tools, and rebuilt
units are usually available for less than It
would cosl 1o rebuild your own,

2 Transfer case control switch -
replacement

1 Disconnect the cahle from the nagalive
terminal of the battery.

2  Remove the Instrument panel centar iim
panel (sea Chaptar 11).

3 Pull out the retaining tabs and remove
the transfer case control switch from the
inztrument panel.

4 Dizconnect the electdcal connector from
the rear of the switch and remave the- switch
from the vehicle.

5 Instaliation is the reverse of removal.

3 Transfer case shift motor -
replacement

1 Make sure the shift motor is in the 2-
HI position. Raise the vehicle and place It
sacuraly on jackstands.

2 Remove the stone shields (if equippad)
from below the transfer case and fuel Enk.

3 Disconnect the shift motor electrical con-
nector, Also detach the venl hose from the
miotor,

4  Datach the retaining bolts and ramove
the electric shift motor and encoder assam-
bly.
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5 Retrieve the O-ring and discard it {a new
ona should be used upon installation).

& Install & new Q-ring and position the shift
motor In place on the transfer case, making
sure the actuator shaft is aligned, then install
the balls. Tighten bolts 1o the torqua listed in
this Chapter's Specifloations.

7 Installation is the reverse of removal,

4 Transfer case speed sensors -
check and replacement

The procedure tor checking and replace-
ment of the transfer case ocutput-shaft speed
sensors is essentially the same as tha proce-
dura for the Vehicle Speed Sensor. Refer lo
the Vehicle Speed Sensar - replacemant Sec-
tion in Chapter &

5 Transfer case contrel module -
replacemeant

1 The transfar case contral madule Is
|ooated undar the driver's seat carpat.

2 Disconnect tha cable from the negative
terminal of the battery.

3 I tha vehicle |s equipped with bucket
geats, remove the driver's seal If it's equipped
with a bench ssal, remove the seat (see
Chapter 1),

4 Remaove the left sill piate, the left hinge
plllar trim and the left center pillar trim, then
paal back the campet,

5  Using a screwdriver, release the control
madule retaining tabs and detach the control
miadule from tha bracket. Disconnaat tha alec-
trical connectors.

&  Installation is the reverse of removal.

& Oll seal - replacement

Mote; This procedure doplies fo both the front
and rear oulpnt shalt seals.

1 Raise the vahicle and suppor It sacuraly
o jackstands,

2 Iyou're replacing the front seal, remove
the front driveshatt; if yvou're replacing the-rear
seal, rmmova the rear driveshaft (see Chap-
ter 8).

3 If you're replacing the front saal, then
remove the drivashafl yoke flange. Note:
Before attemnpling to loosen the fange nul, ba
sure lo unstake the nut, Tap around the seal
with & screwdriver to loosen iL In it2 bore, then

pry it out.

4  Toremove the rear output shaft seal, tap
it out of its bore with @ hammer and chisal,

5  Lubricate the new seal lips with petra-
laurm jelly.

6  Drive the seal inlo place with a seal driver
or a lare socket, The oulside diameter of the
socket should be slightly smaller than the oul-
side dlameter of the seal. If you replaced the
front seal, install the dust shisld back onto the
autput shaft.

T The remainder of installation is the
raverse of removal, When installing the front
driveshaft yoke flange, be sure to use a new
O-ring, tighten the nut to the torgua listed in
this Chaptar's Specifications, and stake tha
flange nut into plaga.

T Transfer case - removal and
installation

1  Disconnect the cable from the negative
terminal of the battary,

2 Raise the vehicle and suppor it securely
an [ackstands,

3 Remove the stone shields (if equipped).

4 Drain the transfer case lubricant (see
Chaptar 1).

5 Remove the front and rear driveshafts
(sea Chapter 8).

&  Disconnaect all electrical connectors and
detach tha vent hose from the top of the trans-
fer case.

7 Frea the wiring hamesses and fual lines
from the retainers on the transfer case, On
some models, the post-convartar oxygen san-
sor hamess may be clippad to a brackel on
the transfer case, Disconnect the harness
fram the transfer casa.

B Remove any transmission-ta-transfer
case support braces, Raise the transmission
enough 1o remove tha transmission mount
[see Chapter TA), then support the transmis-
slon on a jack or jacketands,

9  SBupport the transfer case with a jack
- preferably a special |Jack made for this pur-
pose. Safety chains will help steady the trans-
fer case an the jack.

10 Remove the transmission-to-transfer
case bolls.

11  Make a final check that all wires and
hoses have been disconnected from the
transfer case, then move the transfer case
and jack toward the rear of the vehicle until
the transfer case is clear of the transmission.
Keep the transfer case level as thig is done.
Once the inpul shaft is clear, lower the trans-
fer cage and remove it from under the vehl-
cle.

12 Inspect the transfer case gasket. IT it's
damaged, replace it with a new cne. Don't use
silicona sealant as a substitute for the gaskel
13 Installation is the reverse of removal, Be
sure to tighten the transmission-to-transfar
case bolls to the torque listed in this Chapter's
Spacifications.

B8 Transfer case overhaul - general
information

Overhauling a transfer casa is a diffi-
cult job for the do-it=yoursalfer. It involves the
disassembly and reassembly of many small
parts. Numerous clearances must be pre-
clsely measurad and, If necessary, changed
with select-fit spacers and snap-rings, As a
result, If transfer case problems arse, it can
be removed and installad by & competant
de-it-yourselfer, bul overhaul should be laft
fo & transmisgion repair shop, Rebuilt trans-
fer cases may be avallable - check with your
dealer parts daparment and auto parts stores.
At any rate, the time and monay Involved in
an ovarhaul is almost sure o exceed tha cost
of a rabullt unit.

Mevartheless, it's not impossible far an
inexperienced mechanic lo rabuild a transfer
case |[ the special tools are avallable and the
job is done in a delibarate step-by-step man-
nar so nothing s ovarlookad,

The lools necessary for an overhaul
include intarnal and external snap-ring pli-
ars, a baarng puller, & slide hammer, a set
of pin punches, a dial indicater and possibly
a hydraulic press. In addition, & large, sturdy
workbench and 8 vise or tranamission stand
will be required.

During disassembly of tha transfer case,
make caraful notes of how aach piece comes
off, whare it fits In relation lo other pleces
and what holds It In place. Nete how paris
are Installed when you remove them; this will
make [t much easier to get the transfer case
back logather,

Before taking the transfer case apart
for repalir, It will halp IT you have some |dea
whal arsa of the transfer case is malfunction-
irg, Certain problams can be closaly tied to
specific areas in the transfer case, which can
make componant examination and replace-
ment easiar, Refer to the Troubleshooting
gection al the front of this manual for inferma-
tion regarding possible sources of troubke,
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1 General information

The infarmation In this Chaptar deals with
the componants from the rear of the angine
to the rear whesels, except for the transmis-
glon (and transfar case, if equipped), which
j& dealt with In the previous Chaptars. For the
purpases of this Chapter, these components
are groupad Into three categories: clutch,
driveshaft(s) and axles. Separate Sections
within this Chapter offer general descriptions
and checking procedures for companents in
gach of the three groups.

Since nearly all the procedures coverad
In this Chapler Involve working under the
vehicle, make sure it's securely supportad
an sturdy |ackstands or on a hoist where the
vehicle can be easily ralsed and lowered.

2 Clutch - description and check

Refer ta filustration 2.1

1 All models with a manual transmission
use a single dry plate, diaphragm spring type
clutch (see illustration). The clulch disc has
a splined hub that allows it o slide along the
splines of the transmission inpul shaft. Tha
clutch and pressure plate are held in contact
by spring pressure axertad by the diaphragm
in the pressure plate,

2 The clutch release system |5 operated
by hydreaulic pressure, The hydraulic roleaze
system consists of the clutch pedal, a mas-
ter cylinder and fuid reservair, the hydraulic
line, and a concentric release cylinder/release
baaring assambly.

3 When pressure is applisd to the clutch
pedal to release the clutch, hydraulic pres-
sure Is penerated in the master cylinder and
causes the releasa cylinder/bearing assembly

fo extend, The releasa bearing then pushes
against the fingers of the diaphragm spring
of the pressura plate assembly, which in turn
releases the clutch plate,

4  Terminology can be a problem when dis-
cugsing the clutch components because com-
mon names ara in soma cases different from
those used by the manufacturer, For example,
the drivan plate is also callad the clutch plate
or disc, the clutch release bearing s somea-
fimes callad & throwout bearing, the release
cylinder is sometimes called the cperating or
slave cylinder,

5  Other than to replace componants with
obvious damage, some preliminary checks
should be performed to diagnose clulch prob-
lams,

gl The first check should be of the fluid favel
in the clutch master gyfindar If the Auwid
fovel i low, add Auld 85 necessary and
inspect the hydraulic systom for leaks.

b} To check cluich spin down time, run the
angine al normal idle speed with the
fransmission in Neufral (cluteh pedal up
- engaged). Disengage the ciutch (pedal
down), wail several seconds and shift the
fransmission into Reverse, No grinding
natse should be heard, A grinding noise
would most lkely indicate & problem in
the pressure plate or the clutch disc.

e To check for complefe clutch release,
run the engine (with the parking brake
applied fo prevent movement) and hold
the eluteh pedal approximately 1/2-inch
from the floor, Shift the transmission
betwean First gear and Reverse seversl
timas. If the shift i hard or the fransmis-
sion grinds, companant faliure s indl-
cated,

o) Visually inspect the plval bushing at tha
top of the clutch pedal to make sure
thera iz no binding or excessive play.

2.1 Exploded view of the clutch
components

Fliwhes!

Fitat baaring

Ciutch dise

Frassure plate

Concentnc release cylinder’
refease bearing assembly

tho s Lo hao~s

24086-6-2.1 HAYNES

3  Clutch master cylinder - removal
and Installation

Refer to ilustration 3.4

Warning: Wear eye protection when biseding
the brake syatem. if the fuwd comes in canfact
with vour eyes, immeadialely nnsa them wilh
waler and seek medical attention,

Cautlon; Brake fluid wil damage paint. Cover
all body parts and be careflld not to spal Ruld
auring this procedurg.

1 Disgonnect the cable from the negative
terminal of the battery, Note: Obtain a new
mastlie mastar cylinder rod relainer clip befors
beginning the procedure,

2  Remove the left-side under-dash panal
{see Chapter 11) and tha heater/air condition-
Ing duct behind It

3 Disconnect the slecirical connectar from
thi clulch pedal position switch. Detach the
pushrod from the pedal by using a flal-bladed
tool to pop the plastic retainer off.

4 Raise the front of the wehicle and sup-
port it securely on jackstands, Disconnect the
hydraulic line from the clutch release cylinder
where It enlers the transmission (see lllustra-
tion). A special ool, availeble al most aulo
parts stores, is required to separate tha ling
fitting.

5  Open the hood and find the clufch master
cylinder - it's located on the firewall, to the left
of the brake master oylinder, Grasp the body
of the master cylinder and twist 1 45-denraes
clockwise {when facing the firewall) to uniock
it from the firewall.

6  Datach the hydraulic ling from any clips
which may be securing it, then ramove tha
master cylinder and line from the vehiols,

7 Instaliation is the reverse of removal. A
new plastic retainer should be Installed whan
reconnecting the pushrod to the oltch pedal,
Cheack the fluid level In the reservoir, adding as
necessary lo bring It to the appropriats level

Bleed the system as described In Section 5

4  Clutch release cylinder and
bearing - removal and installation

1 Detach the hydravlic line from the
ralease cylinder (see illustration 3.4).

2 Remove the transmission (see Chap-
ter TA),

3 Remove the two release cylinder retain-
Ing bolts,

4  Slide the releasa cylinder off the trans-
misslan input shaft, Check the operation of
the bearing by turning It while applying pres-
sura; ITit Is rough or noisy, replace it (it can be
remaoved Trom the releass cylinder).

5  While the transmission is removead,
Inspect the clutch disc and pressure plate
assembly (see Seclion 6) and replace as nec-
ESEATY.

6  Clean off the transmissicn Input ghatt and
apply a light film of high-temperature grease
to it. Slide the new release cylinder into place,
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34 To disconnect the hydraulic line from the clutch release
cylinder, place the special tool against the shoulder of the gulck-
connect fitting, push in on the fitting and pull the line out

iratall the rataining bolts and tighten them o
the torque listed in this Chapter's Spacifica-
LS,

T Install the transmission (see Chap-
tar TA).

B Connedct tha hydaulls ling to the releasa
cylinder,

g Fill the clutch flukd reservolr with the rac-
ommended fluld {see Chapter 1),

10 Blead the clutch hydraullc system (see
Saction 5),

5 Clutch hydraulic system -
bleeding

1 The hydraulic system should be bled to
rarnave all air whenaver any part of the systam
has been removed or If the fluld leved has baen
allowed to fall 20 kow that air has bean drawn
It the master aylinder. The procedure |5 very
similar to bleeding a brake system.

2 Fill the masler cylinder with new brake
Nuid corforming to DOT 3 specifications. Cau-
tlon: Do not re-use any of the Aud coming from
the systam duning the bleading operalion o Lise
Ruid which has baen inside an open contaiar
for an extended period of fime,

3  Ralse the vehicle and place It securaly
on Jackstands to gain access lo the release
cylinder bleedar valve, which |s located on the
left side of the clutch housing,

4  Remove the dust cap that fits over the
bleader valva and push a length of plastic
hose gver the valve, Place the other end of
the hose into a clear containar partially filled
with clean brake fluid. The hose end must be
submerged in the fluid,

B Have an assistant depress the clutch
pedal and stroke |t slowly all the way down
and up again 10-15 timeas, than hold It down.
Cpen |he bieeder valva on tha release cylin-
der, allowing fluid to flow through the hosa.
Closa the bleeder valve when the flow of

fluld stops, Once closed, have your assistant
releasea the pedal.

6 Continue this process until all air |s
evacuated from the system, Indicated by a
solid stream of fluid being ejected from the
bleader valve aach tima with no alr bubbles in
the hose or container. Keep a close watch on
thi fluid level inside the clutch master cylindar
resarvolr - If the level drops too low, alr will be
sucked back into the system and the process
will have o ba started all ovar again,

7 Install the dust cap and lower the vehicle.
Check carafully for proper operation before
plaging the vahicla in nomal service,

6 Clutch components - removal,
inspection and Installation

Warning: Dust produced by clutch wear and
deposited on clutch components Is hazardous
to your health. DO NOT biow | out with com-
pressed air and DO NOT inhala i, DO NOT
tse gasaling or petrofeum-hased solvanis fo
remove the dust. Brake system ceaner should
be used to flush the dust into & drain pan. After
the cluich components are wiped clean with
a rag, dispose of the contaminated rags and
claaner In a covered, marked container.

Removal
Rafer fo Mustration 6.5

1 Agcess to the clutch componants is nor-
mally accomplished by ramoving the trans-
mission, leaving the engine In the vehicla, I,
of course, the engine is being removed, then
chack the clutch for wear and replace wom
components as necessary, However, the
relatively Iow cost of the clulch components
compared to the ima and rouble spent gain-
ing access to them warrants their replace-
ment anytime the enging or transmission is
ramoved, unless thay are naw or In naar par-
fact condition, The following procedures are

g ) i

6.5 Be sure to mark the pressure plate and flywheal in order
to insure proper alignment during installation (this won't be
necessary if a new pressure plate is to be installed)

basad on the assumpticn the engine will stay
in place,

2  Referring to Chapler 7 Parl A, remove
the transmission from the vehicle. Support tha
engine while the transmission is oul. Frefer-
ably, an angine hoist or support fixture should
be used 1o support it from above. Howewver, If
a jack is used undemeath the enging, maksa
sure a plece of wood s positioned between
the jack and oll pan to spread the load.

3  The clutch release bearing assembly
can remaln attached to the transmission for
the time being.

4  Tosupport the clutch dise during remaoval,
install @ clutch allgnmant (ool through the
clutch disc hub,

& Carefully inspact the flywhael and pres-
sure plate for iIndexing marks, The marks are
usually an X, an O or a8 white letter, If they can-
nat be found, scribe marks yourself so the pras-
sure plate and the fhywheal will be In the same
allgnment during Installation (see illustration),
&  Turning each bolt anly 14-tum at a time,
loosen the pressure plate-to-flywheeal bolls,
Work in a criss-cross pattern until all spring
pressure is relieved, Then hold the pras-
sure plate securely end complately ramave
the bells, followed by the pressure plate and
clutch disc.

Inspection

Refer fo ifustrations 6.8, 6.10, 6.12a
and 6.12b

T Ordinarily, when a problem cocurs in the
clutch, it can be attributed to wear of the clutch
drivien plate assembly (clutch disc). However,
all eomponents should be inspected at this
tima.

B8 Inspect the flywheel for cracks, haal
checking, grooves and other obvious defects
{see illustration), I the imperfections are
slight, @ machine shop oan machine the sur-
face flat and smooth, which s highly recom-
mended regardiess of the surlace appear-
ance, Refar to Chapter 2 for the fiywheal
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6.8 Check the fiywheel for cracks, hot
spots and other obvious defects (slight
imperfections can be removed by a
machine shop)

removal and instatiation procedure.

9 Inspect the pilot bearing (see Section 7).
10 Inspect the lining on the clutch disc.
Thera should be at least 1/16-lnch of lining
abova the rivet heads. Check for loose rfivets,
distortion, cracks, broken springs and other
obvious damage (see lllustration). As man-
tioned above, ordinarly the clutch disc s rou-
tinely replacad, so if in doubt about the condi-
tlon, replacs it with @ new one,

610 The clutch plate

1 Lining - This will wear
e in wse

2 Rivels - Thesa securg
the fining and will
damage the fywhee!
or pressure plate if
alfowad fo contact the
surfaces

3 Markings - "Flywhaal
sige" or somathing
sirmilar

11 The release bsaring should also be
replaced along with the clutch disc (see Sec-
fion 4).

12 Check the machined surfaces and the
diaphragm spring fingears of the pressura plate
{see Mlustrations). If the surface is grooved
or atherwise damaged, replace the pressure
plata, Also check for obvious damage, dis-
tortion, cracking, etc. Light glazing can be
removed with sandpaper or amary cloth, T a
new pressure plate |s required, new and fac-
tory-rebuilt units are available.

Installation

Refer lo Mustration 6.14

13 Before installation, clean the flywhes|
and pressure plate machined surfaces with
brake system cleanar. It's important that no
oll or greasa Is on these surfaces or the lining
of the clutch disc, Handle tha pars only with
clean hands,

14 Puosition the clutch disc and pressure
plata against the flywheal with the clutch held
in place with an alignment tool (see illustra-
tion). Make sure it's installed properly (most

6.12b Examine tha pressure plate friction surface for score

marks, cracks and evidence of overheating

6.14 Center the clutch disc using a clutch alignment tool



Chapter 8 Clutch and driveline

8-5

7.5 A small slide-hammer puller Is handy far removing
the pilot bearing (typlcal)

raplacement clutch plates will be marked
*flywhes! side” or something similar - if not
marked, install the clutch disc with the damper
springs toward the transmissian).

15 Tighten the pressure plate-to-Tlywheel
bolts only finger tight, warking arcund the
prassure plate,

16  Center the alutch dise by ensuring the
alignment tool extends through the splined
hub and Into the pliot bearing in the crank-
shafltl, Wiggle the tool up, down or side-to-side
as naaded to bottom the toal in the pilot bear-
Ing. Tighten the pressure plate-to-flywheel
bolts & little at a tima, working in a criss-cross
pattern to pravant distorting the cover, After
all of the bolts are snug, tightan them to the
torgue listed In this Chapter's Specifications.
Remove the alignmeant lool,

17 Using a light film of high-lemperature
greasa, lubricate the face of the ralease bear-
II'Ig

18 Install the cluich release bearing as
described in Section 4.

19 Install the transmiszion and all compo-
nents removed praviously, Tighten all fasten-
ers I the propar torque spaaifications.

20 Bleed the clutch hydraulic system (ses
Saction 5)

T Pilot bearing - replacement

Rafer to Mustrations 7.5 and 7.6

1 The clutch pilot bearing is pressad into
the rear of the crankshaft, Il s greased at
the factory and does nol require additional
lubrication. Its primary purpose is to suppon
tha front of the ransmission Input shaft. The
pliot bearing should be Inspectad whenaver
the clutch components are removed from the
engina. Due 1o its Inacoessibility, if you ara in
doubt as to lis condition, replace 1 with a new
one. Mote: /f the engine has been removed
frowm the vehicls, disregard (e folfowing steps
that do not-apgly.

2 Remove the transmission (refer to Chap-

ey g

i

7.6 When installing a pllot bearing Into the crankshaft, a sockaet

can be used (drive it in to the depth listed in the text)

ter ¥ Part A).

3 Remave the clulch components (sea
Saction 6) and the flywheel (see Chapter 24)
4 Inspect for any excassive wear, scoring,
lack of grease, dryness or obvious damage., I
any of these conditions are noted, the bearng
should be replaced. A flashlight will be helpful
to direct light Into the recess.

5 Removal can be accomplished with a
alide hammer fittad with a puller attachment
(see illustration), which are available at most
auto parts stores or equipmeant rental yards,

& To install the new bearing, lghtly lubri-
cata the culside surface with multi-purpose
grease, then drive it into the recess (see illus-
tration}, A socket with an outside diametar
slightly smaller than that of tha beanng can be
used. Drive It in to a depth of 0.457-inch, Cau-
tion: Be careful not fo lef the bearng become
cocked in the bore,

7 Install the clutch componants, transmis-
sion and all other componants removed previ-
olisly, taghtening all fastenars properly,

8 Clutch start switch - check and
replacement

1 Remove the left slde under-dash paneal,

Check

2 Werily thal tha engine will not start when
the clutch pedal is releasad, Mow, depress the
clutch pedal - the engine should start

3  Locate the switch on tha clutch master
aylinder pushrod and unplug the alectrical
COonnechor,

4 Using an ohrmmeter, verify thatl thare
is oontinuity between the proper terminals
of the clutch starl switch when the pedalis
depressad (rafer to tha wiring diagrams at the
back of this manual), There should be no con-
tinuity when the pedal is released.

5  If the switch does not work as described,
replace if,

Replacement

6 Lnplug the electical connactor from the
switch,

T Pry up the tabs on the plastic retainer
that securas the switch o the pedal assambly,
then remove tha switch,

8  |nstaliaticn is the raverse of removal. The
switch is self-adjusting, 50 thera's no need for
adjustmant.

8 Verfy Ihat the angine doesn't slart whan
tha clutch pedal |s released, and does star
when the pedal is depressad,

9 Driveshaft and universal joints
- general information and
inspection

Refer to ilustration 8.2

General information

1 A driveshafl |s a tuba that transmits
power betwesn the transmission (or transfer
gase on 4WD models) and the differantial.
Universal joints are located at either end of
the rear driveshaft and al the front end of the
front driveshaft. On some 2WD models, the
rear driveshaft |& of two-piece design, with a
center support bearing assembly

2  The rear driveshafl employs a splined
yoke at the fronl, which slips Into the axten-
gion housing of the transmission or transfar
casa. This amangemeant allows the driveshalt
to stide back-and-forth during vahicle opara-
tion to compensate for changes in length due
to suspension movemant, An oll seal prevents
leakage of fluid &t this point and keeps dint
from entering the transmission or transfer
case. If leakage |s evident at the front of the
driveshaft, replace the oll seal (sea Chap-
ter T, Parl A). Some models have a two-piece
driveshaft with a center suppart bearing {(see
illustration), On these models, the rear por-
tion of the driveshaft is equippad with a sliding
volke,

3 On all models; the driveshafl assembly
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10.2 Mark the relationship of the rear driveshaft to the
differential pinion flange

8.2 Rear driveshaft center support bearing

requires very lithe service, The universal joints
are |lubricated for life and must be replaced if
prablems develop, The driveshaft must be
removed from the vehicle for this procadure,
4  Since the driveshaft is a balanced unit,
It's impartant that ne undercoating, mud, ete,
be allowed (o stay on it When the vehicle is
ralsed for saervice it's a good idea to clean
the drivashaft and Inspect it for any cbylous
damage. Also, make sure the small weights
used to orginally balance the driveshaft are
In place and securely attached. Wheneyer the
driveshaft is removed it must be reinstalled In
the same relative position o preserve the bal-
ance.

5  Problems with the driveshaft are usually
indicatad by a nolse or vibration while driv-
ing the vehicla. A mad test should verly if the
problam |& the driveshaft ar another vehicle
component. Refer to the Troubleshooling Sac-
tion at tha front of this manual. If you suspect
trouble, inspeact the driveling,

Inspection

&  Raise the rear of the vehicle and sup-
port It securaly on jackstands, Block the front
wheels to keap the vehicle from rolling off the
stands,

T Crawl under the vehicle and visually
inspact the driveshaft. Look for any dents
or aracks in the tubing. If any are found, the
driveshaft must be replacad,

B Chack for oil leakage at the front and
rear of the driveshafl, Leakage whara the
driveshaft enters the transmission or transfer
casa indicates a defective ransmission/trans-
fer case seal (see Chapter 7). Leakage where
the driveshalt meets lhe differential indicates
a defective pinion seal (sae Sedtion 16),

@ While under the vehicle, have an assis-
fant rotate a rear wheel so the driveshaft will
rotate. As it does, make sure the universal
joints are operating properly without binding,
noise or loosenass,

10 The universal joint can also be checked
with the driveshaft motionlass, by gripping
your hands on either side of the |aint and

attempting to twist the jaint, Any movemeant at
all in the joint is & sign of considerable wear.
Lifting up en the shaft will also Indicate move-
ment in the universal joints. On models with a
two-piece driveshaft, check for movemant at
the center suppor bearing assambly,

11 Finally, check the driveshalt mounting
bolts at the ends to make sure they're tight,
12 On 4WD models, the above drivashaft
checks should be repeatad on the front
driveshaft, as well. In addition, check for leak-
age around the sleave yoke, Indicating failure
of the yoke seal.

13 Check for leakage where the driveshafis
connact 1o the transfer case and front ditfer-
ential. Leakage indicates worn oil seals.

14 At the same time, check for looseness in
the joints of the front driveaxles. Also check
for grease or oil leakage from around the
driveaxlas by inspecting the rubber boots and
both ends of each axle. Ol leakage around
the axle flanges indlcates a defective axle-
shafl oll seal, Grease lsakage at the CV joint
boots means a damaged rubber boot. For ser-
vicing of these components, sea the appropri-
ate Sections

10 Driveshaft(s) - removal and
installation

Rear driveshaft
Refer fo Mustrations 1002 and 10,3

Removal

1 Raise the vehicle and support it securaly
on jackstands. Place the transmission in Neu-
tral with the parking brake off. Block tha front
whaeals to prevent the vehicle from rolling.

2 Maks referance marks on the driveshafl
and the pinion fange in line with aach other
(see lllustration). This is to maka sure the
drivashaft is relnstalled In the same position
to praserve the balanca,

3 Ramove the rear univarsal joint bolts and
straps. Tum the driveshall {or wheels) as nec-

10.3 Insert a screwdriver or prybar
through the driveshaft yoke to prevent
the shaft from turning when you
loosen the bolts

essary to bring the bolts into the most acces-
sible position. To prevent the driveshaft from
turning when you loosen the bolts, insert a
[arge screwdriver through the driveshaft yoke
(sea illustration),

4 Tape the bearing caps to the spider
to pravant the caps from coming off during
removal. On madels with centar support bear-
ing, remove tha support bearng mounting
bolts {see |llustration 9.2).

5  Lower tha rear of the driveshaft. Slide
the front of the driveshaft out of the transmis-
sion or transfer casa.

& Wrap a plastic bag over the transmission
or transfer case housing and held it In place
with a rubber band. This will prevent |loss of
fluid and protect against contamination while
the drivashaft is out.

Installation

7 Remove the plastic bag from the trans-
mission or transfer case and wipe the araa
clean. Inspect the oil seal carefully, Proce-
dures for replacamant of this seal can be
found in Chapter 7.

B Slide the front of the drivashall info the
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11.3 Use a small pair of pllers to remove the snap-rings fram
the ends of the universal joint yokes

191.4 To remove the U-joint from the driveshaft, use a vise
as a press - the small socket will push the cross boaring
cap into the large socket

MEEDLE
BEARINGS

11.5 Locking pliers can be used to remove the bearing

caps from the yoke

transmission or transfer case.

9 Ralse the rear of the driveshaft nto
position, checking to be sure the marks are
in alignment. If not, tum the rear whesals to
maleh the pinion flange and the driveshaft,

10 Remove the tape securing the bearing
caps. and Install the straps and bolts, Tighten
all bolts to the torque listed In this Chapter's
Specifications,

Front driveshaft (4WD models)

Removal

11 Raise the front of the vehicle and place
It sacuraly on jackstands. Remove the skid
plate, If equipped.

12 Mark the relationship of the driveshaft
to the front differential cormpanion flange and
also to the transfer casa flanga.

13 Remove the baolts and straps from the dif-
ferantial flanga, then remove the bolts secur-
ing the driveshaft to the transfar casa flangs,
14 Push the driveshaft to the rear farenough
ter separate it from the differential fange, then
lower it and pull tha shatt out of the transfer
CASH,

ENAP RING

CAP

r&%’.

l
DL

BEARING

CROSS

[F3036-E.70.1 HAVHES)

11.6 Exploded view of a universal joint

Instaliation

15 Attach the front end of the shaft to the
differential companion flange and the rear of
the shaft to the transfer case flange (ba sure
to line up the marks), install the straps and
botte and tighten all of the bolts to the torgue
listed in this Chapter's Specifications.

16 Install the skid plate (if equipped).

11 Universal joints - replacement

Refer to Mustrations 1.3, 11.4, 71.56, 11.8
and 11,18

Mote 1: Always purchase & universal joint ser-
wice kit for yvour model vahicle before begin-
ning this procedure. Also, read through fhe
antire procedure befors beginning work,

Mate 2; If inspection reveals laoseness or piay
in the driveshafl center bearing [lwo-plece
driveshalts), bring fhe drveshalt fo & maching
shop and have the old bearing pressed off and
a new ane installed. The yoke farge must ba
removed lo replace the center bearing.

1 Remaova the driveshafl {see Section 3),
2 Place the driveshaft on a bench equipped
with a vise.

3  Remove the snap-rings with 8 small palr
of pliers (see illustration).

4  Support the cross (also called a spider)
on a short plece of pipe or & large socket and
use another socket to press out the cross by
tlosing the vise (see lustration),

5 Press the cross through as far as pos-
sible, than grip the bearing cap with pliers and
remove it (see llustration).

B A unlversal joint repair kit will contaln a
new cross, seals, bearings, caps and snap-
rings (sea illustration).

7 Inspect the hearing cap bores In the
yokes for wear and damage.

i If the bearing cap bores in the yvoke are 80
worn that the caps are a loose fit, the driveshaft
will have to be replaced with a new one,

8  Make sure the dust seals are properly
localed on the cross.

10 Using a vise, press ona baaring cap into
the yoka approximataly 1/4-inch.

11 Use chassis greasa lo hold the needle
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rollers In place In the caps.

12 Insart the cross into tha partially instailed
bearing cap, taking care not to dislodge the
needle rollers,

13 Hold the cross 0 correct allgnment and
prass both caps into place by slowly and care-
fully elosing the |aws of tha vise,

14 Use a socket slightly smalier In diameter
than tha caps to press them into the yoke.
Prass in one side, install the snap-ring, than
press the other side to shift the cross assem-
bly tight against the installed snap-ring and
install the ather snap-ring.

15 Raepeat the operations for the remaining
two bearing caps.

16 If tha jeint is stilf alter assambly, strike
the yoke sharply with & hammer {see lllustra-
tion). This will spring the yoke ears slightly
and free up the |aint,

12 Axles - description and check

Description

1 The rear axle assembly is a hypoid (the
centerling of the pinion gear is balow the cen-
terling of the ring gear), semi-floating typs.
When the vehicle goes arcund a corner, the
differential aliows the outer rear whaal to turn
al @ higher spaed than the inner wheel, The
axlashafts are splined to the differantial side
gears, so whan the vahicle goes around a cor-
ner, the inner wheal, which turns more slowly
than the outar wheeal, turns its side gear more
slowly than the outer wheel tums 15 side gear,
Tha differantial pinion gears roll around the
slowear slda gear, driving the outer side gear
- and wheel - more quickly,

2 An opticnal locking limited-slip rear axle
Is also available. This differential allows for
normal operation untll ona wheel loses trac-
tion. A limited-slip unit is similar in design o a
conventional differantlal, except for the addi-
thon of & pair of multi-disc alutch packs which
slaw the rotation of the differential case when

13.3 Remove the pinion shaft lock balt

ona wheal 2 on a firm surface and the other
on a slippery one. The difference in whea|
rotational speed produced by this condition
applies additional force to the pinion gears
and through the cone, which is splined o the
axleshafts, equalizing the rotation speed of
the axleshaft driving the whesl with traction.

3 On 4WD models, a fully independent
front axle assembly is used. This consists of
a differantial and a pair of driveaxies, Each
driveaxle has an Inner and outer constant
velogity (CV) joint,

Check

4 Dften, a suspected axie problem lias
elsewhera, Do a thorough chack of other pos-
sible causes before assuming the axle is tha
problem,

5 The following noises are those com-
manly associated with axle diagnosis proce-
dures:

al Road naoise s often mistaken far
mechanical faults. Orfving the vehicle on
different surfaces will show whether or
nod the road swface s the cause of the
naise, Road noise will remain the same if
the vehicle Is undar power or coasting,

b) Tire noise {5 somelimes mistaken for
mechanical prablems. Tires thal are
W ar low on pressure dre particalany
suscepfible to emitting wibrations and
noises, Tire nolse will remaln abowt the
game during vanyng driving siualions,
whera axie nofse will change during
coasting, acceleraltion, efc.

¢} Engine and fransmission nolse can be
deceiving because it will travel along
the drivalina. To [solate engine and
fransmission nolsas, make a note of the
engine speed al which the nolse is most
pronounced. Stop the vahicle and place
tha transmission in Neutral and run the
angine to the same speed, If the noise (s
the same, the axie is not af faull,

6 Beacause of the special tools needed,

v oy .

11.16 Strike the yoke sharply with a
hammer to spring the yoke ears,
which will free-up the joint

ovarhauling the differential isn't cost effective
for a do-lt-yourselfer, The procedures Included
in this Chapter descrbe axleshafl removal and
Installation, axleshafl oil seal replacemeant,
axieshafll bearing replacameant and remaval of
the entire unit for repair or replacement, Any
further work should be left to a qualified repair
shop,

13 Axleshaft (rear) - removal and’
installation

Rafar to Nustrations 13.3, 13.4, 13.58
and 13,50

Removal

1  Loosen the rear wheel lug nuts. Raise
the rear of the vehlcle, suppart it ssouraly
on Jackstands and block the front wheels
Remove lhe wheeal and brake drum (see
Chapter 9},

2  Remove the differential cover and aliow
tha lubricant to drain into a container.

13.4 Withdraw the pinian shaft for access to the CJocks {don't

turn the axleshafts after the shaft has been pulled out, or the
spider gears may become mispositioned)
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13.5a Push tha axle flange In, then remove the C-lock from the
inner end of the axleshaft

3 Remova the lock bolt (see llustration).

4  On models with a conventional differ-
ential {non-locking), remove the pinion shaft
(see |llustration), On models with a locking
differential, withdraw the pinion shaft part
way, than rotate the differential untll the shaft
touches the case, providing enough clearance
for access to the C-locks,

5  Have an assistant push in on the outer
flanged end of the axlashalt whila you remove
{her C-lock from the groove in the inner and of
the shalt (see lllustration). Note: On models
with & locking differentisl, use & serewdnver o
rofale the C-lock untl! the open end points in
(see Illustration),

£ With the C-lock removed, withdraw the
axleshall, taking care nol to damage the oil
gaal (but note that || is a good idea to replace
the soal whenever the axleshall is removed
- see Sectlon 14), Some models have a thrust
washar in the differential, makea sure it doesn’t
tall out whan the axieshaft ls removed.

14.2 Prying out tha axleshaft oil seal with a seal removal tool

CORRECT

THRUST BLOCK

2407T1-8-15,7 HAYMES

13.50 On models with a locking differential, the C4ock must be

positioned as shown before it can be removed

Installation

7 To Install, carefully insert the axleshaft
into the housing and seat it securely in the dif-
farantial,

B Install the C-lock In the axleshaft grocve
and pull out on the flange to lock i

8 Inzer the pinion shafl, align the hole in
the shaft with the lock bolt hole and |nstall
the lock bolt, Note: Apply 8 non-hardening,
thread-locking campound o the threads of
the lock bolt before installing It Tighten the
fack bolt to the torgue listed in this Chapler's
Speacifications.

10 Cheack the covar gasket, If it's in good
condiion it can be re-used, IT it lsn't, replace
it. Install the cover and tighten the bolls o the
{orgue listed In this Chapter's Specifications,
than fill the differential with the lubricant speci-
fied in Chapter 1.

11 Install the brake drum. Install tha wheal
and lug nuts, then lower the vehicle, Tighten

s Se

fhe lug nuts ta the torgue isted in the Chap-
tar 1 Specifications

14 Axleshaft oll seal (rear) -
replacement

Rafer to dlustrations 14.2 and 74.3

1 Remove the axleshaflt (sas Saction 13)
2 Pry the oll seal out of the and of the axle
housing (see illustration),

3 Apply a film of multi-purposa grease lo
the cil seal recess and tap the new seal avenly
[rta place with @ hammear and seal installation
tool (see Mlustration), large sockel or piece
of pipe so the lips are facing in and the metal
face s visible from the end of the axle hous-
Ing. When corractly installed, the faca of the
oil seal should be flush with the end of the
axle houging.

4 Install the axleshalt (see Section 13),

14.3 Using a seal driver to Install the axleshaft oil seal - drive the
soal In until it's flush with the baore
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15.2 Atypical slide hammer and axleshaft bearing
remover attachmant

15.4 Use a bearing driver or a large socket to tap the bearing
evenly into the axle housing

153 Removing the axleshaft bearing with a slide hammer

16.3 Use an inch-pound torque wrench to check the tarque

required to rotata the pinion shaft

15 Axleshaft bearing (rear) -
replacement

Refer o ifustrations 162, 15.3and 15.4

1 Remove the axleshaft (see Section 13)
and the oll seal (sen Sactlon 14},

2 Abearing puller which grips the bearing
from behind will be required for this job [see
Hustration).

4 Attach a slide hammer lo the puller and
axtract the bearing from the axle housing (see
lNustration),

4 Cliean out tha bearng recess and drive
in the naw bearing with a bearing instalier or
a plece of pipe positioned against the outar
baaring race (see illustration). Make sure
the bearing is tappead in to the full depth of the
recess,

8 I;mstall & new oil seal (ses Section 14),
then install the axleshal (see Section 13)

18 Pinion oil seal - replacement

Refer o Mustrations 16,3, 16.4, 16.5, 16.8
and 16.9

MNote: This procadure appies fo the front and
rear pinfon of seals,

1 Loosen the wheel lug nuts. Ralse the
front (for front diferential) or rear (for rear dif-
farentlaly of the vehicle and support it securely
on jackstands. Block the opposite sel of
wheels to keep the vehicle from rolling off the
slands. Remove the wheels.

2  Disconnact the driveshaft from the dif-
farential pinion flange and fasten it out af the
way (see Section 3).

4 Rotale the pinion a few times by hand,
Use a beam-type or dial-typa inch-pound
torque wrench to check the torque required to
rotate the pinion (see lllustration). Record il
for use |ater,

16.4 Before removing the nut, mark the
position of the flange to the shaft and
count the number of exposed threads
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16.5 A chain wrench can be used to hold the pinion
flange while removing the nut

4 Mark the relationship of the pinlon flange
iothe shaft (see [llustration), then count and
write down the number of exposed threads on
tha shatt.

5 A special tool, available at most auto
paris stores, can be used lo keap the com-
pankon flange from moving while the salf-lock-
ing pinlon nut is loosaned. Achain wrench can
also be used lo immobillze the llange (see
Mustration).

6 Remove the pinion nut,

T Withdraw the flangs, It may be neces-
sary 1o use a two-jaw puller engaged behind
the flange to draw it off. Do not attempt to pry
or hammer behind the flange or hammer on
the end of tha pinion shaft,

B Pry out the old seal and discard it (see
[lHustration).

8  Lubricate the lpz of the new seal and fill
the space betwesn the seal lips with whesl
bearing grease, then tap it evenly into position
with a seal installation tool or a large socket
(sea illustration), Make sure it enters the
housing squaraly and is lappad in to its full
depth.

10 Install tha pinion flange, lining up the
marks made in Step 4. If necessary, tighten
the pinion nut 1o draw the flange into place.
Do not try to hammer the langs inta position,
11 Apply a bead of RTV sealant to the ends
of the splines visible In the canter of the fange
20 oil will be sealed in.

12 Install the washer and a new pinion nut.
Tightan the nut until the number of threads
recordad in Stap 4 are exposed.

13 Messure the torque required o rotate
the pinion and tighten the nut in small incre-
ments (ne mora than 5 fi-lbs) until it matches
the figure recordad In Step 3. To compan-
sata for the drag of the new oil seal, the nut
should be fightened a little more until the rota-
tional torgque of the pinlon axceeds the earlior
recording by 5 in-lbs,

14 Reinstall all components removed pravi-
oushy by revarsing the removal Steps, tightan-
Ing all fastaners to their specified torque val-
uss,

17 Axle assembly {rear) - removal
and installation

Removal

1 Loosen the rear wheel lug nuts, raise the
rear of the vehicle and support |t securely an
jackstands placed under the frame ralls, Block
the front wheels 1o keep the vehicke from ralling
off the stands. Removea the rear wheels.

2 Drain the rear axle lubricant,

3 Dizconnect the driveshaft from the rear
axle pinion flange (see Section 3). Fasten the
driveshaft out of the way with a piece of wire
frem the underbody,

4 Position a jack under the rear axle differ-
ential housing, then raise it slighily,

&  Disconnect the shock absorbers at their
lewer mounts, then lower the jack far enough
a0 tha leaf springs aren't comprassed at all,

f  Disconnect the vent hose from the fitting
on the axle housing and fasten It out of the
wWay.

7 Disconnect the fexible brake hosa from
the [unction block on the axle housing, then
plug the hose to prevent fluid leakage.

16.8 Use a seal removal tool or a large screwdriver to remove the
pinion seal (be careful not to disturb the pinien while doing this)

B Remove the brake drums (see Chap-
ter 9.

9  Remove the bolts securing the parking
brake cables to the rear |eaf springs, than
disconnect the parking brake cables from the
parking brake mechanism al the brake shoes
{see Chapter 8),

10 With a Jack under the differantial for
support, ramove the leaf spring L-bolts (see
Chaptar 10).

11 With the help of an assistant, maneauver
the rear axle over the leaf springs, rotate it to
clear the springs. then remove the rear axla
assambly from under the vehicle,

Installation

12 Installation is the reverse aof removal.
Tighten the U-joint strap bolts to the torqua
listed in this Chapter's Specifications, Tightan
&ll suspension fasteners to the torgue values
[isted in the Chapter 10 Specifications. Tighten
the brake fasteners fo the torgue values listed
i the Chaptar 9 Specifications.

13 Bieed the brakes (see Chapter 9).

14 Install the wheels and tighten the lug nuts
to the torque listed in the Chapter 1 Specifica-
tions,

16.9 A large socket
with a diameter the
same as that of the
new pinion seal can
be used to drive
the seal into the
differantial housing
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cover off the hub

18 Driveaxies (4WD models)
- general infoermation and
inspection

1 Power is transmitted from the front diffiar-
antiallaxle 1o the front wheels through a pair
ol driveaxles. Tha Inner end of the driveax-
les are splined fo the differantial slde gears,
The outer end of each driveaxle has a siub
shaft that is splined to the front hub and bear-
Ing assambly and locked in place with a large
nut.

2 The inner ends of the driveaxles are
eguipped wilh sliding constant velocity (CV)
jmints, which are capable of both angular and
axial motion. Each innar CV joint assembly
consisls af a ball-and-cage lype bearing and
a housing In which the [oint Is free to slide in-
and-out as the drveaxle moves up-and-down
with the wheael,

3 The outer ends of the driveaxles are also
equipped with ball-and-cage type CV joints,
which are capable of angular but not axial
movement. Each outer GV joint consists of six
caged ball bearings running betweaen an Inner
race-and the housing,

4  The boots should be inspected periodi-
cally for damage and leaking lubricant. Torn
CV joint boots must be replaced immediataby
ar the joints will be damaged. If either boot of
a driveaxle |s damaged, that driveaxia must
be removed in order to replace the boot (ses
Section 19),

§  Should a boot be damaged, the CV joint
can be disassembled and cleaned {see Sec-
tlon 200, but | any parts are damaged, the
antire driveaxle assembly must be replaced
as a unit.

G The most common symplom of worn ar
dameged CV |oints, besides lubricant leaks, is
a clicking noisa in turns, a clunk when acoel-
araling after coasting and vibration at highway
speads, To cheok for wear in the CV joints
and driveaxie shafts, grasp each axle (one at
a time) and rotate it in both directions while
holding the CV joint housings, feeling for play

18.3 A hammer and chisel can be used to knock the

Indicating worn splines or sloppy CV joints.
Alzso check the driveaxle shalls for cracks,
dents and distortion.

12 Driveaxle (4WD models) -
removal and installation

Refar fo fiustrations 19.3 and 19.4

Removal

1 Loosen the wheel lug nuts, raise the
front of the vehicle and support |t securaly on
|jackstands, Remove the whesl,

2 Remove the splash shield from under
tha vehicle (see Chapter 11).

3 Pryoff the hub cover (see illustration).
4 Remove and discard the driveaxiefhub
nut, To prevant the hub frem ratating, brace
a large prybar across two of the wheel suds
{see illustration), or insert 8 long punch or
sorewdriver thraugh the window In the brake
callper and inta the disc cooling venes, Warn-
ing: The hub nut should not be reused, Insial
a naw fiul nut whern instaling the shaft,

5  [Disconnect the wheel speed sensor
alectrical connector and frea the harness fram
its retainers. Unbolt the brake hose retainer
where it joins the metal brake line at the frame
{sea Chaptar 5).

6 Remove the steering knuckle (see Chap-
ter 10) and simultaneously pull the driveaxle
sfub shaft out of the hub, Mote: [f the stub
shaft stioks in the hub spiines, tap on the end
of the shaft with a brass punch and a ham-
maear ff that doeant free the splines, pish the
driveaxie from the hub with a pufler,

T Drive the Inner end of the driveaxls away
from the differential or intermediate shaft with
a hammer and brass drift, Place the and of
the brass drift against the Inner driveaxle |oint
hausing. Apply enough force Lo disengage the
retaining ring on the inner and of the driveaxla
from the differential or Intermediate shafl
Remove the driveaxle from the differential.

19.4 A large prybar can be used to immobilize the hub while
loosening the nut, or a screwdriver can be inserted through the
window In the brake callper [arrow) and Into the disc cooling vanes

Installation

8 Installation |8 tha reverse of removal,
with the following additions.

4  Before Installing the driveaxle, lubrcata
tha splines an the stub shaft with multi-pur-
posE greass,

10 Install @ new driveaxlahub nut and
tighten it to the torgqua value lsted in this
Chapter’s Specifications.

11 Tighten the suspension fasteners o the
forque fisted in the Chaplar 10 Spacifications.
12 Tighten the wheel lug nuts to the torqua
listed in the Chaptar 1 Specifications.

20 Driveaxle boot (4WD models) -
replacement

Mate: If e CV joint boots must be repfaced.
explore 8if options before beginning the job.
Complete rebuilt driveaxies are avallable on
an exchange basis, which eliminates much
time and work, Whichaver route you choose
fo take, check on the cosl and avaifability of
parts before disazsembiing the vehicle,

1 Remove the driveaxle (sea Saction 19),
2 Place the driveaxle In a viza linad with
rags to avold damage to the axleshafl, Check
the CV joint for excessive play in the radial
diraction, which Indicates warm paris. Chack
for smoaoth oparation throughout the full ranga
of mation for each GV joint, If & baot is tom,
disassamble the joint, clean the componants
and inspact for damagea due to loss of lubn-
cation and possible contamination by foreign
mattar. Note: Some models are aquipped
with a profective cover thal clamps areund the
larger diameter of each boot, Use diagonal
cutting plters (o remaove tho alamps, than siide
e cover off for access fo the boats.

Inner CV joint
Rafor to flustrations 20,3a through 20.3p

3 Toreplace tha inner boot, refer to the
accompanying Mustrations (see Nustra-
tions 20.3a through 20.3p).
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20,3a Cut off the old boot clamps with a 20.3b Pry the wire retainer ring from the 20.3c With the retainer removed, the
pair of diagonal cutting pliers (the smaller CV joint housing with a small screwdriver outar race can be pulled off the
diameter clamp |s actually a swage ring; bearing assambly

you may have to use a hand-held grinder
o cut through it When reassembling
the joint, use a conventional boot
clamp, since special toois are
required to swage the ring in place)

by A A ‘{ { . F
20.3d Remove the snap-ring from the end of the axleshaft 20.3e Make index marks on the inner race and cage so they'll
both be facing the same direction when reassembled

s bEYi £

g s ol | L
20.3f Pry the balls fram the cage with 20.3g Tilt the inner race 90-degrees and 20.3h Inspect the inner race lands and
a screwdriver (be careful not to rotate it out of the cage grooves for pitting and score marks

nick or scratch them)
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20.3 Inspect the cage for cracks, pitting and score marks (shiny 20.3] Press the balls into the cage through the windows
spots are normal and don't affect operation)

20.3k Wrap the axleshaft splines with tape to avoid damaging the
boot, then slide the small clamp and boot onto the axleshaft facing the end of the axleshaft

| | B

Bl =

| 24072-8-13.3r HAYNES]

i 20.3n Seat the boot in the housing and axle seal grooves, then
20.3m Pack CV joint grease into the bearing until It's completely adjust the length of the joint to the dimension listed in this
full, then assamble the outer race onto the inner race and install Chapter's Specifications

the retaining ring. Caution: Don't use any other kind of greass
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20.30 With the joint set to the proper
length, equalize the pressure in the bool by
inserting a small screwdriver batween the

oot and the housing (make sure the boot
isn't dimpled, stretched or out of shape) . . .

Outer CV joint
Refer fo Mustration 20.6

Cautian: Don'l remaove the oufer CV joint
from the axia shait.

4  Remove the inner CY joint and boot.

5 Cut off the cismps and remove the outer
pacd fram the axle shaft.

6 Wash the outar CV jeint assambly in
solvent and Inspect It for wear and damage
(see iNustration). Replace the axle assambly
If any GV joint components are excessivaly
WO

T Wrap the splines of the shaft with tape,
then alida the new boot and clamps onto he
shalt {see |llustration 20.3k).

B Repack the outer CV joint with CV joint
graase and spread grease inside the new
boat as well,

20.6 After the old grease has been rinsed
away and the cleaning sclvent has baen
blown out with comprassed air, rotate
the outer [oint housing through |ts full
range of motion and inspect the bearing
surfaces for wear or damage - if any of
the balls, the race or cage look damaged,
replace the driveaxls and outer joint

20.3p ... then secure
the boot clamps with

a clamp-crimping

tool (avallable at auto
parts stores)

8  Position the auter boot an tha CY joint
and Install new boot clamps (see illustra-
tion 20.3p).

10 Reassemble the inner CV joint and boot,
11 Install the driveaxis (see Section 13),

21 Front axle actuator (4WD models)
- replacement

1 Raise the front of the vehlcle and support
it securely on jackstands. Remaove the splash
shield,

2 Disconnect ihe electrical connectar from
the actuator,

4 Remove the actuator mounting bolts
and detach the actuator from the Intermediata
shaft housing.

4  To install the actuator, reverse the
removal procedure. Tighten the bolls 1o the
tormue listaed In this Chapter's Specifications.

22 Intermediate shaft bearing
housing oil seals (4WD models) -
replacement

1 Looszen the left front wheel lug nuts, raise
the vehicle, place it securely on jackstands
and remove the left frant whaal,

2 Raemova the splash shield.

3 Remove the driveaxla from the lefl side
of the vehicle (see Section 19),

4 The outer seal can be replaced with the
bearing housing installed on the vehicle, Pry
the seal out with a seal removal tool, or use
a slide hammer and seal remover adapter to
pull the seal. Drive the new seal into its bore
wilh a saal driver or a socket slightly smallar
in diameter than the seal. Caution: The seal
muat be driven in to a depth of 0.35 fo G.43-
inch below the hore, or f will be damaged by
the intarmediate shaft,

5 Toreplace the seal on the inner side,
remove the housing (see Section 23). Place
the intermediate shafl housing In a vise with
paddad jaws, then ramove the saal from the
bore with a seal removal tool, or use a slide
hammer and seal remover adapter to pull the
seal, Drive tha new seal into its bore with &

saal driver or & socket slightly smaller in diarre-
atar than the saal.

6  Install the bearing housing (If removed .
T  The remaindar of Installation Is the
ravarse of the removal steps,

23 Intermediate shaft bearing
housing {(4WD modeis) - removal
and installation

1 The Intermediate shaft bearing housing
containg the bearing that supports the left and
of the intermadiate shaft. It also contains the
shifting fork and sleeve that angage and dis-
engage the left front driveaxle,

2 Loosan the wheel lug nuls, raise the
vahicla, place it securaly on [ackstands and
remiove the laft front wheal.

3 Remove the splash shield.

4  Remove the driveaxle from the left side
of the vehicle (see Section 19),

5  Disconnect the electrical connector and
free the hamess from is retainer. Disconnect
the stabllizer bar link from the lower control
anm,

6  Supporttha bottom of the front differential
with a lloorjack and remove the bolts securing
the left-side carrer mounting brackat.

7  Remaove the bolts and the housing. IT
the bearing housing is removed, the bearing
should be replaced. Clamp the housing in a
vise with soft-laws, and use a slide-hammer
with a bearing puller an tha and to remove the
bearing. Press the new baaring in to tha same
depth as the old ona.

8 Use a new gasket between the housing
and the differential during Installation and use
thread-locking material on the bolts. Tighten
the bolts to the torque listed in this Chapter's
Specifications. The remaindar of installation is
the reverse of removal.

24 Intermediate shaft (4WD models)
- ramoval and installation

1 Loosen the left front wheel lug nuts, raise
the vehicls, place It sacurely on |ackslands
and ramova the left front whesl,
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2  Remove the spiash shiald.

3 Remove the left driveaxle and interme-
diate shaft bearing housing (see Sactions 19
and 23),

4 Thread a slide hammear adapter into
tha hola in the end of the intermediate shaft.
Altach a slide hammer to the adapter,

5 Pull the intermediate shaft out of the dif-
ferantial, taking care not to damage the seal
an the opposite side of the oll pan,

i Make sure the retaining ring Is In position
on the and of the intarmediate shaft, Insert the
Intermediate shaft through the oll pan pas-
sagae and into the diferantial, taking cara not
te damage the oll seal. Rotate the shafl as
necassany to allgn ite splines with the differen-
fial.

T Install the slide hammear on the shaft,
then usae the slide hammer to drive the shaft
I untll its retaining ring locks into place in the
differantial,

8 The ramainder of installation |s the
reverse of the ramoval steps,

25 Front differential carrier -
remaval and Installation

1 Disconnect the cable from the negative
tarminal of the battery,

2  Loosen the front wheel lug nuts, raise
the front of the vehicle and support It securely
on jackstands,

3 Remove the under-vehicle aplash shield,
Drrain the front differentlal lubricant (sea Chap-
ter 1).

4  Disconnect the front driveshaft from the
front differential companion flange (sea Sec-
tion 10} Wrap tape around the bearing caps
g0 thay don't fall off. Support the driveshaft
with & length of wirg or rope so it dossn't
hang.

5  Remove the front driveaxles (see Sec-
tion 19),

B  Disconnect the electical connector from
the front axle actuator motor, Disconnect the
breather tuba from the diferential housing.

7 Place a Jack bensath the differential
carrier. Unbolt the camersto-frame brackets,
removing the bolts to the carrier and the bolts
securing the two brackets to the frame. Care-
fully lower the differential, using a chaln or
straps o securs the differantial io the jack,

B Installation is the reverse of the removal
procedure. Tighten all fastenars to the proper
torque values (sea the Specifications al the
beginning of this Chapter, Chapter 24 and
Chapter 10), Tighten the wheel lug nuts to the
torgue listed in the Chapter 1 Specifications.
9  Refill tha front differential with the propar
lubricant (see Chapter 1),

26 Differential oil seals (front, AWD
models) - replacement

Right side seal

1 Loosen the wheel |ug nuls, raise the
yehicle, place it securely on |ackstands and
remove the wheal. Remove the splash shield
frem under the front axle,

2 Remove the left driveaxle (see Sec.
flon 18).

3 Drain the lubricant from the front differ-
ential (see Chaptar 1).

4  Digconnect the lower stabilizer bar link
fram the lower control arm.

5  Pry the seal out with a seal remover or
pull It out with a slide hammer and adapter,

& Drive in a new seal, using a seal driver
or a socket slightly smaller in diameter than
the seal. Lubricate the lips of the seal with
multi-purpose greasea.

T Filt the differential with the proper lubri-
cant {see Chapter 1),

8 Install the driveaxle (see Section 18),
Reconnect the lower stabilizer bar link.

9 Install the splash shield, if equipped.

10 Install the wheel, lower the vehicle and
chack for proper opearation,

Left side seal

11 Remove the driveaxla (see Section 19,
12 Drain the lubricent from the front differ-
antial (sess Chaptar 1),

13~ Pry the seal oul of the end of the axle-
shaft tube with & seal remover or pull it aut
with a slide hammer and adapter.

14  Drive in @ new seal, using a seal driver
or a socket slightly smaller in diamater than
the seal, Lubricate the lips of the seal wilh
multi-purposs greasa,

15 Reinstall the driveaxle (see Saction 18},
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1 General information

General

The vehicles covered by this manual are
equippad with hydraulically operated front
disc brakes and rear drum brakes, Both the
frent and rear brakes are self adjusting.

Hydraulic system

The hydraulic system consists of two
separate ciroulls, The mastar cylinder has
separate rezervoirs for the two circults, and,
in the event of a leak or failure in one hydraw-
lie eireult, the other circuit will remain opera-
live and a warning indicator will light up an tha
instrument panel when a substantial amount
of brake fluld |5 lost, showing that a failure has
ooourred,

Power brake booster

The power brake booster uses engine
manifeld vacuum lo provide assistance to the
brakes. It is mountad on the firewall in the
engine compartment, directly behind the mas-
tar cylinder,

Parking brake

The parking brake operatas the rear
brakes anly, through cable actuation, It's acti-
vated by a fool pedal located at the driver's
side kick panel.

Service

After completing any operation invely-
Ing dizassembly of any part of the brake sys-
tem, always lest drive the vehicla to check for
proper braking performance before resum-
Ing narmal driving, When testing the brakes,
perform the tests on a clean, dry, fial suface
Conditions other than these can lead to Inac-
curate lest results,

Test the brakes at various speeds with
both light and heavy pedal prassure. The
vehicla should stop evenly without pulling to
ane side or the alher,

Tires, vehicle foad and whesl alignment
are factors which also affect braking parfor-
mance, Warning: Never, under any eircum-

stances, rely on @ jack fo support the vehicie
whila working on . Whenever any of the sus-
pansion or steerng fastenars are loosenad or
removed they must be inspected and, If nec-
essary, repiaced with new ones of the same
pant numbar or of original equipment qualily
and design, Torgue specifications rmust be fol-
lowead for proper reassemily and companant
rafention, Never allempt to heal or straighlen
any suspension or steering components.
Instesd, replace any bent or damaged part
wilh a new ane,

2  Anti-lock Brake System (ABS) -
general information

Refer to Mustration 2.2

Anti-iock Brake Systems (ABS) maintain
vehicle maneuverability, directional stability,
and optimum daceleration under severs brak-
ing conditions on most road surfaces. They do
&80 by monitoring the rotational spead of the
wheels and controling the brake line pressure
ta the whesls during braking, This prevents
tha wheals from lecking up on slippary roads
of during hard braking.

The ABS system on these vehicles is
a three-sensor system; each front wheel is
equipped with ite own sensor, and the rear
wheels share a sensor (mounted in the exten-
gion housing of the transmission an 2WD
mexdels and in the transfer case on 4WD0 mod-
als). This means thal he brake line prassure
to the front wheels can be controlled Individu-
ally, but the two rear brakes are controlled
togeather,

Electro-Hydraulic Control Unit
(EHCU)

The Electro-Hydraulic Contral Unit
{EHCUY}, mounted in the lefl-rear cornar of
the englna compartment, controls hydraulic
pressure 1o the brake calipars by modulating

hydraullc prassure to prevent wheel lock-up

(sea lllustration). It Is made up of the Brake
Pressure Modulator Valve [BPMV) and the
Elactronic Brake Control Module (EBCM)

2.2 The ABS Electro-
Hydraullc Control
Unit (EHCU) is
located at the left-rear
comer of the engine
compartment, next
" to the braks master
\\, cylinder and booster

Basically, he BPMV blaeds off pressure in a
brake line when the Electronlc Brake Contral
Module (EBCM) detects an abnormal docal-
aration In the speed of a whaal (via a whesl
speed sensor signal), When the speed of the
wheel |z reztared to normal, the modulator
once agaln allows. full pressura lo the braks,
This cycls is repeated as many limes as nec-
essary, which results in a pulsing of the brake
pedal, Note: The EHCL can'l ncreass brake
ifne pressive abova thal which s generated
by the mastar cviinder, and it can’t apply the
Irakes by jtself.

In addition to sensing and processing
information received from the brake switch
and wheel speed sensors o control the
hydraulic ling pressurg and avoid whesl [ock
ug, the EBCM alsc continually monitors the
gystem and stores faull codes which Indicate
specific problems.

Wheel speed sensors

Each froml wheel |s equipped with a
speed sensor, which Is Integrai with each
frent hub and wheel bearing assembly. If it
becomes damaged, the enlira hub/wheal
bearing assembly musl be replaced, The gen-
sors arg neither adjustable nor retwildable.

Rear wheel speed |s monitored by the
Vaehicle Speed Sensor (WSS, which i located
In the extension housing on 2WD models and
the fransfer case on 4W0D modeals, For more
informaticn on the VS5, see Chapler 8,

A wheel speed sansor measures whesl
speed by monltarng the rotation of a loothed
ring. As the teath of the ring move through
the magnetic field of the sensor, an AC voll-
age signal Is ganeratad, This signal fraquenay
Increases or decreasas In propertion to the
speaed of the wheel, The EBCM monilars
these signals for changes in wheel spead; if
it detects the sudden deceleration of 3 whesl,
i.a. wheel lockup, the EBCM activetes the
ABS syslem,

Warning lights

The ABS system has self-diagnostic
capabilitiss. Each tima the vehicle Is stanad,
the EBCM runs a sell-tesl. There are twa
waming lights on the instrument panal, a red
BRAKE (lght and an ambar ABS light, sach
with their own functions, During starting, these
lights should come on briefly then go out, If
the red BRAKE light stays on, It indicates a
protiem with the main braking system, such
a8 low flukd level detected or the parking brake
Iz still on, |1 the light stays en aller the parking
brake is released, check the brake fiuid level
in the master cylinder resarvolr (sea Chap-
ter 1)

Tha amber ABS light indicates a problem
with the ABS system, not the main or basic
brake system. If the light stays on, it indicatas
that there is a problem with the ABS sysiem,
but the main system is stil working. Take the
vehicle to a dealer service departiment or
othar qualified rapair shop for diagnesis and
repair
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3.5a Before disassembling the brake, wash it thoroughly with
brake system cleaner and allow it to dry - position a drain
pan under the brake to catch the residue - DO NOT use
compressed air to blow off brake dust!

Checks

Although a speclal electronic tester is
necessary to properly disgnose the system,
thea hemea mechanic can perform a few pre-
liminary checks befora taking the vehicle 1o
a dealer service department ar other repair
shop that is equipped with this lester:

al Check the fuses.

b) Check fhe electrical connectors af the
EBCM and the hydraulic modulator!
motar pack,

¢l Faolfow the wiring harness fo the speed
sensors and brake light swifch and make
sure all connections are secure and the
wiring isn't damaged,

dl Make sure the brake lines, calipars and
wheeal cylindars are fn good conadition.

If the above preliminary checks don't
rectily the problem, the vehicle should be
diagnosed by a dealer sarvice department or
othar qualified repair shop

Traction control

An added feature of some models is an
aptional raction control systerm that usas tha
functions of tha EBCM to provide for safer
driving, IT the wheel spead sensors indicate
wheel slip, the EBCM signals tha PCM o
retard angine timing and reduce tha throtthe
opening, slowing the drive whesls,

3 Disc brake pads - replacement

Refar to lustrations 3,8a through 3.5/

Warning: Disc brake pads must ba replaced
on bath front wheals at the same time - never
raplace the pads on only ang whee!, Also, ihe
dust created by the braks system ls harmiul to
your health, Never blow it out with compressed
air and don't Inhale any of . An approved fil-
tering mask showd be warm when working on
tha brakes, Do not, under any clrcumstances,

3.5¢ Front caliper
mounting details

A Caliper mounting

bolts

8  Brake hosea inlet
fittirg bolt

¢ Caliper mounting
bracket bolts

ise petroleumn-based solvents to clean brake
parts. Lise brake systam cleaner enly!

Note: New Chevrolel brake pad sels come
with new pad retainer clips, and the manufac-
huirar recommends using new clips whenever
pads are replaced. When buying aftermarket
pads, check lo see if they come with naw
olips, If not, order the clips separately.

1 Remove the cap fram the brake fluid res-
ervolr. Remove about two-thirds of the fluid
from the reservalr, then reinstall the cap, Cau-
tion: Brake fluid will damage paint, If any fMuid
iz spifed, wash [ off immedialely with plenty
of clean, cold waler.

2  Loosen the front wheel lieg nuts, ralse
the front of the vehicle and support It securely
an jackstands. Block the wheals al the oppo-
site end.

3 Remove the wheels, Work on one brake
assembly al a time, using the assambled
brake Tar reference If necessary,

4  Inspecl the brake disc carefully as oul-
lined In Section & If machining Is neces-
sary, follow the Information in that Section to
ramava thae disc.

5 Follow the sccompanying photo
saquence for the actual pad replacement pro-

3.5b To make rocom for the new pads, use a C-clamp to depress

the piston into the caliper before removing the caliper and pads

- do this a little at a time, keeping an aye on the fluid level in the
master cylinder to make sure it doesn't overflow

1.5d Remove the lower mounting bolt
and pivet the caliper up, supparting
itin this position

cedure (see illustrations), Be sure (o stay in
arder and read the captlon under each illus-
tration,
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3.5¢ Remowve the inner brake pad 4.5 Remove the outer brake pad

6  When rainstaliing the calipar, be sure the Chaptar 1 Spacifications, level of the brake fluid, adding some I necas-
to tightan the mounting bolts to the torque 7 After the job has been complated, firmiy sary {see Chapter 1). Check the operation of
listesdt in this Chapter’s Bpecifications, Tightan depress the brake pedal a few limes to bring the brakes carefully before placing the vehicle
the wheel lug nuts to the torque lsted in the pads Into contact with the disc, Check the Into pnenmal servica.

1.5g Remove the upper and lower pad retainers from the caliper 3.5h Apply anti-squeal compound to the back of both pads (let
maunting bracket; if they are cracked or distorted, replace them the compound sot up a few minutes before Installing them)

1.5/ Install the upper and lower pad retainers on the callpar 3.5] Install the Inner brake pad . ..
mounting bracket
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3.5k ... and the outer brake pad

4 Brake callper - removal and
installation

Refar to lusiration 4.2

Waming: The dust crealed by the brake sys-
favm s harmful lo your health, Never blow Jt aut
with compressed air and don'l inhale any of
it An approved filterng mask should be warn
whan warking on the brakes, Do net, under
any cireumstances, use palrolpum-based sof-
vants to clean brake parts. Use brake system
claaner oniyf

Removal

1 Loosen the front whesl lug nuts, reise
the front of the vehicle and place it securely
an jackstands, Block the wheels at the oppo-
site end. Remove the front wheel,

2 Remove tha inlet fitting bolt and discon-
nect the brake hose from the caliper, Discard
the old sealing washers (see illustration)
Plug the brake hose iImmedlately to keep con-
taminants and air out of the brake systam and
to prevent loging any more braka fluid than is
necessary, Note: If you are simply remeving

5.2 Hang the caliper out of the way with a plece of wire - dan't let 5.3 The brake pads on this vehicle were obviously neglected, as
it hang by the brake hosel

1.5] Inspect the caliper mounting bolt for
scoring and corrosion, then lubricate it
with high-temperature brake grease (If it

. was dry, pivot the callper up again, slide

the upper mounting belt cut of the
bracket and lubricate Iit, toa)

the caliper for agcess o other componanis,
fegve the brake hose connected and suspand
the caliper with a length of wire - don't lat it
hang by the hose (see illustration 5.2).

3  Ramove the caliper mounting bolts and
detach the callper fram the mounting brackat,

Instalfation

4  Installation is the reverse of removal,
Don't forget o use new sealing washers on
gach side of the brake hose Inat fitting and
be zure to tighten the fitting bolt and the call-
per mounting bolts o the torque listed in this
Chapier's Specifications. Tightan the wheael
lug nuts o the terque listed in the Chapter 1
Specifications.

& Blesd the brake system (see Sectlon 8).
MNete: If the brake hose was not disconneated,
blesding won't be required. Make sure there
are no lsaks fram the hose connections. Tesf
the brakes carefully before reluming the vefi-
cle fo normal service.

4.2 There is a sealing washar on sither
side of the brake hose inlet fitting; be
sure to replace these with new ones

when reconnecting the hose

5 Brake disc - inspection, removal
and installation

Inspection

Rafer {o lustrations 5.2, 5.3, 545, 5.4b, 5.58
and 5.5h

1 Loesen the whesl |lug nuts, raise the
vehicla and support it securely on Jackstands.
2 Remove the brake caliper. |Lisn’t nec-
essary to disconnect the brake hose, After
remaving the caliper bolts, suspand the call-
per out of the way with a plece of wire (see
iustration),

3 Visually inspect the disc surface for score
marks and ather damage. Light scratches and
shallow grooves are normal after use and may
not always be detrimental to brake operation,
but deep scoring requires disc removal and
refinishing by an automotive machine shop.
Be sure o check both sides of the disc (see
illustration). I pulsating hes been noticed
during application of the brakes, suspect disc
runout,

-

they wore down completely and cut deep grooves Into the disc
- wear this severa means the disc must be replaced
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S.4a To check disc runout, mount a dial indicator as
shown and rotate the disc

4  To check disc runout, place a dial indi-
cator-at & point aboul 12-inch from the outer
edge of tha disc (see illustration). Set the
Indicator 1o zero and wm the disc. The Indl-
cator reading should nol exceesd the speci-
fied allowabla runout limit. If it does, the
disc should ba refinished by an automotive
machine shop, Note: When replacing the
brake pads, I's & good ides to resurface the
discs ragardiess of the dial indicator reading,
as this will imparl a smooth finish and ensure
a perfactly fiat surface. efiminating any brake
pedal pufsation or ather undesirable symp-
toms refaled o questionabie discs, Al the vary
faast, if you slect not fo have the discs rasur-
faced, remova the glaze from the surface with
emery cloth or sandpapel, using a swirling
maotion (see illustration),

S5 W's-absolutaly critlcal that the disc not be
machined o a thickness under the specifled
minimurm thickness, Tha minimum wear (or
discard) thicknass |s cast Into tha underside
of the front discs (see illustration), The disc

5.4b Using a swirling motion, remove the glaze from the disc

with sandpapar or emery cloth

thickness can be checked with a micrometar
{see illustration).

Removal

8 Remove the front hub and bearing
assembly {see Chapter 10)

7 Place the hub/brake disc assembly on a
solid work surface, then remove the mounting
bolts and separate the disc from the hub,

Installation

8  Assamble the dise and hub and bearing
assambly. Install the bofis and tghtan tham to
the torgue listad in this Chaplar's Specifica-
fions.

9 The remainder of Installation (g {he
reverse of removal. Tighten the hub and
bearing-lo-steering knuckle bolts to the tarque
listed in the Chapter 10 Specificalions. Tightan
all brake fasteners to the torgue listed in this
Chaptar's Speciflications,

10 Install the wheel and lug nuts, Lower (he |
vehicle and tighten the lug nuts to the torgua

5.5a The minimum thickness Is cast into the disc (typical)

ligted in tha Chapter 1 Spacifications. Depress
the brake padal a few times o bring the brake
pads inte contact with the disc. Bleeding wor'l
be necessary unless the brake hose was dis
connected from the caliper. Check the opera-
tion of the brakes carefully befora diiving the
vehicle

6 Drum brake shoes - replacement

Rafer to fustrations G.4a through 6 40

Warning: Drum brake shoss must be replaced
an bolh wheels at tha same lime - never
replace the shoes on only one wheal, Alsa, the
dust creafed by the brake system (s harmiful o
your health. Mever blow It ot with compreszed
air and don't inhale any of &. An approved fii-
taning mask should be worm when working on
the brakes. Do nof, under any circumstances,
ise petrofecm-hased solvents fo clean brake
parls, Use brake systern cleaner only!

5.5b Use a micrometear to measure disc thickness



8.4a Rear drum brake
assembly

Shoe retractor
spnng

Traliing brake sthoa
(parking brake lever
betiing)

Adiuster lever
Whea! cylindar
Adfuster fevar
sSpring

Adfustar soraw
assambly

Leading brake shoe

1 Loosen the wheeal lug nuts, raise tha
raar of the vehicle and support it securaly an
jackstands. Block the front whesals to keep the
vzhicle from rolling
2  Releasa the parking brake

Remove the wheal Note: All four rear

6.4c Remove the brake adjuster lever (A) and the adjuster

screw assembly (B)

6.48 The tralling shoe is connected to the parking brake lever;
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brake shoss must be replaced al the same
tima, bt to avold mixing up 5, wiork on
only ong brake assembly al a 1im

4 Follew the accompamying illustrations for
{he brake shos replacement procadurse (see
illustrations 6.4a through 6.4n). Be sure to

6.4b Remove the adjuster lever spring

stay In order and read the caption under each
illustration. Note 1: The parking brake lever
is connected fo the tralling shoe but cannot
be disassembled from it The shoe and lever
are replaced as @ unil, Note 2: If the brake
drum cannat be easily removed, make sug

6.4d With locking pliers, lift the end of the shoe hold-down

spring (A) away from the shoe (B}, and remove the tralling shoe

lower the shoe and lever away from the backing plate

B.4f Lift the hald-down spring and remove the |eading
shoe from the backing plate
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6.4g Remove the shoe retractor spring from the backing plate

the parking brake Is complalely released, If
the drum siill cannot be pulted off, the breke off the ad
shoes will have to be retracted. This is done scrawdne
by first removing the plug fram the backing

6.4k Install the new leading brake shoe

plata. With the plug removed, push the lever

star wheel with a narmow
o fuming the adiisier wheel
with another scrawdriver, moving the shoes

G.4h To remove the tralling shoelparking brake lever, depross the
tab at the park cable end and twist the lever off the cabls end

away from the drum (see lllustration 6.4n),
The drum should now co

be checked for cracks, score marks, deep

6.4] Use a socket extension and a hammer to secure the center af
the halrpin spring in its clip on the backing plate

6.4 Reconnect the parking brake cable end to the lever and
install the new trailing shoellever
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64m Clean and lube the threads of the adjuster and
ralnstall [t between the shoes

soratches and hard spots, which will appear
as small discolorad areas. If the hard spots
cannol be ramovad with fing emery cloth or
i any of the other conditions listed above
axist, the drum moust be laken to an aulo-
motive maching shop to have It resurfaced.
Note: Frofessionals recommend resurfac-
ing the drums each fime a8 brake fob is done.
Resurfacing will slimrnale the possibility of
out-af-round drums. If the drums areg woim so
muaty that they can'l be rasurfaced without
excaading the maximum allowalie diarneter
(starnpad inta the drum), then new drums will
be reqguired, Al the very feast, if vou afect not
to have the drums resurfaced, remove the
glaze fraom the surface with emery cloth using
a SWIring oo,

6  Install the brake drum an the axle flange,
Pumg the braka pedal a couple of times, then
lurr the drum and listen for the sound of the
shoes rubbing. If they are, tum the adjustar
star wheael untll the shoes stop rubbing.

T Install the wheel and lug nuts, then lower
the vehicla, Tightan the lug nuts o the torgque
listed in this Chapter's Specifications.

B Make a numbear of forward and reverse

7.5 Use a flare-nut wrench to disconnect
the brake line at the wheel cylinder, then
remove the two mounting balts

stops and operate the parking brake o adjust
the brakes untll satisfactory pedal action is
abtained.

89  Check the operation of the brakes care-
fully before driving the vehicke.

7 Wheel cylinder - removal and
installation

Removal

Refer fo ilustration 7.5

1  Raise the rear of the vehicle and sup-
port It securaly on jackstands. Block tha front
wheels to keop the vehicle from roliing,

2 Remove the brake shoe assambly (sea
Section 8).

3 Remove all dit and foreign matanal fram
around the whesl cylinder,

4  Disconnect the brake line with a flare-nul
wranch, if available, Don’t pull the brake line
away from tha wheel cylinder,

5  Remove the wheel cylinder mounting
bolts (see (llustration).

6. Detach the wheel cylinder from the braka
backing plate. Immediately plug the brake lins
to prevent fluld loss and contamination,

B.4n Install the ad]uster lever and spring, then adjust the shoes
by holding the lever up while tuming the star wheel (the drum
should just be able to slide over the shoes)

Installation

7 Place the wheel cylinder jn position and
install the balts finger tight. Connect the brake
[ine te the aylinder, being caraful not to aross-
thread the fiting. Tighten the wheel cylinder
bolts to the torgue listed in this Chapter's
Spacifications.

8  Tighten the brake line fitting and’ Install
the braka shoes and drum.

49  Blaed the brakes (sae Section 10). Install
the wheel and lug nuts, Lowar the vahicle
to the ground and tighten the lug nuts o the
torque Histad in this Chaptar's Spacifications,
10 Check the operafion of the brakes cara-
fully bafore driving the vehicle,

8 Master cylinder - removal,
installation and reservoir/O-ring
replacement

Removal

Rafer to fustration 8.2

1 Disconnect the cable from the negative
terminal of the battery.

2 Unplug the electrical connector for the
flukd level waming switch (see illustration).

B.2 Master cylinder

mounting detalls

1 Elegirical
cannecior for
fiuid teveal sensor

£ Brake fing
fithings

3 Mounting nits
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3  Remove as much fluid as possible from
the reservolr with a suction gun, large syringe
of a poultry bastar. Warning: /f a poultry
bastaris used, never again use if for the prep-
aration of food.

4 Flace rags under the fittings and prepara
caps or plastic bags to cover the ends of tha
linez ance Ihey're disconnectsd, Caution:
Brake fuid wil damage paint. Cover all body
parts and be careful not fo spill fuld during
this procedure. Loosen the ilfings af the ends
of the brake linas whare they enter the maslar
cylinder. To prevent rounding off the flals, use
& Rare-nut wranch, which wraps around the
fitiing hex.

5 Pull the brake lines away from (he mas-
ter cylindar and plug the ends to prevent con-
taminatian,

6  Remove the nuts atteching the master
cylinder to the power booster (see lllustra-
tion 8.2), Pull the mastar cylinder off the studs
fo remeovea It Again, be careful not to spill the
fluid as this is done.

Instaliation

Rafer to ilfustrations 6,8 and 8,16

7 Bench blead the new master cylinder
belore installing il. Mount the master cylinder
in a vise, with the jaws of the vise clamping on
the maunting flanga.

B Altach a pair of master cylinder bleader
tubes to the outlet ports of the mastar cylindar
[{see illustration).

B Fill the reservair with brake fiuid of the
recommanded type (see Chapter 1),

10 Slowly push the pistons Into the master
oylinder (& large Phillips screwdriver can be
used for this) - air will be axpalled from the
prassure chambars and into the reservoir,
Because the tubes are submearged in Auid, air
can't be drawn back Into the master cylinder
when you release the pistons.

11 Repeat the procedurs until no more air
bubbles are presant,

12 Remove the bieed ubes, one at a tima,
and install plugs in the open ports to prevent
fluld leakage and alr from entedng. Install the

8.8 The best way to bleed air from the master cylinder before
installing it on the vehicle s with a palr of bleeder tubes that
direct brake fluid into the reservair during bleeding

resarvolr cap,

13 Install the mastar cylinder over the studs
on the power brake boostar and tighten the
altaching nuts anly finger tight at this time.
Cron't forget to use a new gasket,

14 Thread the brake line fitlings into the
mastar oylinder. Since the maslter eylinder is
shill a bit loose, it can be moved slightly so tha
fittings thread in easlly. Don't strip the threads
as the fittings are tightened,

16 Tighten the mounting nuts to the forque
listed In this Chapter's Specifications. Tighten
the brake line fittings securaly,

16 Fill the master cylinder reservoir with
fluid, then bleed the lines at the mastar ayl-
inder, followed by bleeding the remainder of
the brake system (see Saction 10}, To blaed
the lines at the master cylinder, have an
assistant depress the brake pedal and hold it
down. Loosen the fithng to allew air and fluid
o escape (see illustration). Tighten the fit-
fing, then allow your assistant 1o retum the
pedal (o ts rest position. Repeal this proce-
dure an both fittings until the fluid Is free of
air bubbles, than bleed the rest of the systam,
Mote: When bleeding the lines at the master
cylindar, baad tha front ine first, foflowed by
the roar ling. Chack the oparation of the brake
syatem carafully before driving the wvahicla,

8.16 Have an assistant depress the brake pedal and hold it
daown, then loosen the fitting nut, allowing air and fluid to
escape; repeat this procedure on both fittings until the
fluid s clear of air bubbles

Warning: f you do nol have &8 firm brake
padal at the end of the bleading procedura,
or have any doubls as fo the effectiveness of
the brake system, DO NOT drive the vaehicle,
Hawva It towed o & dealer senice department
arother qualified repair shop for diagnasis,

Reservoir/O-ring replacement
Refer to flustrations 8.19 and 8.21

Mote: The brake flvid reservoir can be
feplaced separately from the master cylinder
body If if becomes damaged. If there s feak-
age betwean the resenolr and the master oyl-
Inder body, the O-rings on the reservolr can
be replaged.

17 Remove as much fluid as possibla from
the resarvolr with a suctlon gun, large syringe
or & poultry baster. Warning: If a8 poulfry
bastar is used, never again use it for the prap-
aration of food.

18  Place rags under the master cylinder to
absarb any fluid that may spill out once the
raservolr Is detached from the master cylin-
der, Caution: Brake fluld will damage pairnt
Cover all body parts and be careful not o spill
fuid during this procedire.

18 Using & hammer and a small punch,
drive out the roll pins that retain the reservoir
to the master cylinder (see Mustration),

8.19 Driving out the

rall pins that retain

the master cylinder
fluid reservoir
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8.21 The reservoir Q-rings can be
replaced If they are leaking

20 Pull the reservolrout of the master cylin-
der body.

21 I you are simply replacing the Q-rings,
carafully pry the old Q-rings off and install
new ones (see lllustration).

22 Lubricate the reservoir O-rings with clean
brake fluid, then press the reservolr into place
on the master cylinder body and secure | with
naw rell pins.

23 Refill the reservoir with the recom-
mendad brake fluid (sea Chapter 1) and check
for leaks.

24 Bleed tha master cylinder {see illustra-
tion 8.16).

9 Brake hoses and lines -
inspection and replacement

Inspection

1 About every sid manths, with the vehicie
raised and supported securaly on |ackstands,
tha rubber hoses which connect the steal
brake lines with the frant and rear brake
assamblies should be inspected for eracks,
chafing of the outer cover, leaks, bilsters and

9.3 Using a flare-nut wrench, unscrew the threaded fitting (A)
on the brake line, then remave the clip (B) and detach
the hose from the bracket

other damage. These ara Important and wul-
nerable parts of the brake system and inspec-
tion should be completa, A light and mirrar
will be helpful for a thorough check. Il a hose
exhibits any of the above conditions, replace
It with & new ane,

Replacement
Front flexible brake hoses

Rafer fo ifustration 9.3

2 . Loosan the wheal lug nuts, raise the
vehicle and support it securely on jackstands.
Remove the whael.

3 Atthe bracke!, unscrew the brake ling fit-
ling from the hose (see illustration), Use a
flarg-nut wrench to prevent rounding off tha
corners of the fitting nut, and hold the hose
and with a wrench to prevent twisting the
frame bracket.

4  Remove the clip from the bracket, then

- detach tha hose from the brackel.

5 At the calipar end of the hose, remave
the Inlet fitting boll, then separata the hose
from the caliper. Note that there are bwa cop-
per sealing washears on either side of the inlet
fitting {sea [llustration 4.2} - they should be
replaced with new ones during installation.

B  Toinstall the hoese, connect the fitting io
the caliper with the Infet fiting balt and new
sealing washers, Tighten the inlet fitting bolt
lo the torgue listed In this Chapter's Specifica-
tions,

7 Route the hose Into its original location,
making sure it i=n'l twisted. Tighten the hose
brackel bolt securely. Connect the braka line
fitting, starting the threads by hand. Tighten
the fitting secursly.

B Bleed the caliper (ses Section 10).

8 Install the wheel and lug nuts, lower the
vehlcle and tighten the lug nuts to the torque
listed In the Chapter 1 Specifications.

Rear flexible brake hose
Rafar to Musfration 8,13

10 Ralse the rear of the vehlcle and sup-
port it secursly on jackstands. Block the front

wheels to pravent the vehicle from rolling,

11 At the chaszis end of the flaxible hosa,
unscrew the braks line fitting from the hose.
Usa a flare-nut wranch to preavent rounding
off the comars of the fitting nut, and hold the
hose end with a8 wrench to prevent twisting
the frame brackel.

12 Remove the clip from the bracket, hen
detach the hose from the bracket,

13 At the brake fitling |unction block on
top of the laft sida of the rear axle housing,
ramove the hose from the junction black (see
IHlustration),

14 To install tha hose, connect the fitting o
the junction block with a new sealing washer.
18 Route the hese into its original location,
making sure it isn't bwisted, Into the bracket on
the frame. Connect the brake line fitting, start-
ing the threads by hand. Tighten the fitling
securaly and secure the hose with its clip

16 Blesad the rear brakes (ses Section 10},
17 Install the whesl and lug nuts, lower the
vehlcle and tightan the lug nuls to the lorgue
listed in the Chapter 1 Specifications

Metal brake lines

18  ‘When raplacing brake lines, be sura to
use the correct parts. Don't use copper tebing
for any brake syslem compenents, Purchase
stesl brake lines from a dealer or auto parts
stome,

18  Prefabricated brake line, with the luba
ends already flared and fittings Installed, Is
avallable at aulo parts stores and dealer parts
departments. Thesa lines must be bent 1o tha
proper shapes using a tubing bendar.

20 Whean [nstalling the new line, make
sure |t's securely supported In the brackets
and has plenty of clearance betwean moving
or hot companents. Make sure thare's at leasl
1/4-Inch of clearance between parallal brake
lines,

21 Afler installation, check the master cyl-
indar fluld level and add fluid as necessary
Blead the brake system (see Section 10) and
test the brakes carefully bafore driving tha
vehlcle In traffic,

9.13 Disconnect the rear flexible hose from the chassis and the
junction block at the rear axle (1), 2 |s the rear axle vent hose,
3 are the steel brake lines to each wheel cylinder
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scrow at the caliper and then submerged in brake fluld - air will
be sean as bubbles in the tube and container (all air must be
expelled before moving to the next wheal)

10 Brake hydraulic system -
bleeding

Refor to Mustralion 10,8

Warning: Wear aye profection when bleeding
the brake system, If the fuid comes in confact
with your ayas, immediately rinse them with
water and seak medical attenlion,

Mote: Slesding the hydrawlic syslem is neces-
sary to remove any air thal manages fo find
its way into the systern when it's been opaned
during removal and instaifation of a hase, line,
calipar or master cylinder,

1 You'll probably have to bleed the syatem
at all four brakes if air has entered it due to
loww Muld leved, or If the brake lines have been
disconnactad at the master cylinder.

2 If a brake line was disconnected only at
a wheal, then only that caliper or wheel cylin-
der (rear) must be bled.

3 If a brake line |s disconnectad at a fitting
lncated betwaan the master cylinder and any
of the brakes, that par of the system served
by the disconnectad line must be bled

4  Remove any residual vacuum from the
power brake boostar by applying the brake
savaral tifmes with the engine off,

5 Remove the master oylinder reservalr
cap and fill the reservoir with brake fluid. Rain-
stall the cap. Note: Check the il feval offen
during the bleeding opermtion and add Muid as
necessaty o prevent the fuid level from fail-
ing low enough le allow air bubbles inlo the
master cyfindar.

6 Have an assistant on hand, as well as
a supply of new brake fluid, a clear container
partially filled with clean brake fluid, a length
of clear tubing to it over the bleeder valve
and a wranch to open and close the bleadar
valva,

T Beginning at the right rear whesl, loosen
the bleader valve slightly, then tighten it fo a
point where it's snug but can still be loosened
guickly and easily,

8 Place one end of the tubing over the

hleader valve and submerge the othar end in
brake fluid in the container (see [Hustration),
&  Hava the assistant depress the brake
pedal slowly and hold itin the depressed posi-
ficar,

10 While the pedal is held down, open the
bleedar valve just enough to allow a flow of
fluld to leave the valve, Watch far alr bubblas
to exit the submerged end of the wbe. When
the fluid flow slows after a couple of sec-
onds, closs tha valve and have your assistant
release the pedal,

11  Repeat Steps 9 and 10 until no more
air Is sean leaving the tube, then tighten the
bleeder valve and proceed to the left rear
wheal, the right front wheel and the left from
wheal, in that arder, and perform the same
procedurg. Be sure to check the fluid In the
master cylinder resarvair fraquently,

12 Mever use old brake fluld. It contains
maolsture which can cause the fluid to baoil,
rendaring the brake system inopearative,

13 Refill the mastar cylinder with fluld at the

end of the operation,

14 Check the operation of the brakes. The
padal should feel solld when depressed, with
na spenginess. | nacessary, repeat the entire
[rOcess,

15 Before driving the vehicle, sit in the driv-
&r's seal and:

a) Take your fool off the brake pedal,

bl Siart the engine and lef it run for & mini-
mum of 10 seconds. Watch the amber
ABS light on e dash,

&) If the light comes on and does not fum
off after 10 seconds, have the vehicle
towed o & dealer service department or
ofher qualified repair shop. A scan tool
will have fo be used to diagnose the ABS
slslem,

d] I the ABS light goes off affer three ssg-
onds ar &0, turm off the ignition.

&) Repeat paragraphs a) through d) one
more fime. If the amber ABS lght furms
off, test drive the vehicle in an izolated
ared bafore reluming the vehicle fo nor-
mal sarviea,

11.6 Pull the vacuum hose fitting straight out of the
grommaet in the booster

1'
Warning: Do not operate he vehicle if you'e
Ir doubf about the effeciiveness of the brake
syslem.

11 Power brake booster - check,
removal and installation

Refar o iWustrations 11,6, 17,2 and 11,10
Warning: These models have airags. Always
disable the airbag systam befora warking i
tha vicinity of any airbag syesfem component
to avald the possibilify of acoldental dapliog-
mant of the alrbag(s), which could cause per
sonal infury (see Chaplar 12),

Check

Operating check

1 Depress the padal and start the engina,
IF the pedal goes down slightly, operation is
narmal,

2  Depress the brake pedal several limes
with the engine running and make sure that
thera is no change in the pedal resarve dis-
tance.

Alrtightness check

3 Slart the angire and tum it off after ong
of two minutes, Depress the brake pedai
saveral times slowly, If the padal goes down
farthar the first tme bul gradually rises. after
the second or third depression, the boostaris
airtight.

4  Depress the braka pedal while the enging
is running, then stop the engine with the pedal
depressad, If thare is no change In the padal
rasarve fravel after holding the pedal for 30
seconds, the booster is airtight.

Removal

5  Disable the airbag systam (sea Chap-
ter 12}, Disconnect the cable from the nega-
five terminal of the battery

& Detach the vacuum hose from the
booster (gee llustration)
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11.9 Remove the retaining clip and pull out the clevis pin

securing the booster rod to the brake pedal

7 Remove the master cylinder (see Sac-
tlan &)

8  Remove the left side under-dash panal.
9  Remove the retaining clip and slip out
the pin securing tha booster rod 1o the pedal
(see illustration),

10  Remove the four nuts holding the brake
boaster 1o the firawall (see lllustration),

11 Slide the booster straight oul from the
firerwvall until the studs clear the holes and pull
the booster and gasket from the angine com-
partmant.

Installation

12 Installation is the reversa of ramoval,
Be sure o use a new gasket, and tightan tha
booster mounting nuts and the master cyfin-
der mounting nuts to the lorgue values listed
In this Chapter's Specifications

12 Brake pedal travel - check

1 The brake pedal Is not adjustable, but the
travel should be checked Il the pedal seems

low. You'll need a tape measure, yardstick or
rular for this procedure.

2  Depress the pedal a few imes {o deplete
tha reserve in the power brake booster,

3 Weasure the position of the pedal at rest,
You can aithar measure from the floor fo the
padal or from the pedal to the steering wheal,
Racord your reading.

4 Now, depress the pedal (exarting
approdimataly 100 1bs. of force) and measure
how far the pedal has traveled, Compare your
findings with the measuramant listed in this
Chapter’s Specifications.

5 If the pedal travael s excessive, check for
air in the system (bieed the brakes - see Sec-
tian 10). A failed seal in the master cylinder
could also cause-excessive pedal travel.

13 Parking brake - adjustment

Refar o Mustration 13.2

1 Pull the releasa for the parking brake
pedal. Raise the vehicle at the rear and sup-
port It on secure jackstands or a lift.

13.2 Adjuster nut at the brake cable equalizer assembly

11.10 Unscrew the booster mounting nuts (three indicated here)

2 Tighten the adjuster nut securing the
front cable o the equalizer until the right rear
wheeal won'l lum anymora {see [Hustration).
3 Step on the parking brake pedal, then
release . Repeal this four more times,

4 Release the parking brake pedal, then
back off the cable adjuster nut until the right
rear brake just begins to exhibit drag, than
back off the nut twa furthar tums.

14 Brake light switch - check and
replacement

Rafer to iflusiration 14,7

Check

MNote: The brake light switch on 2004 through
2006 models s nol adjustable, If it doesn't
work as described below, replace if.

1 The brake light switch {see illustration)
is located on a brackel that also holds the
Traction Control/Cruise Contral switch, The
switch activalas the brake lighis at the rear
of the vehicle when the padal s depressed.

14.1 The brake light switch [A) is mounted on a bracket at the
brake pedal assembly - the other switch is for the Traction
Control/Crulse Control (B)
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To gain aoccesa to the switch, remove the left-
side undar-dash panal and the heatarfair con-
ditloning duat,

2 IMthe brake lights are inoperative, chack
the fuse first (see Chapter 12).

3 If the fuse |s good, check for vallage to
the switch an the fead wire (refer fo the wir-
ing diagrams at the end of this manual for
the proper color wire to check). If no voltage
i& prasant, repair the wire betwaen the switch
and the fuse box.

4 |l voltage |s present, depress the brake
pedal and check for voltage at the output wire
terminal (again, refer to the wirlng diagrams).
If no voltage is present, replace the switch.

5  If voltage |s presant, check for power on
the brake lght wires at the tail light housings
(with the brake pedal depressed). If volltage
is not presant, repair the cirouit between the

switch and the brake lights,

6 If voltage is present, check for a bad
ground; using a jumper wire connacted to a
good ground, probe the ground wire teminal
at the tail light connector, If the brake lights go
an, repair the ground circult (Tollow the ground
wire from the tail light housing),

T Keep in mind that the brake light bulbs
could be burned out, but the likelihood of all
the bulbs being bumed out is very siim,

Removal

8  Remove left-side under-dash panel and
the heaterfair conditioning duct, if not already
dong,

9  Unplug the electrical connector from the
switch,

10 Ratate the switch countercinckwise
fo remove i from the brackel (see lllustra-
tion 14.1).

Installation and adjustment

11 Installing the new switch (s the reverse
of the removal procedurne, but 2007 and iater
madels requine adjustment, as follows,

12 Rotate the switch counterclockwise until
it releases, then pull the brake padal firmly

rearward (away from the firewall) and keap it

thera,

13 Push the awitch toward the pedal until
the plunger of the switch contacts the padal,
and continue untll the swilch body just touches
the pedal.

14 Rotate the switch clockwise until & oliok
is heard, Adjustmeant 18 correct when (hans
is about 0.028-inch batwesn tha end of the
switch and the conlact point on the padal, with
no pressure on the pedal
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Specifications

Torque specifications

Front suspension

Shock absorber
LIt P TN PR ¢ opummassan i bnsmi s snbaaisciscimgmnn e msmaiss cibans iy
Lower mounting bolts

Lower control arm-to-frame nuts, BYWD i s iimsssrss imsrssiiressd
Lowar contral arm-to-frama bolts, 4W0D

Ealljnlnt-m—-lmr control am nuts
WD and 2?1 EI-I..IEp'E'I'IlEDGr'I
Balljoint-to-upper control arm nuis
b L B e S M PO
WD and Z71 suspension.....
Upper balljolni-to-steardng knuckle stud nut
I I BB e bk s e g RS T KRR S TR i s Bt
il 1yl Tl 1 SRS SRS IR SR G W TP e
POOE And dater-adales s R R
Lowsr balljoint-to-steering knuckle stud nut
2004 models. . :
2005 through 2@0? models
2O B IR IO . v oati s saebys i aisasns s i bimnns ey R RS
Stabilizer bar (frant)
b s i e e e A e
TIN5 S5 S B R A b b T T] h
Hub'bearing assembly-te-stearing knuekle bolts
2004 through 2006 models
N AN R ITDOII . i sy e EES Sa B H  bmmaf 1

Ft-lbs

20

a1
52

15
18

18
114
114

122
133

133
a1
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Rear suspension

LA aoring LBl wilim: [ e R e 56
Shock absorbar
Bl G o M M St M s i 1 ML 26
e e e A 70
Spring shackla-to-framea nut 63
Spring shackla-to-spring riut A3
Spring to front frame brackel nut
2004 and 2005 modals
1 e e MR R L g et N o e RS 58
N L e b L L e e N S Rotate an additional 80 degrees
OB AP T T s e e e R a2
Stabilizer bar link nuts ..., a2
Stabilizer bar clamp bolts a7
Steering
Steering gear-to-frama bella/nuts
HOP 2B DOME o i1 oo sssrs ot 14 baas R e R Lo a9
LI e (R 4Ty ey T A e A R S i AP oL i F 74
Intermediate shaft pinch bolts
[ [l Ty L [ T OO R S S A e R 17
Lower shaft to power Steering QBaT. ... iiiiiimssiiseis i isas s 3
Tie-rod end-to-stearing knuckle ballstud nut
11 T s e S e | PV PPN e 33
Step 2. i Rotate an additional 86 degreas
Stearing wheal PUb......imm 26
Steering colurmn MoUNtng MUES....... oot ittt e b o b 20
Power steering pump
Mounting bolis........... L A R L s A g s ] 1 b 18
Power-stearing pump Bracket BORS.........cocoiiiiin s bbemymn i sbies a7
L L R R P e P o ST P See Chapter 1

1.1 Front suspension and steering components (2WD model)

1 Upper control amm 5  Lower ballioint & Shock absorber/coll spring modlile
Stabilizer bar clamp 6 Tie-rodend 10 Lower conlrol arm

3 Stahilizer bar 7 Stearing gear 11 Steenng knuckle

4 Stabilizer bar fink 8 Stearing gear boo!
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1 General information
Rafer fo Mustrations 1.1 and 1.2

Front suspension

The front suspension (see illustration)
Is fully Independant. Each whaal |5 connactad
to the frame by a sleering knuckle, upper and
lower balljoints and upper and lower control
arms. Shock absorber/coll spring assemblies
are used on 2W0D modsals, while 4WD mod-
els have shock absorbers with torsion bars
Instead of coil springs, A stabllizer bar con-
nacted to the frame and o the twa lower con-
trol arms reduces body roll during cornering,

Rear suspension

The rear suspension consists of a palr of
parallel leaf springs mounted under the rear
axla, with shock absorbars and a stabilizer
bar (see (Hustration)

Spnng shackies
Shock absorbar

Steering system

The stearing system consists of 8 rack-
and-pinion stearing gear and two adjustable
lle-rods, Power assist |s standard. The steer-
Ing damper, if equipped, Is altached to a
bracket on the frame and to the relay rod:

Precautions

Frequently, when working on the suspen-
slan or steering system componants, you may
come across fastaners thal ssem impossible
to lovsen, These fasteners on the underside of
Ihe vehicle are continually subjectsd to watar,
road grime, mud, atc., and can becoma nusted
ar “frozen,” making them extremely difficult to
remaove, In order to unscrew these stubborn
fasteners without damaging them (or other
components), be sure to use lots of penetrating
oil and allow it to soak in for a8 while. Lsing &
wina brush to clean exposed threads will also
sasa remaval of the nut or bolt and prevent
damage to tha threads. Sometimeas a sharp

1.2 Rear suspension/underside compononts

3 Leafsprin
4 Spring plate/-boit |

blow with & hammer and punch (5 effective
in breaking the bond betwesn a nut and bolt
thraads, but cara must be @ken to pravent the
purch from elipping off the fastenar and ruin-
Ing the threads. Heating the stuck fastanar
and surmounding area with a torch somatimes
helps too, but l=n't recommended bacause of
the obwvious dangers associated with fire, Long
breaker bars and mdension, of "cheater” pipes
will increase leverage, but never use an extan-
sion pipe on & ratchet - the mtchating mecha-
nism could be damaged. Somatimas, turning
the nut or balt in the tghtening (clockwise)
direction first will help to break it locse. Fasten-
ars that requira drastic measures o unscrew
should always be replaced with new ones,
Since most of the procedures that are
dealt with In this Chapter Invelve jacking up
the vaehicle and working underneath it, a good
pair of jackstands will be neaded, A hydrau-
lic loor jack is the preferred type of jack to lift
the vehicle, and it can also be used to support
certain components during various oparalions.

Leal spring front mounting bolt
Rear axla
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Warning: Never, under any circumstances,
rely on a jack fo suppor! the vehicle while
warking on it Also, whenever any of the sus-
pansion ar stearing fasteners are loosened or
removed they must be inspected and, If nec-
assary, repleced with new ones of the same
part number or of original equipment quality
and design, Torque specifications must be fol-
lowead for proper reassambly and componant
relention. Never attempt to heaf or stralghien
suspansion or atearing components. nstaad,
rapiace bent or damaged parls with new
anes.

2 Shock absorber module (front,
2WD meodels) - removal, overhaul
and installation

Removal and installation
Fefer to lustrations 2.7 and 2.5

1 Opan the hood and remove the shock
module upper nuts (see illustration).

2 Loosan the fronl wheal lug nuts. Raise
the frant of the vehicle and support it securely
on jackstands, then remave the wheel,

4 Support the outer end of the lower con-
tral arm with a floor jack (the shook absorber
module serves s (he down-slop for tha sus-
persion). The jack must remaln In this posi-
tion throughout the entire procedure,

4  Remove the stabilizer bar link {(soe Sec-
thon 4).

8 Remove the bolt that secures the shock
absorber o the contral amm (see ilustration),
&  Lower tha shock module clear of the
vahicle and take it out,

7 Install the shock module in the vehicle
with its upper studs In the upper mounting
holes and install the nuts to hold |t in place.
Slip the bottom of the shock into its mounting
bracket on the control arm and Install the bolt
and nut.

8  Tightan tha upper mounting nuls and
the stabilizer bar link nut to the torgue values
listed in this Chaptar's Specifications. Ralze

2.6 Remove the lower shock bolt at the lower control arm

the control amm with the floor |ack o simulate
noermal ride height, than tighten the lower
meunting boltinut to the torque listed in this
Chapter's Specifications.

g Inztall the wheels and lug nuts, then
lower the vehicle and tighten the lug nuts fo
the torous listed In the Chapter 1 Specifica-
Hons

Overhaul

Refor o ilustrations 2.12, 2.13, 2.14a

and 2.14b

MNote: Overhadl, In this case, Is the replace-
ment of effher the shock absorber unit ar tho
coil spring. This procedure requires the use of
a heavy-duly spring compressor. IF you dor'f
have one of these fools, It may be more eco-
fomical fo have the procedure performed by
a qualified automolive rapalr facilify

10 Remove the shock module from tha
vahlche:

11 Check the shock absorber for leaking
fiuid, dents, cracks or other obvious dam-
age, Check the coll spring for chips, cracks,
or damage to the coating, which could cause
prematura failure. Inspect the spring seats for
hardness or general deterioration. Before dis-
asaembling your shock module o replace indi-
vidual componants, check on the availability of

2.1 Loosen the nuts
that secure the upper
end of the shock
module to the body
(viewed through

wheel opening, |
fender liner removed) I

parts and the price of a complele rebuill unl

Warning: Dizaszsembling & shoak absorbarioal
spring assembly is potentally dangarouws and
utmost attention must be directed to the job,
or sanous infury may rosult. Lise anly a high-
quiality spnng compressar and canafifly foliow
the manufacturer's Instruclions furnished with
tha tool, Afer compressing tho ool spring, set
it eside in a sefe, isoiated anes.

12 Follawing the tool manufactuner’s instiuc-
tigns, Install the spring comprassor (which
can be obtained al most auts pans storas of
equipment rental yards on a daily rental basis)
on ihe spring and compress it sufficiently 1o
ratieva all pressure from the shock abscrber
(sea lllustration). Caution: Don't damage
Ihe anti-comasion coaling on the sprng when
tightaning the comarassor,

14 Upscraw the nut from the top of the
shock absorber (see llustration),

14 Remove lhe uppar mounting plate, spring
and lower mounting plate (see lllustrations}),

15 Reassemble the shock module by
reversing the disassembly procedure, Thread
the nut onto the uppar énd of the shock
absorber and tighten it lo the lorgue listad In
this Chapter's Specifications.

16 Release the spring compressor tanslon
and ramove it from the spring.

17 Install the shock modula,

2.12 Install a spring compressor on the shock module
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2.13 With the spring compressed, unscrew the nut from the
top of the shock module {prevent the shaft from turning

2.14a Remove the upper mounting plate, noting how
it fits in the spring end . . .

by Inserting a hox bit into the end of the shaft)

3 Shock absorber (frant,
AWD modeals) - removal and
installation

1 Loosen the front wheel lug nuts. Raise
the frant of the vehicle and support It securely
on jackstands, then remove the wheel.

2  3Bupport the cuter end of the lower con-
frol arm with a floor [ack (the shock absorber
module sarves as the down-stop Tor the sus-
pension), The jack must remain In this posi-
fion throughout the antire procedure.

3 Remove the bolt that securas tha shock
absorbar 1o the contrel arm (see |llustra-
tion 2.5),

4 Remove the shock absorbar damper
shaft nut. Hold the shaft with a wrench to pra-
venl it from turning

5 Remova the uppear insulator, than pull
the shock absorber out of the frame mount
and remove it

G Installation is the reverse of the removal
precedure, noting the following points:

2.14b ... then remove the spring from the
lower mounting plate, again noting how
the spring end fits in the plate

a) Assemble the insulalors and the plastic
pilet fing in the same arentation as they
werg during removal.

bi Tighten the damper shaft nut to the
torgue listed in this Chapter's Spacifica-
lions

ol Ralse the control arm with the floor fack
to simulfate normal ride height, then
Hghlen the lower mounting bottinut to the
forqgue listed in this Chapler's Specifica-
fions

d} Install the whesels and fug nuts, then
fower the vehicle and tighten the fug
nuts fo the torgue listed in the Chapter 1
Specificalions.

4  Stabilizer bar and bushings
(front} - removal and installation

Refer fo ilustrations 4.2 and 4.3

1 Raise the vehicle and support it securaly
on jackstands.

4.2 Unscrew the stabilizer link nuts and
separate the links from the stabilizer bar

2 Remove the nuts from the links and
ramove the links (see |llustration), Note: Be
sure to keep the parts for the feft and right
Sides separale,

4 Remove the stabillzer bar clamp bolts
(see illustration)

4  Remova the stabilizer bar.

5 Remove the rubber bushings, noting
which way the slits are facing.

6  Inspect all parts for wear and damage,

¥ Installation is otherwise the reverse of
removal, Be sure to tighten all fastaners to tha
torque values listed in this Chapter's Specifi-
cations.

5 Torsion bar (4WD models) -
removal and installation

Neote: Torsion bars must be replaced as a pair
anly, and are specilic fo the laft or rght side
When working around the lorsion bars, taka
cara not to chip the exterfor coaling, or tha bar
coudid be damaged by rust

4.3 Remove the clamp bolts and take the
stabilizer bar off the vehicle
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6.2 Detach the wheel speed sensor harness from the clips

on the control arm

1 Falsa the front of the vehicle and sup-
port it securafy on |ackstands, Block the rear
wheals, and allow the front wheels to hang
dowm fully.

2 Work on one side at a ime. Begin by
mmarking the relationship of the adjuster am to
the rear end of tha bar, and count the number
of axposed threads on the adjuster ball,

3  Remove the adjuster bolt, the spacar
and the nut,

4 Move the torslon bar rearward with the
adjustment arm still in position until the front
and of the bar clears the lower control arm
anchor, Remove the torsion bar and arm.

5  Forinstallation, slide the adjustmeant arm
anta the torsion bar, using the marks made
previoushy to allgn their zplines.

6  Slip the fronl end of the bar into tha
splined anchor In the lowear control am and
reinstall the adjuster boll, spacer and nut.

7 Tighten the adjusier nut the same num-
her of fums you have recorded before disas-
semibly,

B Drive the vehicle so the suspension will
setlle, then compare the left and right side
ride-hakghts and adjust the torsion bars, if nec-
egsary, by tuming the adjuster nuts a lille at g
tima in the desired direction. Ba sure fo roll
the vehicle back-and-forth a few lest between
adjustments, and keap In mind that the final
adjustment should ba made as the adjustar
nut Iz tightened, nol loosened

6 Upper control arm - removal and
installation

Removal
Refar fo ilfustrations 6.2 and 6.5

1 Loosen the wheel lug nuts, ralse the
fromt of the vehicle and support It securety
on [ackstands. Ramove the wheel. Position a
floor jack under the lower cantrol arm in the
area undernaath the balljoint, Raise the jack
slightly to gimulate normal ride height

2  Remove the ABS sensor hamess from
the control arm (see llustration). Mote how
the harness is anented bafore remaoval.

3 Disconnect the front brake hose from the
control amm, I attached.,

4. To free the upper control arm balljaint
stud from the steering knuckle, loosen the
balljpint nut a few turns (don't remave L),
install a balljoint remover and break the
balljgint lonse from tha knuckie {ses llustra-
tion 7.4), Now remove the nut, Mote: If you
dan't have the proper balfoint removal foof,
& “picklefork” type ballioint separator can ba
used, bul keep in mind thal ihis fype of tool
will probatdy destroy the balliolnt boaot,

=] If you're working on a 4WD model, mark
the positions af the adjustment cams to the
frame,

6 Unscrew the upper contrel arm pivot
bolts and remove the control arm (see [us-
tration).

Installation

7 Instalation is the reverse of the removal
ateps, If you're working on a 4W0D model,
allgn the marks you made on the adjust-
mant cams and the frame. Tighten the control
arm pivol bolis and balljoint nut to the targue
llsted In this Chapter's Specifications, Tighten
the wheal lug nuts to the torque listed in the
Chaplar 1 Specifications.

8  Have the front end alignment checked
and, If necessary, adjusted.

7 Lower control arm - removal and
installation

Removal

Refer lo Mustrations 7.4 and 7.6

1 Loosan the whesal lug nuts, raise the
wvehicle and support |t securely on jackstands
placed under the frame rails. Remove the
wheal

6.5 Unscrew the control arm pivot bolts

7.4 Use atwo-jaw puller or a balljeint
tool to separate the balljoint fram
the control arm

2 Disconnect tha stabilizer bar link from the
lower control arm (see Section 4). On 4WD
models, remove the torzsion bar (see Sec-
tion 5).

3  Detach the shock absorber from the
lower cantrol arm (sea Section 3). If you're
wiarking on a 4WD model, remova the stesr-
ing Knuckle (see Saction 11),

4  To free tha lower contral arm balljoint
stud from the steering knuckle, loosan the
balljoint nut a few turns (don't remove it}
install a balljoint remover and break the
balljpint loose from the knuckle {ses [lus-
tration}. Mow remove the nul, Note: If you
don't have the proper baflfomt removal tool,
a “ploklefork"” type baloint separator can be
used, bul keep fn mind that this type of foal
will probatly destroy the balfoint hoot,

& I you're working on a ZWD modal, mark
the positions of the adjustment cams to the
frame.

6 Remove the lower control arm pivel
boits and nuts, noting which way the bolts
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are installed (see iHustration), FPull the lower
contrel arm from its frame: brackets. Slip the
balloint stud out of the sieerng knuckle and
remove the lower controb arm from the vehi-
cle.

Installation

7 Instaligtion is the reverse of removal.
If you'ra warking on a 2WD modeal, align tha
marks you made on the adjustment cams and
the frame. Be sure o tighten all fasteners
lo the forque values listed in this Chapler's
Speacifications.

8  Insiall the wheal and lug nuts. Lower the
vihicle and tighten the lug nwts to the torque
listad in the Chapter 1 Spealfications.

9 Have the front end alignment checked
and, if necessary, adjusted,

§ Balljoints - check and
replacement

Check

1 Inspect the contrel arm balljoints for
Inosaness anylima sither of them is sepa-
rated. Ses il you can turn the balistud In its
sockel with your fingers, If the balljoint is
Ioosa, or if the ballstud can be tumed, replace
the balljeint. You can also check the lowar bal-
ljoints with the suspension assembled as fol-
lcws.

2 Loosen the wheel lug nuts. Raise the
vahicla and support |t seourely on jackstands
placed under the frame rails, Remove the
wheals.

3 Wipe the balljoints clean and Inspect the
saals for auts and tears, If & balljoint seal is
damaged, replace the balljoint.

4 Check the balljoints for wear by trying
lo move each control arm up and down, In
relation to the staering knuckle, with a pry-
bar 1o ensura that the balljeint has no play. I
any balljoint does have any significant play,
replace it

[

B.7Ta Upper balljoint mounting bolts

Replacement
Refer to Wustralions B.7a and B.7b

5  Both upper and lower balljoints are
replaceable, The control arm doas not have
to be removad. Follow the procadura for
the upper or lower control am removal [Seo-
tions 6 or 7) but do not remove the control
arm mounting bolts.

&  Separale the balljoint from the steering
knuckle (Section & or 7),

T Remove the bolls sacuring tha balljoint
o the control arm (see illustrations),

& Install the new balljoint, tightening tha
bolts to the torque listad in this Chapter's
Specifications. Be sure to use new bolls
and nuts, The ramainder of installation is the
reverse of the removal procedure,

8 Have the front end alignment checked
and, if necassary, adjusted,

% Hub and bearing assembly (front)
- removal and instaliation

Refar fo Nustration 9.5

Warning: The dust crealed by the brake sys-
tem {5 hanmiul to your frealth. Mever blow if

7.6 Lower control
arm plvot bolts, Note |
the marks on the
adjustment cams
and the frame (2WD
models only; on
AWD models, the
adjustment cams are
on the upper control
amm pivot bolts)

out with compressed alr and don’t nfiale any
of it. Do nol, under any circumstances, use
pefrolaum-hasaed solvents fo clean brake
parts, Use brake syslem cleaner only.

Note 1: The hub and bearing assembly is
sealea-for-iife, If warm ar damaged, it must ba
replaced as a unit,

Note 2: Tha ABS wheal sensor is an Infegral
parl of the hubsbearing assembly, which (s
replaced as & unit,

Removal

1 Loosen the front wheel lug nuts, ralse the
vehicle and support It securely on jackstands.
Remove the whesl,

2 I you're working on a 4WD model,
remove the hub cover, then unscrew the
driveaxlefhub nut with a socket and large
broaaker bar {see Chapter 8). Brace a large
prybar across two of the wheal studs or inser
a large screwdriver through the canter of the
brake caliper and into the disc cooling vanes
to pravent tha hub fram turning as the nut is
Inosened. Note: Discard the nut. A new ona
should be used during installation.

4 Remove the brake caliper and hang it out
of the way with a pieca of wire, then remove
the caliper maunting bracket (see Chaptar 9).

8.Tb Lower balljoint mounting bolts
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9.5 Remove the balts that secure the hub and bearing

assembly to the steering knuckle

4 Disconnact the ABS sensor alectri-
cal connecter and mark the position of the
bolts securing the ABS bracket, Remova the
balts and tie the harness and bracket aside
On 4WD models, the steering knuckia must
be removed for access to the hubfbearing
assembly mounting bolts {ses Section 11},

5  Remove the hub and brake disc from tha
spindle as an assembly (see illustration).
The splash shisld will come off as the compo-
nents are separatad

B With the discihub assembly on the floor
or a workbench, remove the bolts securing
the disc la the hub,

Installation

7 Clean the mating surfaces on the hub
and braka disc,

8 Assemble the disc and hub on a flat sur-
faca, Install the bolts, tightening them to the
torque listed in the Chaptar 8 Specifications.
9 Install the hub and bearing/brake disc
assembly and disc splash shield to the stear-
Ing knuckla, tightening the bolts to the torque
llated in this Chapter's Specifications,

10 The remainder of installation is the
revarsa of the removal procedure,

11 Install the wheel, lower the vehicle and
tighten the lug nuts to the torgua listed in the
Chapter 1 Specifications.

10 Wheel studs - replacement

Refor to Mustration 10.3

MNote: This procedure spplies fo both the frant
and rear whes! studs

1 Loosan the wheel lug nuls, raise the
vahicle and support It securely on Jackstands.
Remove the wheal,

2  Remova the brake disc (see Chapter 9},
3 Push the stud oul of the hub flange with
a prass tool (see illustration),

4 Inzert tha naw stud into the hub flange
from the back side and Install some flat wash-
ars and a lug nut on the stud

5  Tighten the lug nut untll the stud is
seated in tha lange.

G Reinstall the disc and caliper (see Chap-
ter B). Install the wheal and lug nuts, Lower
tha vehicle and fighten the lug nuts to the
torque fisted in the Chapter 1 Specifications.

11 Steering knuckle - removal and
installation

1 Loosen the wheal lug nuts, raise tha
vahicla and support it securely on Jackstands,
Femove the wheel

2 [Ifyou're working ona 4WD model, remove
the hub cover, then unscrew the driveaxlaihub
nut with & sockat and large breaker bar (see
Chapter 8). Brace a large prybar across two of
the wheal studs or insert a large scrawdriver
through the centar of the brake caliper and Into
the disc cooling vanes to prevent the hub from
turning as the nut is loosened.

3  Remove the brake caliper and brake disc
{spa Chaptar 9). Hang the caliper out of the
way on a pisge of wire (don't disconnect the
brake hose) Note; Only the caliper mounting
bracket-to-knuckie bolts need to be remaved.
The calipar and bracke! can be removed and
wired out of the way as an assembly

4 Remaove the hub and bearing assembly
(see Saction 8). On 4WD models, remove the
driveaxie.

5  Remove the disc splash shield from the
staerng knuckla,

6  Unbolt the brake hose brackel from the
top al the stearing knuckle, [T attachad,

7  Disconnect the tie-rod end from tha
sleering knuckle (see Section 18),

B Disconnect the balljoints from the stear-
ing knuckle (see Sections & and T)

B Remove the stearing knuckle.

10 Installation |s the reverse of removal, Be
sure to tighten the balljoint, te-rod end and
hub-and bearing assembly fasteners to the
torque values llsted In this Chapler's Spaci-
fications, Tighten the callper mounting bolis
e the torque values listed in the Chapter 9

10.3 Use a small prass tool such as this to push the
stud out of the flange

Specifications. Tightan the driveasiatiub nut
to the torque listed in the Chapter 8 Specifi-
cations (4WD models). Tighten the whaal
Jug nuts to the torgua listed in the Chapter 1
Specifications,

12 Shock absorber (rear) - removal
and installation

Refer to Wustrations 12.3a and 12,38

1 Ralge the rear of the vehicie and suppon
[t saourely on jackstands placed undernaath
the frame ralls. Block the front wheels so
tha vehlcle doaan't roll off the stands. Nota:
It fsn't necessary o remove the rear wheels,
but doing so will improve accaess fo the shiock
absorbers,

2 Bupport the rear axle with a fioor jack
placed under the axle lube closest 1o tho
shock absorber belng removed,

3 Remove the shock absarber upper and
lower mounting fasteners (see lllustrations),
4  Remove the shock absarbar,

5  Installation iz the revarse of removal,
Tightan all fasteners to the torgue values
Hsted in this Chapter's Specifications.

12.3a Rear shock absorber upper
mounting bolts (one not visible)
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12.3b Rear shock absorber lower mounting bolt/nut

13 Stabilizer bar and bushings (rear)
= removal and Installation

1 Loosen the rear wheel lug nuts, raise the
rear of the vehicle and support it securely on
jackstands, Block the front wheels {o kesp the
vehicla from rolling off the stands. Remove
the rear wheals:

a Hel X
14.4 Remove the four U-bolt nuts and the
lower leaf spring plate

14.5 Remove the bolts and separate the
shackle from the leaf spring and frama

2 Ramava the stabllizer bar link-fo-frame
nutsibolts

3 Remove the nuts from the lower ends of
the links, then separata the links from the bar.
4  Remove the siabilizer bar clamp nuts
and remove the stabilizer bar,

5  Inspect the stabilizer bar bushings and
link bushings for cracks, tears and other signs
of deterioration. Replace as necessary.

& Installation is the reverse of removal. Be
sure to tighten all fasteners to the torque listed
In this Chapter's Specifications

14 Leaf spring (rear) - removal and
installation

Removal
Refer to flustrations 14.2, 14.4, 14.5 and 14.6

1 Loosan the rear wheal lug nuts, Ralse
the rear of the vehicle and support it securely
on jackstands placed undemeath the frama
ralls. Block the front whaels to pravent the
vehicie from rolling. Remove the rear wheels.
2 Bupport the rear axle housing with a
floar jack placed undernaath the diffaren-
fial. Detach the parking brake cabla from its
bracket on the leal spring (see illustration).

Lide

14.6 Front leaf spring mounting bolt

14.2 Detach the parking brake cable from the leaf spring

3 Disconnect the lower ands of the shock
absorbers from the axle housing (see Sec-
than 121,

4  Spray the nuts on he U-<bolts with pen-
atrating oil and allow it to &it 8 faw minutes,
Remove the L-bolt nuts and the anchor plate
from below the spring (see illustration), Waork
on only one leaf spring at a time; the other
spring will keep the axle assembly located
under tha vehicle,

5 Remove the nuts and bolts and delach
the rear spring shackle, then carefully lower
the spring down (see illustration). The spring
i5 heavy

6  Remove the bolt and nut fram the front
spring mount and remaove the leaf spring (see
illustration).

Installation

T Mount the spring at the front brackat, but
do not fully tighten the bolt.

B Lising an assistant or another [ack, ralse
the spring until it sits batween the U-bokts and
tha anchor plate can be installed and tha U-
bolt nuts tightened hand-tight Mote: The
manufaciurer recommands using new Li-bolts
and nuts when reinstalling the springs.

8  Raassemble the rear shackle (o the rear
spring aye.

10 Bafore tightening tha bollsinuts, ralse tha
raar axle with a floor jack to simulate namal
ride height, than tighten the fastensrs to the
torque listed in this Chapter's Specifications.
11 Install the wheals and |lug nuts. Lower
the vehicle and tighten the lug nuts to the
torque listed In the Chapter 1 Spacificalions.

15 Steering wheal - removal and
installation

Warning: Thess models are gguipped with
afrbags, Always dissble the alrbag system
(see Chapter 12} before working in the vizinity
of any alrbag aystern componant to avold the
possibility of accidental daployrnent of the air-
bag, which could cause personal infury.
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15.3a To release the pins that sacure
the alrbag module to the steering wheel,
insert a screwdriver into the holes in the
back side of the steering wheel . . .

Removal

Refer to Mustraiions 15.38, 1534, 154

and 156

i Park the vehicle with the wheels poinling
stralght ahead. Dizconnect the cable from the
negativa terminal of the battery.

2 Refer lo Chaptar 12 and disable the air-
bag system

3  Insart a screwdriver into the haole for
the sprng clip that retains the airbag module
(see lllustrations) and push the spring aside
to release the pin. Now do the same thing to
raleaze the pin on the other side of the staer-
Ing wheel

4 Pry up the connector lock and disconnect
the yellow elactrical connector from the mod-
ule {see (llustration). Set the module aside in
a safe, isolated area, with the airbag side of
thie module facing UF Waming: When carmy-
g the airbag moduwle, keep the diver's {irm)
side of it away from your body, and when pour
sat it down, make sure the driver's side /s fac-
g un

5 Canter the steering wheal,

i L.

15.6 Check to ses if there are alignment
marks on the steering wheel and the
steering shaft; if there are none,
make your own

)%

15.3b ... and pry each spring clip aside
to clear the pin (there are two pins; one on
each side of the steering wheel) - stearing
wheel removed for clarity

6  Ramowve the stearing wheal retaining nut
and mark the position af the steerng whesl o
the shaft, if marks don't:already exist or don't
line up {see [ustration).

7 Loosen the steering wheel retaining
nut two full fums, then pull on-and rock the
stearing wheeal to ramove It by hand, IF the
whael dogsn't come off by hand, use a stear-
ing wheal puller to remove it. Warning: Do
ot hammar an the shaft af the poligr in an
afternpl to loogen the wheel from the shaft,

8  Lift the steering wheel from the shaft,
Warning: Don't alfow the steering shafl o
um with the steenng whee! removed. If the
shaff turns, the alrbag clocksprng wifl ecome
uncentared, which may cause ihe wire natde
to break when the vehicle s relumed fo ser-
vice.

Installation

Refer to fustrations 15.98, 75.90 and 15.12
Warning: The aimag clockspring assembly is
& ribbon-fike mechanism that allfows elecirical
current to fliow to the girbag modole regardless

15.9a When the clockspring is centered
on models with a spring lock tab, the
arrow on the housing will be aligned
with the arrow on tha hub

i d . L .I.
15.4 Pry up tha connector lock, then pull
the connector out of the airbag module

of steenng wheal pasition, If the clockspring
becomes uncantered, it may braak when the
valhicle js refurned fo service.

Nate: !f is nol necessary fo remove the eiock-
spring unless repalrs ko the steering colmn
are raquired. The clockspring does not have
to be cantered unlass the canter hub of the
clockspring was movad while the steering
whee! was off ar the clockspring was removed
from ite steering column, Follow the cenfer-
g procedure iF the clockspring was remaoved
and the aligiment was changed.

5  Before installing the stearing wheal,
maka sure the alrbag clockspring s canterad,
MWote: On e models covered by this manial,
twa style clocksprings are used! one type has
a window on fhe front faee and no sping lock
tab an the back. The other type dogs nal have
a window but does have a spring lock fab (see
illustrations),

10 the alrbag systam clockspring 2 not
centared, ramove the steering column covers
{sea Chaptar 11). Remove the three screws
and lift the clockspring off the steering cal-
umn. You may have lo cut a plastic wire-tie
sacuring the clockspring hamass to the steer-
ing column

15.9b On clocksprings with a centering
window, the clockspring Is centered when
the window [(A) appears yellow and the
two arrows (B} are aligned
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15.12 To center the clockspring on
models with a spring lock tab, hold it
with its underside facing up, depress

the spring lock and rotate the hub in the
direction of the arrow until it stops, then
turn it in the opposite direction 2-1/2 turns

11 It yvour cleckspring has a window on the
frant and no spring lack tab on tha back, hold
It face up and turn the hub clockwise until it
stops {don't apply excessive force), Now
slewly tum the hub counlerclockwise at leasl
two turng wntil the window tums yellow and
the arrows on the hub and the housing ara in
alignment (see |lustration 15.9b). Proceed
o Step 13.

12 If your clockspring does not have a win-
dow on the front, tum it ovar and daeprass the
spring lock on tha back, than mtats the hub n
the direction of the armow on the housing until
it atops (don't apply too much force), Mow wm
the hub 2-1/2 twms in the opposite direction
and release the spring lock tab (see illustra-
tion). Frocaed to the next Step.

13 Install the clockspring with its screws,
Secure the wiring harnass with a new wira-
fig, making sura the harmess (sn't kinked, Also
Install the stearing column covers,

16.7 Upper intermediate shaft-to-steering column shaft pinch bolt
(A). B are the nuts securing the intermediate shaft to the firewall

14 Insiall the wheesl an the stearng shaft,
aligning the marks.

16  Inatall the steering wheel nut and tightan
it to the torgue listed in this Chapter's Specifi-
cations.

16 Caonnect the airbag connector to the back
of the airbag module. Make sure the connec-
tor lock s sectrely angagad,

17 Position the airbag modula on the steer-
ing wheal and push it In untll the pins on the
module engage with the spring clips.

18 Refer o Chapter 12 for the procedure to
enable the airbag system.

16 Steering column - removal and
instaliation

Warning: The models covared by this manual
are equipped with airbags. Always disabla the
afrxag system when working in the vicinity of
alrbag systam componerts {ses Chaptar 12),

Removal
Refar o Nustrations 16,7 and 16.8

1 Park tha vahicle with the wheals painting
straight ahead, Disconnact the cable from the
negative terminal of the battery, Disabla the
alrbag system (sea Chapter 12)

2  Remaove the steering whesl (see Sec-
tion 15), then turn the ignition key to the
LOCK paosition to prevent the steering shaft
frem turning, Cautlon: If this i not dane, the
airbag clockspnng could be dameaged.

3 Remove the knee bolstar and the rain-
forcement behind it {see Chapter 11).

4 I the vehicle |s equippad with & Lt col-
urmn, pull the tit lever out of the steering col-
L.

5 Remove the steering column covers (see
Chapter 11). Disconnect the shift cable at the
column {see Chapter TB).

6  Disconnect the electrical connectors for
the steerng column harness, body harness
and the electical cannector at the shift-lock
solanoid,

T Remove the pinch bolt securing the
steering shaft 1o the upper intermediate shafl
(see illustration). Note: Mark the refation-
ahip of the infermediale shaft lo tha stesrng
cofumn shaf,

8  Remove the steenng column mounting
bolts (see illustration 16.7 and the accom-
panying lllustration). lower the column and
pull it te the rear, making sure nothing is stil
connacted, Separate the Intermediate shaft
from the stearing shaft and remove the ool-
uirrn.

Installation

Neote: If & new cojumn s baing installed,
chack to see if a shipping lock pin s present.
If 20, ramowve i,

8  Gude the steering column into position,
connedt the intermediate shaft, then install
the mounting nuts, but don tighten tham
yat.

10 Install the coupler pinch balt, then tighten
tha bolt ta the torque listed in this Chaptar's
Spacifications,

11 Tighten the column mounting nuts to the
torque listed 0 this Chapter's Specifications.
Note: Clean the old sdhesiva from the bolf
thraads, ihen apply new threadiocker adhe-
siva before installation,

12 The remainder of installation is tha
reversa of rermnoval,

17  Intermediate shaft - removal and
installation

Refer to ilystration 17,4

1 Park the vahicle with the wheels pointing
straight ahead. Disconnect the cable from tha
negative terminal of the baltery. Disabla the
airbag system (see Chaptar 12).

2 Turn the ignitlon key to the LGCK posi-
lien 1o prevanl the steering shaft from tuming.
Caution: IF this s nof done, the alrag clock-
spring couwld e damaged,

16.8 Remowve the stearing column mounting nuts
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17.3 Mark the relationship of the upper and lower halves of the

Intermediate shaft, then remove the coupler bolt

3 Working under the hood, mark the rela-
lianship of the upper Intermediate shafi to the
lowear Intermediate shaft (see NMustration),
Remove the shaft couplar nut and remave the
boll securing the lower Intarmediate shaft to
the upper intermediate shaft. Note the direc-
Hon that the bolt Is insarted (it must be rein-
stalled in the same direction),

4 Mark the relationship of the lower Inter-
mediate shaft to the stearing gear input shaft,
then remove the Intermadiate shaft-lo-stear-
ing gear pinch bolt,

5  Blide the lower portion of the intermedi-
ate shafl downwards and off the upper inter-
mediate shaft, then remave the lower shafl
from the steering gear,

6 Il s necessary to remove the upper
partion of the intermediate shall, reler o Sec-
tion 16, Step 7

T Installation is the reverse of ramoval. Ba
sure to align the matchmarks and tighien the
coupler bolt and the shaft-to-steering gear
pirich boll to the torque listed (n this Chapler’s
Specifications,

damage to its boot

. B
18.3 Use a puller te ramove the tie-rod end without

18 Tie-rod ends - removal and

installation
Removal
Refar to ifustrafions 168.2 snd 18.3
1 Loosen tha wheal lug nuts, raise the

front of the vehicle and support It securely on
[ackstands, Apply the parking brake and black
Ihe rear whasls to keep the vehicle from roll-
ing off the fackstands. Remove the whesl,

2 Measure the length of exposead threads
on the tie-rod end and write this figure down,
hen break loose the te-rod end jam nut (see
ilustration). Warning: The manufacturer
recommends replacing the jam nut with a new
ofte whenewvar it has bean removed.

3 Loosen (but don't remove) the nut on the
tig-red and ballstud and bresk loose the lie-
rad end from the stoaring knuckle amm with a
pulier (see illustration). Now remove the nut
and detach the tie-rod end from the steering
kniickle

4 Unscrew the tie-rod end from the lla-rod

18.2 Hold the hex with a wrench while loosening the jam nut

Installation

9 Thread the new [am nut on the new tle-
roel end so that the same length of threads
are exposed as in Stap 2,

6  Connect the tie-rod end o the steering
knuckle arm. Install the nut on the ballsiud
and tightan It to the torque listed in this Chap-
ter's Specifiications.

T Tighten the |am nul securely snd install
the whaal, Lower the vehicle and lighten the
lug nuts to the torque listed in the Chapter 1
Specifications,

8  Have the front end alignment checked
and, if necassary, adjusted.

19 Steering gear boots -
replacement

Reafar to fuatration 19,3

1 Loosen the whasl lug nuls, raise the
front of the vehicie and support it securaly on
|ackstands. Remove thie whaels,

18.3 Cut the steering gear boot clamps off with a pair
of side cutters
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20.5 Unscrew the bolt and remove the pressure and return line

fitting from the power steering gear

2 Remove the tle-rod ends from the tia-
rods (see Section 17}

3 Cutoff the boot clamps and discard tham
(ses illustration),

4 Mote tha location of the allgnment marks
on the boots and steering gear (one amrow-
head mark on the rear side of each boot and
two on the gear next to it), Remave the boots.
5 Install a new clamp on the inner end of
the boot,

6 Apply multi-purpose grease to the groove
on the tie-rod (where the outer end of the boot
will ride) and the mounting grooves on the
steering gear {where the Inner bool and will
be clamped).

7 Line up the marks on the boot and steer-
ing gear and slida the new boot onto the
stesaring gear housing,

8  Make sure the boaot isn't twisted, then
fighten the new innar clamp with a clamp-
crimplng tool {available at most aulo parts
stores),

8 Install and tighten the auter clamps.

10 Install the tie-rod ends (see Section 18).
11  Hawve the front end alignment checked
and, if necessary, adjusted.

21.3 Detach the power steering pressure
line (A} and return hose (B) from the pump

20 Steering gear - removal and
installation

Refer to ifustrations 208 and 20,6

Warning: 00 NOT allow the stearing column
shaft to rotate with the steering gesr removed
or damage fo the airbag systam could ocour,
As & mathod of preventing the shaft from furn-
Ing, wrap the seat belf around the rim of the
stearng whee! and buckle the balt in place,

1 Loosen the front wheel lug nuts, ralse the
frant of the vehicle and support it securely on
jackstands. Apply the parking brake. Remove
the wheels.

2 Remove the undar-vehicle splash shield.
Also remove the skid plate balts and the skid
plate, If equipped. Remove the steering gear
crossmember (sea Chapter 11). On 4WD
madals, remove the frant differential housing
(see Chapter 8).

3 Mark the relationship of the Intermedi-
ate shaft coupler to the stearing gear ingul
shaft and remove the pinch bolt {see llustra-
tion 17.3)

4  Detach the tie-rod ends from the steer-

21.4 Remove the pulley from the power
steering pump with a pulley removal tool

20.6 Rack-and-pinion steering gear mounting bolts: A,
vertical; B, horizantal

Ing knuckles (see Section 18).

5  Position a draln pan under the stesring
gear. Remove the boll and detach the pras-
sure and retum lines from the steering gear
(see illustration). Cap tha lines fo prevant
leakage

&  Unscrew the mounting nuts, remove the
washars and slide the bolls oul, Lowar the
steering gear from the vehicle (see illustra-
tion). There are two vertical bolts and two
horzontal bolts securing the steering gaar,

¥ Installation is the reverse of removal,
Be sure to tighten all fasteners (o the torgque
values listad in this Chapter's Specifications
and the Chapter 11 Specifications. Tighken
the wheel lug nuts o the torgue listed in the
Chaptar 1 Specifications. Check the power
stearing fluid lével and add some, i necas-
sary (see Chapter 1), then blaed the system
as described in Section 22

21 Power steering pump - removal
and installation

Removal
Refar to Mustrations 21.3 and 21.4

1 Disconnect tha cable from the negative
terminal of the battery, and remove the air fil-
ter assembly (see Chapter 4)

2 Remove the serpenting drivebalt (see
Chapter 1)

3  Position a drain pan under the power
stearing pump. Linscraw the pressure hose
fiting from the pump with a flare nut wrench
{sea illustration). Plug the hoses o prevent
contaminants from antaring.

4  Remove the pulley from the pump with &
spacial power steering pump pulley remover
{see illustration),

5  Free the wirng hameass from the retainer
on the power steering pumg.

6 Remove the pump mounting fastenars
and lift the pump from the vehicle, taking cane
not to splll Nuid on the paintad surfaces.
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21.7 Press the pulley onto the shaft using
a pulley installation tool - don't attempt
to drive it on with a hammer or push
it on with a traditlonal press!

Installation
Refer to ilustration 21,7

T Press the pulley onlo the shaft using a
spacial pulley installer tool (see illustration).
An alternative tool can be fabricated from
a long bolt, nul, washer and a socket of the
same diameter as the pulley hub. Push the
pulley onto fhe shaft untll the frant of the hub
Is fiush with the shaft, but no furthar,

8  Position the pump in the mounting
bracket and install the mounting bolts or nuts.
Tighten the fasteners to the torque listed In
this Chapter's Specifications,

8  Connect the hoses to the pump. Tighten
the fitings securely,

10 Install the drivebalt and fan shroud,

11 Fill the power stesring reservolr with the
recommendead fiuld {sea Chapter 1) and bleed
the system following the procedure desoribed
In the next Section

22 Power steering system - bleeding

1 Following any operation in which the
power stearing fluid lines have been discon-
nected, the power steering system must be
bled to remowve all air and obtain proper steer-
Ing parformance.

2 With the front wheels in the stralght
ahead position, check the power stearing fluid
level and, Il low, add fiuld until it reaches the
Cold mark on the dipstick,

3  Start the engine-and allow it to run at fast
idle. Recheck the fiuid level and add more if
necessary to reach the Cold mark on the dip-
stick.

4  Bleed the system by turning the wheaeals
fraom side-to-side, without hitting the stops.
Thiz will work the air out of the system. Keep
the resarvoir full af fluld as this is done,

5  When the air is worked out of the systam,
return the wheels to the straight-ahead posi-
tlon and laave the vehicle running for several
mara minutes before shutting it off, Recheck
the fluid leval.

& Road test the vehicle Lo be sure the
steering system is functioning normally and
noisa free.

7 Recheck the fluld level to be sure It's
up to the Hot mark on the dipstick while the
angina is al normal operating temperatura.
Add Muid if necassary (see Chapter 1),

23 Wheels and tires - general
information

that use welding or peaning ara nol recom-
mended,

Tire and whes| balance is important
to the overall handling, braking and perfar-
mance of tha vehicle. Unbalanced whaals can
advarsely affect handling and rida character-
istics as well as lire life. Whenever a lire is
installed on & wheel, the tire and wheesl should
bz Balanced by a shop with the propar equip-
ment.

Rafer to fustration 23.1

Mest of the vehicles covered by this man-
ual gre equipped with metric-size fiberglass or
steel belted radial tires (see illustration). Lise
of other slze or fype of tires may affect the
ride and handling of the vehicle, Don't mix dif-
farent types of tires, such as radials and bias
helted, on the samea vehicle as handling may
be serously affected, It's recommended that
fires be replaced in pairs on the same axla,
but if only one tire 1§ baing replaced, ba sune
it's the same size, structure and tread design
as the othar,

Because tire pressure has 8 substantial
affect on handling and wear, the pressure
on all tires should be checked at least once
a month or before any extendad trips (see
Chapter 1),

Wheels must be replaced if they're hent,
dented, leak alr, have elongated bolt holes,
are heavily rusted, oul of vertical symmetry or
if the lug nuts won't stay tight. Whesl repairs

24 Front end alignment - general
information

Refar to Nustration 24,1

A front-end alignment (see lustration)
refars fo the adjustments made to the front
whesals 50 they're In praper angular relation-
ship to the suspension and the ground. Front
wheels that are out of propar alignment not
only affact steering control, but also increase
tire waar,

Getting the proper front wheel allgnment
Is a very exacling process. one in which com-
plicated and expensiva machines are neces-
sary o perform the job propery. Because of
this, you should have a technician with the
praper equipment perform these tasks. We
will, howesver, use this space lo give you &
basic idea of what is Involvad with front-and
alignmant so you can better understand the
process and deal intelligently with the shop
that does the work.

METRIC TIRE SIZES
/ ¢ f‘ 11\;
TIRE TYPE RIM DIAMETER
P-PASSEMGER ASPECT RATIO (INCHES)
L‘lggﬂ:am {SECTION HEIGHT) :}:
{EE::TIDTI; WIDTH) 15
SECTION WIDTH g' CONSTRUCTION TYPE
MILLIMETER R-RADIAL
| 185 S) B-BIAS - BELTED
108 D-DIAGONAL [BIAS)
205
ETC

23.1 Metric tire size code
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24.1 Front end alignment detalls

A minus B = C {degreas camber)

0 = degress casfer

E minus F = toe-in fmeasured In irchas)
G = lae-in fexpressad in degrees)

Toa-in s the tuming in of the frant
whaels, The purpose of a toe specification is
to ensure parallal rolling of the front wheals,
In & vehicle with zero toe-in, the distance
between the front edges of the wheels will be
the same as the distance betwean the rear
edges of the wheels. The actual amount of
toa-in Is normally anly a fraction of an inch.
Toe-In |z adjusted by tuming the tie-red in the
tie-rod and 1o lengthen or shorten the tie-rod.
Incorrect toe-in will cause the tires o wear
improperly by making tham scrub against the
road surface,

Cambar is the filting of the front whesls
from vertical when viewad from the front of
tha vehicle. When the wheels tilt out at the
lap, the camber |s said to be positive [+).
When the whesls till in at the top the cambar
|s negative (-). The amount of tilt is measurad
In degrees from the vertical and Ihis measure-
ment is called the camber angle. This angle
affects the amount of tire tread which contacts
the road and compensates for changes in the
suspansion geometry when the vehicle is cor-
nedng or travedling over an undulating surface,
Camber is adjusted by loosening the lower

contral arm adjustment bolts and reposition-
ing the arm on the frame,

Castar |s tha titing of the top of the front
gtearing axis from vertical, A tilt toward the
rear is positive caster and & tilt toward the front
Is negative castar. Caster is also adjusted by
leosening the lower control arm adjustment
bolts and repositioning the arm on the frame.

When making adjustments lo the front-
and alignment, the caster is sat first, then tha
camber, and then the toa-in,
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1 General information

Warning: The modsls covered by this manual
are equippad with Supplemental Restraint
Systems (SRS}, more commanly known as
airbags, Always disable the airbag system
hefore warking fn the wicinity of any airhag
system componants ia avoid the possibility of
accidentsl daployment of the airbags, which
could cause personal infury (ses Chapler 12),

Tha vahicles covered by this manual ars
bullt with body-on-frame’ construction. Tha
frame is a hydroformed, ladder-typa, consist-

Ft-ibs
a0

an
18
118

ing of C-shaped ceanter rails welded to boxed
front and rear sections, with both weld-in and
bolt-in crossmarmbars,

Certain components arg particularly
vulnerable to accident damage and can ba
unholted and repalred or replaced. Among
Ihese parts are the hood, doors, seats, tail-
gate, bumpers, front fendars, grilla and the
pickup bed.

Only general body maintenance prac-
tices and body panal repair proceduras within
the scope of the do-ityourselfer are included
in this Chapler,

2 Body - maintenance

1 The condition of your vehicle's body
is very important, because the resale valua
depands a great deal an it. It's much morme dif-
fieult to repair a neglected or damagead body
than it is to repalr machanical components,
Tha hidden areas of the body, such as the
wheel wells, the frame and the enging com-
partment, are equally important, although they
don't require as frequent attention as the rest
of the body.

2  Once a year, or every 12,000 miles, it's
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a good idea to have the underside of the body
steam cleanad, All traces of dirt and oil will ba
removed and the area can then be inspected
carefully for rust, damaged brake lines, frayed
alectrical wires, damaged cables and othear
problams. The front suspension components
should be greased after completion of this
job.

4 At the same time, ciean the engine and
the engine compartmant with a steam cleaner
or waler-soluble degreaser,

4  The wheel walls should be given close
attention, since undercoating can pes! away
and stones and dirt thrown up by the tires can
causa the paint to chip and lake, allowing rust
to set in, If rust is found, clean down to the
bare metal and apply an antl-rust paint,

5  The body should be washed about once
a waek. VWel tha vahicle thoroughly to soften
the dirt, than wash it down with a soft sponge
and plenty of clean, soapy water, If the gur-
plus dift is not washed off very carefully, it can
waar dawn the paint,

B Spots of tar ar asphall thrownd up from
the road should be removed with a cloth
soaked In tar ramover or kerosenea lamp oll,

T Once every six months, wax the body
and chrome trim. If a chroma cleanar is usad
lo remove rust from any of the vehlole's
plated pars, remember that the cleaner also
ramoves part of the chrome. so use it spar-

gty

3  Vinyl trim - maintenance

Don't clean vinyl tim with detergents,
caustic soap or peftroleum-based cleaners.
Plain soap and water works just fine, with a
soft brush to clean dirt that may be ingrained.
Wash the vinyl as fraquentily as the rest of the
vahicle. After cleaning, application of a high-
quality rubbar and vinyl protectant will help
prevent oxidation and cracks. The protec-
tant can also be applisd to weatharstripping,
vacuum lines and rubber hoses, which often
fail as a result of chemical degradation, and to
tha tiras.

4 Upholstery and carpets -
maintenance

1 Every three months remove the floormats
and clean the interor of the vahicle (maore fre-
quently If necessary). Use a stiff whiskbroom
to brush the carpeting and loosan dirt and
dust, then vacuum the upholstery and carpets
thoroughly, aspacially along seams and orev-
lces.

2 Dirt and stains can be removed from
carpeting with basic househald or automao-
live carpet shampoos availabla in spray cans,
Follonw the directions and vacuum again, than
lige a shff brush to bring back the “nap” of the
carpet.

3 Most Interiors have cloth or vinyl uphol-
atery, either of which can be cleaned and
maintained with a number of material-specific

cleanars or shampoos avallable in auto supply
stores. Follow the dirgctions on the product for
usage, and always spot-test any upholstary
cleaner on an inconspleuous area (bottom
edge of a backseat cushion) to ensure that it
doesn't causa a color shiff in the material.

4 After cleaning, vinyl upholstery should be
treated with a protectant. Note: Make sure the
protectant confainer indicales lhe product can
be used on seals - soime products may make
& seal too slippery, Caution: Do nol use pro-
fectant on winyl-covarad stearing wheels,

5  Leather upholstary requires special care.
It should ba cleanad regularly with saddie-
soap of leather cleanar. Maver use alcohol,
gasaling, nall polish remover or thinner to
clean leather upholsteny.

6  Aftar cleaning, regularly treal |eather
uphalstery with a leather conditioner, rubbed
in with a soft cotton cloth, Mever use car wax
an leather upholsteary.

T In areas where the interior of the vehi-
cle iz subject W bright sunlight, cover leather
seating areas of the seats with a sheet if the
vahicle is to be left out for any length of time,

5 Body repair - minor damage

Plastic body panels
The following repalr proceduras. are for

minor scratchas and gouges. Repair of more
serious damage should be left to a dealer ser-
vice departmeant or qualifisd auls body shop.
Below is a list of the eguipment and matarnials
necessary to perdarm the following repair pro-
cedures on plastic body paneis

Wax, grease and silicona-ramaoving sohent

Clath-backead body tape

Sanding discs

Orli motor with threa-inch dise holder

Hand sarnding tilock

Rubbear squeegees

Sandpapar

Non-porouws mixing palstte

Wood paddle or pulfy knife

Curved-toath body file

Flexible parts repair materal

Flexible panels (front and rear
bumper trim}

1 Remove the damaged panel, if neces-
sary or desirable. In most cases, repairs can
ba carried out with the panel installed,

2 Clean the areals) to be repalred with a
wax, grease and silicone removing solvent
applied with & water-dampeaned cloth,

K| If the damage is structural, that Is, if it
axtends through the panel, clean the backside
of the panat area to be repaired as weall, Wipe
dry.

4 Sand the rear surface about 1-1/2 inches
heyond the break,

5 Cut two pleces of fiberglass cloth large
anough to overlap the break by about 1-1/2
inches. Cut only to the reguirad langth.

f  Mix the adhesive from the repair kit
according to the instructions Included with the

kit, and apply a layer of the mixture approxi-
mately 1/8-inch thick an the backside of the
panal. Ovarlap the break by al least 1-1/2
inshes

7 Apply ona plece of fibarglass cloth to the
adhesive and cover the cloth with additionai
adhesiva, Apply & second piece of fiberglass
cloth to the adhesive and immediately covar
the cloth with additional adhesive in sufficient
quantity to fill the weave

8  Allow the repair to cure for 20 to 30 min-
utas at 60-degrees o Bl-degrees F.

9 If necessary, trim the excess repair mata-
rial at the edge,

10 Remove all of the paint film over and
around the areals) to be repaired. The ropair
material should not averlap the paintad sur-
face.

11 With & drill motor and a sanding disc (o
a rotary fila), cut a *Y" along the break line
approgimately 1/2-inch wida. Remove all dust
and loose particles from tha repair arsa,

12 Mix and apply the repair material, Apply
a light coat first over the damaged area; then
confinue applying matedal untll It reaches a
level slighthy hlgher than the surrounding finish.
13 Cure the mixture for 20 to 30 minutes
al 60-degress to Bl-degresas F,

14 Roughly establish the contour of the area
being repaired with a body file, If low areas o
pits remain, mix and apply additional adhe-
give,

15 Block sand the damaged area with sand-
papear to establish the actusl contour of the
surrounding surface.

16 If desired, the repaired area can be
temporarily protectad with several light coats
of primer. Because of the spacial paints and
technigues required for flexible body panels, it
is recommended that tha vehicla be taken ta a
paint shop for completion of the body repair.

Steel body panels

See pholo sequence

. Repair of minor scratches

17 It tha scratch |s supediclal and does not
penetrate to the metal of the body, rapair is
very simple, Lightly rub the scratched area
with & fine rubbing compound o remove loosa
paint, then use a wax-and-gréase removear
(availabla al aulo parts stores) to ciean the
area, Rinse the area with clean water,

18 Apply toush-up palnl lo lhe scratch,
using a small brush, Continue to apply thin
layers of paint until the surface of the paint
in the scratch is lavel with the surmaunding
paint, Allow the new paint at least two weaks
to harden, then blend it inte the surround-
ing paint by rubbing with a very fine nubbing
compound. Finally, apply a coat of wax to tha
scratch area.

19 Il the scratch has penetrated the paint
and exposad the melal of the body, causing
the matal to rust, a diferent repair technique
is required. Remove all loose rust from the
hottom of the scratch with a pocketknile, then
apply rust inhibiting paint o prevent the for-
mation of rust In the future, Using a rubbar
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or nylan applicator, coat the scratched area
with glaze-type Niller, If required, the filler
can be mixed with thinner to provide a very
thin paste, which is ideal for filling narrow
scratchas. Before the glaze filler in the scratch
hardens, wrap a piece of smooth cotton cloth
around the tp of a finger. Dip the cleth in thin-
ner and than quickly wipe It along the surface
of the scratch, This will ensure that the sur-
face of the filler is slightly hollow. The scralch
can now be painted over as dascribed sarlier
in this Section.

Repair of dents

20 When repairing denis, the first job is to
pull the dent out untll the affected area |2 as
close as possible to lls original shape, There
Is no point in trying to restore the orginal
shaps complately as the metal in tha dam-
aged area will have stretched on Impact and
cannol be restored to its original contours, It
is-better to bring the level of the dent up ta
a palnt that is about 1/8-inch below the level
of the surrounding metal. In cases whera the
dent is vary shallow, it is not worth frying to
pull it ot at all,

21 If the backside of the dent is acces-
sible, It can be hammered out gently fram
bahind using a soft-face hammer, While daing
thiz, hold a block of wood Tirmly against the
opposite slide of the metal to absorb the ham-
mer blows and prevent the metal from being
siretchad.

22 If the dent Is in a section of the body
which has double layers, or some other fac-
tor makes it inaccessible from bahind, a differ-
ent technique is reguirad. Drill several small
heles through the metal inslde the damaged
area, parlicularly in the deeper sections.
Screw long, self-tapping scraws into the holes
|ust enough for them Lo get a good grip in the
mestal, Now pulling on the protruding heads of
the screws with lacking pliers can pull oul the
dant.

23 The next stage of repair is the removal
of paint from the damaged area and from
an Insh ar 2o of the surrcunding metal, This
iz masily done with & wire brush or sanding
digk in a drill motor, although it can be done
|ust as effectively by hand with sandpaper. To
completa the preparation for filling, scora the
surface of the bare metal with a screwdriver
ar the tang of a file or drll small holes In the
affected area. This will provide a good grip for
the filler matarial. To complate the repair, see
the Section an filllng and painting.

Repair of rust holes or gashes

24 Remove all paint from the aflectad
araa and from an Inch or sa of the surround-
ing metal using a sanding disk or wire brush
mounted in a drill metor, If these are nol avall-
able, a few sheets of sandpapar will do the
job just as effectivaly,

25  With the palnt removed, you will be able
1o detenming the saverity of the corroskon and
decide whether to replace the whole panel,
if passible, or repair the affected area. MNew
body panals are nol as expensive as most
pecpla think and it Is often quicker 1o install a

new pangl than to repair large areas of rust.
26 Remove all irim pleces from the affectad
area except those which will act as a guide o
the orlginal shape of the damaged body, such
as haeadlight shells, etc. Using matal snips or
a hacksaw blade, remove all loose metal and
any other metal that Is badly affected by rust.
Hammer the adges of the hole in to create a
slight depression for the filer matarial.

27 Wire-brush the affected area to remove
the powdery rusl from the surface of the
metal, If the back of the rusted area is acces-
sibla, treat It with rust inhibiting paint.

28 Bafore filling is done, block the hole In
some way. This can be done with shaet metal
riveted or screwad Into place, of by stufling
tha hole with wire mash.

249  Once the hole is blocked off, the affected
area can be filled and painted. Sae the follow-
Ing subsection on filling and painting.

Filling and painting

30 Many types of body lllers are avallable,
but generally speaking, body repair kits which
cantain fillar paste and a tube of resin hard-
ener are best for this typs of repair work, A
wide; flexible plastic or nylon applicator will be
necessary for imparting a smooth and can-
toured finish to the surface of the filler mate-
rial. Mix up a small amount of filler on a clean
place of wood or cardboard {use the hardener
spanngly). Follow the manufacturer's instruc-
tiens on the package, otherwise the filler will
sat Incorrectly,

31 Using the applicator, apply the fillar
pasta to the prepared area, Draw the applica-
tor across the surface of the filler 1o achieve
the desired contour and to level the filler sur-
{aca, As soon a8 a contour that approximates
the ariginal ane is achieved, stop working the
paste. If you continue, the paste will begin to
stick to the applicator. Continue to add thin
layers of paste al 20-minute intarvals untll tha
leval of the filler is just above the surounding
metal,

32 Once the filler has hardened, the gxcess
can ba removad with a body fle. From then
on, progressively finer grades of sandpaper
should be used, starting with @ 180-grit paper
and finiahing with 600-gril wel-ar-dry paper.
Always wrap the sandpaper around a fiat ub-
ber or wooden block, otherwise the surface
of the filler will not be complately flat. During
the sanding of the filler surface, the wet-or-dry
paper should be periodically rinsed in water.
This will ensure that a very smaoth finish is
produced in the final stage.

33 Al this point, the repair area should be
surrounded by a ring of bars metal, which In
turn should be encircled by the finely feath-
arad edge of good paint. Rinse the repair area
with clean water untll all of the dust produced
by the-sanding oparation is gona.

34 Spray the entire area with a light coat of
primer. This will reveal any imperfections in
the surface of the filer. Repair the imperfec-
tions with fresh filler paste or glaze filler and
ance more smooth the surface with sandpa-
per. Repeat this spray-and-repair procedura
until you are satisfied that the sudface of the

filler and the feathered edge of the painl are
perfect, Rinse the area with clean water and
allow it to dry completely.

35 The repair area (8 now ready for paint-
Ing. Spray painting must be carried out in
a warm, dry, windless and dus! free atma-
sphera, These conditions can be created If
you have access to a large indoor work area,
but 1f you are forced to work in the open, you
will have to pick the day very carefully, If you
are working Indoors, dousing the fleer In the
work area with water will help settle the dust
that would otherwise be in the air. If the repair
area is confined 1o one body panel, mask off
the surrounding panels. This will help mink-
mize tha effects of a slight mismatch In paint
color. Trim piecas such as chrome strips, door
handias, etc., will alse need to be masked off
or removed. Uss masking tape and several
thickness of newspaper for the masking oper-
ations.,

38 Before spraylng, shake the paint can
thoraughly, then spray a test area until the
spray palnting tachnique is masterad. Cover
the repair area with a thick coal of primear.
The thickness should be bullt up using sev-
eral thin layers of primer rather than ona thick
one. Using 800-grit wat-ar-dry sandpapar,
rub down the surface of the primer until it is
very smooth, While dolng this, the work area
should be thoroughly rinsed with water and
the wel-or-dry sandpaper periodically rinsed
as well. Allow the primer to dry before spray-
ing additional coats.

37 Spray an the lop coat, again building
up the thickness by using several thin layers
of paint. Begin spraying in the center of the
repair area and then, using a circular mation,
wark out until the whole repalr area and about
two inches of the surrounding orlginal paint is
covered, Remova all masking material 10 to
16 minutes after spraying on the final coat of
painl, Allow the new paint at leas! two waeks
fo hardan, then usa a very fine rubbing com-
pound to blend the edges of tha new palnl
into the existing paint. Finally, apply a coat of
wax.

6 Body rapair - major damage

1 Major damage must be repaired by an
auto body shop specifically equipped o per-
form body and frame repairs. These shops
have the specialized equipment required to
do the job properly.

2 If the damage |s extensive, the body
must ba checked for proper allgnment or
the vehicle's handling characteristics may
be adversely affected and othar componenls
may wear at an accelerated rate,

3 Due to the fact that all of the major body
compaonents (hood, fenders, elc, ) are separats
and replaceable units, any sariously damagad
components should be replaced rather than
repaired. Sometimes the companents can be
found in & wrecking vard that speclalizes In
usad vehicle components, aften et consider-
able savings over the cost of new parts.



These photos lllustrate a method of repairing simple dents. They are intended to supplement Body repair -
damage in this Chapter and should not be used as the sole instructions for body repair on these vehicles.

1 I you can't access the backside of the body panel to hammer

out the dent, pull it out with a slide-hammer-lype dant puller, In

the deepest portion of the dent or along the crease line, drill or
punch hole(s) at least one inch apart . . .

3 Using coarse-grit sandpaper, remove the paint down to the
bare metal. Hand sanding works fine, but the disc sander shown
here makes the job faster. Use finer [about 320-grit} sandpaper to

feather-adge the paint at least one inch around the dent area

& Following label instructions, mix up & bateh of plastic filler and
hardener, The ratio of filler to hardener is eritical, and, if you mix
it incorrectly, it will either not cura properly or cure too quickly
(you won't have time to file and sand it into shapa)

minor

-+ - then serew the slide-hammer Into the hole and operate it.
Tap with a hammer near the edge of the dent to help ‘pop' the
metal back to its original shape. When you're finished, the
dent area should be close to its eriginal contour and about
1/E-inch below the surface of the surrounding metal

4 When the paint is removed, touch will prabably be more helpful
than sight for telling if the metal is straight. Hammer down (he
high spots or raise the low spots as necessary. Clean
tha repair area with wax/silicone remover

6 Working quickly so the filler doesn't harden, use & plastic
applicator to press the body filler firmly into the metal, assuring
it bends completely. Work the filler until it matches the original

contour and is slightly above the surrounding metal




7 Let the filler harden until you can just dent it with your
fingemail. Use a body file or Surform tool (shown hare)
to rough-shape the filler

o You shouldn't be able to feel any ridge at the transition from the
filler to the bare metal or from the bare metal to the old paint.
As soon as the repair is fiat and uniform, remove the dust
and mask off the adjacent panels or trim pieces

11 The primer will help reveal imperfections or scratches. Fill
these with glazing compound. Follow the label instructicns
and sand It with 360 or 400-grit sandpaper until it's smooth.

Repeat tha glazing, sanding and respraying until the
primer reveals a perfectly smooth surface

B Usa coarse-grit sandpaper and a sanding board or block to
work the filler down until it's smooth and even, Work down to

finer grits of sandpaper - always using a board or block -
ending up with 360 or 400 grit

10 Apply several layers of primer to the area. Don't spray the
primar on too heavy, so it sags or runs, and make sure each coat
iz dry before you spray on the next one, A professional-type spray

gun Is being used here, but asrosol spray primer is available

Inexpensively from aulo parts stores

12 Finish sand the primer with very fine sandpaper (400 or 600-grit)
ta remove the primer overspray, Clean the area with water and
allow it to dry. Use a tack rag to remove any dust, then apply
the finish coat. Don't attempt to rub out or wax the repair area
untll the paint has dried complately (at least two weaks)
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T Hinges and locks - maintenance

Onaa avery 3000 miles, or every thres
months, the hinges and lalch assemblies on
tihe doors, hood and trunk should be given a
few drops af light oil or lock lubricant, The door
latch strikers should also be lubricated with a
thin coat of grease o reduce wear and ensura
free movemeant, Lubrcate the door and trunk
locks with spray-on graphite lubricant,

8 Windshield and fixed glass -
replacement

Replacemeant of the windshiald and fixed
glass requires the use of special fast-setting
adhesive/caulk materials and some special-
ized tools and technigues. These operations
should be laft to & dealer service department
or a shop specializing in glasswark.

9 Radiator grille - removal and
installation

Refer to flustrations 9.2a and 8,25

1 Open the hood and remove the head-
lamp/park light housings {see Chapter 12).

2  Locate the clips that secure the grille/
headlight bezels to the body, then release the
clips with & flat-bladed screwdriver and pull
the grille off the vehicle (see Mustrations).

3 Tha clips will stay in the body, Before
installation, depress the tabs and remove the
¢lips from tha bady, then snap them into thair
holas in the grille. Now install the grille to the
body, pushing in to secure the clips to the
body.

10 Hood - removal, installation and
adjustment

Refer fo Mustrations 10,2, 10,10 and 10.17

Note: The hood fs heavy and somewhat awk-
warnd fo remove and fnstall - at least lwo peo-
pie showld perform this procedure.

Removal and installation

1 Usae blankets or pads to cover the cowl
area of the body and the fenders. This will
protect the body and paint as the hood |s (ifted
off;

2  Scribe alignment marks around the
hinga fianges to Insure propar algnment dur-
ing Installation (paint or & pamanent-typa felt-
tip markar also will work for this) (see |llustra-
tion).

3  Disconnect the electrical connector at the
underhood light, If equipped, and the ground
wire lug attached lo the rear of the hood.

4  Have an assistant support one sida of
the hood while you support the other, Take
turns removing the hinge-to-hood bolts, then
lift off the hood,

5  Instaliation is the reverse of remaoval.

9.2b Depress the tab Lo release Lhe clips
from the grille

Adjustment

6  Fore-and-aft and side-to-side adjustment
af the hood is done by moving tha heod in
relation to the hinge flanges after loosaning
the bolts,

7 Scrbe or trace a line around the entire
hinge plate so you can judge the amount of
merwvament.

B Loosan the nuts and mave the hood Ints

10.10 Mark the position of the latch for
refarence, then loosen the latch balts
and move the latch as necessary to
adjust the hood-closed position

9.2a Release the
grille clips (two
Indicated hera) with
a screwdriver

10.2 With the help of an assistant to hold
the hood, mark the relationship of the
hinges to the hood, ramove the bolts
and lift the hood off

correct alignment, Move it only a litlle al a
time.

9 Tighten the hinge nuts and carefully
lvwer the hood to chieck the aligniment

10 Adjust the hood latch so the hood closes

" securely (see [llustration),

11 Adjust the hood bumpers on the radiator
support 8o the hood {8 flush with the fenders

to make fine adjustments to the hood
closed height
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whaen clozed (see (lustration),

12 The safaty calch assembly on the hood
itsalf can also be adjusted fore-and-aft and
side-to-side after loosening the bolts,

13 The hood lalch assembly, as well as the
hinges, should be perlodically lubricated with
whita lithium-base grease to prevent sticking
and waar,

11 Hood latch and release cable -
removal and installation

Waming: The models covered by {fifs man-
tial are equipped with Supplemantal Restraint
Systems (SRS), more commonly known as
alrbags. Always disable the airbag system
before working Jn the viciniy of any airbag
systam components fo avold the possibility
aof accidental deployment of the alrbags,
which could cause personal lnfury (sea Chap-
ter 12).

Latch
Refer o Nustration 11.1

1 Remova the grlle (see Section 8), On
latar models, remove the vartical latch support
Bar, Remove the bolts and detach the latch
assembly (see |llustration 10.10). Detach the
cable end fram the latch (sea lllustration),

2 Installation is the reverse of removal.
Adjust the latch so the hood engages securely
whan closed and the hood bumpers are
slightly compressad (sea Section 10}

Release cable

Referta Musiration 17,6

3 Disconnect the release cabla fram the
hood latch as described in Step 1.

4  Unclip the relaase cable from the engine
wiring harness. Attach a length of wina o the
cable to-assist with the installation of the new
cable,

5 Release the cable from its clips alang
Ihe inmer fender panal,

6 Inslde the vehicle, remove the sorews
and separate the hood release handia from

11.6 Remove the hood release handle
screws at the driver's knee bolster

‘memthm'.m

_.Qllll‘lm’lm“m

tha driver's knee bolster panel (see illustra-
tion). With the handle off, twist the cabla aye
aut of the handle assembly.

+ 7 Trace the cable forward to the grommet

whera the cable goes through the firewall and
pry the grommet through to the interior. Pull
tha handle and cable rearward Into the pas-
sanger compartmant.

g Disconnect the guide wire from the old
cabla and fasten it to the new cabla,

G With the new cable attached lo the wire,
pull the wire back through the firewall until the
naw cable reaches the latch assembly, Make
sure that the grommet |s properly seated on
both sides of the hole in the firewall. Push on
the grommeal with your fingers from the pas-
senger compartment side to seat the grom-
maet in tha firewall correctly.

10 The remalnder of Installation is the
reverse of removal.

12 Bumpers - removal and installation

Warning: The models coverad by this manual
are eguipped with Supplemeantal Restraint
Systems (SRS), mora commaonly known as
airbags, Always disable he alrbag system
before working in the wicinfty of any airbag
system component o avold the possibility of

12.5a Remove the bolte on each side and
take the impact bar off the vehicle

11.1 To disconnect
the cable from
the hood latch

mechantsm, detach

the cable casing from
the bracket, then
unheook the cable end
from the latch lever

accidenlal deplayment of the airbags, which
could ceuse personal infury (see Chapter 12)
1 Front and rear bumpers on all modals
use a plastic fascla panel over a metal Impact
bar.

Front bumper
Refar to llustrations 12.5a and 1250

2 Disconnect the alectrical connectors at
the fog lights, It equipped. Ramove tha grills
(see Section 9),

3 If the fascia s being replaced, remove
the pushpins to detach lhe fascla from the
bumper. Il both the fascia and bumpsr are
being remaoved for other repair procedures, it
|5 easiar to remove them as an assembly (sae
Step 5).

4 Pull the fascia forward off the body, Note:
I addition to the pushping, on XTREME mod-
als the upper center of the fascia /s secured
with adhesive tape. Use a heal gun to soften
the adhesive until vou can separate the fascia
with a large putty knife,

&  With an assistant supporting the impact
bar (bumper), unboll the Impact bar from the
frame and take it off {see illustrations).

B Disconnect any wiring harmesses or any
othar componants that would Intarfere with
bumper remaval and detach the bumper.,

7 Installation |s the reverse of removal

12.5b On models with steel front
bumpers, remove the grille to access the
upper bumper belts (right side shown)
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13.2b Remove the fasteners at the front of the upper liner

Tighten the ralalning balts (o the torque lsted
I this Chapter's Specifications. When rein-
stalling the fascla on XTREME models, clean
off any adhesive with alcchol and use doukbla-
sided tape to secure the upper edge,

Rear bumper

Rafer fo fiustration 12.11

B Disconnect the llcense plate light con-
nector. On Canyon and XTREME models.
remove the licansa plate and holder.

8  On Canyon and XTREME miodels, first
remove the step pads using a flat-bladed plas-
tio tool to separate the pads from the bumper,
then remove the pushping from the lop-left
and top-right sides of the fascia panal.

10 On Canyon and XTREME models,
remove the screws that secure sach end of
the fascia panal under the bumper. On some
XTREME models, the fascia is fastened to
the: bumper with adhesiva sirips. Alter the fas-
tenaers are removed, pull the fascia until the
adhesiva strips release frem the bumper,

11 Remove two of the impact bar retalning
bolts from each side of the vehicle (see illus-
tration),

12 With an assistant supporting the impact

bar, remove the remaining bolt from each
side. Taka the impact bar off the vehicle,

13 Installation is the reverse of removal.
Tighten the bolts to the torgque listed In this
Chaptar's Specifications. On models where
the fascia was retained by adhesive strips,
scrapa the old strips off, clean the mounting
araas wilh alcohol and, when dry, apply new
adhesive strips before installing the fascia to
the bumper,

13 Front fenders - removal and
installation

Rafar fo fiustrations 13.2a, 13.2b, 13.2¢.
13.38, 13.3b, 13.3c and 13.4

Warning: The models coverad by this manual
are eguipped with Supplamental Restraint
Systarns (SRS), mare commanly known as
airbags. Always disable tha airbag system
before working in the wielnily of any airbag
syslem componants to avoid the possitilily of
accidental deploymeant of the airbags, which
could cauwsa persanal infury (see Chapter 12),
1 Disconnect the negative cable from the
battery. Loosen the wheel lug nuts, raise the

13.2c Remove the fasteners at the rear of the upper liner

vahicle, support L securely on jackstands and
remave the fromt wheeal. Apply masking tape o
the panals next to the fender to pratect them
from scratches durng fander removal.

2 Pry out the plastic pushpins and remove
the inner fendarwall liner (see ilustrations),

13.3a Remove the bolt at the front of the
fender opening {on some models
it's behind the fender liner)
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13.3b Remova the bolts at the front of the
rocker panel area

3 From below, ramove the fendear boit at
Ihe front of the fender opening, the bolls al
the lower rear and the bolt securing the Tander
{a the dooriamb (sea llustrations).

4  Remove ihe upper fender mounting betts
(see |llustration), On 2008 and later models,
remove the upper fender reinforcament and
ks mownting boll,

5  Detach the fender, It's a good idea to have
an assistant support the fender while [1's baing
moved away from the vehicle o prevent dam-
age to the surrounding body panels,

f  Installation is the reverse of the removal
procadura. Check for alignmaent with the door
and hood, then tighten all nuts, bolts and
BOrews securaly.

14 Cowl cover - removal and
installation

Refer to Nustrafion 14.3

1 Mark the position of the windshield wiper
bladas on the windshield with & wax marking

15.2a Remove the screws in the door pull pocket . . .

13.3c With the door open, remove this
bolt at the top-rear of the fender

penail or pisces of lape.

2 Remove the wiper arms (see Chap-
tar 12},

3 Remove the cowl cover pushpins and
disconnect the windshield washar hose. Cara-
fully lift the cowl cover to free the elaining
clips and take it off the vehicle (ses illustra-
tion),

4 |nstallation is the reverse of removal,
Make sure to align the wiper blades with the
marks made during removal.

15 Door trim panal - removal and
installation

Refer to Wustralions 15.2a, 15.2b, 153
and 15.6

1 Disconnect the cable from the negative
terminal of the battery {see Chapter 1),

2 If you're working on a frant door, remove
fhe two screws and pry the power switch
assembly oul of the door panel with a flat-
bladed trim tool {see (lustrations). I you're

13.4 Remove tha bolts along the top edge
of the fender

14.3 Remove the cowl cover pushpins

working on a rear door, ramove the powear
window switch (sae Chapter 12},

3 Remove the door trim panel retalning
sorews, one secures the inside handle bazel

16.2b .., then pry up the power window switch assembly at the
front and disconnect the electrical connectors
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15.3 Remove the screw and slide the door handle bezel off

{see illustration), others are at the bottom
of the door and midway up the door panel.
Remove the upper trim panel over the door
panal.

4 Pry the panel outward with & flat-bladed
trim ool to release the door panel chps from
tha doar,

5 Once all of the clips are disengaged,
raise the trim panel up and off the door.
Remove the tim panel from the vahicla.

f  For access to the inner doar, carefully
peel back the plastic watarshiald {see |llus-
tration),

7 Pror to installation of the door panal, be
sure to reinstall any clips in the pana!l which
may have come out during the removal proce-
dura and remain In the door iiself, Any paneal
retaining screws should be reinseread into the
panel before installation,

&  Placa the panel In position on the door
and hook s upper edge into the window slol.
8 I you're working on a front door, install
the upper rear retaining clip in its hole, then
the upper front retaining olip, then the remain-
ing retaining clips.

10 The procedura for the rear doors s slmi-
lar o the front door procedure,

16.4 Remove the door hinge keeper bolts
{upper bolt indicated)

11 Install the switch panel {frant door) or
power window switch (rear door). Connect the
negative battery cable.

16 Doors - removal and installation

15.6 Peel the water deflactor carefully away from the deor,
taking care not to tear it

the hinge-to-body bolts, adjusting the gaps
with othar panels, than tightaning tha bolts

17 Door latch, lock cylinder and
handles - removal and installation

Refer to Mustation 16.4

1 Remova the door trim panel (sea Sac-
flon 15). Disconnect any electrical connectors
and push them through the door opening so
they won't interfere with door removal, Leave
the wirng harness boot attached to the door
but disconnectad from the body,

2  Place a jack under the door or have an
assistant an hand to support it when the hinge
bolts are removed, Note: If & jack (8 wsed,
place a folded fows! belwean it and the door
to protect the door's palnted surfaces,

3 Unbal the check strap from the door pll-
lar,

4  Remove the two hinge-keeper bolts (one
per hinge) and carafully it the door from the
hinge pins (see lllustration).

5 Installation Is the reversze of removal,
Allgrment of the door s made by leosening

17.2 Detach the cables at the latch,
working through the opening in the door

Latch
Refar fo illustrations 17.2and 17.3

1  Ralse the window completaly and
remove the door trim panal and the rear sec-
lien of the watershield (see Section 15,

2 Datach the latch mods from the lock oyl
Inder, outside handle and inside handle {see
Mustration).

3 Ramove the thres Tors-head mounting
sorews (it may be necessary to use an impacl-
type driver to loosan them), then remove the
latch from the door (see illustration). If pos-
sible, disconnect the rads while the latch 1s in
the deor. If nol, pull the lateh aul with the rods
attachad, then disconnect the rods and etec-
trical connectars.

! Installation is the reverse of tha removal
procadure, Check the door to make sure |t
latlohes and unlatchas properly

17.3 The door latch is retained by three
Torx-head screws
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17.5 Disconnect the link and pry off the C-clip, than remove
the lock cylinder

Lock cylinder

Refar to Mustration 17,6

5  Remova the outside door handle (see
Step 7)., then disconnect the link, The lock
cylinder is atiachad aither with two bolts or a
retalnar, if it has a retalner, use a scrawdiver
10 push it off (see (llustration)

3] Remove the lock from the door handie,
Instaliation 1s the reverse of removal.

Cutside handle

T Discormect the outside handle links from
the handle and the lock cylinder rod, remeve
the mounting bolls and detach the handle
fram tha door,

B Place tha handle In position, attach the
link &nd install the nut(s), Tighten the nut{s)
sacuraly,

Inside handle
Refor to Mustration 17.10

9  Follow the Steps in Saction 15 to remove
the door trim panel.

10 Slide the handle rearward to detach It
from the hales, then remove it from the door
{see [llustration). The two cables can now be
disconneciad,

b ol 0
N BB

17.11 The latch striker on the door jamb can be adjusted
glightly up/down ar Infout

Latch striker
Ruafer fo Mustration 1711

11 To maka minor door adjustments for
latch amlignment, the bolls on the latch striler
{which is mounted opposite the latch) can be
loosenad and the striker moved slightly (see
illustration), Retightan the striker mounting
bolts and check for proper latch operation,
Note: The sirkercan be moved up-and-adown,
ar left-and-right to make adiusimants,

18 Door window glass - removal and
installation

the door

reconnectad, lower the glass about halfway
down until the glass channal bolts are vis-
Ible in the door opanings, Remove two glass
channal bolts (see illustration}

4 Refar to Section 20 and remove the out-
sida mirror. Pry up the axterior baltline waath-
aratrip,

5  Lift the glass out of tha door through the
glass opening (to the outside of the door), by
titting the rear of the glass up and out first,

6  Toinstall, lowar the glass Into the door,
alide it into position and Install the two bolts:

7 The remaindar of instaliation is the
reverse of removal,

Refar to Mustration 18,3

Warning: Disconnect the power window
switch connector when working inside the
driver's door fo pravent the window from low-
ering suddenly and causing injury.

1 Remaove the door trim panal and water-
shield (sea Section 15}, Remove the radio
apeaker from the door (ses Chaptar 12),

2 Ramove the bellline weatherstripping
from the door,

3 With the door switch panel tempararily

19 Door window glass regulator -
removal and installation

Reafar to ilustration 19.4

1 Remove the door tim panel, watershield
and radio speaker (see Section 15 and Chap-
ter 12).

2 Remaove the door window glass (sae
Section 18),

3 Disconnect the window motar's electrical
connector, I equippad,

18.3 Remove the glass channel bolts
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4  The ragulator balts fit into slots in tha
door, Loosan the two regulator bolts al the
slotted holes, but don't remove tham (sae
IHustration), Remova the remaining regulator
meunting fastanars, then slide the regulator
until the loosened bolts clear the slots. Tilt the
regulater toward the front of the door and lift it
aut,

5  Instaliation is the reverse of removal.
Ramoval and Installation of rear door regula-
tors Is similar to the front doors, except for the
location and number of moaunting bolts,

20 Mirrors - removal and Installation

Rafer to ifustrations 20,1, 20.3 and 20,6

Outside mirrors

1 Remove the triangular upper door trim
panal (see [llustration). On some modeals, it
may be necessary o remove the antire doaor
panel (see Saction 16).

2 Detach the mirroer wirdng hamess from
the door and disconnect the connector.

4  Remove the bolls and detach the mirror
from the door (see illustration),

4  Installation is the reverse of removal.

20.3 Remove the three cutside mirror
mounting bolts; on power models (shown),
also disconnect the electrical connector

19.4 Door window
regulator mounting
bolt locations:

A Loosen thesa boifs
B Remove these bolls

Inside mirror

5  If the mirror is equipped with an elactrl-
cal connector, use a flal-bladed ool to pry the
cover off and disconnect the connector.

&  Loosen the Torx setscraw, then slide tha
mirror up off the suppor base on the wind-
shiald (see lllustration).

7 Instalistion is the reverse of removal,

8 If the supporl base for the mirmor has
coma off the windshield, it can be reattached
with a spacial mirmor adhesive kil availabla at
auto parts stores, Clean the glass and sup-
port base thoroughly and follow the dirsctions
on the adhesive package, allowing the base
to bond overnight befare attaching the mirror,

21 Tallgate - removal and installation

Refer to ilustration 21,2

MNote: The faifgate /s heavy and awkward fo
handle, have an assisiant help you,

1 Open the tailgate and hald It at a 45-
degres angle away from the vehicle (haliway
down),

2 Detach the cablas by sliding the keyhole
slots in the cable ends apart at each side (ses
INustration].

3 With 8 parson supporting each side of

201 Carafully pry off this trim panel for
access to the mirror mounting bolts

the tallgate, lift up the right side until the tEik-
gate hinge-pin comes oul of its slot,

4  Move the tallgate to the right unfil the left
hinge-pin comes out of |5 hole. Remove the
tailgate.

5  Installation |s the reverse of the remaoval
procedurs,

22 Console - removal and instaliation

Warning; The models coverad by this manual
are eqguipped with Supplemental Restraint
Systems (SRS), more gommanly known as
airbags. Always disable the alrbag syatem
before working in the wvicinity of any airbag
systam component (o avold the posaibility of
accidental deployment of the alrbags, which
conld cause parsonal infury {see Chapter 12),
1 On models with manugl transmigsion
and a small console, the consola s basically
the shift lever bazal, LIt up on the consola te
releass the retalnars holding it to the floor, On
2008 and later maodels, remove tha two Inner
rear seat rack bolts from both seats.

2  Onmodels with a large console, open the
console lid and remove tha scraws securing
the storage bin to the consale. Lift the bin off,

20.6 Using a Torx screwdriver, loosen the
satscraw and slide the inside mirror off
the support base

21.2 Lift the tallgate enough to twist
and separate the two halves of the
support cable
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23.1 Remove the screw that secures the
knes bolster trim panel

Also remove the console tray by carafully pry-
ing it up. Remaove the passengar front bucket
gzat {regular-cab models). On other modals,
ramave tha two front bucket seat track bolts.
3 Ramove the console mounting screws,
In -addition to the screws under the storage
bin, there are two floor bolts at the rear of the
console,

4  Installation is the reverse of remaoval.

23 Dashboard trim panels - removal
and Installation

Warning: The models covared by this marnual
are agquipped with Supplemantal Restraint
Systerns (SRS), more commanly known as
airbags. Always disable the afrbag system
bafore warking in the vicinity of any girbag
systam companent to avald the possibilfify of
accidental deplayment of the alrbags. which
could cause parsenal infury (sea Chapter 12),

Knee bolster trim panel
Refer to ifustration 23.1

1 Remove the screws and datach tha hood
releasa handle for the knee bolster panel

23.10 Pry up the Instrument cluster bezel with a trim tool

23.4 Mounting balt logations for the
knee bolster reinforcement plate

Remove the diagnostic connector from the
knee bolster by releasing the clip at the bot-
tom of the connector.

2  HAemove the one screw at the far left of
the instrument panel and pull the panal back
to release the clips (see illustration). Pry the
parking braks releass handle from the cable,
than remove the cable from the panal by twlst-
ing tha cable casing clockwise. Installation is
the reverse of remaoval.

Knee bolster reinforcement
plate

Refer to ilustralion 23.4

3 Remove the knee bolster trim panel (see
Step 1),

4  HAemovae the upper and lower fastensrs
and take down the reinforcemeant plate (see
ustraticn).

5  Installation s the raverse of ramoval.

Center accessory trim panel
Refer lo lustration 23.6

6 Use afat-bladed plastic tim tool to pry
up the edges of the soccessory irim panel (see
lllustration).

23.6 Pry off the center trim panal
with a trim tool

7 Disconnect the pangl electrical connac-
tors and remove [ from the vehicla.

8 Installation is the reverse of the removal
sleps.

Instrument cluster bezel

Rofor to ilustretion 23.10

8 Op models equipped with till steering
cedurmns; il the steenng wheel down as far as
possible, On models with a8 column-mauntad
shift lever, apply the parking brake, block tha
wheals and position the shifter in First gear.
10 Releasa the clips around the adges of
the bazel with a flat-bladed plastio tim tool
(sae illustration)

11 Installation is the reverse of the removal
steps,

Glove box

Refer to flustralion 23.12

12 Remove thres screws along the battom
of the glove box door (see illustration), then
apen the glove box door and take out the
glove box assembly,

13 |pstallation Is the reverse of the ramoval
sleps.

23.12 Glove box door retaining screws
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24.2 Lower steering column cover mounting screws

24 Steering column covers -
removal and installation

Hefer to Mustration 24,2

Waming: The models covered by this manual
are equipped with Supplemental Rasiraint
Systams (SRS), more commoniy known as
airbags, Always disable the alrbag system
bafore working in the vicinity of any airbag
system gomponant to avald the possibility of
accidental deployment of the airbags, which
cowld cause parsonal infury (see Chapler 12).
1 Remova the steering wheel (ses Chap-
ter 10). If equipped with a tilt column, tilt the
column all the way down,.

2 Remove the screws from the lower cover
{see illustration),

3 Unsnap the lower cover from the upper
cover, Mote: On some models there may be a
sorew from below thaf secures the upper tnm
COVEF.

4 Installation Is the reverse of removal.

25 Instrument panel - removal and
installation

Refor to Mustration 25.4

Warning: The models coverad by this manus!
are equipped with Supplemental Restraint
Systems (SRE), more commanly known as
airbags, Always disable the alrbag system
hefore working fn the wvicinity of any airhag
system component fo avold the possibiilty of
acaidental deployment of the airbags, which
cowld causs parsonal infury (see Chapter T2,
Mote: This procedure is tengthy and difficult,
even for an experenced mechanic. Due to
the number of electical connections, fasten-
arg uged, and the varfous safely systemns
invalved, we daon't recommend instrument
panel ramoval for the home mechanic.

1 Turn the front wheels lo the stralght-
ahead position and lock the steering column,
then disconnact the negative battery cable

i

25.4 Detach the covers from the instrument panel, near the

windshield, then remove the nuts undemeath

{see Chaptar 1).

2  Disable the airbag system (sea Chap-
tar 12).

3 Use g trim tool lo remove the windzhield
post inferior trim atrips.

4 Carefully pull up tha three trim covers
along the length of the upper trim pad, then
rarnove the nuts (see llustration),

5  Locate the amblent light sensor In the
center of the trim pad. Pry it from the pad with
a small screwdriver, then disconnect the alec-
trical connector,

& Remove the center console {see Sec-
tion 22).

¥ Remove all of the panels described in
Section 23. Also remove the instrument clus-
ter (saa Chaplar 12),

8  Detach the steering column from the
dash and lower it (see Chapter 10). If you're
planning to ramove the instrument panal sup-
port structure, remaove the steering column
completaly.

9  Remove the left and rght HVAC outlats,
10 Remove the radio (see Chapter 12). If
the vehicle has upper front speakers, remove
them.

11 Remaove the heater/air conditioning con-
trol module and free its wiring hamess from
the retalner (see Chapter 3),

12 Remove the panel mounting screw
located behind the Instrument cluster, and the
Instrument panel mounting screws located
where the glove box was mounted.

13 Remove the screws securing the glove
bax door latch.

14 Refer fo Chapter 12 and remove the pas-
sanger airbag,

15 Through the hole laft by removing the
glove box, ramove the one screw holding the
Inatrument panel to the carrer. Al each side of
the Instrument panel, remove the end closure
panals and ramove the one screw on each
side af the instrument panel.

16 Have an assistant help you lift the Instru-
ment panel out of the vehicla, Each of you
should pull eul on the lower corners of the

instrumant panel o release the clips securing
it.

17 Once the panel |s frea, release all tha
wiring harpess clips on the back of the instru-
ment panel and remove the panal.

18 Installation is the revarsa of removal,

26 Seats - removal and installation

Warning: The modals covered by this menual
are equipped with Supplemental Restraint
Systems (SRS), more commaonly known as
airbags. Always disable the alrbag system
bafore working in the vicinlty of any airbag
systam component o avald the possibility of
aocidental deploymant of the alrbags, wihich
could cause personal infury (see Chapter 12),

Front bucket seat/split-bench
seat
Rafer lo Mustration 26,1

1 Remove the tim covars from the maount-
ing fasteners, then unscraw the maouni:
ing nutsibolts (see illustration). Note: Jf

26.1 The front seat mounting nuts are
acoessed by removing the plastic covers
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aguipped with power bueket seals, remove
the passengar seal first, since power to he
passanger seat would be cut off if the driver’s
seal is ramoted firsl,

2  Position the seal forward as far as il
will go and remove the rear maunting bolts,
Mewve the saal rearward as far as it will go and
remove the front mounting bolts

1 Unpplug the electrical connector(s), dis-
connecl tha hamess fram tha frama, than
remave the seat.

27.3 Steering gear
crossmamber
mounting bolts

Rear folding seat
{extended cab)

4 Remove the mounting bolts securing the
folding seat to the cab,
5  Installation is the reverse of ramaoval,

Rear bench seat (crew cab)

6  Removea the front and rear seat mount-
ing balts. Mete: On some crew-catl models,
the rear seal back /s affached (o the body with

olips, Pull up on the seathack o remowve if,

7 Remove the seal assembly as a unit,
Note: This is a fob for two people.

8  Installation is the reverse of the ramoval
slaps.

27 Steering gear crossmember -
removal and installation

Refar fo ilustration 27.3

Note: This crossmember is removable to
makea room for stesring gear removal,

1 If the stearing gear |s to be removed,
lerasen the wheel lug nuts; raise tha front of the
wehlole and support it securely on jackstands,
Ramaove the wheels:

2 Remove the splash shield from under
the vehicle,

3  Unbolt the steering gear front
crossmember from the vehlcle and remove jt
(see illustration).

4 Installation is the reverse of the removal
ateps. Tighten the steering gear crossmeamber
bolts to the torque listed in this Chapter's
Specifications.
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Cruise control system - description and check......
Data Link Communication system - description ...
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Elactrical troubteshoating - general informatio
Electronic Park lock switch - replacement ..........

Fuses and fusible links - ganeral information ...
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Haadlight bulb - replacement

Headlight housing - removal and instaltation,.......
Headlights and fog lights - adjustment . oo

1 General information

The elactrcal syslam is a 12-voll, naga-
tive ground type, Power for the lights and all
electncal accessonies s supplied by a lead!
acid-type battery that |s charged by the alter-
nator.

This Chapler covers rapair and service
procadures for the various elactrical compo-
nents not associatad with the engine. Informa-
tion on the battery, altemator, ignition systam
and starter motor can be found in Chapter §,

|t should be noted that when portions of
fhe electrical system are sarvicad, the nega-
five cable should be disconnected from the
ballery (o prevent electrical shorts and/or
fires.

2 Electrical troubleshooting -
genaral information

Refer to Mustrafions 2 .5a, 2.5b, 26, 2.9
and 2.15

A typical electical clreult conglsts of an
electrical component, any switches, retays,
motors, fuses, fusible links or clrouit breakers
related to that component and the wiring and
connectors that link the component to bath the
battery and tha chassis. To help you pinpoint
an electrical circuit problem, wirng diagrams
are included at the end of this Chapter.

Before tackling any troublesoma elac:
trical circuit, first study the appropriate Wwir-
ing diagrams to get a completes understand-

2y Horn - replacement......
13 Ignition switch and key lock cylinder - raplacament.
17 Instrument cluster - removal and installation...........
Instrument panel switchas - replacement ...
| Power door lock and keyless entry system -

26 RO T ORI i o i i s e G s 23

Powiar s8ats ~ deamrptior .. . wasmaesssim sty 25

........................ 24 Power window system - description and check .., Hie

z Radio and speakers - ramoval and Instalaion..............mnn 12

B Relays - ganeral information and testing ..., - ]

........................ a Steering column multi-function switch - replacement ... 1

........................ 1 Turn signal and hazard flashers - general Infarmation ... B

14 Wiper maotor - check and replacament 18

......................... 16 Wiring diagrams - general information 2B
........................ 15

ing of what makes up that individual circult.
Trouble spots, for instance, can often be nar-
rowed down by noting If other components
ralated to the circuit are operating properly.
If several components or circuits fall &t one
time, chances:are the problem is in a fuse or
ground connection, because several circuits
ara often routed through the same fuse and
ground connections.

Electrical problems usually stem from
simple causes, such as loose or corroded
connections, a blown fuse, & melted fusible
link o a falled ralay, Visually inspect the con-
dition of all fuses, wires and connections in a
problem circuil before troubleshooting the clr-
cult,

If test equipment and Instrumenis ara
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2.5a The most useful tool for electrical troubleshooting is a

digital multimeter that can check valts, amps, and test continuity

going to be ulilized, use the diagrams Lo plan
ohead of time where vou will make the nec-
essary connections in order to accurately pin-
point the rouble spot,

The basic tools needed for electrical
troubileshooting Include a clreult tester or
voltmatar {a 12-vall bulb with a sot of test
jpads can also be usad), 8 continuity tester,
which Includes a bulb, battery and =et of test
leads, and a jumper wire, praferably with a
circuil breaker incorporated, which can be
used to bypass alectrical components (see
lustrations). Before attempting to locate &
problam with test instrumants; usa the wiring
diagram(s} to decide whera o maka the con-
nections.

Voltage checks

Voltage checks should be parformed If
a clreuwlt s nel functioning propery, Conneact
ona lead of a circuit tester to either the nega-
tive battary terminal or 8 known good ground,
Connect the other lead to a connector in the

circult being tested, preferably nearest to the
battery or fuse (see illustration), If the bulb
of the tester lights, voltage s prasent, which
means that the part of the clrouit betweaen the
connectar and the battary is problem free,
Continue checking the rest of the circuit In
the same fashion. When you mach a point at
which no voltage Is present, the problem Hes
betweean that point and the last test point with
voltage. Most of the time the problem can be
tracad to a loose connection, Note: Keep in
mind that some circulls receive volfage only
when the fgnitton kay is in the Accessory or
Run position.

Finding a short

One method of finding shorts In a cir-
cult is to remove the fuse and connect a test
light or volimeter In place of tha fusa tarmi-
nals, There should be no voltage prasent in
the circuit. Move the wiring hamess from
side-to-sida while watching the test light. If
the bulb goes on, there s a short to ground

2.5b A test light is a very handy tool for checking voltage

somewhere [n thal area, probably where the
insulation has rubbed through, The same lest
can be pardormed on each component in the
circult, even a switch.

Ground check

Perform a ground lest to check whethar
a componant is properly grounded, Discon-
nect the battery and connect one lead of
a continuity tester or multimeter (set to the
ohms scale), toa known goad ground. Con-
nact the other lead 1o the wire oF ground con-
naction baing tastad. |f the resistanca is low
(less than & ohms), the ground |s good, I the
bulb on a self-powered test light does not go
an, the ground is not good,

Continuity check

A continuity check is dona to determina if
thera are any breaks in a cireult - if it 1s pass-
ing electricity properly, With the aircuilt off (no
powvar in the circuit), a self-powearad continuity
taster or multimeter can be used lo check the

2.6 In use, a basic test light's lead is clipped to a known
good ground, then the pointed probe can test connectors,
wires or electrical sockets - if the bulb lights, the part

heing tested has battery voltage

2.9 With a multimeter set to the chms scale, resistance can be
checked across two terminals - when checking for continuity,
a low reading indicates continuity, a high reading indicates

lack of continuity
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circult. Cannect the test leads to both 2nds of
the circult {or to the power end and a good
ground}, and if the test light comeas on the
circuit is passing current propedy (sea illus-
tration), If tha resistance is low (leas than 5
ohms), thare is continuity; if the reading is
10,000 ohms or higher, there is a break some-
whara in the clreuit, The same procedura can
be used to test 8 switch, by connecling tha
confinuity testar to tha switch terminals. With
the switch tumed On, the test light should
come on {ar low resistance should be Indl-
cated on a meter).

Finding an open circuit

When diagnosing for possible cpen
cirouits, it s often diffioult o locate them by
sight because the connactors hide oxidation
or tarminal mizalignmeant. Merely wigoling a
connactor on a sensor or in the wiring har-
nass may correct the open cirouit condition,
Remambear this when an opan circuit is Indi-
cated when troubleshooting a cireuit, Intermit-
tent problems may also be caused by oxidized
of loose connactions.

Electrical troubleshoaoting s simple if
you keep in mind that all electrical circuits
are basically alectricity running from the bat-
tery, through the wires, switches, relays, luses
and fusible links to each electrical companent
{light bulb, motor, etc.) and o ground, from
which it s passed back to the baltery, Any
alectrical problem is an interruption in the flow
of electriclty to and from the baltany,

Connectors

Most electrical connections an thase vehi-
glas gra made with multi-wire plastic connec-
tors, The mating halves of many connectors
are sacured with locking clips molded into the
Mastic connector shells. Thae mating halves of
large connectors, such as same of those under
the instrument panel, are held together by a
bolt through the center of the connactor,

To separate a connector with locking
clips, use a small scrawdriver to pry the clips

aparl carefully, then separate the connec-

+ tar halves. Pull only on the shell, never pull

on the wiring harmess as you may damaga
the individual wires and terminals inside tha
connectors, Look at the connector closely
befara trying to separate the halves, Often the
locking clips are engaged in & way that is not
immediataly clear. Additionally, many conrec-
tors have maora than one set of clips.

Each pair of connectar terminals has &
male half and a famale half, When you lock at
the and view of a connactor in a diagram, be
sure to undarstand whether the view shows
tha harness side or the componant sida of
the connector, Connactor halves are mirror
images of each other, and a terminal shown
an the right slde and-view of ona hall will ba
on the left side end-view of the athar half,

It iz often necessary to take circuit volt-
age measuramants with a connectar can-
nected, Whenever possible, carefully insert a
small straight pin (not your meater probe) into
the rear of the connector shell to contact the
tarminal inside, then clip vour meter lead o the
pin. This kind of connection is called backprob-
ing {see illustration), When Insarting a test
probe Into. a terminal, be careful not to distort

215 To backprobae
& connector, insert a
small, sharp probe
(such as a straight-
pin) into the back
of the connector
alongside the desirad
wire until it contacts
the matal terminal
inside; connect
your meter leads
to the probes - this
allows you to tast a
functioning circuit

the terminal opaning. Doing so can lead fo a
poor connection and corrgsion at that terminal
latar, Using the small straight pin Instesd of &
meter probe results In less chance of deform-
Ing the terminal conneclor,

3 Fuses and fusible links - general
information

Fuses

Refer to liustrations 3. 1a, 3.18, 3.1c, 3.3
and 3.4

The elegirical circuits of the vehlcle are
protectad by a combination of fuses, clrouit
breakers and fusible links, The fuse-ralay
panel Is in the engine compartmeant (see |llus-
trations),

Each of the fuses is designed to protect
a specific ciroult, and the various clrcults are
[dentified on the fuse panel Hself,

Several sizes of fuses are employed in
the fuse blocks, There are small, medium and
large sizes of the samea design (ses |llustra-
tion), all with the same blade tarminal design.
The madium and large fuses can be removed

3.1a The main fusa/relay box Is in the engine compartment;
disengage the locking tabs and remove the cover . ..

3.1b ... which has a legend to identify the fuses and relays
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with your fingers, but the small fuses require
the use of pliers or the small plastic fuse-
pulker tool found In most fuse boxeas,

If an electrical component falls, always
check the fuse first (see (llustration). The
best way to check the fuses is with a test light.
Check for power al the exposed terminal tps
of each fusa, If power |5 presant at one side of
the fuse but not the other, the fuse is bown. A&
blown fuse can also be (dentified by visually
Inspecting 1L,

Be sure to replace blown fuses with tha
carrect type, Fuses {of the same physical
size) of different ratings may ba physically
interchangeable, but only fuses of the proper
rating should be used. Replacing a fuse wilh
ene of a higher or lewer value than specified
is not recommendad, Each electrical circuit
neads a specific amount of protection, The
amparage valua of sach fuse is molded into
the lop of the fuse body,

If the replacement fuse immediately falls,
don't replace 11 again untl the cause of the
problem is isolated and corrected. In most
cases, thiz will be a short cireuilt in the wiring
caused by @ broken or deterlorated wine,

Fusible links
Refeor to ilustration 3.70

Some circuits are protected by fusible
links. The links are used in circults that are
not erdinarily fused, such as batwean the bal-
tary and the aktermator, or in the circuit to the
starter or underhood elsctrical center,

A fusibla link iz a short length of heavy wirg
that is marked “fusibile ink" on the outer cover,

To replace a fusible link, first disconnect
the negative battery cable, Gaution: On mod-
als equipped with the Thefticok sudio systanm,
be zure the lockout feature is turmed off befors
perfarming any procedurs which requires dis-
connecting the battary (see the fronf of this
manual),

Although the fusible links appear to be a
heavier gauge than the wires they're protect-
irgg, the appearance is due to the thick Insula-
than. All fusible links are several wire gauges

smallar than the wire they're designad 1o pro-
tect. Fusible links can't be repaired, but a new
link of the same slze wire can ba installed
The procadure is as follows:

aj Cut the damaged fusibfe link out of the
wire fusf behind the connector

b} Strip the inswlation back approximately
1-inch.

o) Spread the strands of the exposed wire
apar, push them together and fwist them
in place (see [llustration).

d) Use rosin core sofder and solder the
wires fogether fo obtain 8 good connec-
tiew,

el LU=ze plenty of electrical fape around
the soldered joinf, No wires should be
pxposed,

fl Connect the negative battery cable, Test
the atroull for propar oparation.

4  Circult breakers - general
information and check

Circuit breakers protect ceraln circuits,
such as the power windows and power seals.
Because the circull braakers rasot autc-
matically, an electrical overload in a cirouit-
breaker-protected system will causa tha cir-

3.1c The primary
clrouit protection
at the fuse/relay
box Is the 100-amp |
magafuse

cult to Tall momentarily, then comea back on.
If the circult dosa not come back on, chack it
Immediately.

Far a basic check, pull the circult breaker
up out of its socket on the fuse panel, but just
far enough to probe with a voltmater. The
breaker should still contact the sockets,

With the voltmeter negative lead on a
gaod chassis ground, touch each and prang
of the circuit breaker with the positive meter
probe, There should be battery voltage at each
and, If thera |5 battery vollage anly at one and,
the circuit breaksr must be replacead.

5 Relays - general information and
testing

General information

1 Several electrical accessores in the vehi-
cle, such as tha fusl injection systam, homs,
starter, and fog lamps use relays to transmit
the electrical signal to the componant, Relays
usa a low-cumment clrouit (the control circuit)
fo open and close a high-currant circult (the
power circuit). If the relay is defactive, thal
aomponent will not operate properly, Most
relays ara mounted In the engine campart-

[} =

3.3 All thres of these fuses are of 30-amp rating, yet are different
gires - make sure you get the right amperage and size when

purchasing replacement fuses

3.4 When a fuse blows, the element between the terminals melts
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EXAMPLE 1

3.10 To repair a
fusible link, cut out
the damaged section,
then join a new
section by stripping
the wire and twisting
it together, as shown
here - when securely
joined, solder the
connections and
wrap them with
electrical tape

ment fusarelay box (see illustrations 3,1a
and 3.1b), If a faulty relay is suspectad, it
can be removed and testad using the proce-
dura below or by a dealer service departmant
of a repair shop. Defective relays must be
replaced as a unit.

Testing
Refer fo Nustralions 5 2a and 5.2b

2 Most of the relays used in these vehiclas
are of a type often called 150 relays, which
refars to the International Standards Organl-

zation, The terminals of IS0 relays are num-
bered o indicate their usual circuit connec-
flons and functions, Thera are two basic lay-
cuts of terminals on the relays used in these
vahicles (see illustrations).

3 Refar to the wiring diagram for the circult
to determing the proper connections for the
relay you'ma testing, If you can't determing the
comect connection from the wirng diagrams,
howevar, you may be able fo determing the
test connections from the information that faol-
lvws.

4 Two of the terminals are the relay control

B+ B+
86 _.3.{]
s :\'am
B5 a7
'?Helay with

internal resistor

B+ B+
86 430
=5 &‘m&
85 a7
= Relay with

internal diode

§5.2a Typical ISO relay designs, terminal numbering and circuit connections

cireuit and connect to the relay coll, The othar
relay lerminals are the power circult. When
the relay is energized, the coll creates a mag-
netic field that closes the larger contacts of
the powar clircult to provide power to the cir-
cuit loads,

5 Terminals BS and BE are normally the
contrel circult. IT the relay contains a diods,
terminal 86 must be connected to battary pos-
itive [B+) voltaga and terminal BS to ground. If
the relay contains a resistor, terminals 85 and
BE can be connected in either direction with
respect to B+ and ground.

B Terminal 30 is normally connected to
the battery voltage (B+) source for the circull
lnads, Terminal 87 Is connectad to the ground
side of the circuit, either directly or through a
lgad, If the relay has several allemate termi-
nals for load or ground connections, they usu-
ally are numbered 874, 878, BTC, and &0 on.
7 Use an ohmmeler o check continuity
through the relay control coil.

a) Connegl the meler aceording to the
polarity shown in illustration 5.2a for
ane check; then reverse the ohmmater
leads and check continuity in the othar
diraction.

hj i the refay conlains a resistor, resistance
should be indicsted on the meler, and
should be the same value with the ohim-
meter in sither direclion,

&) If the relay confaing a diode, resistance
should ba highar with the ohmmetar in
the forward potarity direclion (fhan with
the meter leads reversad.,

dl I the ohmmeater shows infinite resistance
in both directions, replace the rejay,

8  Remove the relay from the vehicle and
uge the ohmmetar to check for continuity
betwesn the relay power circuit terminals.
There should ba no continuity betwean termi-
nal 30 and 87 with the relay de-energized.

8  Connect a fused Jumpar wire to tarminal
86 and the positive battery terminal. Connect
gnother jJumper wire between terminal 85 and
ground, When the connections are madea, the
relay should click.

10 With the Jumper wires connectad, chack
for continuity between the power circuit tarmi-

5.2b Most relays are marked on the

outside to easily identify the control

circult and power cireult - this one
is af the fourterminal type
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7.5 Remove the three screws to detach the multi-function switch/
airbag coll from the mounting plate (steering wheal must be
ramoved, lower screw indicated here)

rials. Now, thare should be continuity betweaen
tarminals 30 and 87,

11 i the relay fails any of the above tests,
replace it

6 Turn signal and hazard
flashers - general information

The vehicles coverad by this manual
do nol have a fraditional, replaceable flasher
unlf, The function of the flasher is performed
by the Body Contral Module, which is in com-
munication with the multi-function switch and
dash-mounted hazard switch, If the turn sig-
nal lights fail fo function when the tum signal
laver s moved, or when the hazard switch
is engaged, chack the bulbs and circuits for
a problam, If the turn signal indicator on the
imstrument cluster Mashas much more rap-
iy than normal, the most likely cause s a
burned-out lurn signal bulb. If these checks
do not raveal the problam, have the BCM and
multi-function switch disgnosed at a dealar
sarvice department or other qualified repair
shop,

7 Steering column multi-function
switch - replacement

FRafer o flustration 7.5

Warning: The models coverad by this manual
are equipped with Supplamantal Restraint
Sysfems (SRS), more commanly known as
afrbags. Always disabla the alrbag system
befare working In the welnity of any airbag
systam component fo avold the possibliity of
accidental deployment of the airbags, which
could cause personal infury (ses Seclion 27)

1 The multi-function switch is located
an the lefl side of the steering column, It
Incorporates into one switch the tum signal,
headlight dimmear, windzhield wiperiwasher,
flasher funclion and cruise contro! function, If
equippead,

2 Place the tilt steering wheel in the center
poslition,

3 Remova the steering wheel (gae Chap-
ter 10) and steering column tim covers (ses
Chapter 113,

4 Trace the multi-function switch wires
down to the connectors and disconnect them.
5  Remove the multi-function switch screws,
then detach the swilch from the steering col-
umn [see llustration). Note: Tha mulbi-func-
tion switch js integral with the airbag clock-
spring, and s replaced ag & unit with its wiring
harmess. If a new switch is being installad, 1t
will come with a special tab in place to kesp
the clockspring centarad during installation
Oo not remove the tab until Installation is
complete,

6 Installation is the reverse of removal
Warning: If the onginal awltch (s baing rein-
statied, refer to Chapter 10, Section 15 and
cenler the clockspring.

8 Electronic Park lock switch -
replacement

Refer to lustration 8.3

Warning: The modals covered by this manus!
are eguipped with Supplemental Restrainl
Systerns {SRS), mare commonly known as
airbags. Always disable the airbag syslem
hefore warking in the wviclnity of any airhag
sysfam component to avald the possibility of
accidental deploymeant of the airbags, which
acould cause personal imjury (see Section 27}

1 Disconnect the battery negative cabla,

2  Remove the stesring column trim covers
(e Chapter 11).

3  Disconnect the Park lock electrical con-
rector from the Ignition switch, Use a small
screwdriver to depress the tab and release
the Park lock switch from the lock cylinder
housing (see [llustration).

4 Installation is the reverse of the removal
steps.

8.2 Disconnect the connector and remove the Park lock switch
from the lock eylinder housing

2 Ignition switch and key lock
cylinder - replacement

Refar o Nustrations 3.3 and 8.7

Warning: The models covered by this man-
val arg equipped with Supplemental Restraint
Systems (SRS), more commonly known &s
afrbags. Always disabla the alrbag system
bafore working In the wieinidy of any airbag
syslem componants o avoid the possitility af
accigantal deployment of the airbags, which
coid cause persanal injury (see Section 7).
Note: Cn theso modals, the kay lock cplindsr
containg an anti-theft 1D chip, Replacing tha
Ik cyfinder will rasult in the vehicle not start-
ing. A deater service deparimeant will have lo
re-program the Body Conbrof Module (BCM)
before the engine will start again.

1 Disconnect the negative battery cabla.

2 Remove the sleering column covers and
ramove the Park lock switch (see Chaptar 11
and Section 8)

3 To remove the key lock cylinder, placa
the key in the lock and rotate clockwize to tha
Acoessory position, Push in the retaliner pin
and pull the key and lock cylinder from tha
housing (soe illustration).

4 |f equipped, slide the theft deternant con-
fral module aff the key lock cylinder barral,

5  Toreplaca the igniticn lockiswitch haus-
Ing, ramove the multi-function switchiairbag
coll from the column (see Section 7), then
remove the scraws and the multi-function
gwitchfairbag coll mounting plate from the cal-
umn,

6  Remove the shear boll from the ignition
switch housing, This can ba done by drilling
A hole in the canter of the bolt and using a
screw exlractor 1o unscrew the boll.

7 To remove just the electrical portion af
the ignition switch, discennect the elactncal
connector, then remove the switch (see lilus-
tration),

8  Whan installing the cylinder, align the
retainer with the slat in the housing, then push
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9.3 Push the retaining pin in to unseat the lock cylinder, then
withdraw the key and eylinder

the eylinder in unlll it snaps into position

8  When installing the new shear boll,
tighten It until the shear head breaks off. The
remainder of instaliation s the reverse of
removal,

10 Instrument panel switches -
replacement

Warning: The models covered by Ihis manisa!
ara equipped with Supplemental Restraint
Syaterms (SRS), more commonly known as
agirbags. Always disable the airbag system
before working in the vicinity of any alrbag
sysfem companent to avold ihe possibility of
accidental deployment of the alrbags, which
could cause parsonal infury (see Section 27),

Headlight switch
Refer to illustration 10,3

1 Disconnect the negative cable from the
battery {see Chapter 1),
2  Remove the driver's knes bolster tnm

pangl (see Chapter 11}

3 Remove the screw al the bolttom of
the headlight switch, then pull the headilght
switch down and out of the instrument panal
{see illustration).

4 Disconnect the electrical connectors on
Ihe back of the switch.

5  Installation s the reverse of removal,

On/Off switches

Rafer fo flustration 10.7

f  Depending an the options of the vehicle,
there may be one or more switches on the
instrument paneal, including transfer case shifl
control and hazard flasher switch.

7 Al of the above-mentionad switches are
accessible whan the instrument cluster bazal
ar center irim plate is removed (see Chap-
fer 11). The switches are removed fraom the
back of the bezal or trim plate by prying olips
with & small screwdriver and pulling the switch
oul (see lllustration).

8 With simple onioff swilches, usa an
ohmmeter or seli-powered continuity tes-

9.7 Atthe left side of the column, disconnect the electrical
connector (A) at the ignition switch, then remove the screws (B)
and withdraw the switch

ter to check the switch for proper continuity
between the terminals. There should be conti-
rulty betwasn terminals only whan the switch
= engaged. If the swilch falls the test, replace
the switch,

11 Instrument cluster - removal and
installation

Refer lo Mustrations 17.4a and 11.4b

Warning: The models covarad by this manual
are equipped with Supplemental Restraint
Systams (SRS), mora conunonly known as
alrhags. Always disabla the alrbag syslem
before working in the wicinily of any airbag
system component fo avoid the possibility of
accidenial deploprnent of the almbags, which
could cause personal Injury {see Section 27),

1 Disconnect the negative cable from the
hattery (ses Chapter 1),

2  Ramove the lower left sound Insulatar
panel and the knee bolster (sea Chaptar 11).

3 Remove the instrumeant cluster bazal
(ses Chapter 11).

10.2 Remove the headlight switch mounting screw

10.7 Remove On/Off type switches by depressing the clips and
pulling the switch out of the panel
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11.4a Instrument cluster upper mounting screws

(left screw shown)

4  Remove the screws securing the cluster
fo the Instrument panal (see llustrations),

5  Pull tha cluster forward enough to dis-
connect the electrical connectors at the back,
then pull the cluster owt, tilting the bottom out
first. Note: These models have a Connecior
Position Assurance (CPA) type of connactar,
Maove the lever away from the wiring end o
relesse the connector.

B Instaflation iz the reverse of removal.
FPush the CPA laver back toward the wiring
end of the connector to make a securs con-
naction,

12 Radio and speakers - removal
and installation

Waming: The models covered by this manual
are equipned with Supplemental Resiralnt
Systemns (SRS), more commonly known as
airbags. Always disable the alrbag system
bafora warking in the vielnity of any airbag
spstem componant to aveid the possibility of

& ,“-‘" >
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accidental deployment of the airbags, which
could cause parsonal fnjury (see Section 27).

Radio

Refer fo Mustration 12.3

1 Disconnact the negative battery cable,

2  Remova the canter accessory trim plate
fram the instrument panel (see Chapter 11).

3 Remove the mounting scrawe, pull tha
radio out of the Instrument panal, dissonnect
the connectors, then remove it from the vehi-
cle (see (lustration).

4 Installetion iz the reverse of removal,

Speakers

Refer ta ifustration 12.6

&  Remove the door Irim panal (see Chap-
ter 11).

& Remove the speaker mounting screws
(see [llustration), Pull the spaaker out, dis-
connect the electrical connector and remove
thie speaker from the vehicle,

7 Instaliation is the reverse of remaval,

11.4b Instrument cluster lower mounting screws

Digital radio receiver

8 Some models have a digital radio
racelvar, located bahind the glove beosx.

% To remove the receiver, remova the
glove box (ses Chapter 11} and the Instru-
ment panael right-side and-panel.

10 Reaching through the glove box opan-
ing and tha end-panel opaning, remove tha
sorews secudng he radio receiver.

11 Disconnect the two electnical connectors
at the radic. One Is a CPA [(Connector Posi-
tion Assurante) type, which has a tab that
you must push Jn {do not pry it out or up) o
release the connector,

12 |Installation is the reverse of the removal
procadure,

13 Antenna - removal and installation

Refar to fustralions 13,7 and 13,4

il Lise a small opern-and wrench to unsorew

the antenna mast (see illustration). Be vany

12.3 Remove the mounting screws and pull the radic out

12.6 Remove the speaker mounting scrows
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13.1 Use a small wrench to remove the antenna mast

caraful - the ool could slip and scratch the
body, It's @ good |dea to sumound the base
of the antenna with masking tape to prevent
soratching, Note 1: An anfenna mast remmowvial
ton! is provided with yvour vehicls. Note 2:
Modais with optional digital radie have a di-
ferenl antenna, mounted to the roof of the
cab, Since removal requires ihe interior head-
iner fo be partially removad for access, it is
recommended that this anfenna be replaced
al & dealership,

2 Ifthe antenna base/cable assambly must
be replaced, remove the glove compartment,
the right door sill plate, the right kick panel
and detach the lower rear portion of the Inner
fender liner (sae Chapter 11).

3  Disconnect the antenna mast cable from
tha radio cable where thay oin in & connec-
tor under the far Aght end of the instrument
panal, Aftach a “fish” wira to the and of the
cable, Working Inside the Inner fander linar,
pass the cable and grommet through the hole
In the cowl into the fender opaning.

4 Refar to Chapter 11 and remove the

cowl cover, Remove the antenna mast base
mounting bolts and pull out the base and its
cablz (see illustration).

5  Atlach the new cable to the fish wira and
pull the wire back slowhy and carsfully into the
body, routing It &3 the original cable had been.
6 If the extension cable (between the
antenna base cable and the radio) must be
replaced, remove the glove compartment and
the passenger's airbag module {see Section 27),
Releasa the cable from the clips along the top of
the instrument panel and disconnect it from the
radio and artenna base cabla.

T Installation is the reverse of the removal
procadure,

14 Headlight bulb - replacement

Hafar fo lustrations 14.2a and 14.2b

Warning: Halogen bulbs are gas-filed and
upntdar pressurg and may shatter I the sur-
face (s scratched or the bulb Iz dropped, Wear

Wy Nyt =

A High besm headlight c
B Low beam headlight

14.2a High and low-beam headlight bulbs
Hoadlight adjuster

. ¥

13,4 To remove the antenna base and cable, remova
the base mounting bolts

14.2b Tum the bulb helder counterclockwisa and remove it from
the housing (shown with housing removed for clarity)

ave protection and handle the bulbs carefully,
grasping anfy the base whenever possibls,
Don't tough the surface of the bulh with your
fingers because the off from yalr skin could
cause I to overheal and fail prematurely, If
vou do touch the bulb surface, clean if with
rubbing alcofol,

Note: Low and high beam buibs can be iden-
tifiad by the color of thelr sockels; fow beam
bulbs have gray sockets and tilgh beam bulbs
have black sockels

1 Open the hood for bulb access from
behind the headlight housings, On some mod-
gls, it will ba necessary to removea the radiator
grille for access (ses Chaptar 11),

2 Twist the bulb holder countarclockwise
and withdraw the bulb holder and connectar
from the housing (see lustrations). Unplug
the connectar from the bulb holder,

3 Handling the new bulb only by the bull
holder portion, reconnect the electrical con-
nactor and insart the new bulb/holder into the
housing. Twist the holder clockwise lo lock it
in place.
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Centerline

15.2 Headlight adjustment details

4 Installation of the housing s the reverse
of the removal procedure.

15 Headlights and fog lights -
adjustment

Warning: The headlights must be aimed
corractly, If adjusted incorractly, they coutd

temparanily Blind the driver of an oncom-
ing vehicle and cabse an acoiden! or ser-
ously reduce your abilily lo see the road, The
hegdiights should be cheched for proper alm
avery 12 manths and any time a new head-
fight is inslalted or front-end bodywork (s per-
formed, The folfowing procedure (s only an
irterim step fo provide temporary adjustrment
uniil the tieaalights can be adjusted by a prop-
any aguipped shop.

16.1 Headlight housing
mounting bolts

Headlights
Refer lo illustration 15.2

1 These models are equipped with com-
posite: headlights with an adjustment sorew
controlling up-and-down movement (Ses
illustration 14.2a). Left-and-right movament
Is not adjustabls,

2 There are several methads of adjusting
the headlights. The simplest mathod reguines
a blank wall 26 faet in front of the vehicle and
a leval Nloor (see illustration).

3  Position masking tapa on the wall in ref-
erence 1o the vahicle canterding and the cen-
lerlines of both headlights.

4 Mueasure the height of the headlight rel-
erence marks (In the centers of the headlight
[enses) from the ground. Position a horzontal
tape line on'tha wail al the same helght as the
headlight referance marks. Mote: It may ba
easier fo position the tape on the wall with the
valfiicla parkad only a fow inchas away,

5  Adjustmant should be made with tha
vahicle sitling leval, the gas tank half-full and
no unusually heavy load in the vehicle. Thera
should be & 160-Ib perscn or equivalent on
the driver's seat.

B Turn on the low beams. Turn the adjust-
Ing screw (sea illustration 14.2a) to posi-
tion the high intensity zone so L s wo inches
balow the honzontal line.

7 Have the headiights adjusted by a dealer
sarvice deparment al the earllest opportunity,

Fog lights

& Soma models have optional fog lights
that can be aimad |ust like headlights. As
with the headights, there are no left-and-right
adlustments,

8  Position tape on a wall 25 fest In front
of the vahicle (ses illustration 15.2). Tape a
horizantal ling on the wall that represants tha
height of the fog lamp centers, and another
tapa line four Inches below that line.

10 Usa the adjusting scraws (torc-type) on

. the fog lamps to adjust the patlern on the wall

&0 that the top of the fog lamp beam meets
the lower line on the wall. On GMC Canyon
models, the adjustment boll s on the sida of
the fog light housing, loosen the bolt slightly
o aim tha fog light, then tightan the balt, On
KTREME modeals, the vertical adjustment
screw is at the top of the housing; turn it in or
out to adjust the beam.

16 Headlight housing - removal and
installation

Rafer to Mustration 16,1

1 Open the hood, Refer to Chapter 11 and
remove the grilie.

2 Remove the headlight housing bolts (see
iustration),

3 Disconnect the slectrical connector(s),
Take the headlamp housing oul of the radiator
support panel.

4  Installation is the raverse of ramoval.
Allgn the housing ocating pins with the holes
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17.7 Remove the taillight assembily
mounting scraws

in the paneal and push the retaining tabs down
to lock the housing in place,

17 Bulb replacement

Warning: Buths can remain fot for we to fwerdy
minutes affer they're (umad off, Ba sure bulbs
are off and cool before you towch em

Fog lamps

1 Turn the bulb socket counterclockwise
and frea it from the lamp housing, Remaove the
bulb from the socket and Install a new one,

z Installation is the reverse of the removal
steps.

Turn signal, parking and side

marker lights

3 Remove the headlight housing {see Sec-
tian 16). The parkiturniside marker light bulbs
are at the top of the headlight housing.

4  Each bulb is replaced in the same man-
ner, Twist the bulb holder out and pull the bullb
straight out of the holder.

&  |nstallation s the reverse ol ramaval.

Tall/stop/turn/back-up light
Refer to lustrations 17.7 and 17.8

6  On all models, these rear lights-are all in
one housing.

7 Opan the tailgate, Remove the lamp
housing screws and take the lamp housing off
the body (eee lllustration).

&  Rotate the sockel counterclockwise and
pull it out of the housing (see illustration),

8 Pull the bulb straight out of the sockeat
and push a new one in.

10 |nstallation is the reverse of the removal
sleps,

High-mounted stop light

11 The center high-mounted stoplight
(CHMSL) is located at the top rear of the cab.
12 Remove the mounting screws and
datach the stop light from the cab.

13 Each of the four bulbs can be replaced

individually. Rotate each socket counterciock-
wise and pull It out of the housing.
14 Installation is the reverse of remaoval.

License plate bulbs

16 From behind and below the rear bumper,
remove the soréws retaining each of the wo
licanse plate light holders, On some models,
a single nut retains the license plate light
haldar,

16  Rotate the bulb holders to remove for
bulb replacement,

17 Installation is the reverse of removal,

Instrument cluster lights

18 To gain access o the Instrument cluster
illumination lghts, the instrument cluster wil
have to be removed (sea Section 11), The
bulbs can then be removed and replaced from
the rear of the clusler, after removing & cover
panal. The only bulbs usead are for the tum sig-
nal indieatars, high beam Indicator and grulse
control indicator, All others are light-emitting
diedes (LEDs). It an LED falls, the instrumeant
cluster must be replaced.

19  Installation |s the reverse of removal.

Interior lights

Dome light

Refer to lustration 17.20

20 Pull on the sides of the lens for acoess
{e the retaining tab at the rear of the lamp.
Release lhe relaining tab with a small screw-
driver (see illustration), then lowear the lens
and pull it rearward to free tha front retaining
tab.

21 To raplace the dome lamp bulb, remove
it from the sockel

22 Installation Is the reverse of removal.

18 Wiper motor - check and
replacement

Wiper motor circuit check

MNota: Refar to the winng disgrams for wire
cofars and locations in the followlng checks.
When checking for voltage, probe & grounded

17.8 Twist the bulb
halder countarclockwise
to refease it from the
housing

A Brake light buib

B Tailfightturn signal
bt

¢ Bagk-up light buib

12-volt test light to each terminal af & connesa-
lar until It lights: this varifies valtage (power)
at the termingl, If the following checks fail fo
lncata the problem, have the system diag-
nosed by 8 dealer service depardment or other
propany equipped rapair facility. The BOM iz
capabla of sforng trouble codes that can be
redrigved with the proper eguipment.

1 If the wipers work slowly, maka sure the
battary |z In good condition and has a strong
charge (see Chapter 5). il the battery is in
pood condition, remove the wipar motor {see
below) and operate the wiper arms by hand.
Check for binding in the linkage and pivols.
Lubricate or rapair the linkege or pivols as
necessary. Reainstall the wiper maotaor, If the
wipars still operate slowly, check for loose ar
corrodad connections, especially the ground
connection. IT all connections ook OK, replace
the motor.

2 If the wipers fail to operate when acti-
vated, check the Tuse, IT the fuse is OK, con-
nect a jumper wire between the wipar motor's
ground terminal and ground, then retest. If the
motor works now, repalr ihe ground conneg-
tlan. If the motor still doesn't weork, wm the
wiper switch to the HI position and check for
voltage at the motor, Note: The cowl cover
will have o be removed (see Chaptar 11) to
access the electncal connecior.

17.20 Use a small screwdriver to release
the cover from the dome light
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18.7 Remowve the nut, mark the wiper arm locatlon and
rock the wiper arm to detach it from the shaft - use a
small puller if it's stuck

3 It there's voltage at the connector,
remove the motor and check it off the vehicle
with fusad jumper wires from the battery. If the
motor now works, check for binding linkage
[ses Stap 1 above). If the motor still dossn't
work, raplace it. If thare's no voltage o the
motor, check for voltage at the wipar control
relays. If there's vollage al the wiper conbrol
relays and no voltage at the wipar motor,
have the switch tested, If the switch is OK, the
wiper contred relay is probably bad, See Sec-
fion 5 for relay testing,

4 If the Interval (delay) function is inop-
erative, chack the continuity of all the wiring
batwean the switch and wiper control module.
5 If the wipers stop at the position they're
in whan the switch s turned off (fall to park),
check for voltage al the park feed wirs of the
wiper motor connector when the wiper switch
is OFF but the igniticn s ON. If no voltage is
present, check for an open circull between the
wiper motor and the fuse panal,

Replacement
Refar to ifustrations 18.7 and 18.9

& Disconnect the negative cable from tha
battery (sea Chaptar 1).

T Remove the wiper arm nuls, mark the
positions of the arms o their shafts. then
emove the wiper arms (see [Nustration).
Mata; If the wiper arm is stuek, try rocking it
an the shaft. If that doesn't work, vse a smalf
pulfer such as a battery terminel pulier,

8 Remove the cowl grille. (see Chap-
ter 11). Dizconnect the elactrical connaclor at
the wiper metor.

9  Remova the wiper motor/linkage mount-
ing bolts {sea Hlustration).

10 Remove the assembly and unbolt the
motor from tha linkage, Some rocking motion
may be raquired to free the wipar drive from
the cowl,

11 Installation is the reverse of removal.

e |

.

18.9 Remove the wiper linkage mounting bolts, then twist or rock
the assembly out from the cowl

19 Hom - replacement

Rafar to flustration 19.2

1 Remove the grille (sse Chapter 11).

2 Disconnect the electrical connaector,
remave the mounting bolt and detach the ham
{see illustration).

3 Installation is the reverse of removal,

20 Daytime Running Lights [DRL)
- general information

The Daytime Running Lights {DRL) sys-
tem illuminates the low beam headlights at
reduced intensity whenever the ignition is Cn
and the headlight switch is In the Auto posl-
tion, The only exceptlon is with the angine
runring and the shift lever in Park (automatic
transmission models) ar with the parking
brake on (manual ransmission models). Onoe
the parking brake is released or the shift lever
is movad, the lights will remain on as long as
the ignition switch is on

21 Cruise control system -
description and check

3 The cruise control system malntains
vehicle speed with the Powertrain Control
Module (PCM), throtite actuator control motor,
brake switch, control switches and assocl-
ated wiring. There Is no mechanical connac-
tian, such es-a vacuum samnvo or cable, Soma
features of the syslam requira speclal testars
and diagnostic procedures that are beyond
the scope of the home mechanis. Listed
below are some general procadures that may
be used (o locate common problams,

2 Check the luses (see Section 3),

3 The brake pedal poaltion (BPPF) switch
{or brake flight switch) deactivates the cruise
control system. Have an assislant press the
brake pedal while you check the brake light
operation,

4 If the brake lights do not operate prop-
afly, correct the problem and ratest the crulse
control,

5  Check the wiring between the PCM and
throtthe actuatar molor for opans or shorts and
ropair as necessary.

18.2 Follow the
wiring harmess to
the hermn connector
[A), than disconnect
It and ramove the
moaunting bolt (B)
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B  The crulse control system uses infor-
mation from the PCM, including the Vehlcle
Spaed Sansor, which 18 located In the trans-
mission or transfar case. Refer to Chapter 8
for more infarmation on the VS5,

7 Tast drive the vehicle to determine il the
cruise control 18 now working. If It izn't, take it
to & dealer service department or an automao-
fiva elacirical spacialist for further diagnosis,

22 Power window system -
description and check

1 The power window system operales
elaciric motors, mounted in the doors, which
lowar and raise the windows. The systam
congists of the control awitchas, the motors,
regulators, glass mechanisms and associated
wiring,

2 The power windows can be lowered and
raised fram the master cantrol switch by the
driver ar by remote switches located at the
[ndividual windows. Each window has a sapa-
rate motor that Is reversible. The positicn of
the control switch determines the polarity and
therefore the direction of operation.

3 The clreuit is protected by a fuse and a
clrouit breaker. Each motor is also equipped
with an Intemal clroull braaker; this prevents
one stuck window from disabling the whole
system,

4 The power window system will only
aperate whan the ignition switch Is ON. In
addition, many models have a window lock-
out switch at the master control switch which,
when activated, disables the switches at the
rear windows and, someatimes, tha switch at
the passenger's window also, Always check
these items before troubleshooting a window
problem.

5  These procedures are general in nature,
g0 I you can't find the problem using tham,
take the vehicia to a dealer service depart-
ment or cthar propary equipped repalr facil-
by,

& If the power windows wan't operate,
always check the fuse and circull breaker
first,

7 If only the rear windows are inoparative,
ar if the windows only operate from the mastar
control switch, check the rear window lackoul
gwitch for continuity in the unlocked position.
Replaca it if it doean't have continuity,

8 Check the winng betwaen the switches
and fuse panel for continuity, Repair the wir-
ing, If necassary.

g If only one window is inoperative from
the mastar contral switch, try the othar con-
trol switch at the window. Mote: This dossn't
apply to the driver's door window

10 If the same window works from one
gwitch, but not the athar, check the switch for
continuity.

11 If the switch tests OK, check for a short
ar apen 0 the circuit between the affected
switch and the window mator,

12 I one window is inoparative fram both
switches, remove the swilch panel from the

affected door, Check for voltage at the switch
and at the moltor (refer 1o Chaptar 11 for door
panel removal} while the switch |s operated.

13 If voltage is reaching the motor, discon-
nect the glass from the regulator (see Chap-
tar 11). Move the window up and down by
hand while checking for binding and damage,
Also check for binding and damage lo the

' regulator, If the regulator is not damaged and

the window moves up and down smoothly,
replace the motor, If thare’s binding or dam-
age, lubricate, repair or replace parts, as nec-
Eessary.

14 | voltage isn't reaching the motor, check
the wiring In the circult for continuity betwean
the switches and motors, You'll need Lo con-
sull the wirlng diagram at the end of this
Chapter, If the circuill is equipped with a ralay,
chack that the relay is grounded properly and
recelving voltage,

16 Test the windows aftar you are dona 1o
confirm proper repairs,

23 Power door lock and keyless
entry system - description and
chack

1 The power door lock system operates
the door lock actuators mounted in each door,
The system consists of the switches, actua-
tors, Body Contral Module (BCM) and assock-
ated wiring. Diagnosis can usually be limited
to-simpla checks of the wiring connections and
actuators for minor faults that can be easily
repalred.

¥ Power door lock systems are operated
by bi-directional solenoids located in the
doors. The lock switches have two oparating
positions: Lock and Unlock, These switches
send a signal to the BCM, which In turn sends
a signal to the door lock solenaids,

3 It you are unable lo locate the troutle
using the following general steps, consult
your dealer service department,

4  Always check the circuil protection first,
Some vehicles use a combination of circuit
breakers and fuses, Refer to the wiring dia-
grams at the end of this Chapter.

5  Chack for voltage at the switches. If no
voltage Is presant, check the wirng betwean
the fuse panel and the switchas for shors and
OpenE.

6 I vollage Iz presant, test the swilch for
continuity. Replace it if thare's nol continuity in
both switch positions. To remove the switch,
use a flat-bladed trim lool to pry out the door!
window switch assembly (see Chapler 11).

T I the switch has continuity, chack the
wiring between the swilch and door lock sola-
rokd.

g )i al bul one lock solanoids oparale,
remove the tim panel from the affected door
{see Chapter 11) and check for voltage at the
solanoid while the lock switch is cperated,
One of the wires should have voltage in the
Lock position; the other should hava voltage
in the Unleck positon.

& |If the Inoperative solenald is recelving

voltage, replace the solenoid,

10 If the inoperative solenold isn't receiv-
Ing voltage, check for an open or short In the
wire batween the lock solenold and the relay.
Note: it's common for wires to break in the
partion of the hamess bafween the body and
door {opening and closing the door fatigues
and eventually breaks the wires).

11 On the models covered by this man-
ual, power door lock system communlcation
gees through the Body Contral Module. I the
above tests do not pinpoint a problem, take
the vehicla to & dealer or qualified shop with
the proper scan ool to retrieve trouble codes
fram the BCM,

KE]I'FESS Eﬂfﬂf system

12 The keyless entry system consists of a
remote control transmitter that sends a codad
infrared signal to a receivar, which then oper-
ates the door lock systam.

13 Replace the battery when the transmitter
doesn'l operale the locks al a distance of lan
firat, Mormal range should be about 30 fest.
14 Use a small screwdrivar to carafully sap-
arate the casa halvas,

15 Replace the three-volt, CR2032 lithium
battery,

16 Snap the case halves togethear,

24 Electric side view mirrors -
description

1 The electric rear view mirrors use two
motors to move the glass, one for up and
down adjustments and one for laft-right adjust-
meants.,

2  The control switch has a selector portion
that sends voltage to the laft or right sida mir-
ror. With the lgnition in the ACC pasition and
the engine OFF, roll down the windows and
pparata the mirrer control switch through all
functions {laft-right and up-down) for both the
left and right side mirmors,

& Listen carefully for the sound of the elec-
tric motors running in the mimors,

4 If the moters can be heard but the mir-
ror glass doesn't move, there's probably a
problem with the drive mechanism inside the
mimror, Powar mirrors have no user-sarvice-
able parts inside - a defactive mimror must be
replaced as a unit (sea Chapter 11).

5  Iftha mirrors don't operate and no sound
comes from the mirrors, check the fuses (see
Section 3).

f If the fuses are OQK, remove tha mir-
ror control switch, Have the switch continuity
checked by a dealer service department or
other quallfied shop.

7 Check the ground connections,

& If the mirror still doasn't work, remove
the mirror and check the wires at the miror
for voltage,

9  |fthare's not voltage In aach switch posi-
fion, chack the circult betwean the mirror and
control switch for opens and shorts.

10 If there's voltage, remova the mirrar
and test it off the vehicle with jumper wires.
Reptace the mirrer if it Talls this test.
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25 Power seats - description

1 Power saats allow you to adjust the posi-
tion of the seat with little effort. These models
feature a six-way saat that goes forward and
backward, up and down and tilts forward and
backward, The seats are powered by three
ravarsiblea motors, mounted in one housing,
that are controlled by switches on the side of
the seat, Each switch changes the direction
of seal travel by reversing polarity ta the drive
matar, Some models may alse have optional
power lumbar support and seal heaters,

2  Diagnosis is usually a simple matier,
using the following proceduras,

3 Look under the seat for any abject which
may ba preventing the saal from moving.

4 If the seat won'l work at all, check the
fusas, Sea Section 3 for circull breaker lest-
ing.

5  With the engine off to reduce the noise
level, operate the seal controls In all direc-
tions and listen for sound coming from the
seat motors.

6  If the motors don’t work, check for volt-
age at the motors while an assistant operates
the switch, With the door open, try the seat
switch again, I the doeme light dims while try-
ing to operate the seat, this indicates soma-
thing may be jammead in the seat tracks,

¥ Ifthe motor s getting voltage bul dosan't
run, test it off the vehicle with jumper wires. If
it still doesn't work, replaca it

B I the motor lsn't getting vaoltage, remove
the switch and check for voltaga. I thare's
no voltage to the switch, check the wiring
betwsen the fuse block and the swilch, If
there's battery vollage at the switch, check
the other terminals for valtage while moving
the switch around, If the switch is OK, check
for a short or open in the wiring between the
swilch and motar,

8 Tesl the completed repairs,

26 Data Link Communication
system - description

1 The vehicles covered by this manual
have a complex electrical system, encom-
passing many power accessores, and a num-
ber of separate electronic modules

2 The Powertrain Control Module (PCM) is
mainly respansible for angine and transaxle
control, bul also communicates with othar
madules araund the vehicle through a Data
Link Communication system, which sands
serial port data very quickly batwean the varl-
ous modules, Many of the computer functions
involved in the operation of body systams
are routed through the Body Control Madule
{BCM}, which communlcates with the PCM.

3 Among the modules in the Data Link
system besides the BCM and PCM are the
Sensing Diagnostic Module (airbag system),
the Electronic Brake Control Module and the
Instrument panal cluster, The BCM further
communicates with various body subsystéms,

4 Al of the modules in the vehicle have
associated trouble codes. Whan other troubla-
shooting procedures fail to pinpoint the prob-
lem, check the wiring diagrams at the end of
this Chapter o see If the BCM or PCM are
invalved in the circuit. if 2o, bring your vehicle
to a dealer with the factory diagnostic tools to
extract the trouble codes,

27 Airbag system - general
information

1  Thess models are aquipped with a
Supplemantal Restraint Systam (SRS), more
commonly known as alrbags, designed to pro-
tact the driver and fronl seat passenger from
serous Injury in the event of a head-on or
frontal collision. Side airbags mounted in the
sidas of the rool are optional equipment, and
are designed to deploy only In a sida impact
of sufficient force, All madels have a sensing!’
diagnostic contral unit, located undar the rear
of the canter consola, Warming: f vouwr vehi-
cla is aver nvolved in a flood, or the interior
carpeating js soaked for any reason, discon-
nect the battery and do not start the vehicla
untll the alrbag system can be cheched by
your deafer. If the 8RS system (s subfected to
fiooding, he aibags could go off upon slart-
ing the vehicle, even without an scoident tak-
Ing place.

Airbag modules

2 The airbag modules consist of a housing
incorporating tha cushlen (airbag) and Infla-
tor unit, The inflator assembly is mounted on
the back of the housing over a hola through
which gas |s expelled, inflating the bag almost
instantaneously whan an electrical signal iz
sent from the system, The specially wound
wirg on the driver's sida thal carries this signal
to the diver's module is called & clockspring,
The clockspring is a flat, ribbon-ike electrically
conductive tape that is wound many times so
that It can transmil an electrical signal regard-
less of stearing wheel position. Airbag mad-
ules are |located In the steering wheel, on the
passenger side above the glove box, and on
soma models, at the upper sides of the roof
(slde-Impact airbags),

Sensing/diagnostic control

unit and sensors

3  The sensing/diagnostic control unit con-
tains an on-board microprocessor which mon-
itors the operation of the system, and also
contains & crash sensor, |t checks this syatem
avary tima the vehicle is started, causing the
AIRBAG light to flash seven times then go off,
if the system |s operating properly. If there s
a fault in the system, the light may not come
on at all, or the light will go on and continuea,
either illuminated steadily or blinking, and the
unit will store fault codes indicating the nature
of the faull.

4 Apairof impacl-activated sensors, called
the discriminaling sensors. are mounted to

the underside of the radiator support. Tha
slde alrbags are triggerad by side impact san-
sors mounted behind the front door pansls,
attached to tha inner door frame.

Operation

6  For the airbag(s) to deploy, the discrimi-
nating sensars and the Impact sensor in the
sensng'diagnostic contral unit must be actl-
vated. When this condition occurs, the circuil
to the airbag inflator 1s closed and the airbag
Inflates, If the battery Is dastroyed by the
Impact, or is oo low o power the inflator, a
back-up powear unit inside the SRS aystam
provides power,

Self-diagnosis system

6 A self-diagnosis circuit in the SRS unil
displays a light on the instrument panel whan
tha ignition switch is tumed (o the On position,
If the system s aperaling normally, the light
should go out after aboul sevan blinks, If the
fight doesn't come on, or doesn't go out after
a short time, or if It comes on while you'ra
driving the vehicke, ar Il it blinks at sny time,
thera's a malfunclion In the SRS systam, Have
it inspactad and repaired as soon as possible,
Do not attempt o troubleshoot or service the
SRS syslem yourself, Even a small mistake
could cause the SRS systam to mallunction
whan you neead if.

Servicing components near
the SRS system

¥ Mevertheless, there are times when you
need fo remove tha steering wheel, radio
or sarvice other components on or near the
dashboard or near other airbag system com-
pongnts, At these times, you'll be working
around components and wire hamesses for
the SRS system. Do not use olectrical test
equipmant on asirbag system wires; |t could
causa tha airbag(s) to deploy. ALWAYS 0IS-

AHLE THE SRS SYSTEM BEFORE WORK-

ING NEAR THE SRS SYSTEM COMPO-
NENTS OR RELATED WIRING.

Disabling the SRS system

Warning: Any lime you are working in the
vicinity of airbag wiring or components, (18-
ABLE THE SRS SYSTEM,

8  To disable the airbag system, perorm
the following steps:

a) Tum the steering wheel o the straight-
ahead position and furn the lgnition
swifch fo the Lock posifion, then remove
the Key

b} Remove the airbag fuse located in the
underitood fusedfralay box,

¢l |Wait at jaast two minutes for the back
up power supply to be depleted before
baginning wark.

ol Remove the driver's knee bolster (see
Chapter 11) and disconnect the driver's
airbag connector at the steering colurmn
(sea Chaptar 10},
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al Open and drop the glove box door (see
Chaptar 11) and disconnect the connec-
tor to the passenger airbag, which s
mauntad to the backside of the jnsfru-
ment paned.

fi To disable a side impacl althey, remove
tha door trim panel on the side to be
disabled (ses Chapter 11), than discon-
nect the elactrical conneclar for the sido
impact sansor,

Enabling the system
9 Toenable the airbag system, perform tha
following sleps;

a} Turn the ighition switch to the Lock posi-
tion and remove the Key.

b) Recannect the passenger and driver's
airbag connectors {or the side. impact
sonsor gonnactor), making sure ihe CRA
(Connector Position Assurance) clips are
in place so the connectors can't acciden-
fally disengage,

o) Relnsert the arbag fusa,

d] Turm the ignition switch fo the On posi-
tlon, Confirm that the airbag warning
fight glows for 6 to B seconds, then goes
out, indicating the system is functioning
proparfy,

Removal and installation
Warning: When carrying an airbag moduls,
feep the upholsterad [(or Irlm) side of it away

frewm your body, and when you sef it down fin
an (solated area), have the upholsterad (or
trim} side facing up.

Driver's side airbag

10 Disable the airbag system (sea Step 8),
Rafer to Chapter 10 for removal and Installa-
tion of the driver's side airbag.

Passenger side airbag

11 Disable the alrbag system {see Step 8).
12 Remove the glove box (see Chapter 113,
Remove the access plate from the dght end of
the dash, then reach through the hole, unboll
the air outlet on the nght end of the dash and
take it out,

13 Refer to Section 12 and Chapter 3 and
remove the radio and the HWVAC contral unit to
access the left side of the passenger airbag.
14 Remove the lower mounting bolts and
upper nuts (which face forward and are
accessed from underneath the instrument
panal, en each side of the airbag module)
and gently remove the airbag unil frem the
dashboard. Cautlon; The alrbag assambly
iz heawier than if ook, use both hands when
rarmoving it from the dash.

15 Installation is the reverse of the removal
procadure,

Side impact airbags
16 The side impact airbags used on some
models ara mounted in the sides of the

roof interior. Replacameant of these airbags
requires partial disassambly of the haad-
liner and should be done by a dealer service
departmeant or other qualified shop.

28 Wiring diagrams - genaral
information

Since it isn't possible to include all wir-
Ing diagrams for every year and modal cov-
ered by this manual, the following diagrams
are those that are typleal and most commanly
neadead.

Prior o troubleshooting any circuits,
check the fuse and clroult breakers (if
agulpped) to make sure they'ra in good condi-
tion. Make sura the battery s propery charged
and check the cable connections {see Chap-
far 1),

When checking a circuit, make sure that
all connectors are clean, with no brokan or
[pose terminals. When disconneoting 8 con-
nactor, do not pull on the wires, Pull only on
tha connecior housings themselves,
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About this manual, 0-5

Accelerator Pedal Position (APP) sensor, replacement; 6-11

Acknowledgements, 0-2
Air conditioning
and heating system, check and maintenance, 3-6
compressor, removal and installation, 3-8
condenser, removal and installation, 3-10
expansion valve, replacement, 3-10
receiver/drier, removal and installation, 3-9
Air filter
heusing and alr intake resonator, removal and
installation, 4-7
replacement, 1-23
Airbag system, general information, 12-14
Alternator, removal and installation, 5-7
Antenna, removal and installation, 12-8
Antifreaze, general information, 3-2
Anti-lock Brake System (ABS), general information, 8-2
Automatic transmission, 7TB-1
dlagnosis, general, 7B-1
axtension housing oll seal (2WD models),
replacement, TB-5
fluid
change, 1-27
lavel check, 1-11
type, 1-1
mount, check and replacemeant, 7B-5
ovarhaul, general information, 78-8
Park/Lock system, description and component
replacement, ¥B-3
ParkiNeulral Posltion (PNP) switch/back-up light switch,
description, replacement and adjustment, 7B-4
removal and installation, 7B-6
shift cable, removal, installation and adjustment, 7B-2
Automotive chemicals and lubricants, 0-18
Axle assembly, rear, removal and installation, 8-11
Axles, description and check, 8-8
Axleshaft {rear)
bearing, replacement, 8-10
ail seal, replacement, 8-9
removal and Installation, 8-8

Back-up light switch, replacement
automatic tfransmission, TB-4
manual transmission, 74-1
Balance shafts, removal and installation, 2C-19

Balljoints, check and replacement, 10-7
Battery
cables, check and replacemant, 5-4
check, maintenance and charging, 1-14
check, removal and installation, 5-2
precautions and disconnection, 5-1
Blower motor
and circuit, check, 3-5
remaval and installation, 3-5
Body repair
major damage, 11-3
mincr damage, 11-2
Body, 11-1
Body, maintenance, 11-1
Booster battery (jump) starting, 0-17
Brakes, 9-1
Anti-lock Brake System (ABS), general information, 8-2
caliper, removal and installation, 9-5
disc, inspection, removal and Installation, 8-5
fluid
change, 1-23
level chack, 1-9
typa, 1-1
general information, 8-2
hoses and lines, Inspection and replacement, 9-11
hydraulic system, bleeding, 8-12
light switch, check and replagement, 8-13
master cylinder, removal and installation, 8-9
pads, replacement, 8-3
parking brake, adjustment, 8-13
pedal travel, check, 9-13

power brake booster, check, removal and installation, 8-12

shoes, replacement, 9-6

system check, 1-20

wheel cylinder, removal and installation, 8-8
Bulb replacement, 12-11
Bumpers, removal and installation, 11-7
Buying parts, 0-9

C

Cable replacement
battery, 5-4
hood release, 11-7
Caliper, disc brake, removal and installation, 9-5
Camshafts and lifters, removal, inspection and
installation, 28-12
Camshaft Position (CMP) sensor, replacement, 6-12
Camshaft position actuator solenolid (inline engines),
replacement, 6-16
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Index

Camshaft Position (CMP) Actuator System (LH9 V8
engine), description and component replacement, 6-16
Camshafts, rocker arms and lash adjusters, removal
and installation, 2A-7
Catalytic converter, 6-16
Charging system
alternator, removal and installation, 5-7
check, 56
general information and precautions, 5-6
Chassis electrical system, 12-1
Chassis lubrication, 1-19
Chemicals and lubricants, 0-18
Circuit breakers, general information, 12-4
Clutch
components, removal, inspaction and installation, 8-23
description and check, 8-2
fluid
level check, 1-8
type, 1-1
hydraulic system, bleeding, B-3
master cylinder, removal and installation, B-2
release cylinder and bearing, removal and installation, 8-2
start switch, check and replacermeant, 8-5
Clutch and driveling, B-1
Coll spring (front), removal and installation, 10-4
Colls, ignition, replacement, 5-5
Compression check, 2C-4
Compressor, air conditioning, removal and Installation, 3-9
Condenser, air conditioning, removal and Installation, 3-10
Console, removal and installation, 11-12
Control arm, removal and installation
lower, 10-6
upper, 10-6
Conversion factors, 0-19
Coolant
general information, 3-2
level check, 1-8
temperature gauge sending unit, check and
replacement, 3-5
type, 1-1
Coolant Temperature (ECT) sensor, raplacemant, 6-11
Cooling systam
check, 1-18
general information, 3-2
sanvicing (draining, flushing and refilling), 1-29
Cooling, heating and air conditioning systams, 3-1
Cowl cover, removal and installation, 11-9
Crankcase ventilation system, 6-14
Crankshaft balancer, removal and installation, 2B-9
Crankshaft front oil seal, replacement, 2A-9, 2B-9
Crankshaft Position (CKP) sensor, replacement, 6-12
Crankshaft pulley, removal and installation, 2A-9
Crankshaft, removal and installation, 2C-15
Cruise control system, description and chack, 12-12
Cylinder head(s), removal and installation, 2A-8, 2B-8

D

Dashboard switches, replacement, 12-7
Dashboard trim panels, removal and installation, 11-13
Data Link Communlication system, description, 12-14

Daytime Running Lights (DRL), general Information, 12-12
Diagnosis, 0-22
Diagnostic Trouble Codes (DTCs), accessing, 6-2
Differential
carrier, front, removal and Installation, B-16
fluid type, 1-1
lubricant
change, 1-28
level check, 1-18
oll seals (front, 4WD models), replacement, 8-18
pinion oil seal, replacement, 810
Disc brake
caliper, removal and installation, 9-5
disc, inspection, removal and installation, 9-5
pads, replacement, 8-3
Door
latch, lock cylindar and handles, removal and
installation, 11-10
removal and installation, 11-10
trim panal, removal and installation, 11-9
window glass regulator, removal and installation, 11-11
window glass, removal and installation, 11-11
Driveaxies (4WD models)
boot
check, 1-25
replacemant, 8-12
general information and inspection, 8-12
removal and Installation, 8-12
Drivebelt
check and replacement, 1-16
tensioner, replacement, 1-16
Driveplate, removal and installation, 2A-9, 2B-15
Driveshaft
and universal joints, general information and Inspection, 8-5
removal and installation, B-6
universal joints, replacement, B-7
Drum brake shoes, replacement, 9-6

E

Electric side view mirrors, genaral information, 12-13
Electrical troubleshooting, general information, 12-1
Electronic Park lock switch, replacement, 12-6
Emissions and engine control systems, 6-1
Engine and emissions control systems, general
information, 6-2
Engine Coolant Temperature (ECT) sensor,
replacement, 6-11
Engine coolant, level check, 1-8
Engine cooling fan and clutch
check, 3-3
removal and installation, 3-3
Engine electrical systems, 5-1
Engine oil and oll filter change, 1-12
Engine oil, level check, 1-T
Engine overhaul
disassembly sequence, 2C-9
reassembly sequence, 20-19
Engine rebuilding alternatives, 2C-6
Engine removal, methods and precautions, 2C-6
Engine, removal and installation, 2C-7
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Engine, general overhaul procedures, 2C-1
balance shafts, removal and installation, 2C-19
compression check and vacuum gauge diagnostic
checks, 2C-4
crankshaft, removal and installation, 2C-15
anging
averhaul
disassembly sequence, 2C-9
reassembly sequenca, 2C-19
rabuilding alternatives, 2C-6
removal, methods and precautions, 2C-8
removal and Installation, 2C-7
initial star-up and break-in after overhaul, 2G-20
oll pressure check, 2C-3
pistons and connecting rods, removal and Installation, 2C-10
Engines, in-vehicle repair procedures
Inline engines, 2A-1
camshafts, rocker arms and lash adjusters, removal and
Installation, 2A-7 _
crankshaft pulley and front ofl seal, removal and
Installalion, 2A-9
cylinder head, removal and Installation, 2A-8
exhaust manifold, remaoval and installation, 24-4
flywheel/driveplate, removal and installation, 2A-9
front cover, remaval and installation, 24-5
intake manifold, removal and installation, 2A-3
mounls, check and replacement, 24-10
ail level tube, remaval and installation, 2A-10
oll pan, removal and installation, 2A-10
oll pump and relief valve, replacement, 24-9
oil type and viscosity, 1-1
rear main oil seal, replacement, 24-9
repalr operations possible with the engine in the
vehicle, 24-3
timing chain, sprockets and tensioner, replacement, 2A-5
Top Dead Center (TDC) for number 1 plston,
locating, 2C-5
valve cover, ramoval and installation, 2A-3
valves, servicing, 24-8
V8 angine, 2B-1
camshaft and liftars, remaoval, inspection and
installation, 2B-12
crankshaft balancer, removal and Installation, 2B-8
crankshaft front cil seal, removal and installation, 2B-8
cylinder heads, removal and installation, 2B-8
driveplate, removal and installation, 2B-15
engine mounts, check and replacement, 28-15
exhaust manifolds, removal and installation, 28-7
intake manifold, removal and installation, 2B8-6
oil pan, removal and installation, 2B-14
oil pump, removal, inspection and Installation, 2B-14
rear maln oll seal, replacement, 2B-15
repair operations possible with the engine in the
vehicle, 2B-3
rocker arms and pushrods, remowval, inspection and
installation, 2B-4
timing chain, removal, inspection and installation, 28-10
Top Dead Center (TDC) for number one piston,
locating, 2B-3
valve covers, removal and installation, 2B-3
yalve springs, retainers and seals, replacement, 2B-5

Evaporative emissions control {(EVAP) system, general
description and component replacement, 6-14
Evaporator core, replacement, 3-10
Exhaust manifold(s), removal and installation, 2A-4, 2B-7
Exhaust system
check, 1-22
servicing, general information, 4-10
Expansion valve, air conditioning, replacement, 3-10
Extension housing oil seal (2WD models),
replacement, TB-5

E

Fault finding, 0-22
Fender, front, removal and installation, 11-8
Filter replacement
engine air, 1-23
engine oil, 1-13
fuel, 1-23
Firing order, 1-2
Fluid level checks, 1-7
automatic transmission, 1-11
brake fluid, 1-2
clutch fluid, 1-8
engine coolant, 1-8
engine oil, 1-¥
manual transmission, 1-22
power steering, 1-11
windshield washer, 1-8
Fluids and lubricants
capacities, 1-2
recommendad, 1-1
Fiywheel/driveplate, removal and installation, 2A-8, 2B-15
Fog lights, adjustment, 12-10
Fraction/decimal/millimeter equivalents, 0-20
Front axle actuator (4WD models), replacement, 8-15
Front cover, engine, removal and installation, 2A-5
Front and alignment, general information, 10-14
Front hub and bearing assembly, removal and
installation, 10-7
Fuel
injection systam
check, 4-7
general information, 4-7
level sending unit, replacemant, 4-6
lines and fittings, repair and replacement, 4-3
pressure regulator (2004 and 2005 models), removal and
installation, 4-9
pressure rellef procedure, 4-2
pump/fuel pressure, check, 4-2
pump module, removal and installation, 4-5
rall and injectors, removal and installation, 4-8
system check, 1-20
tank
cleaning and repair, general information, 4-5
removal and installation, 4-4
Fuel and exhaust systems, 4-1
Fuel filter replacement, 1-23
Fuses and fusible links, general information, 12-3
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G

Genaral engine overhaul procedures, 2C-1
balance shafts, removal and installation, 2C-19
compression check and vacuum gauge diagnostic

checks, 2C-4
crankshafl, removal and Installation, 2C-15
engine overhaul
dizsassembly sequence, 2C-9
reassembly sequence, 2C-19
anging
rebuilding altematives, 2C-6
remaval, mathods and precautions, 2C-6
remaval and installation, 2C-7
Initial start-up and break-in after overhaul, 2C-20
oil pressure check, 2C-3
pistons and connecting rods, removal and installation, 2C-10
Grille, radiator, removal and installation, 11-6

H

Heaadlight
adjustment, 12-10
bulb, replacemeant, 12-8
housing, replacement, 12-10

Heater core, removal and installation, 3-6

Heater/air conditioning control assembly, removal and
installation, 3-6

Heating and air conditioning system, check and
maintenance, 3-6

Hinges and locks, maintenance, 11-6

Heood latch and release cable, removal and
instaliation, 11-7

Hood, removal, installation and adjustment, 11-6

Horn, replacement, 12-12

Hub and bearing assembly, front, removal and
installation, 10-T

lgnition switch/key lock cylinder assambly,
replacement, 12-6
Ignition system
check, 5-4
coils, replacement, 5-5
Initial start-up and break-in after overhaul, 2C-20
Instrument
cluster, removal and Installation, 12-7
panel
switches, replacement, 12-7
removal and Installation, 11-14
Intake Air Temperature (lAT) sensor, replacement, 6-11
Intake manifeld, removal and installation, 2A-3, 2B-6
Intermediate shaft (4WD models), removal and
installation, 8-15
Intermediate shaft bearing housing (4WD models)
oil seals, raplacement, 8-15
removal and installation, 8-15
Intermediate shaft, steering, removal and installation, 10-11
Introduction to the Chevrolet Colorado and
GMC Canyaon, 0-5

J

Jacking and towing, 0-16
Jump starting, 0-17

K

Key lock cylinder, ignition, replacement, 12-6
Keyless entry system, general information, 12-13
Knock sensor, replacement, 6-14

L

Lash adjusters, removal and installation, 2A-7
Leaf spring, removal and installation, 10-9
Lubricants and chamicals, 0-18
Lubricants and fluids

capacities, 1-2

recommended, 1-1

Maintenance
routing, 1-1
schedule, 1-3
techniques, tools and working facilities, 0-8
Manifold Absolute Pressure (MAP) sensor,
replacement, 6-11
Manual transmission, TA-1 through TA-2
back-up light switch, replacement, TA-1
lubricant
change, 1-28
level check, 1-22
1“'l"'l:"al 1-1
overhaul, general information, 7A-2
removal and installation, TA-2
shift lever, removal and installation, ¥A-1
Mass Air Flow/Intake Alr Temperature (MAF/AT) sensor,
raplacement, 6-11
Master cylinder, removal and installation
brake, 9-9
clutch, 8-2
Mirrors, electric side view, general information, 12-13
Mirrors, removal and Installation, 11-12
Multi-function switch, replacement, 12-6

O

Oil level tube, removal and installation, 2A-10

Qil pan, removal and installation, 2A-10, 2B-14

Qil pressure check, 2C-3

Oill pump, removal, inspection and installation,
V& engine, 2B-14

Oil pump and relief valve, replacemant, inline engines, 2A-9

Qil, engine, level check, 1-7

On-Board Diagnostic (OBD) system and Diagnostic
Trouble Codes (DTCs), 6-2

Oxygen sensocr, replacement, 6-13
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P

Pads, disc brake, replacement, 9-3

Park lock switch, replacement, 12-6

Park/Lock system, description and component
replacement, TB-2

Park/Neutral Position (PNP) switch/back-up light switch,
description, replacement and adjustment, 7TB-4

Parking brake, adjustment, 9-13

Parts, replacemant, buying, 0-9

Pilot bearing, replacement, B-5

Pinion oil seal, replacement, 8-10

Pistons and connecting rods, removal and
installation, 2C-10

Power brake booster, check, removal and
installation, 8-12

Power door lock system, general information, 12-13

Power seats, description, 12-14

Power stearing
fluld level check, 1-11
fuid type, 1-1
pump, removal and installation, 10-13
system, bleeding, 10-14

Power window system, general information, 12-13

Powertrain Control Module {PCM), removal and
installation, 6-10

Powaertrain mounts, check and replacement, 2A-10, 2B-15

R

Radiator
grille, removal and installation, 11-6
removal and installation, 3-3

Radio and speakers, removal and installation, 12-8

Rear main oil seal, replacement, 2A-10, 2B-15

Recall information, 0-8

Recelverfdrier, air conditioning, removal and
installation, 3-9

Recommended lubricants and fluids, 1-1

Regulator, window glass, removal and installation, 11-11

Relays, general information and testing, 12-4

Release cylinder and bearing, clutch, removal and
installation, 8-2

Repair operations possible with the engine in the
vehicle;, 2A-3, 2B-3

Replacement parts, buying, 0-9

Rocker arms and lash adjusters, removal and installation,
inline engines, 2A-T

Rocker arms and pushrods, removal, inspection and
installation, V8 engine, 28-4

Rotor, brake, inspection, removal and Installation, 9-5

Routine maintenance schedule, 1-3

Routine maintenance, 1-1

S

Safety first!, 0-21
Safety recall information, 0-8

Scheduled maintenance, 1-1
Seat belt check, 1-13
Seats, removal and installation, 11-14
Secondary Alr Injection system, 6-16
Shift cable, automatic transmission, removal, installation
and adjustment, 7B-2
Shift laver, manual transmission, removal and
installation, TA-1
Shock absorber, removal and installation
front
2WD models, 10-4
AWD models, 10-5
reqar, 10-8
Shoes, drum brake, replacement, 2-6
Slave cylinder, clutch, removal and installation, 8-2
Spare tire, installing, 0-16
Spark plug
check and replacemant, 1-24
torque, 1-2
type and gap, 1-2
Speakers, removal and Installation, 12-8
Stabilizer bar and bushings, removal and installation
front, 10-5
rear, 10-9
Starter motor
and circuit, check, 57
removal and installation, 5-8
Starting system, general description and precautions, 5-7
Steering
column
covers, removal and installation, 11-14
multi-function switch, replacement, 12-6
removal and installation, 10-11
gear boots, removal and installation, 10-12
gear crossmember, removal and installation, 11-15
gear, removal and installation, 10-13
knuckle, removal and |nstallation, 10-8
wheel, remaoval and installation, 10-9
suspension and driveaxle boot check, 1-25
Stop light switch, check and replacement, 9-13
Suspension and steering systems, 10-1

T

Tallgate, removal and installation, 11-12

Tensioner, drivebelt, replacement, 1-16

Thermostat, check and replacement, 3-2

Throttle body, removal and installation, 4-8

Throttle Position (TP) sensor, replacement, 6-10

Tie-rod ends, removal and installation, 10-12

Timing chain, removal, inspection and installation,
V8 engine, 2B-10

Timing chain, sprockets and tensioner, replacemeant,
inline engines, 2A-5

Tire and tire pressure checks, 1-9

Tire rotation, 1-18

Tire, spare, installing, 0-16

Tools and working facilities, 0-8

Top Dead Center (TDC) for number 1 piston,
locating, 2B-3, 2C-5
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Torque specifications Trim panels, removal and installation
cylinder head baolts, 2A-2 dashboard, 11-13
engine oil drain plug, 1-2 door, 11-8
spark plugs, 1-2 Trouble codes, accessing, 6-2
thermostal housing bolts, 3-1 Troubleshooting, 0-22
water pump bolts, 3-1 Tune-up and routine maintenance, 1-1
wheel lug nuts, 1-2 Tune-up general information, 1-7
Other lorque specifications can be found in the Chapter that Turn signal and hazard flasher relay,
daals with the component being serviced. general information, 12-6
Torsion bar (4WD models), removal and installation, 10-5
Towing, 0-16
Transfer case, TC-1 U
control module (alectric-shift models), replacemeant, 7C-2
control switch, replacement, 7C-1 Underhood hose check and replacement, 1-17
fluid type, 1-1 Universal joints, replacement, 8-7
general information, 7C-1 Uphelstery and carpets, maintenance, 11-2
lubricant change, 1-28
lubricant level check, 1-22
oil seal, replacemeant, 7C-2 V

avarhaul, general information, 7C-2

remaval and Installation, 7C-2

shift motor, replacement, 7C-1

speed sensors, check and replacement, 7C-2
Transmission, automatic, TB-1

diagnosis, general, TB-1

axtension housing oil seal (2WD models),

replacemant, TB-5

Vacuum gauge diagnostic checks, 2C-4

Valve cover(s), removal and installation, 2A-3, 2B-3

Valve springs, retainers and seals, replacement,
V8 engine, 2B-5

Valves, servicing, 2A-8

Vehicle identification numbers, D-6

Vehicle Speed Sensor (VS5), replacement, 6-14

Vinyl trim, maintanance, 11-2

fiuid

change, 1-27

level check, 1-11

type, 1-1 W
mount, check and replacement, 7B-5 Water pump, check and replacement, 3-4
overhaul, general information, 7B-8 Wheel alignment, general information, 10-14
Park/Lock system, description and component Wheel bearing, front, replacement, 10-7

replacament, 7B-3 Wheel cylinder, removal and installation, 9-9
Park/Meutral Position (PNF) switch/back-up light switch, Wheel studs, replacement, 10-8

description, replacement and adjustment, 7B Wheels and tires, general information, 10:14
removal and installation, 7B-6 Window glass regulator, removal and installation, 11-11
shift cable, removal, installation and adjustment, 78-2 Window glass, door, removal and installation, 11-11

Transmission, manual, 7TA-1 Windshield

back-up light switch, replacement, 7A-1 and fixed glass, replacement, 11-6
lubricant washer fluid, level check, 1-7

change, 1-28 wiper blade Inspection and replacement, 1-14

level check, 1-22 wiper mator, check and replacement, 12-11

type, 1-1 Wiring diagrams, general information, 12-15
overhaul, general information, 7A-2 Working facilities, 0-9

removal and installation, 7A-2
shift lever, removal and installation, 7A-1
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NOTE: If you do not see a sting for your vehicle, consult your local Haynes dealar for the latest product information.

ACURA

12020
12021

12050
AMC

14020
14025

AUDI
165020
15025
15028

15030

Integra "85 theu '00 & Logand "BE thru "B0
Integra Kl thru '93 & Legend "81 thru "85
Integra 'S4 thru ‘00 - see HONDA, Civic (42025)
MDX ‘01 thru "07 - see HONDA Piat (42037)
Acura TL all models 'B8 thru '08

deap CJ - peg JEEP [H20}
Mid-siza modala 'TO thru "B3
{Renault) Alllance & Encore "B3 thru "B7

A000 ail medels 'B0 thru "BT

5000 al modals 'TT thru ‘B3

5000 all modets ‘B4 thru "BA

Audl A4 96 thru 01 - ser VWY Pessat (BE023)
Audl &4 03 theu '08

AUSTIN-HEALEY

BMW
18020
18021
16022
18023
18025
18050

BUICK

18010

18020

19030

Sprite - 500 MG Midget (560715

/5 Sories '82 thru ‘62

3-Serien incl. Z3 modais "B2 thru "88
3-Series ncl. Z4 modals "8 thu 06
3-Serbes '06 thru ‘10

A20i all 4 cyl models 75 thru '83

1500 thru 2002 excapt Turbo 'S8 thru 'TT

Bulek Century '87 thru ‘08

Cantury [front-whaal drive] - seo GM (38005)
Buick, Sidsmobile & Ponting Full-size
{Front-whaal drive) "85 theu '05

Bulck Elnctra, LeSabre and Park Avenus;
Qkdsmobile Colta B Royale, Mty Eight
and Fegency; Pontise Bonnaville

Bulck, Didamoblle & Pontine Full-size
{Fuasr wheal drive) 70 thru "9

Bulck Estate, Eleclra, LaSabre, Limited,
Dldsmoblle Custom Cruisar, Calta 88,
Ninety-alght, Pontise Bommyilla,

Cataling, Grandville, Parsiennsg

Mid-size Rognal & Cantury all rear-drive
madchals with Vi, Vil and Turbo T4 thru "B7
Regal - so0 GENERAL MOTORS (38010)
Riviera - see GEMERAL MOTORS (38030}
Roadmaster - sew CHEVAGLET (24046}
Shyhawk - see GENERAL MOTORS (3B015)
Biylark - go0 G (35020, 38025}
Somarsat - soo GENERAL WOTOWS (38025

CADILLAC

21018
21030

CTS & CT8-V '0a theu 12

Cadilac Aear Whoal Drive '70 thru '83
Cimarran - ses GENMERAL MOTOWS (38015
DaVillo - sou GM (J8037 & 38032)
Eldorado - sea G (38030 & 38037}
Floatwood - see GM (18077)

Baville - pea GV (38037, 380371 & 38043)

CHEVROLET

10308
24010
24015
24018
24017

24020
24024
24027
24032
24040
24041
24045

24046

24047
24045
24050
24055
24058
24080

24084
24085

Chevrolet Engine Overhaul Manual
Astro & GMC Safari Minl-vans "85 thru "05
Camarn Vil all modeda "T0 thr "61

Camarao all models ‘B2 thru "B2

Camaro & Firehird "83 thru "02

Cavalier - seo GENERAL MOTORS (ABOTE)
Celabrity - see GENERAL MOTORS (38005)
Chavella, Malibu & Bl Camine "69 thru "BY
Chevatte & Pontiao T1000 '78 thru "87
CHation - soo GENERAL MOTORS (38020
Coloradoe & GMGC Canyon '04 thru 10
Corsica/Beratta all modeds "B7 thru 08
Corenttn all VB mocks "68 thru "B
Corvatte all modals '84 thr '96

Full-size Sodans Caprion, impala, Bisceyme,
Bel Alr & Wagons '68 thru "B0

Impais 88 & Caprice nnd Bulck Roadmaster
'8 thru '8

Imgala ‘00 thru "05 - see LLWIRA (24044)
Impala & Monts Carlo all models '06 thru "7
Lumina '80 thru "4 - gee GIW (RB0T0)
Lumina &k Monte Carfo ‘85 thra '085

Lumina APY - sea GAS {35035)

Luw Plek-up mll 2WD & 4WD '72 thru '82
Madibu ‘97 theu '00 - ses G (J6026)
Maonbe Carto &l modaels 70 thru "B8

Monte Carlo ‘85 thru U1 - see LU (24048
Nowa all VB modals "68 thou '78

Novs and Geo Prizm "85 thro '62

Plek-ups "67 thru '87 - Chevrodet & GMC
Plok-ups "B8 thru "848 - Chevrolot & GMG

24088
24007
24070

24074
24072
24078

24080
24081

Plok-ups '88 thry '06 - Chevrolet & GMC
Chavrolot Siherado & GMC Slerra '07 thru '12
B-10 & 5-15 Piok-ups 'B2 theu "83,

Blazor & Jimmy "B thru "B4,

5-10 & Sonoma Pick-ups "84 thru "4, Includ-
ing Blazer, Jimmy & Hombra

Chavrolet TraliBlazer, GMC Envoy &
Didumabile Brovada '02 thru 09

Sprint "B5 thru "8 & Geo Metro "85 theu 01
Wana - Chevrolel & GMG ‘68 thru ‘86
Chovrolet Express & GMGC Savnna

Full-size Vans "6 thru "10

CHRYSLER

10310
25015

25025
25026
28027
25030

Chrysier Engine Owerhaul Manusal
Chrysler Cirrus, Dodpe Stratus,
Plymouth Breexe "85 thru "DO

Full-sixs Front-Whoal Drive "BS thru "83
M-Caors - spe DODGE Ares (30004)
Laser - sep DOOGE Daytonn (20050)
Chrysler LHS, Concorde, Mew Yorker,
Dodge Intrapkd, Eagla Yision, "83 thru *B7
Chryslar LHS, Concorde, 300M,
Dodge Intrapsd, 'S8 thu '04

Chryslor 300, Dodgs Charger &
Magnum 06 thru ‘08

Chrysior & Plymouth Mid-size

front whaesl drive '82 theu 'B5

Raar-srheel Drive - see Dodge (J0053)
PT Crulser all modals 07 thru "10
Chryaler Sebring '95 thou 'D8, Dodge Stratus
01 thiu '06, Dodge dvenger 55 thru "00

DATSUN

280085
28007
28000
2012
28014

2s018
TR020
2R022

2008X all modals "80 thiru "853

B-210 all modets 'T3 theu 78

210 all modale "7 thr B2

240Z, 260L & 280Z Coupa 'T0 thra '78
280X Coupe & 242 'T6 thru '3

B00LX - sea MISSAN (T2070)

510 & PL521 Plck-up '68 thru '73

510 all modals "T8 thru "Bt

620 Series Pick-up all models 73 thru T8
T20 Serles Plek-up - 500 NISEAN (72030
B10/Mandma all gasoline modals 'TT thru '84

DODGE

30008
30010
30011
0012
30013

0018
30020
30021
30022
30023
30028

BO030

30034
30035
30036
30040
30041
F0042
30045

30050
BO055
A00E0
0065

#00 & GO0 - sew CHAYSLER (25000

Arfes & Plymouth Reliant 87 thru "85
Caravan & Phymouth Voyager "84 thru "85
Carmian & Plymouth Voyager "B thru "02
Challangar/Plymouth Saporro 'TH thru '83
Caravan, Chrymler Voynger, Town &
Country '03 thru ‘07

Colt & Plymouth Champ 'T8 thia '87
Dakotn Pick-ups all modets ‘87 thru 'B5
Durango "848 & '90, Dakota '87 thru '98
Durango T thiu 03 Dakota "00 thru ‘04
Durange '04 thru ‘09, Dukota 05 thru "1
Dart, Damon, Plymouth Barracwda,
Dustor & VaBant & cyl models '67 thru 78
Daytona & Chryslar Lasar "B4 thru 'B8
intropid - seo CHRYSLER (25025, 25026
Nean all models "96 thr 'B8

Omnl & Plymouth Horizon '7H thi 80
Dadge and Phymouth Nean '00 they '05
Plok-ups all full-size modals 74 thru "83
Plok-ups oll full-size modals 54 thru "D1
Plek-upa full-size models "02 thru ‘08

FAnm S0/DA0 Plok-ups & Aaider and
Phymouth Arrow Plok-ups '75 thee "83
Dodga/Plymouth/Chrysbar AWD 71 thru "B
Shedow & Plymouth Sundance "BT thru 'B4
Spirit & Plymouth Acclaim 'BE thru ‘95
Vens - Dodge & Plymouth 71 thru "03

EAGLE

FIAT

34010
4028

FORD
10320
10355
11500
38004
38006
38004
asniz

36018
35020

Talon - sea MITSUBISH! (68030, G8011)
Vialon - see CHA YSLER (26025)

124 Sport Coupe & Spider '68 thru '78
N1/8 all models ‘T4 thne 80

Ford Englne Overhaul Manual

Ford Automatic Tranemission Cerhaul
Mustang 'G4-1/2 thru 'TO Restormtion Guide
Anroatar Minl-vans &l modsds ‘86 thru '97
Contour & Marcury Mystigus "85 thn '00
Courder Pick-up all modals "T2 thru "B2
Crown Vicloria & Meroury Grand

Marguis ‘88 thru 10

Escort/Marcury Lyna all modals '81 thru "80
EscortMarcury Traoer '01 thru '02

IE022
36024
JE026
a0z
IEOI0
3603z
JE034
fLilinli]
30044
36045
36048
38049
380560
35081
38052
38054
JGO5H
6059

AG0E0
JB0a1
FEEE
36066

3BOTO
A80T1
as0T4
ABOTE
asoTa
A6062
36088
36080
Ad004
asnaT

Escope & Mazda Tribute '01 thna 11
Enplorer & Mazda Havapo "1 tivu 'T1
Explorer/Mercury Mountainesr '02 thru '10
Falrmont & Mercury Zsphyr T8 thiu 83
Festiva & Aspire "84 thru 97

Flesta all models ‘77 thra B0

Focus &l modsaés ‘00 thru "1

Ford & Mercury Full-size 76 thri '87

Ford & Mercury Mid-size 75 thru "88
Fusion & Mercury Milan 06 thru 10
Mustang VB ol models "64-1/2 thru "T3
Mustang Il 4 oyl, VB & VB modals 74 theu '78
Mustang & Mercury Capr "7 thru B3
Mustang all mockess B4 thru "D4

Mustang '05 thn 10

Pick-ups & Bronco 'T3 thru 'TH

Plck-ups & Bronco "80 thru 'S8

F-150 & Expedition "67 thru "09, F-260 '87
thru '88 & Lincoln Navigator "848 thro 09
Buper Duty Plok-ups, Excursion '86 thru "10
F-150 full-slze '04 theu 10

Pinto & Marcury Bobeat 78 thru "BI

Probe all modaks ‘BO thru "R2

Probe '93 theu '87 - see MAZDA 26 (B1042)
Ranger/Bronce il gasoline modals 53 thu 92
Ranger ‘53 Theu ‘10 & Mazda Plok-ups "84 th '08
Tourus & Mercury Sable '86 thr 'BE
Tourus & Mercury Sable "B thru 05
Tempo & Marcury Topaz ‘B4 thru "84
Thunderbird/Mercury Cougar '8 thr 8
Thunderbird Meroury Cougnr ‘88 thru 87
Vans ai VA Econoline modals "68 thiu ‘81
Wans full slza "2 thru 10

Winduwtar Mini-van "85 thru "07

GENERAL MOTORS

10360
38006

38010

J8015

asoia

A8017
38020

A8028

aan2r
38030

36035
380348

aBoT0
GEO

40030

GMC

GM Automatic Transmission Overhaul
Bulck Century, Chavrolet Colobrity,
Oidsmobile Cutlass Clara & Pontlac 5000
all madals "82 thu "6

Bulck Aegal, Chavroled Lumina,
Oldsmobile Cullass Supreme &

Pontlae Grand Prix (FWD) "88 thru ‘07
Buick Skyhawk, Cadillsc Cimarron,
Chavrolet Cavalier, Qidemobile Firenza &
Pontiac J-2000 & Sunbird 'B2 thru 'S4
Chevrolel Cavaller &

Pontlac Sunfire '85 thru '08

Chevrobel Cobalt & Pontino G5 "05 thru 11
Buick Skytark, Chewrolet Ciation,

Olds Omeqa, Pontkac Phoanb '80 theu '85
Buick Skylark & Somersel,

Qldamoblle Achiowas & Calals and
Pontiac Grand Am all modeds 'BE thru ‘B8
Chevrolal Mallbu, Olds Alero & Cutlass,
Pontiac Grand Am '"87 thru '03

Chevrolat Malibu ‘04 thru 10

Cadillac Eldorado, Seville, Okdsmobile
Toronado, Bulck Riviera 'T1 thru 'BS

Cadlilac Eldorade & Soviile, DeVille, Flestwood
& Obds Toronado, Bulok Riviera "B6 tho '83
Cadilkac Da¥ille ‘04 thru 06 & Seville ‘B2 theu ‘4
Cadiilas DTS ‘D6 th "10

Chevrolel Lumina APV, Olds Sifhouaito
& Pontine Trana Sport all modets "80 thru "898
Chawvrolet Venture, Olds Slihoustts,
Pontine Trans Sport & Montans "7 thn '08
Gonoral Motors Full-size

Rear-whoal Drive - soo SUICK (19025}
Chavrolel Eguinox '0f thru "03 Ponting
Torront '06 thru ‘08

Chavrolet HHR 04 thru "11

Matro - soa CHEVROLET Sorid (240
Prizm - 85 thru ‘82 sea CHEVY (24060),
93 thr 02 sen TOYOTA Corolls (SHI36)
Storm all models "B0 thru "B3

Tracker - soa SUZUKT Sarmural (90013)

Vans & Plek-ups - 500 CHEVROLET

HOMDA

42010
42011
42012
42012
42014
42015
42020
42021
42022

Accord CVGC all modeds 'T6 thru "B
Accord Ml modals "84 thru "BS

BAocord Ml modals "# thru "5

Accord all modals "B thru "7

Accord all modals "B thru 02

Accord '03 thry 07

Clvie 1200 all models ‘73 thru ‘T8

Civie 1300 & 1500 CVCC "80 thru '83
Clvic 1600 CVEC all modals 'T6 thu '78

(Continued on other side)
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Haynes Automotive Manuals (continued)

NOTE: if vou do not see a listing for vour vehicle, consult your local Havnes dealer for the latest proguct Infarmation,

Chvio all madals 84 the '8
Civic & del Sol 'S0 thru B8
Civic ‘B thru 00, GR-V '87 thru 01,
Acura Inbegra ‘04 thru ‘00
42028 Clvie "0 thru 10, CA-V '02 thru 09
42038 Odyssey all models '98 thea 10
Passport - sea ISUZU Rodeo (47017
42037 Monda Pllot ‘03 thre '07, Acura MDX 01 thru '07
42040 Prelude CVGC all models ‘T thru ‘B8

HYUNDAI

43010 Elantra all modals "88 thru "10

43015 Excel & Accent all models "BE thru "06
43050 Santa Fe all modets '01 thru '06

43055 Sonaln all modeds ‘B8 thru '08

INFINITI
QA5 "0 thru "DB - s MSSAN J50F (T2011)
1SUZU
Hombre - son CHEVROLET 5-T0 (24071)
AT01T Rodeo, Amigo & Honda Passport ‘B thiu '0@
AT020 Trooper & Pick-up "B thru B3

JAGUAR
48010 XJ6 all § oyl models '68 thry 58
49011 I8 all modets ‘B thru ‘84
49015 MJ12 & XIS all 12 oyl modals T2 thr ‘85

JEEP
BOD1D Chorokes, Comanche & Wagoneaer Limited
il modals "B thru "01
BO020 ©J all modeks 46 thru 'BE
80028 Grand Charckes all modsls '93 thm '04
60028 Grand Cherokee "05 thru ‘068
G002 Grand Wagoneer & Plok-up 72 thru "B1
Grand Wagonear 'B4 thru '87, Cherchkes §
Wagonaar T2 thru ‘B3, Phok-up T2 thru "BE
B0030 Wrangler all mocels ‘BT thru '11
G0038 Liberty '02 thru '07
KA
54080 Optima '01 thre '10
E407T0 Sephla '04 theu 01, Spectra '00 thou 09,
Sportage 05 thru 10
LEXUS

ES 300/330 - sée TOYOTA Samry B2007) 02008)

RN 3340 - ses TOYOTA Hightandar (BR095)

LINCOLN
Nawigator - gas FORD Plok-up (S6058)
58010 Rear-Whesl Drive sl modsls '70 thew 10

MAZDA
61010 GLC Hatchback {rear-whesl drive) 77 thru ‘83
681011 GLEC [front-whesl drive) "8 thru "BS
@1012 Mazdad 04 thru ‘11
61018 323 & Protogd 60 thru '03
@1048 MX-5 Miata 20 thru ‘00
61020 MPY all models "B0 thru "R

Nawvajo - ses Ford Explorar (SE024)
61030 Pick-ups T2 thru "63

Plok=ups '8 thru '00 - sea Ford Rengar (SE071)
61038 RAX-T all models ‘748 thru "85
B1038 AX-T all modals 'G6 thu 1
61040 626 [rear-whael driva) all models 79 thru "B2
61041 G26MN-6 (front-wheel drive) "33 thru 92
61042 626, MN-6/Ford Probe '03 thre '02
61043 Mazdad '03 theu 11

MERCEDES-BENZ

63012 123 Sories Diesal T thru "84

63018 190 Series four-cyl gas modeds, '84 thru "84
G3020 230/260/280 6 oyl sohc madals '8 thru "2
83028 280 123 Sorben gasoling models '77 thn 81
63030 380 & 480 il modals "T1 thru ‘A0

63040 C-Claase C2TACEANTIALCIS0 M thu OF

MERCURY

4200 Villagor & Nissan Quast 99 thru "0
All other tithes, see FORD Listing.

MG

68010 MGB Roadster & GT Coupe "8 thru "B
60015 MG Midget, Austin Hoabey Sprite ‘56 thru "80

MINI
B7020 Minl ‘02 thn 11

MITSUBISHI
68020 Cordla, Tredia, Goalant, Precis &

Mirage '83 thru B3
88030 Eclipae, Eogle Talon & Ply, Lesser '90 thru '94
68031 Eclipse "85 thru '05, Engle Talon 'B5 1 'BE
68035 Galant '84 thru "10
68040 Plok-up "B3 thr "B6 & Momero ‘83 thru '83

MNISSAN

T2010 F00EX all modals ncluding Turto "84 th 'Bg
T2011 350Z & Infinitd G35 all modeds 03 thru ‘0B
T2015 Altima all modals '83 thru '06

72018 Altima ‘07 theu 10

T2020 Maxima sl models "BE thru "BE

TE021 Maxdma all modals “83 thru "04

T2028 Murano '03 thru 10

T2030 Pick-ups A0 thru '97 Pathifinder "E7 thru 96
T031 Frontler Plok-up, Xterra, Pathfindar 96 tho '04
TH0F2 Frontler & Xterra “05 thru "11

T2040 Pulsar all models "B3 thru "B&

Quost - sea0 MERCURY Witager 4200/

T2080 Sentra all modeks 'B2 thru "84

Ta0581 Sentra & 2008X all models '95 thru '06
T2080 Stanza all modals "B2 thru "B

THOTO Than phek-ups 04 thu 10 Armada 05 thr 10

OLDSMOBILE

TA018 Cuthass VO & VA gas modals T4 thru 'BE
For athar OLDSMOBILE titles, soe SUNCK,
CHEVROLET

or GENERAL MOTORS Ifsting.
PLYMOUTH

For PLYMOUTH Liiles, soe DODGE isting.
PONTIAC

TEOOE Fiero nll modsls 'B4 thru '88
T8 Firebird V& models axcopt Turbo 770 th 81
Te018 Firsbird all modoels '82 thru '82
TBO2E GB all models 05 thry 08
TA040 Mid-size Rear-whoeal Drive '710 thre '87
Vibe '03 thru 11 = see TOYOTA Matrix (92060
For abtirvar PONTIAC Hittes, seo BUICK,
CHEVROLET or GENERAL MOTORS listing.
PORSCHE
BO0020 911 oxcept Turbo & Carrers 4 66 thru ‘88
BO028 914 all 4 oyl modals "85 thru T
BO030 824 all modsls including Turbo *Td thru ‘82
B003S 844 all models including Turbo "B3 thru "B

RENAULT
Alllanco & Encore - sep AV {14020
SAAB
84010 200 all models including Turbo '8 thru ‘B8

SATURAN

87010 Saturn all S-saries models '8 thiu 02
BT011 Saturn bon '03 thm '07

BTO20 Saturn all L-sories models '00 thia '04
BT040 Saturn VUE '02 thru '07

SUBARU

#Q002 1100, 1300, 1400 & 1600 'T1 thru '74
BQ003 1600 & 1800 W0 & 4W0 B0 thru ‘G4
BE100 Legacy sl modals "B thru "B

BE101 Legacy & Forester '00 thru 06

SUZUKI
20010 Samural/Sidekick & Geo Tracker ‘66 thru ‘i1

TOYOTA

22006 Camry all models '83 thru '81

22006 Camry all modeds '82 thru '96

82007 Camry, Avalon, Solara, Lexus ES 300 '07 thru ‘01

B2008 Toyola Camry, Avalon and Solara and
Laun 300/330 all modeks "0F thru ‘DB

B2000 Camry 07 thru '11

22015 Callea Rear Whees Drbee 'T1 thru ‘85

B2020 Calica Front Wheal Drive '85 thru 89

22025 Callca Supra all modals T8 thru "B2

B2030 Corolia all modsls '75 theu '79

82032 Corodia all resr whesl drive modeds '80 the '87

B2035 Corolla all front whesl drive models "84 thru 'B82

#2036 Corolla & Geo Prizm '03 thru ‘02

B203T Corolla modsls 03 thru 11

82040 Corolla Tercel all modals "8 thru "62

B2045 Corona all models '74 thre 82

$2050 Creasida all models ‘78 thre ‘82

B2055 Land Crulser FJi0, 43, 45, 55 '68 thru "Ba

92056 Land Crulser FJG0, 62, 80, FZJ80 B0 thru ‘B4

22060 Matrix & Pontiac ¥ibe "03 thru "1

S2066 MRD all modals "85 thru "87

#2070 Pick-up all models '69 thru '7H

S2075 Pick-up all modals ‘79 thru '8

B2076 Tacoma, 4Runner, & T100 "B thru ‘D4

22077 Tacoma all models '08 thr '09

82078 Turdra '00 thru '06 & Sequola '(1 thru 07

82078 ARunner all modeds ‘03 thru ‘08

22080 Pravin all modeds '8 thru '96

82081 Prius all maodeds ‘01 thru '08

92082 AAV4A all models '8E6 thru 10

E2088 Tercal all modnls '87 thre 'S4

82000 SBlanna ofl modals "B8 thru ‘D8

820686 Highlander & Loxus RX-330 "84 thru "07

TRIUMPH

84007 Spitfire oll modals "62 thea ‘81
B4010 TRT all models 'T5 thru '81

YW

86008 Boeotle & Karmann Ghia '64 thru 78

86008 Mew Boate 'BE thru "1

86016 Rabblt, Jetta, Scirecco & Plok-up gan
modals 'T5 thru '82 & Convertibile ‘B0 thru 92

B6017 Gol, GTI & Jotia ‘03 thr 98, Coberlo ‘05 thr '02

88018 Goll, GTI, Jetta "#0 thea '06

Q8018 Joits, Rabbit, GT1 & Golf '05 thru 11

86020 Rabbit, Jotta & Pick-up diasal 'T7 thru '84

88023 Pansat "84 theu '06, Audi A4 '96 thru "0

QEQ30 Transporter 1600 all modeds "B8 theu 'T8

96038 Tranoporter 1700, 1800 & 2000 '72 thru '70

a8040 Type 3 1500 & 1600 all models '63 thru ‘73

88048 Vanagon all air-ooolad modets “B0 theu ‘83

YoLvO

87010 120, 130 Bedes & 1800 Sports 91 thru 'T3
BT018 140 Barlen all models '66 thru 74

BT020 240 Berea nll modals 78 thru ‘83

7040 740 & TE0 Serlea all rmodels B2 thru 88
BTO50 BED Series all modols '83 thru 67

TECHBOOK MANUALS
10208 Automotive Computer Codes
10208 0BD-Il & Elecironic Engine Managesmant
10210 Martomative Emisslons Control Manual
10218 Fual Injection Manuad 78 thry '35
10220 Fuel Injoction Manumsl "84 thn ‘99
10228 Holkey Carburator Mamuanl
10230 Rochastor Carburotor Msnual
10240 Wehor/Zankh/Strombarg SU Carburstors
10308 Chevrolet Engine Ovarhaul Manual
10810 Chrysler Englne Dvaerhaul Masnual
10320 Ford Engine Ovortuul Manusl
10330 GM and Ford Diess| Engine Repalr Manual
10333 Englne Periormance Manual
10340 Small Englne Ropair Manual, § HP & Lass
10341 Small Engine Repalr Manual, 5.6 - 20 HP
103456 Suapension, Btearing & Driveline Manunal
10358 Ford Automatic Tranamisalon Overhaul
10380 GM Automatie Transmission Ovarhaul
10408 Maromotive Body Repair & Painting
10410 Automotive Brake Manual
10411 Automotive Antk-lock Brake (ABS) Systoma
10415 Automotive Detallng Manual
10420 Automotive Electrical Manusl
10425 Automaolive Heating & Alr Conditioning
10430 Automeotive Relersnce Manual & Dictlsnary
10435 Automotive Tools Manual
10440 Used Car Buying Guide
10445 Walding Manual
10450 ATV Basica
10452 Scoobters B0oc to 280cc

SPANISH MANUALS
BB603 Reparacién de Carroceria & Pintura
BEE04 Manual de Carburador Modelss
Halley & Rochester
HEE0E Cddigos Automotrices de la Computadora
98808 OQBD-I & Sistemas de Control Elaotrénico
dal Motor
88810 Frenos Sutomoiriz
88613 Elactricidad Aulomotriz
S8815 Inyecoidn de Combustiblo '86 al ‘B
B8040 Chewrolet & GMC Camionodas '67 ol "87
98041 Chevrolet & GMC Camionetas 'BE al 98
S0042 Chewrolel & GMC Camionoias
Carradas '68 al '95
98043 Chovrolel/GMC Camionatas 34 al ‘T4
28048 Chourolo/GMC Camionetas " al '0f
20056 Dodge Carsvan & Plymouth Yoyoger ‘B4 al 95
B807E Ford Camlonstas y Bronco 'BD al "84
@078 Ford F-150 ‘07 al ‘0D
88077 Ford Camionotan Corvadas ‘85 al "1
QE90EE Ford Modelos de Tamaho Madiano '75 al ‘88
#0088 Ford Camlonetas Ranger '93 al '10
We0R1 Ford Taurus & Mercury Sable "B ol ‘85
W9095 GM Modelos de Tamafio Grands 70 al ‘B0
28100 GM Modelon de Tamafio Madiano 70 al ‘68
28104 Jesp Cherokes, Wagonoear & Comancha
"84 al "
BE110 Missan Camionatn ‘00 ol '6%, Pathfinder ‘07 al 5
B8118 Nisaan Sewtrn ‘82 al "G4
88125 Toyota Camionetas y 4Runner ‘78 al 956

Crvor 100 Haynas
malorcy e manuals
alan availaks T-12
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Common spark plug conditions

NORMAL

Symptoms: Brown to graylish-tan color and slight
electrode wear. Correct heat range for engine and
operating conditlons.

Recommendation: When new spark plugs are
installed, replace with plugs of the same heat range.

WORN

Sympioma;  FRoundaed slectrodea
with a small amaunt of depasits on
the firng end. Nomal color Cauges
hare &tarting In damp of  calgd
waather and poor fusl sconomy.

Recommendation: Plugs have
bean lalt in the enging too. long.
Raplace with new plugs of the
same heal range, Fellow tha fmc
ommanded maintenance schedule.

CARBON DEPOSITS
Symploms:  Dry sooly deposiis
Indicate a rich mixture or weak igni-
tien, Causea miatin ng, ara atarting
and hasitation,

Recommendation: hMake surs the
plug s the corect heal rarge.
Check for & clogoed air fiter or
prablers in e fuel systam or argine
managemant systam, Also ohack
for grition systam problems

ASH DEPOSITS

Sympioms: Light brown deposiis
ancridatesd op the sicde ar canbar
plectrodes or bath, Darivad from oil
andfor fuel additives, Excesaive
amaunts may mask the spark,
causing misfiing and hesitaticn
durng scceleration
Recommendation: I exosssive
geposits accumulate aver 8 short
time or low mileage, instal e
valve guide seals to pravent seep-
agy al ol Inta the combBustion
chambers. &laa try changing gaso-
lina brands.

OIL DEPOSITS

Symploms: Dily coating causad
by poor ol contal. 0 2 eaking
past warn valve guides or piaton
rngs irto tha oombustion chamber,
Cnuses hard staring, misfiing and
hanitation.

Recommendation: Comact the
mazharical conditlon with naces
sary repars and install new plugs

GAP BRIDGING

S}-mpmms; Combustion oepoasis
lodge  between the ealactrodes.
Heavy depoaits asccumulate and
hrlrjg-u the alectrode gagp, Tha pleg
ceasas fo firs, resufting n & dead
cylinder

Recommendation: Locaie the
faulty plug and remove the depoails
from batwean the alectrodes

TOO HOT

S}uﬂpfwns: Bilstarad, whils lnsid
lator, eraded alectmde and absance
of deposita. Results in ahortenad
plug life

Recommeandation: Check for the
carrnct |)||I';_j haal rangs, over
advanced ignifion timing, bean fus
miture, Intake mandald vaouum
leaks, sticking. walves and nsufh
clant enging cooling,

PREIGNITION

Symptoma:  Melted slectrodes
Insulators are whils, bul may ba
dirty cuse to misfirmg or fiying debris
In the combustion chamber, Can
lead to engine damaga.
Recormmendation: Chech for the
correct plug heat range. over
advancad |gnition tming, lean Tusl
mixture, insuHickant angine cealing
ard fack of lubrication,

HIGH SPEED GLAZING

Symplorns:  Insulitor has vallow-
Ish, glazed nppearance, Indicales
that pombustion chamber tsmpear-
alures hinva risan sudcanly during
hard sooefaration. Mormal deposits
mett jo form 8 conductive costing
Couses migfiring at high speods
Aepcommendation: Install new
plugs. Consider using & coldear plug
I diriirgg habaits warrani

DETONATION

Symnfums; Insulators may be
crached or chippad. Improper gap
setting technigques can also reault
In & fractied insulaior Hp Can laho
to pistan damags,

Recormmuandation: hMake sum the
fugl anti-inook values mest sngins
requiraments, Lise care whan sat-
ting the gaps on new plogs. Avoid
lugging the angine.

MECHANICAL DAMAGE
Symploma:; May be caused by a
farmign objsct in the combustion
chambar or the piston striking an
Incormect reach (oo longl p|IJ!'|
Causes a dead cylindar and could
reault in piston damags.
Recommendation:  HAapalr thi
mechanical damages, Removia the
farsign abject from the angine and!
or install the cormeat mach plug.



nside this manual:
B Routine maintenance
B Tune-up procedures
®m Engine repair

m Cooling and heating
m Air conditioning

® Fuel and exhaust

m Emissions control

B Ignition

= Brakes _ =511
®m Suspension and steering '
m Electrical systems

m Wiring diagrams
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o

Step-by-step procedures linked to hundreds of
easy-to-follow photos and illustrations

Complete troubleshooting section helps identify
specific problems

Written from hands-on experience based on a
vehicle teardown using commonly available tools

Haynes tips give valuable short cuts to make the job
easier and eliminate the need for special tools

Notes, Cautions and Warnings for the home mechanic
Color spark plug diagnosis
Easy to use index

Models covered by this manual:

Chevrolet Colorado and GMC Canyon - 2004 through 2010
Two- and four-wheel drive versions with inline four-cylinder,
inline five-cylinder and V8 engines
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