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Its purpose

The purpose of this manual is to help you get the best value from
your vehicle. It can do so in several ways. It can help you decide what
work must be done, even if you choose to have it done by a dealer ser-
vice department or a repair shop; it provides information and proce-
dures for routine maintenance and servicing; and it offers diagnostic
and repair procedures to follow when trouble occurs.

We hope you use the manual to tackle the work yourself. For
many simpler jobs, doing it yourself may be quicker than arranging an
appointment to get the vehicle into a shop and making the trips to
leave it and pick it up. More importantly, a lot of money can be saved
by avoiding the expense the shop must pass on to you to cover its
labor and overhead costs. An added benefit is the sense of satisfaction
and accomplishment that you feel after doing the job yourself.

Using the manual

The manual is divided into Chapters. Each Chapter is divided into
numbered Sections, which are headed in bold type between horizontal

lines. Each Section consists of consecutively numbered paragraphs.
At the beginning of each numbered Section you will be referred to
any illustrations which apply to the procedures in that Section. The ref-
erence numbers used in illustration captions pinpoint the pertinent
Section and the Step within that Section. That is, illustration 3.2 means

Section.
Procedures, once described in the

in the same Chapter.
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Haynes mechanic, au

Introduction to
Chevrolet C

rap w? 1997 evr Cavaller
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tlac Sunfire
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The Chevrolet Cavalier and rmac unfir
door sedan and two-door oﬂihae bodystyles:

trans-
2.3L

These models are a :iablé\wnh tWo engmé\nph Q\Q
versely mountedugfme F= cy der, shr d eng%

1 3951 or 2.4L 6 th ug 200 wi u erhead-
C th magdels-are equi e@uential multi
i jon's te&

to the f els through either a
ra E[r{\

ur-speed automatic

transaxle via a pair of driveaxles.

The Cavalier and Sunfire features a steel uni-body and indepen-
dent suspension with MacPherson strut/coil spring suspension at the
front and shock absorbers and coil springs at the rear. The rack and
pinion steering unit is mounted behind the engine with power-assist
available as optional equipment.

Standard models are equipped with power assisted front disc and
rear drum brakes. All models are equipped with an Anti-lock Brake
System (ABS).

Replacement parts are available from many sources, which gen-

erally fall into one of two categories - authorized dealer parts depart-

ments and independent retail auto parts stores. Our advice concerning
these parts is as follows:

Retail auto parts stores: Good auto parts stores will stock fre-
tly needed components which wear out relatively fast, such as
components, exhaust systems, brake parts, tune-up parts, etc.
These stores often supply new or reconditioned parts on an exchange
which can save a considerable amount of money. Discount auto
stores are often very good places to buy materials and parts
for general vehicle maintenance such as oil, grease, filters,
plugs, belts, touch-up paint, bulbs, etc. They also usually sell

tools and general accessories, have convenient hours, charge lower
prices and can often be found not far from home.

Authorized dealer parts department: This is the best source for
parts which are unique to the vehicle and-not generally available
elsewhere (such as major engine parts, transmission parts, trim
pieces, etc.).

Warranty information: If the vehicle is still covered under war-
ranty, be sure that any replacement parts purchased - regardless of
the source - do not invalidate the warranty!

To be sure of obtaining the correct parts, have engine and chassis
numbers available and, if possible, take the old parts along for positive
identification.
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Vehicle identification numbers

Modifications are a continuing and unpublicized process in vehi-
cle manufacturing. Since spare parts manuals and lists are compiled
on a numerical basis, the individual vehicle numbers are essential to
correctly identify the component required.

Vehicle Identification Number (VIN)

This very important identification number is located on a plate
attached to the dashboard inside the windshield on the driver's side of
the vehicle (see illustration). The VIN also appears on the Vehicle Certifi-
cate of Title and Registration. It contains information such as where and
when the vehicle was manufactured, the model year and the body style.

VIN engine and model year codes

Two particularly important pieces of information found in the VIN
are the engine code and the model year code. Counting from the left,
the engine code letter designation is the 8th digit and the model year
code designation is the 10th digit.

On the models covered by this manual the engine codes are:

L R e 2.2L OHV B cr i o et 2.4L OHC
AL e 2.3L OHC

On the models covered by this manual the model year codes are:
T sttt e L OO 4 PP S

..... ~..1998

Vehicle Safety Certification label

The Vehicle Safety Certification label is attached to t edgé of
the driver's side door (see illustration). The label contams’fhe quii):
le

d th

.

the manufacturer, the month and year of production, the\Gro

Weight Rating (GVWR), the Gross Axle Weight Ratmg GAW

certification statement.

Tire placard ‘ \
The tire placard (label) is attached‘to the drlver émdeﬂoohﬂost

(see illustration). The label contains the.tire label cede, the fire srzes""
_"Vehicle Emissions Control Information (VECI)

(front, rear and spare) tire pressq;és tire speed rating, \mam umve\hk'
cle capacity weight, total seatmg\qccupancy and the VIN, Q\ :

Engine identification numbers. - & \\ o

The engine identifi camqn numbers can be fmmd st o a pad
on either the left r S; 0 he bylmde? block, hehind the stal 2.2L OHV
engine) or on the'back of ‘the tl?'mng cbVer(2 3L and‘2)4LQHC engines).

2.2L endine codes are'stamped o the reé Section of the engine
block neaﬂhe hurnbel'\lt\cyimder sbark plug tsee ilustration).
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The tire placard (label) is affixed to the
drivers side door end or post

\

\~"

Typical Engine Identification
Number location

il}shdﬁiil

T

43W{

The Vehicle Identification Number (VIN) ls»'staMPed ‘nto a metal
plate fastened to the dashboard on the drwer ssade - |t’s visible
through the wmdshleld\ )

“Fhe Vehicle Safety
“._Ceriification label is
affixed to the drivers
side door end or post

40 VS I WG L)
Nl addn 11O

?SL an\d 1996 apd 19‘&@’\’2 4L engine codes are affixed on the

'::\.",. labsal beh(nd the UM(IQ cay‘e.r Apartial laser codes) and also stamped

anto %ne ehgme blobk ‘nexr"the oil filter housing and below the starter
as\:.embiy /

1498 andla*ie?"e?/dL engine codes are located on the end surface
xof e cam cc'xer while the VIN derivative is stamped on the bottom of
the eng’r\e hloek in front of the transaxle extension.

'Eransaxie identification numbers

\ The transaxle identification information can be found on a bar
‘c‘:ode label located on the front of the transaxle (see illustration).

label

The emissions control information label is found under the hood,
normally on the radiator support or the bottom side of the hood. This
label contains information on the emissions control equipment
installed on the vehicle, as well as tune-up specifications (see Chap-
ter 6).

Location of the transaxie bar code label
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Maintenance techniques,
tools and working facilities

Maintenance techniques

There are a number of techniques
involved in maintenance and repair that will
be referred to throughout this manual. Appli-
cation of these techniques will enable the
home mechanic to be more efficient, better
organized and capable of performing the var-
ious tasks properly, which will ensure that the
repair job is thorough and complete.

Fasteners

Fasteners are nuts, bolts, studs and
screws used to hold two or more parts
together. There are a few things to keep in
mind when working with fasteners. Aimost all
of them use a locking device of some type,
either a lockwasher, locknut, locking tab or
thread adhesive. All threaded fasteners
should be clean and straight, with undam-
aged threads and undamaged corners on the
hex head where the wrench fits. Develop the
habit of replacing all damaged nuts and bolts
with new ones. Special locknuts with nylon or
fiber inserts can only be used once. If they
are removed, they lose their locking ability
and must be replaced with new ones.

Rusted nuts and bolts should be treated
with a penetrating fluid to ease removal and
prevent breakage. Some mechanics use tur-
pentine in a spout-type oil can, which works
quite well. After applying the rust penetrant,
let it work for a few minutes before trying
loosen the nut or bolt. Badly rusted fastefier:
may have to be chiseled or sawed off or

at tool stores.

If a bolt or stud break:

Most automotive
this task, as we

shers with new ones. Never use

Fastener sizes

For a number of reasons, automobile
manufacturers are making wider and wider
use of metric fasteners. Therefare, it is impor-
tant to be able to tell the difference between
standard (sometimes called U.S. or SAE) and
metric hardware, since they cannot be inter-
changed.

All bolts, whether standard or metric, are
sized according to diameter, thread pitch and
length. For example, a standard 1/2 - 13 x 1
boltis 1/2 inch in diameter, has 13 threads per

inch and is 1 inch long. An M12 - 1.75 x 25
metric boit is 12 mm in diameter, has a thread
pitch of 1.75 mm (the distance between
threads) and is 25 mm long. The two bolts are
nearly identical, and easily confused, but they
are not interchangeable.

In addition to the differences in diame-
ter, thread pitch and length, metric and stan-
dard bolts can also be distinguished by
examining the bolt heads. To begin with, the
distance across the flats on a standard bolt
head is measured in inches, while the same
dimension on a metric bolt is sized in millime-
ters (the same is true for nuts). As a result, a
standard wrench should not be used on a
metric bolt and a metric wrench should riot
be used on a standard bolt. Also, most $tal
dard bolts have slashes radiating out from
the center of the head to denote the grade-or
strength of the bolt, which is afiNipdication of
the amount of torque that can applied to

greater the strength of the bolt. Grades 0
through 5 are commonly used on automo-
biles. Metric bolts have a property class
(grade) number, rather than a slash, molded
into their heads to indicate*bolt strength. In
this case, the higher t n&&g the stronger
the bolt. Property cldss n bers\&.@. 9.8 and
10.9 are commonly usad on 4itomobiles.

be used to
ts from/metric

ts have dots

are also marked on their

o p class (grade).

are (the same as

trie.bolts), whil ller studs carry a geo-
metric 2ode t n rade.

t shoul oted that many fasteners,

“especi y G 0 through 2, have no dis-

Grade 5

Grade 8

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

Grade Grade Identification
Hex Nut Hex Nut
Grade 5 Property
Class 9
s Hex Nut Class Class Class
Grade 8 i 10.9 9.8 8.8
P Metric stud strength markings
Standard hex nut Metric hex nut
strength markings strength markings
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tinguishing marks on them. When such is the
case, the only way to determine whether it is
standard or metric is to measure the thread
pitch or compare it to a known fastener of the
same size.

Standard fasteners are often referred to
as SAE, as opposed to metric. However, it
should be noted that SAE technically refers to
a non-metric fine thread fastener only.
Coarse thread non-metric fasteners are
referred to as USS sizes.

Since fasteners of the same size (both
standard and metric) may have different
strength ratings, be sure to reinstall any bolts,
studs or nuts removed from your vehicle in
their original locations. Also, when replacing
a fastener with a new one, make sure that the
new one has a strength rating equal to or
greater than the original.

Tightening sequences and
procedures '

Most threaded fasteners should be
tightened to a specific torque value (torque is
the twisting force applied to a threaded com-
ponent such as a nut or boit). Overtightening
the fastener can weaken it and cause it to
break, while undertightening can cause it to
eventually come loose. Bolts, screws and
studs, depending on the material they are
made of and their thread diameters, have
specific torque values, many of which are
noted in the Specifications at the beginning
of each Chapter. Be sure to follow the torque
recommendations closely. For fasteners not
assigned a specific torque, a general torque
value chart is presented here as a guide.
These torque values are for dry (unlubricated)

Metric thread sizes

M-8...

T . ...
YR e

Pipe thread sizes

Ft-lbs
6to9

14 to 21
28 to 40
50 to 71
80 to 140

1/4....

U.S. thread sizes

7/16 - 20..

12- 13,.IIIZIIIZZZI:”{Z.?’:&\,\.......ZI’Z......IZJ

Standard (SAE and USS) bolt
dimensions/grade marks

G  Grade marks (bolt strength)

L Length (in inches)

T  Thread pitch (number of threads
per inch)

D  Nominal diameter (in inches)

Metric bolt dimensions/grade marks

Property class (bolt strength)
Length (in millimeters)

Thread pitch (distance between
threads in millimeters)
Diameter

5. =y

fasteners threaded into steel or cast iron (not
aluminum). As was previously mentioned, the
size and grade of a fastener determine the
amount of torque that can safely be applied
to it. The figures listed here are approximate
for Grade 2 and Grade 3 fasteners. Higher
grades can tolerate higher torque values.
Fasteners laid out in a pattern, such as
cylinder head bolts, oil pan bolts, differential
cover bolts, etc., must be loosened or tight-
ened in sequence to avoid warping the com-
ponent. This sequen

wing proce-
warping.
_Ruts should be

nl‘y\f.\J Next, they
e tq;p/éach. ina

attern. After each

as been tightened to
and remove the

@u ould be reversed.
isgssembly

ompo disassembly should be
dong ddre and purpose to help ensure

parts go back together properly.

1
ﬁ%?s keep track of the sequence in which
% are removed. Make note of special

aracteristics or marks on parts that can be
installed more than one way, such as a
grooved thrust washer on a shaft. It is a good
idea to lay the disassembled parts out on a
clean surface in the order that they were
removed. It may also be helpful to make
sketches or take instant photos of compo-
nents before removal.

When removing fasteners from a com-
ponent, keep track of their locations. Some-
times threading a bolt back in a part, or
putting the washers and nut back on a stud,
can prevent mix-ups later. |f nuts and bolts
cannot be returned to their original locations,
they should be kept in a compartmented box
or a series of small boxes. A cupcake or muf-
fin tin is ideal for this purpose, since each
cavity can hold the bolts and nuts from a par-
ticular area (i.e. oil pan bolts, valve cover
bolts, engine mount bolts, etc.). A pan of this
type is especially helpful when working on
assemblies with very small parts, such as the
carburetor, alternator, valve train or interior
dash and trim pieces. The cavities can be
marked with paint or tape to identify the con-
tents.

Whenever wiring iooms, harnesses or
connectors are separated, it is a good jdea to
identify the two halves with numbered pieces
of masking tape so they can be easily recon-
nected.

Gasket sealing surfaces

Throughout any vehicle, gaskets are
used to seal the mating surfaces between
two parts and keep lubricants, fluids, vacuum
or pressure contained in an assembly.
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Micrometer set

Many times these gaskets are coated
with a liquid or paste-type gasket sealing
compound before assembly. Age, heat and
pressure can sometimes cause the two parts
to stick together so tightly that they are very
difficult to separate. Often, the assembly can
be loasened by striking it with a soft-face
hammer near the mating surfaces. A regular
hammer can be used if a block of wood is
placed between the hammer and the part. Do
not hammer on cast parts or parts that could
be easily damaged. With any particularly
stubborn part, always recheck to make sure
that every fastener has been removed.

Avoid using a screwdriver or bar to pry
apart an assembly, as they can easily mar the
gasket sealing surfaces of the parts, which
must remain smooth. If prying is absolutely
necessary, use an old broom handle, but
keep in mind that extra clean up will be nec-
essary if the wood splinters.

After the parts are separated, the ol
gasket must be carefully scraped off and
gasket surfaces cleaned. Stubborn
material can be soaked W|th rust penet t or

fter

art.

recommended becausenit |s

than the surfacPA\ge cra d w
reduces the cﬂh%e o ﬁ%g
Some gaskef\s ca aove with a"wire
d used)

the Zahng,surfatsgs must be |eft cle
smodth. If for'some, reastn tiie gasker
face is'qouged,’then'a.

et seah\rgut
enough t¢ fll sc\ghes will have to be Used
bl

during reas of the components. For
most applicati non-drying (or semi-dry-
ing) gasket sealer should be used.

Hose removal tibs

Warning: If the vehicle is equipped with air
conditioning, do not disconnect any of the
A/C hoses without first having the system
depressurized by a dealer service department
or a service station.

Hose removal precautions closely paral-
lel gasket removal precautions. Avoid
scratching or gouging the surface that the
hose mates against or the connection may
leak. This is especially true for radiator hoses.

Because of various chemical reactions, the
rubber in hoses can bond itself to the metal
spigot that the hose fits over. To remove a
hose, first loosen the hose clamps that
secure it to the spigot. Then, with slip-joint
pliers, grab the hose at the clamp and rof

it around the spigot. Work it back and/forth
until it is completely free, then pull it off. SHj-
cone or other lubricants will ease remoyalf
they can be applied between the hose and \
the outside of the spigot., App{y the same |
lubricant to the inside of the hose and the

outside of the spigot to simplify instaijation.

As a last res if the hosé is to be
replaced with affew one anyway), the‘rubper <
can be slit wifiq a k and-the hose fed <
from the plgo If this-mushbe" , ba,
carefu e me' Icom‘ectlon;s not = \
aged{_

=

B
&Iaﬁm @Q?xén or da eH
us Wire< type Iamps usdally

\'1:10 ot
/ \\Veakhn {th agQ\/p’ it is »a\gaod/ldea to
?splace\\r;i with crew;h,zpe CIamps when-
evera ho |s\(arnov9d
\\ \

cod tools is a basic

ok A sel gﬁ/
\(ag,uﬁ’ anyone who plans to main-
per g™ \ tain t@ or her own vehicle. For the

s few tools, the initial invest-
ent t seem high, but when compared
e l’@splrahng costs of professional auto
Q tenance and repair, it is a wise one.
\ " To help the owner decide which tools
\ are needed to perform the tasks detailed in
this manual, the following tool lists are
offered: Maintenance and minor repair,
Repair/overhaul and Special.

The newcomer to practical mechanics
should start off with the maintenance and
minor repair tool kit, which is adequate for
the simpler jobs performed on a vehicle.
Then, as confidence and experience grow,
the owner can tackle more difficult tasks,
buying additional tools as they are needed.
Eventually the basic kit will be expanded into
the repair and overhaul tool set. Over a period
of time, the experienced do-it-yourselfer will
assemble a tool set complete enough for
most repair and overhaul procedures and will
add tools from the special category when it is
felt that the expense is justified by the fre-
quency of use.

éred“ihe migimbm requi

Dial indicator set, ," :
Mamtenance andmmqr rep;{r tool
KL
= The: toobs in tm$\| st hould be consid-
d for performance

f routine mamten‘aﬂce servicing and minor
N, repair wark. Wa rec'c’:renslpgnd the purchase of
.comyinatinh wrenc {bbx-end and open-
end combined in or’rq '\qrbﬁ‘ch) While more
expgnswe than “end wrenches, they
aifer the advant)age\é both types of wrench.

‘Combmaﬂen wrench set (1/4-inch to 1
) mchorﬁ} mm to 19 mm)

_ Adjgstable wrench, 8 inch

+ 'Spark plug wrench with rubber insert
. “Spark plug gap adjusting tool
“Feeler gauge set
Brake bleeder wrench
Standard screwdriver (5/16-inch x 6 inch)
Phillips screwdriver (No. 2 x 6 inch)
Combination pliers - 6 inch
Hacksaw and assortment of blades
Tire pressure gauge
Grease gun
Oif can
Fine emery cloth
Wire brush
Battery post and cable cleaning tool
Oil filter wrench
Funnel (medium size)
Safety goggles
Jackstands (2)
Drain pan
Note: /f basic tune-ups are going to be part of
routine maintenance, it will be necessary to
purchase a good quality stroboscopic timing
light and combination tachometer/dwell
meter. Although they are included in the list
of special tools, it is mentioned here because
they are absolutely necessary for tuning most
vehicles properly.

Repair and overhaul tool set

These tools are essential for anyone
who plans to perform major repairs and are in
addition to those in the maintenance and
minor repair tool kit. Included is a compre-
hensive set of sockets which, though expen-
sive, are invaluable because of their versatil-
ity, especially when various extensions and
drives are available. We recommend the 1/2-
inch drive over the 3/8-inch drive. Although
the larger drive is bulky and more expensive,
it has the capacity of accepting a very wide




FULLWARE 2005 - www.fullwareonline.com

Maintenance techniques, tools and working facilities 0-9

Compression gauge with spark plug
hole adapter

Valve spring compressor

Valve spring compressor

=

Piston ring groove cleaning tool

Ring removal/installation tool
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Brake cylinder hone

range of large sockets. Ideally, however, the
mechanic should have a 3/8-inch drive set
and a 1/2-inch drive set.

Socket sel(s)
Reversible ratchet
Extension - 10 Inch
Universal joint
Torque wrench (same size drive a
sockets)
Ball peen hammer - 8 ounce

Standard screwdrivs
5/16-inch)
Phillips scre
Phillips sefe
Pliers ~ vise
ars - line

tubing)
Centerpunch
Pin punches (1/16, 1/8, 3/16-inch)
Steel rule/straightedge - 12 inch
Allen wrench set (1/8 to 3/8-inch or
4 mmto 10 mm)
A selection of files
Wire brush (large)
Jackstands (second set)
Jack (scissor or hydraulic type)
Note: Another tool which is often useful is an
electric drill with a chuck capacity of 3/8-inch
and a set of good quality drill bits.

i acc i
i Unless
thyit is not

ny of them.
split the cost
If and a friend or
of these tools can

i a i
n | rental shop on a tem-

i
b
i rimarily contains only those
ments widely available to the
li d not those special tools produced
ehicle manufacturer for distribution to
er service departments. Occasionally,
references to the manufacturer's special
tools are included in the text of this manual.
Generally, an alternative method of doing the
job without the special tool is offered. How-
ever, sometimes there is no alternative to
their use. Whers this is the case, and the tool
cannot be purchased or borrowed, the work
should be turned over to the dealer service
department or an automotive repair shop.
Valve spring compressor
Piston ring groove cleaning tool
Piston ring compressor
Piston ring installation tool
Cylinder compression gauge
Cylinder ridge reamer
. Cylinder surfacing hone
Cylinder bore gauge
Micrometers and/or dial calipers
Hydraulic lifter removal tool

Tap and die set

Balljoint separator

Universal-type puller

Impact screwdriver

Dial indicator set

Stroboscopic timing light (inductive
pick-up)

Hand operated vacuum/pressure pump

Tachometer/dwell meter

Universal electrical multimeter

Cable hoist

Brake spring removal and installation
tools

Floor jack

Buying tools

For the do-it-yourselfer who is just start-
ing to get involved in vehicle maintenance
and repair, there are a number of options
available when purchasing tools. If mainte-
nance and minor repair is the extent of the
work to be done, the purchase of individual
tools is satisfactory. If, on the other hand,
extensive work is planned, it would be a good
idea to purchase a modest tool set from one
of the large retail chain stores. A set can usu-
ally be bought at a substantial savings over
the individual tool prices, and they often
come with a tool box. As additional tools are
needed, add-on sets, individual tools and a
larger tool box can be purchased to expand
the tool selection. Building a tool set gradu-
ally allows the cost of the tools to be spread
over a longer period of time and gives the
mechanic the freedom to choose only those
tools that will actually be used.

Tool stores will often be the only source
of some of the special tools that are needed,
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but regardless of where tools are bought, try
to avoid cheap ones, especially when buying
screwdrivers and sockets, because they
won't last very long. The expense involved in
replacing cheap tools will eventually be
greater than the initial cost of quality tools.

Care and maintenance of tools

Good tools are expensive, so it makes
sense to treat them with respect. Keep them
clean and in usable condition and store them
properly when not in use. Always wipe off any
dirt, grease or metal chips before putting
them away. Never leave tools lying around in
the work area. Upon completion of a job,
always check closely under the hood for tools
that may have been left there so they won't
get lost during a test drive.

Some tools, such as screwdrivers, pli-
ers, wrenches and sockets, can be hung on a
panel mounted on the garage or workshop
wall, while others should be kept in a tool box
or tray. Measuring instruments, gauges,
meters, etc. must be carefully stored where
they cannot be damaged by weather or
impact from other tools.

When tools are used with care and
stored properly, they will last a very long
time. Even with the best of care, though,
tools will wear out if used frequently. When a
tool is damaged or worn out, replace it. Sub-
sequent jobs will be safer and more enjoyable
if you do.

How to repair damaged
threads

Sometimes, the internal threads of a nut
or bolt hole can become stripped, usually
from overtightening. Stripping threads is
all-too-common occurrence, aspecially whel

working with aluminum parts, becau’ae alu\

minum is so soft that it easily stri Ut S
N
Booste g;l

Usually, external or internal threads are
only partially stripped. After they've been
cleaned up with a tap or die, they'll still work.
Sometimes, however, threads are badly dam-
aged. When this happens, you've got three
choices:

1) Drill and tap the hole to the next suitable
oversize and install a larger diameter
bolit, screw or stud.

2) Drill and tap the hole to accept a
threaded piug, then drill and tap the plug
to the original screw size. You can also
buy a plug already threaded to the origi-
nal size. Then you simply drill a hole to
the specified size, then run the threaded
plug into the hole with a bolt and jam
nut. Once the plug is fully seated,
remove the jam nut and bolt.

3) The third method uses a patented
thread repair kit like Heli-Coil or Slimsert.
These easy-to-use kits are designed fo
repair damaged threads in stra:ghr-
through holes and blind holes. Boti
available as kits which can handle

hole Is back fo its origl
thread pitch.

starting

many home mechanics do not have a good
workshop or garage available, and end up
removing an engine or doing major repairs
outside. It is recommended, however, that
the overhaul or repair be completed under
the cover of a roof. :
A clean, flat workbench or table of com-
fortable working height is an absolute neces-
sity. The workbench should be equipped with
a vise that has a jaw opening of at least four
inches.
As mentioned previausly, some clean,

8 system, pour the
tainers, seal them

recycling center. Plastic jugs,
antifreez tainers, are ideal
@of old newspa-
: ailable. Old towels are
stfent f ing up spills. Many
échanics u lis of paper towels for most
work, u$e they are readily available and
dj . To help keep the area under the
clean, a large cardboard box can be
and flattened to protect the garage

shop floor.

Whenever working over a painted sur-
faoe. such as when leaning over a fender to
service something under the hood, always
cover it with an old blanket or bedspread to
protect the finish. Vinyl covered pads, made
especially for this purpose, are available at
auto parts stores.

Sefical loads. Yehicls with
goggles are a good idea. 1

Remote positive
terminal

Make the booster battery
cable connections in the
numerical order shown

) Make sure the transaxle is in Neutral (manual) or Park (automatic).
g) If the booster battery is not a maintenance-free type, remove the
vent caps and lay a cloth over the vent holes.

Connect the red jumper cable to the positive (+) terminals of each
battery (see illustration).

Connect one end of the black jumper cable to the negative (-) ter-
minal of the booster battery. The other end of this cable should be con-
nected to a good ground on the vehicle to be started, such as a bolt or
bracket on the body.

Start the engine using the booster battery, then, with the engine
running at idle speed, disconnect the jumper cables in the reverse
order of connection.
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Jacking

Warning: The jack supplied with the vehicle should only be used for
changing a tire or placing jackstands under the frame. Never work
under the vehicle or start the engine while this jack is being used as the
only means of support.

The vehicle should be on level ground. Place the shift lever in
Park, if you have an automatic, or Reverse if you have a manual
transaxle. Block the wheel diagonally opposite the wheel being
changed. Set the parking brake.

Remove the spare tire and jack from stowage. Remove the wheel
cover and trim ring (if so equipped) with the tapered end of the lug pdt

wrench by inserting and twisting the handle and then prying st
to- 'V

the back of the wheel cover. Loosen the wheel lug nuts about 1
1/2 turn each. AN

Place the scissors-type jack under the side of tpe vehicle and\
adjust the jack height until it fits in the notch in the vemc‘a\l rocker phn\el N
flange nearest the wheel to be changed. There is afrant and rehgyack g

ing point on each side of the vehicle (see lliustratlons]\

Turn the jack handle clockwise until the t|i'a\;:lear\théﬁguﬁ6\/

Remove the lug nuts and pull the wheel off. Replace'it with'the
Install the lug nuts with the bevelefl edges facmg‘]‘n

snugly. Don’t attempt to tighten them bomple‘tely until the

lowered or it could slip off the ]a\zz1

wise to lower the vehicle. Hemova\he jack andﬂghten the Iugﬁﬁt\s ‘Q‘g

diagonal pattern. 5 b ;

iehicle 4

The jack fits over the rocker panel flange (there are two jacking
points on each side of the vehicle, indicated by a notch in the

rocker panel flange)

T;g\ten‘tﬁem A

Turn the- jack handig e terej/bc}\

— \ NN \

Install the cover (aqfd tnrn ring,, if _:sed} arfd bé sure it's snapped
into place all the way aqund
Stow the tlrg,—jeck and WreRed). Unblock the wheels

Towing X O
As a ge le, ihe vebicte- sho%chb \fbwed with the front
dnva wheels 0 the ground if they can },alsed place them on a

e ignition key, must be’in the( mon since the steering

ck anlsm isn't strong enough ta hold the front wheels straight
ile t Y

Veh[ es /egunpped with-an automatlc transaxle can be towed from

e frapt only'with all faurwheels on the ground, provided that speeds

Mt &) eed,aﬁ mphahd the distance is not over 40 miles. Before

towi the franamlssmn fluid level (see Chapter 1). If the level is
ow t HOT line'on-the dipstick, add fluid or use a towing dolly.

C Naver tow. & vehicle with an automatic transaxle from the rear
N\ with the frdnl"whesls on the ground.

g

When.towing a vehicle equipped with a manual transaxle with all

7 fotwlwheéts on the ground, be sure to place the shift lever in neutral
,aq&»release the parking brake.

X EQulpment specifically designed for towing should be used. It

%sbpuld be attached to the main structural members of the vehicle, not

_the bumpers or brackets.

Safety is a major consideration when towing and all applicable
state and local laws must be obeyed. A safety chain system must be
used at all times.

The vehicle is equipped with jacking instructions located in the
trunk area
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Automotive chemicals and lubricants

A number of automotive chemicals and lubricants are available for
use during vehicle maintenance and repair. They include a wide variety
of products ranging from cleaning solvents and degreasers to lubri-
cants and protective sprays for rubber, plastic and vinyi.

Cleaners
Carburetor cleaner and choke cleaner is a strong solvent for

gum, varnish and carbon. Most carburetor cleaners leave a dry-type

lubricant film which will not harden or gum up. Because of this film it is
not recommended for use on electrical components.

Brake system cleaner is used to remove grease and brake fluid
from the brake system, where clean surfaces are absolutely necessary.
It leaves no residue and often eliminates brake squeal caused by con-
taminants.

Electrical cleaner removes oxidation, corrosion and carbon
deposits from electrical contacts, restoring full current flow. It can also
be used to clean spark plugs, carburetor jets, voltage regulators and
other parts where an oil-free surface is desired.

Demoisturants remove water and moisture from electrical com-
ponents such as alternators, voltage regulators, electrical connectors
and fuse blocks. They are non-conductive, non-corrosive and non-
flammable.

Degreasers are heavy-duty solvents used to remove grease from
the outside of the engine and from chassis components. They can be
sprayed or brushed on and, depending on the type, are rinsed off either
with water or solvent.

Lubricants

ed to with-
bearings in
lybdenum disul-

I-to-metal applications
soft under both Iow and

e in the presence of water.
nbe is a special extreme pressure lubricant, usually

rod bearings and cam lobes) for initial start-up of a new engine. The
assembly lube lubricates the parts without being squeezed out or
washed away until the engine oiling system begins to function.

Silicone lubricants are used to protect rubber, plastic, vinyl and
nylon parts.

Graphite lubricants are used where oils cannot be used due to
contamination problems, such as in locks. The dry graphite will lubri-
cate metal parts while remaining uncontaminated by dirt, water, oil or
acids. It is electrically conductive and will not foul electrical contacts in
locks such as the ignition switch.

Moly penetrants loosen and lubricate frozen, rusted and cor-
roded fasteners and prevent future rusting or freezing.

Heat-sink grease Is a special electrically non-conductive grease

that is used for mounting electronic ignition modules where it is essen-
tial that heat is transferred away from the module.

Sealants

RTV sealant is one of the most widely used gasket compounds.
Made from silicone, RTV is air curing, it seals, bonds, waterproofs, fills
surface Irreqularities, remains flexible, doesn’t shrink, is relatively easy
to remove, and is used as a supplementary sealer.with almost all low
and medium temperature gaskets.

Anaerobic sealant is much like RTV ig'tha
to seal gaskets or to form gaskets by itself.\t r

Can he used either
s flekible, is sol-

Thread and pipe gez ant

@, galling, cold welding,
'ﬁ%}npermum ant-seize, usually
br&a s, is used for exhaust system
ds are used to keep fasteners from
d cure only after installation, in the
gth locking compound is used for small
at may be removed later. High-strength lock-

range from viscosity index improvers to chemical
3 that claim to reduce internal engine friction. It should be
af most oil manufacturers caution against using additives with

Gas additives perform several functions, depending on their
chemical makeup. They usually contain solvents that help dissolve
gum and varnish.that build up on carburetor, fuel injection and intake
parts. They also serve to break down carbon deposits that form on the
inside surfaces of the combustion chambers. Some additives contain
upper cylinder lubricants for valves and piston rings, and others con-
tain chemicals to remove condensation from the gas tank.

Miscellaneous

Brake fluid is specially formulated hydraulic fluid that can with-
stand the heat and pressure encountered in brake systems. Care must
be taken so this fluid does not come in contact with painted surfaces
or plastics. An opened container should always be resealed to prevent
contamination by water or dirt.

Weatherstrip adhesive is used to bond weatherstripping around
doors, windows and trunk lids. It is sometimes used to attach trim
pieces.

Undercoating is a petroleum-based, tar-like substance that is
designed to protect metal surfaces on the underside of the vehicle
from corrosion. It also acts as a sound-deadening agent by insulating
the bottom of the vehiele.

Waxes and polishes are used to help protect painted and plated
surfaces from the weather. Different types of paint may require the use
of different types of wax and polish. Some polishes utilize a chemical
or abrasive cleaner to help remove the top layer of oxidized (dull) paint
on older vehicles. In recent years many non-wax polishes that contain
a wide variety of chemicals such as polymers and silicones have been
introduced. These non-wax polishes are usually easier to apply and
last longer than conventional waxes and polishes.



0-14

Conversion factors

FULLWARE 2005 - www.fullwareonline.com

Length (distance)
Inches (in)

Feet (ft)

Miles

Volume (capacity)
Cubie inches (cu in; in®)
Imperial pints (Imp pt)
Imperial quarts (Imp qt)
Imperial quarts (Imp qt)
US quarts (US qt)
Imperial gallons (Imp gal)
Imperial gallons (Imp gal)
US gallons (US gal)

Mass (weight)
Ounces (0z)
Pounds (Ib)

Force

Ounces-force (ozf; oz)
Pounds-force (Ibf: Ib)
Newtons (N)

Pressure

Pounds-force per square inch
(psi; Ibffin®; Ib/in®)
Pounds-force per square inch
(psi; Ibf/in?: Ib/in?)
Pounds-force per square inch
(psi; Ibffin?; Ib/in?)
Pounds-force per square inch
(psi; Ibf/in®; Ib/in?)
Kllopascals (kPa)

Torque (moment.of force)
Pounds-force inches
{Ibf in; Ib in)
Pounds-force inches
(Ibf in; Ib in)
Pounds-force inches
(Ibf in; Ib in)

Pounds-force faey‘lb\f \\l\b ft)

Ibf

Pounds-forcefe
Newton metres (

Vacuu.

Inchas me

Horsepower

Velocity (speed)
Miles per hour (miles/hr; mph)

Fuel consumption*
Miles per gallon, Imperial (mpg)
Miles per gallon, US (mpg)

Temperature
Degrees Fahrenheit

AL Ol e >< x

= {*C'x 1.8) + 32

N
7

X 254 =Millimetres (mm)
X 0.306 = Metres (m)
X 1.809 = Kilometres (km)
X 16.387 = Cubic centimetres (cc; cm?)
X 0.668 = Litres (I)
X 1.137 = Litres (1)
X 1.201 =US quarts (US qt)
X 0.948 = Litres (I)
X 4.548 = Litres (I)
X 1.201 =US gallons (US gal)
X 3.785 = Litres (I)
X 28.356 = Grams (g)
X 0.454 = Kilograms (kg)
X 0.278 = Newtons (N)
X 4.448 = Newtons (N) -
X 0.1 =Kilograms-force (kgf; kg) .~
0.070 = Kilograms-force “§qluare )
centimetre lkgf% kg/cm’)
0.068 = Atmospheres | N
0.069 =Bars NS
6.895 = KijQpa als %l R
s O
0.01 /ﬁ\@log ms=force per square
P timetre tkgf/c
NN \ (
X 152K e cam'fﬁ\ t\'m
\ \(k /] x\:)
X\0.1 ﬁi}:‘( 4
0.083 = Paunds- \(Ibfft Ib 1)
X }\\38/2'("09%‘ ca metres
1,356 metres (Nm)
.10 rams-force metres
m; kg m)
= Kilopascals (kPa)

= Millimeters mercury (mm Hg)

X 745.7 =Watts (W)

g/crjrj_’l._ ¢ N

X 1.609 = Kilometres per hour (km/hr; kph) X

X 0.354 =Kilometres per litre (km/l)
X 0.425 = Kilometres per litre (km/l)

X 0.0394 =Inches (in
X 3281 = Feet (ft)
X 0821 =Miles
X 0081 = Cubic inches lcu in; ir®) .ﬁﬁ\
X 1.76 = Imperial pints (Img'pt) < B
X 088 =Imperial quars [Imp qt] (\ \\
X 0833 =Imperial quastsHimp m) / \
X 1057 =US quarty'(US qth ]
X 0.22 = |[mperial gafions tlmﬁ\gal N ,./
X 0833 =Imperial galions flmp gal) ~—
X 0264 —(U‘S’gaiipns US gnﬂ
X —\Oun‘cés {oz) \ R
X ; Paunds Qb‘ ) -~
\ / f \ \
3 \\ LS
X \ _"Dunces force ( N
X 0226 \ = Pounds-forcs—ub?‘
X 9.81 \ Newions (N) )
/\\. “\‘ __-’. p ~ S
»
X 14223 = Pounds-force per square inch
Mg {ps{ Tof/in; Ib/in?)
\< 9,6\ \—»Pogmds force per square inch
\ N \psi; [bf/in?; Ib/in?)
}KB\ -5;: Pounds-force per square inch
\b/ (psi; Ibf/in%; Ib/in®)
\ = Pounds force per square inch
{psi; Ibf/in?; Ib/in)
i X?) = Kllopascals (kPa)
X 0.868 = Pounds-force inches
(Ibf in; Ib in)
X 8.85 = Pounds-force inches
(Ibf in; Ib in)
X 12 = Pounds-force inches
(I6f in; Ib in)
X 7.233 = Pounds-force fest (Ibf ft; Ib ft)
X 0.738 = Pounds-force feet (Ibf ft; Ib ft)
X 9.804 = Newton metres (Nm)
X 0.2961 = Inches mercury
X 0.0394 = Inches mercury
X 0.0013 = Horsepower (hp)
0.621 = Miles per hour (miles/hr; mph)
X 2.825 = Miles per gallon, Imperial (mpg)
X 2352 = Miles per gallon, US (mpg)

Degrees Celsius (Degrees Centigrade; °C)

= (°F - 32) x 0.56

*It is common practice to convert from miles per gallon (mpg) to litres/100 kilometres (//100km),
where mpg (Imperial) x I/100 km = 282 and mpg (US) x /100 km = 235
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Regardless of how enthusiastic you may be about getting on with
the job at hand, take the time to ensure that your safety is not jeopar-
dized. A moment's lack of attention can result in an accident, as can
failure to observe certain simple safety precautions. The possibility of
an accident will always exist, and the following points should not be
considered a compreahensive list of all dangers. Rather, they are
intended to make you aware of the risks and to encourage a safety
conscious approach to all work you carry out on your vehicle.

Essential DOs and DON’Ts
DON'T rely on a jack when working under the vehicle. Always use
approved jackstands to support the weight of the vehicle and place
them under the recommended lift or support points.

DON'T attempt to loosen extremely tight fasteners (i.e. wheel lug nuts)
while the vehicle is on a jack - it may fall.

DON'T start the engine without first making sure that the transmission
is in Neutral (or Park where applicable) and the parking brake is set.
DON'T remove the radiator cap from a hot cooling system - let it cool
or cover it with a cloth and release the pressure gradually.

DON'T attempt to drain the engine oil until you are sure it has cooled
to the point that it will not burn you.

DON'T touch any part of the engine or exhaust system until it has
cooled sufficiently to avoid burns.

DON'T siphon toxic liquids such as gasoline, antifreeze and brake flyie
by mouth, or allow them to remain on your skin.

DON'T inhale brake lining dust - it is potentially hazardoys (563\\)

Asbestos below).
DON’T allow spilled oil or grease to remain on the fl
before someone slips on it.

DON'T use loose fitting wrenches or other tools
cause injury.

les if the wrench should slip.
DON'T attempt to lift a heavy.
you.

you are

Is h as a drill,

ﬁfehicle.
@ he way of moving
working load rating ade-

N
odically when working alone on

is correctly assembled and tightened.

DO keep chemicals and fluids tightly capped and out of the reach of
children and pets.

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

Asbestos

Certain friction, insulating, sealing, and other products - such as
brake linings, brake bands, clutch linings, torque converters, gaskets,
etc. - may contain asbestos. Extreme care must be taken to avoid
inhalation of dust from such products, since it is hazardous to health. If
in doubt, assume that they do contain asbestos.

Fire
Remember at all times that gasoline is highly flammable. Never
smoke or have any kind of open flame around when working on a vehi-
cle. But the risk does.not end there. A spark caused by an electrical
short circuit, by two metal surfaces contacting each other, or even by
static electricity built up in your body under ceptain conditions, can
ignite gasoline vapors, which in a confined space highly explosive.
Do not, under any circumstances, use gasoline eaw‘\ng parts. Use
an approved safety solvent.
Always disconnect the batte
before working on any part of t

gncdl system.
it compdnent It is
|taEiIe-fb'r use on fuel

ickly cause uncon-
%t. Gasoline vapor
e cleaning solvents.
)should be done in a well

fluids anc&ents, read the instructions on
% aterials from unmarked containers.
0 the eng an enclosed space, such as a garage.
25 '@n monoxide, which is extremely poi-
n % e engine, always do so in the open air, or
% vehicle outside the work area.

e enough to have the use of an inspection pit,
‘gasoline and never run the engine while the vehicle

i I-A@Fﬁe fumes, being heavier than air, will concentrate in the
pit ly lethal results.

battery

Never create a spark or allow a bare light bulb near a battery.
ey normally give off a certain amount of hydrogen gas, which is
highly explosive.

Always disconnect the battery ground (-) cable at the battery
before working on the fuel or electrical systems.

If possible, loosen the filler caps or cover when charging the bat-
tery from an external source (this does not apply to sealed or mainte-
nance-free batteries). Do not charge at an excessive rate or the bat-
tery may burst.

Take care when adding water to a non maintenance-free battery
and when carrying a battery. The electrolyte, even when diluted, is very
corrosive and should not be allowed to contact clothing or skin.

Always wear eye protection when cleaning the battery to prevent
the caustic deposits from entering your eyes.

Household current

When using an electric power tool, inspection light, etc., which
operates on household current, always make sure that the tool is cor-
rectly connected to its plug and that, where necessary, it is properly
grounded. Do not use such items in damp conditions and, again, do
not create a spark or apply excessive heat in the vicinity of fuel or fuel
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 engine is
running or being cranked, particularly if components are damp or the
insulation is defective. In the case of an electronic ignition system, the
secondary system voltage is much higher and could prove fatal.
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Troubleshooting
Contents
Symptom Section Symptom Section
Engine :-_;arﬁ Iub:?tam : j‘é’
Engine BaCkirSs, i i i e e et i 15 ot I I
Engine diesels (continues to run) after switching off 18 Noise most pronou turnmc =9
Engine hard to start when cold ...... - 3 :c«sy =, gte:}r:”m ig
Engine hard to start when hot..... 4 B TS engine runing .
Engi Noisy in one panlcular gear .. " 44
Ngine lakE OWI ot n i el L S . 14 Blos out o 46
Engine lopes while idling or idles erratically... 8 Vi bp ti e 42
Engine misses at idle speed... 9 il
Engine misses throughout drlvmg speed range .................. 10 saxle { ¢
Engine rotates but will not start ............. 2 Altomatic trem p
Engine runs with oil pressure light on ... 17 Engine will start in gears other than Fé('( y\eqiral b iy =58
ENGING SINE . e ettt s b B S e 2N S A 0, 13  Fluid leakage... A o e
Engine starts but stops IMMEIBLElY .............oooovveovveirereseosoeoi g General shift mechanism p &
Engine stumbles on acceleration.............c.......... e 0 %0
Engine surges while holding accelerator steady.................o......... 12
Engine will not rotate when attempting to start ..........c.cccooivnn.. 1 o4
Oil puddle under engine... o2 7
Pinging or knocking englne sounds dunng 62
acceleration or uphill... e 16
Starter motor noisy or excesswely rough in engagement...........u. 5 55
Engine electrical system 56
Alternator lght falls 10G0 DU sl rmsiiesstbessisssisbasermseat ibrathor 57
Battery will not hold & charge..............cveevereeesnen, R,
Alternator light fails to come on when key is turmed on... ~Brakes
65
Fuel system Braka.p 66
Excessive fuel CONSUMPHON. .......cvoowuimmereeeeeeroee oo s Brake rolighn 60
Fuel leakage and/on el otar & .. ot i s sl N Dragging bra 63
Cooli t \‘Excessweb = edai travel i o P : .
ooling system xcegSive pedal effort required to stop vehicle ... U
Coolant loss .. = Grabb‘ng or uneven braking action............c..c.eeeeneennnn. wi BB
External coolant Ieakage _~Nojse Ihigh-pitched squeal when the brakes are appllad } ............. 59
Internal C_oolant Ieakage Parkirig brake does not hold.... U 1
Overcooling ... ehicle pulls to one side durlng brakmg - S URRTIRIRIRN. -
Overheating... P TITS T uspension and steering systems
Poor coolant clrculatlon Abnormal or excessive tire wear ..., 69
Abnormal noise at the front end.. i il
Clutch Cupped tires... k2 et vaus ks i s i st Sviscs il

High p eff

Unable to select

Manual transaxle

Bl iae BTl Tl 05 1 Fep oy e SO e S 41
Clunk on acceleration or deceleration . e SwesaEadrs e A
Knocking Noise at loW SPBEAS ..........cuuwiisuesnseerosmensescsssesnsanesens 38

Erratic steerlng when braktng 76
Excessive pitching and/or rolllng around corners or

during braking... e s LVl
Excessive play or Iooseness in steenng system esrponspeniksr R a3
Excessive tire wear on inside edge....................... R - 4
Excessive tire wear on outside edge............ccccevievericririiirsnns. . 80
BT BYBONING ... it il yorio e s esmasssnssrersssssnsedesat RN i s 72
Poor returnability of steering to center..... T £
Rattling or clicking noise in steering gear ..........c.coeviiivcinecaeniee. 84
Shimmy, shake or vibration... 71
BUBDBABION DOMOMS ccireeccissannennsncnssisassnss Sratiatit e e bres st inseass 78
Tire tread worn in one place.. 82
REINCIEBUNIS 10 0N8 SIHR iiisisiiseisiamresses BB bbb otor fosod) 68
Wander or poor steering stability . usel “RFS
Wheel makes a thumping NOISE .......cseuessueriassnmsemoresenresssmssssncnss 70

This section provides an easy reference guide to the more com-
mon problems which may occur during the operation of your vehicle.
These problems and their possible causes are grouped under head-
ings denoting various components or systems, such as Engine, Cool-
ing system, etc. They also refer you to the chapter and/or section

which deals with the problem.

Remember that successful troubleshooting is not a mysterious
black art practiced only by professional mechanics. It is simply the
result of the right knowledge combined with an intelligent, systematic
approach to the problem. Always work by a process of elimination,
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starting with the simplest solution and working through toc the most
complex - and never overlook the obvious. Anyone can run the gas
tank dry or leave the lights on overnight, so don't assume that you are
exempt from such oversights.

Finally, always establish a clear idea of why a problem has
occurred and take steps to ensure that it doesn't happen again. If the
electrical system fails because of a poor connection, check the other
connections in the system to make sure that they don't fail as well. If a
particular fuse continues to blow, find out why - don't just replace one
fuse after another. Remember, failure of a small component can often
be indicative of potential failure or incorrect functioning of a more
important component or system.

Engine

1 Engine will not rotate when attempting to start

Battery terminal connections loose or corroded (Chapter 1).

Battery discharged or faulty (Chapter 1).

Automatic transaxle not completely engaged in Park (Chapter 7)
r clutch pedal not completely depressed (Chapter 8).

Broken, loose or disconnected wiring in the starting circuit (Chap-
rs 5and 12). ;

Starter motor pinion jammed in flywheel ring gear (Chapter 5).

Starter solenoid faulty (Chapter 5).

Starter motor faulty (Chapter 5).

Ignition switch faulty (Chapter 12).

Starter pinion or flywheel teeth worn or broken (Chapter 5).
0 Defective fusible link (Chapter 12).

#(DDJ‘\JOJ(J‘IE‘D"-&OGJI\)-‘

2 Engine rotates but will not start

1 Fuel tank empty.

2  Battery discharged (engine rotates slowl
3 Battery terminal connections loose or gorro
4
C

Leakung fuel injector(s), faulty fue@h presstiye

: RS
3 ;(gi dt&gn%en 93@[‘\ )B

1 Battery di charg ow (Cha

g fuel system (Chapter 4)
3  Faulty lant temperature sensor or intake air temperature sen-
sor (Chapter
4  Fuel injector(s) leaking (Chapter 4).

5  Faulty ignition system (Chapter 5).

6 Defective MAP sensor (see Chapter 6).

4 Engine hard to start when hot

Air filter clogged (Chapter 1).

Fuel not reaching the fuel injection system (Chapter 4).

Corroded battery connections, especially ground (Chapter 1).
Faulty coolant temperature sensor or intake air temperature sen-
sor (Chapter 6).

B WK =

5 Starter motor noisy or excessively rough in
engagement

1 Pinion or flywheel gear teeth worn or broken (Chapter 5).
2  Starter motor mounting bolts loose or missing (Chapter 5).

Engine staris but stops immediately

1 Loose or faulty electrical connections at ignition coil (Chapter 5).
2  Insufficient fuel reaching the fuel injector(s) ( ters 4).

3 Vacuum leak at the gasket between the j nifold/plenum
and throttie body (Chapter 4). \/EK

4  Fault in the engine control system (Chaptsr 6). X

5 Intake air leaks, broken vacuu es

)
/

Spark plugs worn or not gapped properly (Chapter 1).
Faulty spark plug wires (Chapter 1).
Vacuum leaks (Chapters 2 and 4).
Faulty ignition coil(s) (Chapter 5).
Uneven or low compression (Chapter 2).
Faulty fuel injector(s) (Chapter 4).

o 205, BN S PV R L B

-k
o

Engine misses throughout driving speed range

Fuel filter clogged and/or impurities in the fuel system (Chapter 1).
Low fuel output at the fuel injector(s) (Chapter 4).

Faulty or incorrectly gapped spark plugs (Chapter 1).

Leaking spark plug wires (Chapters 1 or 5).

Faulty emission system components (Chapter 6).

Low or uneven cylinder compression pressures (Chapter 2).
Burned valves (Chapter 2).

Weak or faulty ignition system (Chapter 5).

Vacuum leak in fuel injection system, throttle body, intake mani-
old or vacuum hoses (Chapter 4).

OWoo~NOOMaWN =

=

A
-4

Engine stumbles on acceleration

—

Spark plugs fouled (Chapter 1).
2  Problem with fuel injection system (Chapter 4).
3 Fuel filter clogged (Chapters 1 and 4).
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0-18 Troubleshooting
4 Faultin the engine control system (Chapter 8). J 2  |dle rpm below specification (Chapter 1)
5  Intake manifold air leak (Chapters 2 and 4). 3  Short in wiring circuit (Chapter 12).
6  EGR system malfunction (Chapter 6). 4  Faulty oil pressure sender (Chapter 2).
5 Wom engine bearings and/or il pump (Chapter 2).
12 Engine surges while hoiding accelerator steady
18 Engine diesels (continues to run) after switching off
1 Intake air leak (Chapter 4).
2 Fuel pump or fuel pressure regulator faulty (Chapter 4). 1 |dle speed too high (Chapter 1).
3 Problem with fuel injection system (Chapter 4). 2  Excessive engine operating temperaturs (Chapter 3).
4 Problem with the emissions control system (Chapter 6), 3  Excessive carbon deposits on valves and pistons (Chapter 2).
13 Engine stalls Engine electrical system B
1 Idle speed incorrect (Chapter 1). 19 Battery will not hold a cha,.gé' :\\» )
2 Fuel fitter clogged and/or water and impurities in the fuel system v
(Chapters 1 and 4).
3 Ignition components damp or damaged (Chapter 5). 1 Alternator drivebelt defective or ot ad}usted bgopeﬂy’@hapter 1).
R 2 Battery electrolyte levetTow IChap‘!er iy )
4 Faulty emissions system components (Chapter 6). 3 Battervt Is look o Ch Dok 1
5  Faulty or incorrectly gapped spark plugs (Chapter 1). SRR STV oot roc{\eu aper §)
; 4  Alternator not chargl rly C-hap’ter 5.~
6  Faulty spark plug wires (Chapter 1). - Brok the'charging-alretlt (Chapter §
7 Vacuum leak in the fuel injection system, intake manifold or vac- N wmng = ehargifg s eul (Chapter 5).
6  Shortin v apter.12). . f
7

uum hoses (Chapters 2 and 4).

14 Engine lacks power

e b%gttery (Chapte;s 1an
\

W
1 Worn camshaft lobes (Chapter 2). 9 \ b A
: = 1 X Fa ator or cha ‘cirsUit’ (Chapter 5
2 Burned valves or incorrect valve tmjmg (Chapter 2). 2 It:m rem Subbat deie;%;:\(‘g& ;r:but (of ac;-;ustm)ent (Chapter 1),
3. Faulty spark plug wires or faulty coil (Chapters 1 and 5). 3\ AR e '-"3}0()"0 erative (Chapter 5).
4 Faulty or incorrectly gapped spark plugs (Chapter 1). NS ) « g @gk P
5  Problem with the fuel injection system (Chapter 4). R W
6  Plugged air filter (Chapter 1).
7 Brakes binding (Chapter 9). \\ 21 \Altp‘rnat \f}ls to come on when key is turned on
8  Automatic transaxle fiuid level incorrect (Chapter.1). \f
9  Clutch slipping (Chapter 8), o Wa;n bplb defective (Chapter 12).
10 Fuel filter clogged and/or impurities in the ) _qu]f {ﬁ/)the printed circuit, dash wiring or bulb holder (Chap-
and 4). < ter 1)
11 Emission control system not functioni ( \ W
12 Low or uneven cylinder compressidn pres {\F u‘e’lj;
13 Restricted exhaust system (Chapters & & system
N \\/’
. =~ 22 Excessive fuel consumption
15 Engine backfires A o @ P
e 3N 1 Dirty or clogged air filter element (Chapter 1).
1 Emission contraf's ste noneﬂ ((}ﬂ'@( 6). 2  Emissions system not functioning properly (Chapter 6).
2 Falyam R pll(s) hapter 5), \ 3  Fuel injection system not functioning properly (Chapter 4).
3 Problem syster (C 3/’ 4  Low tire pressure or incorrect tire size (Chapter 1).
4  Vacu le: r(s),\intake r vacuum hoses
(Chapters 2 a )
5 rmed? t valve “‘ﬁ%x( pter 2) 23 Fuel leakage and/or fuel odor
\\\ 4 \>,

16 Pinging or khocking engine sounds during ; %::E'”gé;ﬁ:gged or return line (Chapters 1 and 4).

. O .

acceleration or Bpt 3  Evaporative canister filter clogged (Chapters 1 and 6).
4  Problem with fuel injection system (Chapter 4),
1 Incorrect grade of fuel.
2 Problem with the engine control system (Chapter 6).
3 Fuel injection system faulty (Chapter 4). Cooling system
4 Improper or damaged spark plugs or wires (Chapter 1).
5  EGR valve not functioning (Chapter 6).
6  Vacuum leak (Chapters 2 and 4). 24 Overheating
_ Insufficient coolant in system (Chapter 1).

17 Engine runs with oil pressure light on Water pump defective (Chapter 3).

Low oil level (Chapter 1).

Radiator core blocked or grille restricted (Chapter 3).
Thermostat faulty (Chapter 3).

BWn -
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5  Electric coolant fan inoperative or blades broken (Chapter 3).
6 Radiator cap not maintaining proper pressure (Chapter 3).

25 Overcooling

Faulty thermostat (Chapter 3).
Inaccurate temperature gauge sending unit (Chapter 3)

R =

3

External coolant leakage

Deteriorated/damaged hoses; loose clamps (Chapters 1 and 3).
Water pump defective (Chapter 3).

Leakage from radiator core or coolant reservoir bottle (Chapter 3).
Engine drain or water jacket core plugs leaking (Chapter 2).

& LN =

27 Internal coolant leakage

s

Leaking cylinder head gasket (Chapter 2).

0-19
5 “Weak diaphragm springs (Chapter 8).
6 Clutch plate overheated. Allow to cool.
7  Faulty clutch self-adjusting mechanism (Chapter 8).
33 Grabbing (chattering) as clutch is engaged
1  Oil on clutch plate lining, burmned or glazed facings (Chapter 8).
2  Wom or loose engine or transaxle mounts (Chapters 2 and 7).
3  Wom splines on clutch plate hub (Chapter 8).
4  Warped pressure plate or flywheel (Chapter 8).
5  Burned or smeared resin on flywheel or p) ure plate (Chap-
ter 8).

N

34 Transaxle rattling (dwhnﬁr\%

/
1 Release fork loose (Chapter 8 ~—
2  Lowengine idle sp?:r15hm< :

2  Cracked cylinder bore or cylinder head (Chapter 2).
R )

Faulty bi@n;‘ph terw @
28 Coolant loss e, LA ( ®
1 Too much coolant in system (Chapter 1). (ﬁf 'it\ch pedal Wﬂm
2  Coolant boiling away because of overheating (Chapter 3). b i 9
3 Internal or external leakage (Chapter 3). 1 Brol release beari o@ hapter 8).
4  Faulty pressure cap (Chapter 3). (%\1\ rokefyor discol e@ cable (Chapter 8).

N

29 Poor coolant circulation

Q*'@ﬂh o~

1 Inoperative water pump (Chapter 3).
2  Restriction in cooling system (Chapters 3)
3  Thermostat sticking (Chapter 3}

Clutch

30 Pedal travels ta fl
resi:tam:‘:as Q}\\Qs i rvex

hydraulic !sase

lngj fork W

system (Chap-

\t ch cable (Chapter 8).
re plate faulty (Chapter 8).

;anual transaxle

38 Knocking noise at low speeds

i Worn driveaxle constant velocity (CV) joints (Chapter 8).
2 Worn side gear shaft counterbore in differential case (Chap-
ter 7A)."

39 Noise most pronounced when turning

31 U\\Ie f%eelect gears

Faulty t>an,s'ax|e (Chapter 7).

Fauity clutch disc or pressure plate (Chapter 8).
Faulty release cylinder or release bearing (Chapter 8).
Faulty shift lever assembly or rods (Chapter 8).

BN =

32 Clutch slips (engine speed increases with no increase
in vehicle speed)

Clutch plate worn (Chapter 8).

Clutch plate is oil soaked by leaking rear main seal (Chapter 8).
Clutch plate not seated (Chapter 8).

Warped pressure plate or flywheel (Chapter 8).

B ON =

Differential gear noise (Chapter 7A).”

40 Clunk on acceleration or deceleration

1 Loose engine or transaxle mounts (Chapters 2 and 7A).

2  Won differential pinion shaft in case.”

3  Worn side gear shaft counterbore in differential case (Chap-
ter 7A)."

4  Worn or damaged inner. CV joints (Chapter 8).

41 Clicking noise in turns

Worn or damaged outer CV joint (Chapter 8).
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42 Vibration

49 Fluid leakage

Rough wheel bearing (Chapters 1 and 10).

1

2 Damaged driveaxle (Chapter 8).

3 Out of round tires (Chapter 1).

4 Tire out of balance (Chapters 1 and 10).

5  Worn CV joint (Chapter 8).

43 Noisy in neutral with engine running

1 Damaged input gear bearing (Chapter 7A).*
Damaged clutch release bearing (Chapter 8).

N

44 Noisy in one particular gear

Damaged or worn constant-mesh gears (Chapter 7A).

Damaged or worn synchronizers (Chapter 7A).*

Bent reverse fork (Chapter 7A).”

Damaged fourth speed gear or output gear (Chapter 7A)."

Worn or damaged reverse idler gear or idler bushing (Chap-
ter 7A).*

OB WN =

45 Noisy in all gears

Insufficient lubricant (Chapter 7A).

Damaged or worn bearings (Chapter 7A).*

Worn or damaged input gear shaft and/or output gear shaft
Chapter 7A)."

WK =

46 Slips out of gear

Transaxle loose on engine (Chapter 7A).
Shift linkage does not work freely, bi

Dirt between clutch cover and engi
Worn shift fork (Chapter 7A),>

D s Wwh =
=3
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Shift linkage loose or worn (Chapter 7A).
* Although the corrective action necessary to remedy the symptoms
described is beyond the scope of this manual, the above information
should be helpful in isolating the cause of the condition so that the
owner can communicate clearly with a professional mechanic.

Automatic transaxle

Note: Due to the complexity of the automatic transaxle, it is difficult for
the home mechanic to properly diagnose and service this component.

For problems other than the following, the vehicle should be taken to a
dealer or transaxle shop.

1  Automatic transaxle fluid is a deep red color. Fluid leaks should
not be confused with engine oil, which can easiy be blown onto the
transaxle by air flow.
2  To pinpoint a leak, first remove all buit-up dirt and grime from the
transaxle housing with degreasing agents and/or steam cleaning. Then
drive the vehicle at low speeds so air fiow wi not blow the leak far
from its source. Raise the vehicle and determine where the leak is
coming from. Common areas of leakage ar=

a) Pan (Chapters 1 and 7) N

b) Dipstick tube (Chapters 1 and 7) & / e

¢) Transaxle oil lines (Chapter 7) ( € \

d) Speed sensor (Chapter 7) s, o\

&) Driveaxle oil seals (Chapter 7) L

i = \Y / \\Q\J

50 Transaxle fluid brown or l'\m\s ahi ﬁméﬂ’ g

N \.\
Transaxle fluid ovar(eawhép{:\
51 General f( \efh sm\bfob)

1 Chapter??pkh, Is wuthb ecka tmg the shift link-
automatic trans % Comma; lems which may be

age a(
orhe.r rraﬂ

or Neutral.

floor

/ pre;\

1 ( thm)—electromcalfy controlled transmussuons check the throttle
cable

< \\ 52 \Ir/ an ‘\@mt downshift with accelerator pedal

% \On electronically-controlled transaxles, this type of problem -
@ h is caused by a malfunction in the control unit, a sensor or

olenoid, or the circuit itself - is beyond the scope of this book. Take
the vehicle to a dealer service department or a competent automatic
transmission shop.

53 Engine will start in gears other than Park or Neutral

Neutral start switch out of adiustment or malfunctioning (Chap-
ter 7B).

54 Transaxle slips, shifts roughly, is noisy or has no drive
in forward or reverse gears

There are many probable causes for the above problems, but the
home mechanic should be concerned with only one possibility - fluid
level. Before taking the vehicle to a repair shop, check the level and
condition of the fluid as described in Chapter 1. Correct the fluid level
as necessary or change the fluid and filter if needed. If the problem
persists, have a professional diagnose the cause.

Driveaxles

55 Clicking noise in turns

Worn or damaged outboard CV joint (Chapter 8).
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56 Shudder or vibration during acceleration 63 Dragging brakes
1 Excessive toe-in (Chapter 10). 1 Incorract adjustment of brake light switch (Chapter 9).
2  Incorrect spring heights (Chapter 10). 2  Master cylinder pistons not returning correctly (Chapter 9).
3  Worn or damaged inboard or outboard CV joints (Chapter 8). 3  Restricted brakes lines or hoses (Chapters 1 and 9).
4  Sticking inboard CV joint assembly (Chapter 8). 4  Incorrect parking brake adjustment (Chapter 9).
57 Vibration at highway speeds 64 Grabbing or uneven braking action
1 Out of balance front wheels and/or tires (Chapters 1 and 10). 1
2  Out of round front tires (Chapters 1 and 10). 2
3 Worn CV joint(s) (Chapter 8). 3

- P
Brakes _ _ . 65 Brake pedal feels spo"#“@\n F;éeéb/

Note: Before assuming that a brake problem exists, make sure that:

a)
b)
c)

The tires are in good condition and properly inflated (Chapter 7).
The front end alignment is correct (Chapter 10). 2
The vehicle is not loaded with weight in an unequal manner. 3

-t

58

WO AW =

Vehicle pulls to one side during brakin
—— y " 66 Brake Qe(g\ tra\els\kﬂ'l_e/ﬂg u@e resistance
Restricted brake lines or hoses (Chapter 9).

Incorrect tire pressures (Chapter 1).
mr caused by leaking
ake lines (Chapter 9).
Malfunctioning drum brake or caliper assembly (Chapter 9).

Front end out of alignment (have the front end aligned).
Loose suspension parts (Chapter 10).
Loose calipers (Chapter 9). rklr}goar?@é@t hold

Front, or rear, tire sizes not matched to one another.
Excessive wear of brake shoe or pad material or dl c/d

one side. ing @%ga improperly adjusted (Chapters 1 and 9).

59

Noise (high-pitched squeal when th(>f\ar%

applied) 4 \\

from the wear sensor rubbing a
vehicles). Replace pads with ohes immediately

nsion and steering systems

Front and/or rear disc brake
ly 1@ lote: Before attempting to diagnose the suspension and steering sys-

tems, perform the following preliminary checks:
a) Tires for wrong pressure and uneven wear.

60

Steering universal joints from the column to the rack and pinion
for loose connectors or wear.

W R =

. €) Front and rear suspension and the rack and pinion assembly for

loose or damaged parts.
d) Out-of-round or out-of-balance tires, bent rims and loose and/or

rough wheel bearings.

4
%
o
g
%
&

Vehicle pulls to one side

1 Malfbqctioring power brake booster (Chapter 9). 1 Mismatched or uneven tires (Chapter 10).
2  Partial . failure (Chapter 9). 2  Broken or sagging springs (Chapter 10).
3  Excessively worn pads or shoes (Chapter 9). 3 Wheel alignment out-of-specifications (Chapter 10).
4  Piston in caliper or wheel cylinder stuck or sluggish (Chapter 9). 4  Front brake dragging (Chapter 9).
5  Brake pads or shoes contaminated with oil or grease (Chapter 9).
6  Brake disc grooved and/or glazed (Chapter 1).
7  New pads or shoes installed and not yet seated. It will take a 69 Abnormal or excessive tire wear
while for the new material to seat against the disc or drum.
1 Wheel alignment out-of-specifications (Chapter 10).
62 Excessive brake pedal travel 2  Sagging or broken springs (Chapter 10).
3 Tire out-of-balance (Chapter 10).
4 Womstrutd Chapter 10).
1 Partial brake system failure (Chapter 9). 5 Overloadad 3:;?;;( d )
2  Insufficient fluid in master cylinder (Chapters 1 and 9). 8  Tios Rotrotatod reg-;ula rly
3 ;

Air trapped in system (Chapters 1 and 9).
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70 Wheel makes a thumping noise

1 Blister or bump on tire (Chapter 10).
2 Improper strut damper action (Chapter 10).

71 Shimmy, shake or vibration

Tire or wheel out-of-balance or out-of-round (Chapter 10).
Loose or wom wheel bearings (Chapters 1, 8 and 10).
Worn tie-rod ends (Chapter 10).

Worn lower balljoints (Chapters 1 and 10).

Excessive wheel runout (Chapter 10).

Blister or bump on tire (Chapter 10).

DG AWM -

72 Hard steering

1 Lack of lubrication at balljoints, tie-rod ends and rack and pinion
assembly (Chapter 10).

2 Front wheel alignment out-of-specifications (Chapter 10).

3 Low tire pressure(s) (Chapters 1 and 10).

73 Poor returnability of steering to center

Lack of lubrication at balljoints and tie-rod ends (Chapter 10).
Binding in balljoints (Chapter 10).

Binding in steering column (Chapter 10).

Lack of lubricant in steering gear assembly (Chapter 10).
Front wheel alignment out-of-specifications (Chapter 10).

A

W=

74 Abnormal noise at the front end

AN \,\a

1 Lack of lubrication at balljoints and tie
and 10).

Damaged strut mounting (Chapter 1
Worn control arm bushings or tie-ro
Loose stabilizer bar (Chapter

Loose wheel nuts (Chapters and

Loose suspension bolts (Chaptar 10) \

DO WN

75 Wander or p@\{%g‘ﬁq}l\b\/ “V

77 Excessive pitching and/or rolling around corners or
during braking

Loose stabilizer bar (Chapter 10).

Worn strut dampers or mountings (Chaptsr 10
Broken or sagging springs (Chapter 10
Overloaded vehicle.

BWN =

78 Suspension bottoms

1 Overloaded vehicle. ' (/ —
2  Worn strut dampers (Chapter 10) \ N
3 .

r%g (excessive toe-in). Have profession-
alighed.
Sus nsnon® or twisted (Chapter 10).

@%\o«l}ire wear on inside edge

|on pressures incorrect (Chapter 1).

\ ont end alignment incorrect (toe-out). Have professionally
%@ Loosa:6r damaged steering components (Chapter 10).

82 Tire tread worn in one place

1  Tires out-of-balance.
2  Damaged or buckled whesl, Inspect and replace if necessary.
1 Mismatched or uhayen tires ( 3  Defective tire (Chapter 1).
2 Laclyoff\yb atiomat bal rnt and ds (Chapters 1
and 10)" ¢
3 Wornst mblies (Chapter 83 Excessive play or looseness in steering system
4  Loos stabll er bar pter 10).
5  Brokenur sagging springs (Chapter 10). 1 Wheel bearing(s) worn (Chapter 10).
6  Wheels out of alignment (Chapter 10). 3. Tie-rod end logge (Chapter 10).
3  Steering gear loose (Chapter 10).
i E 3 4  Worn or loose steering intermediate shaft (Chapter 10).
76 Erratic steering when braking
Wheel bearings worn (Chapter 10). 84 Rattling or clicking noise in steering gear

Broken or sagging springs (Chapter 10).
Leaking wheel cylinder or caliper (Chapter 10).
Warped rotors or drums (Chapter 10).

Bwhn -

1  Steering gear loose (Chapter 10).
Steering gear defactive,
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Tune-up and routine maintenance
Contents
g Section

Air filter replacement .....c.occcvineninniiniiinina. Introduction .. Ll e e S S S 2
Automatic transaxle fluid and filter change. Maintenance scheduia 1
Automatic transaxle fluid level check............. Manual transaxle Iubncant Ievel check o i 8
Battery check, maintenance and charging ...........coccoiicciniiiinnine Manual transaxie lubricant change ............e. Keeece Noiiiinas et - B0
Braks CheEK o e R S < eersreser e asisinssskins it SRR Positive Crankcase Ventilation (PCV) system
Chassis lubrication..... check and replacement ... 23
CHEGK BN G R e er cotaivns v svoevsvmidsemaemess i i 6
Cooling system check .. Seat belt check 21 1
Cooling system servncmg (drammg, ﬂushmg and reﬂlllng) 28 B S R oo sviavossioniies |
Drivebelt check and replacement ... ORREE AR A 14 Spark plug wire check andc 8 ; i 25
Engine oil and filter change............ a AN
Exhaust Gas Recirculation (EGR) system check Throttle body mou 19

(1805.2 21 OHV BN DIV siaaiiviiiisissiieimivisiisisiiminbese 24 Tire and tire p 5
XA St e O RO e e s suvaaesnssnsnsasabnssnustss r e i 17
ST T6 0T (ot oo o P prm i B L Pt SRR . <, 3
Fuel filter replacement.. 13
Fuel SYStom OReBK & . e i i crvditaiossssersaasanyas astansenepm=itbpai 20
Specifications

Recommended lubricants and fluids

Note: Listed here are manufacturer recommendation.
lubricant specifications, so check with your local auti
Engine oil
TYRB i siessnm sttt ians Fedap I toashrionas sisssavosylionths RIRTIRIASENILY
Viscosity
Automatic transaxle fluid..........ccoeueerene
Manual transaxle lubricant
1995 through 1999
2000 and later .........
Engine conlant. <. dv.deas: oo R .|

or SG/CD multigrade and fuel-efficient oil
ing Thart
- utomatlc Transaxle Fluid (ATF)

Transmission fluid (GM part number 12345349)

E or lll Automatic Transaxle Fluid (ATF)
mixture of water and the specified ethylene glycol-based
reen color) antifreeze or "DEX-COOL, silicate-free (orange-color)
coolant - DO NOT mix the two types

Brake and clutch filii DOT 3 fiuid
Power steering fili GM power steering fluid
or equivalent
Chassis,gre\as ......... SAE NLGIno. 2
/./ " chassis grease
¢
Capacities
Engine ol iwith Iter change) 4.0 to 4.5 quarts
Fuel tank *
2000 gl WEHIIBY. . .10 crfrondling ol S s R s abmnas ohe it 15.2 gallons
b2 82 [ PR RN e B LR DU ot S R 14.3 gallons
Cooling system
2.2L OHV engine 10.3 quarts LOOK FUR
2.3 and 2.4L OHC engines 10.7 quarts ONE OF
Automatic transaxle (fluid and filter replacement (torque converter THESE LAEELS
(a1 e 315 1 ) S WM iy Jeee ot e 1| e 4.0 quarts
e T 1= ARG S e RN SRS S 7.0 quarts
7 s PR b e e e i B e e L e 9.5 quarts COLD s
Manual transaxle WPROTENEDS renme]
2000 and earlier ..... Ko A L C e e e 2.0 quarts Engine oil viscosity chart - For best fuel economy and
2001 .. 1.8 quarts cold starting, select the lowest SAE viscosity grade for

Al capacmes approxfmate Add as necessary to bnng to appropnare level.

the expected temperature range
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Ignition system

Spark plug type and gap
2.2L OHV engine
1908 At SANIr . i Mt e T B e L. o AC type 41-928 or equivalent @ 0.060 in. %
1999 B 20 it - ACtype 41-928 or equivalent @ 0.050in. oo . QD @
200 R e e e AC type 41-928 or equivalent @ 0.040 in. 2.91 OHY enaine
2.3L and 2.4L OHC engines -
1995 Hhro TO0V R oo AC type 41-810 or equivalent @ 0.060 in. FRONT | /7
1998 through 2000 ... AC type 41-942 or equivalent @ 0.050 in. T | @ @
2001 St AC type 41-963 or equivalent @ 0.050 in.
Firing OFQer ..o e ey M P 1-3-4-2 >
»./' >
General &% (e
Coolant reservoir pressure cap rating .........c...oveuceieeessccnees 15 psi \ )
Brake Pad WERS HMt.cc..ccv..ccsmsmursssismereiesmsarrsimetiene, 18 ICH C ’-\ GD o
/ : ) @
Torque specifications Ft-Ibs (unless otherwise indicated) mor«fw}
Automatic transaxle pan BOMS..............ccowereemrerisosee oo B9 in-lbs 998 mlazer 2.2L OHV engine
Enging ol O A NI o v T trem s B e e e Tty D 15to 20 N\ (5016128 HAYNES)
SPATK: PILIGE . orv ol irmn b nar s S 1 o SRR B 11
Throttle body nuis/bolE:. ol s e 16
Whieah g it s e et A e b S Wi v O 7 @ @
e § Ve % N) ) FRONT +
L 7 é 3L and 2.4L OHC engines
N N 0 \/-" — ~
N4 } N [38076-1-2 HAYNES |

‘\'\\\\‘Cy'rli‘nder and coil terminal location
o

./‘P\

Typical engine compartment component Iocatlon 2.2L OHV englne

1 Pressurized engine coolant reservoir 5  Air filter housing 9  Automatic transaxle check plug
2  Power steering fluid reservoir 6  Fuse and relay block (located below master cylinder on transaxie)
3  Throttle body (under air intake 7 Windshield washer reservoir 10  Engine oil dipstick/fill tube

assembly) 8 Battery 11 Upper radiator hose

4  Brake master cylinder reservoir 12 Drivebelt
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1
2

Drivebelt
Strut assembly

-_lm

4

Tie-rodend
N,

TN

Typical front underﬁide c\d-mpor{eni’locatjon
3 Front brghéfc,a!roe;'\_ :

%
/ o\ M Vit W

¢ '&,A \Aufomatic transaxle fluid pan
€Y Engine oil drain plug

1
2

Coil-over-shock assembly
Axle assembly

Typical rear underside component location
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Chevrolet Cavalier and Pontiac Sunfire
Maintenance schedule

The following maintenance intervals are based on the assumption
that the vehicle owner will be doing the maintenance or service work,
as opposed to having a dealer service department do the work.
Although the time/mileage intervals are loosely based on factory rec-
ommendations, most have been shortened to ensure, for example, that
such items as lubricants and fluids are checked/changed at intervals
that promote maximum engine/driveline service life. Also, subject to
the preference of the individual owner interested in keeping his or her

vehicle in peak condition at all times, and with the vehicle's ultimate
resale in mind, many of the maintenance procedures may be per-
formed more often than recommended in the foﬁowlng schedule We
encourage such owner initiative.

When the vehicle is new it should be semcnd lnztlaHy hy a factory
authorized dealer service department to_protect the factary watranty. In
many cases the initial maintenancg check Is_done af'ro, cost to the
owner (check with your dealer servic;’e dépariment fofmore infermation).

<

Every 250 miles or weekly,
whichever comes first

Every 30,000 mi es\‘qr 24 months,

Check the engine oil level (Section 4)

Check the engine coolant level (Section 4)

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

whichever com flPQg .

N \
plu: N
c}\ if necessary the' PEK‘? valve (2.2L) o
~Qil/air separator (2 GL and 2 AL) {Séohon 23)
gp*ect and replace if f mecessary, the spark plug wires

Check the tires and tire pressures (Section 5) (Section 25)
7 Ch e EGR valve, (Secﬂon 24)
Every 3000 miles or 3 months, / \Lg\splactt \fuel ﬁ;lt;; tm,ﬁrescmtn 26:)2 *
' SpEC sys ection
whichever comes first ‘Q C ng he Q?R%mc transaxle fluid and filter
All items listed above plus: ectio
Check the power stéering fluid level (Section 6) § rvic |ng systemn (drain, flush and refill) (green-
Check the automatic transaxle fluid level on coioi'e thylene glycol anti-freeze only) (Section 28)
Change the engine oil and filter (Sec'u'd/\Q
Lubricate the chassis (Section 10)f\ (EV\éty 50 000 miles or 3 years,
/\vih‘ ichever comes first

Every 6000 miles or 'gthnihs
whichever comes fi . ) Q\
All items listed above pics:

;tg (Sér\t:y%) ®/
Check the hng (Seefi

Check and sepvi tse

Inspect aﬁ ne‘bﬁS}ﬂ?1 all @od hoses
(Setio 13

Cheéck the e vebelt (S 1

Inspect e ion.and ing components

(Section(15)
Check the brakes (Section 16)*
Rotate tha tires (Section 17)
Inspect the éxhaust system (Section 18)

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

Check the throttle body nut torque (Section 19)

Inspect and replace, if necessary, the windshield wiper
blades (Section 20)

Inspect the seat belts (Section 21)

Replace the air filter and PCV inlet filter (Section 22)

Change the fluid in the automatic transaxle (Section 29)
Change the fluid in the manual transaxle (Section 30)

Every 100,000 miles or 5 years,
whichever comes first

Replace the spark plugs (platinum-tipped spark plugs)
(Section 31)
Service the cooling system (drain, flush and refill) (orange-
colored “DEX-COOL" silicate-free coolant only)
(Section 28)
* If the vehicle frequently tows a trailer, is operated primarily in stop-
and-go conditions or its brakes receive severe usage for any other rea-
son, check the brakes every 3000 miles or three months.
** If operated under one or more of the following conditions, change
the automatic transaxle fluid every 15,000 miles:
In heavy city traffic where the outside temperature regularly
reaches 90-degrees F (32-degrees C) or higher
In hilly or mountainous terrain
Frequent trailer pulling
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2 Introduction

This Chapter is designed to help the home mechanic maintain the
Chevrolet Gavalier and the Pontiac Sunfire models with the goals of
maximum performance, economy, safety and reliability in mind.

Included is @ master maintenance schedule (page 1-5), followed
by procedures dealing specifically with each item on the schedule.
Visual checks, adjustments, component replacement and other helpful
items are included. Refer to the accompanying illustrations of the
engine compartment and the underside of the vehicle for the locations
of various components.

Servicing your vehicle in accordance with the mileage/time main-
tenance schedule and the step-by-step procedures will resuit in a
planned maintenance program that should produce a long and reliable
service life. Keep in mind that it's a comprehensive plan, so maintain-
ing some items but not others at the specified intervals will not pro-
duce the same results.

As you service your vehicle, you'll discover that many of the pro-
cedures can - and should - be grouped together because of the nature
of the particular procedure you're performing or because of the close
proximity of two otherwise unrelated components to one another.

For example, if the vehicle is raised, you should inspect the
exhaust, suspension, steering and fuel systems while.you're under the
vehicle. When you're rotating the tires, it makes good sense to check
the brakes since the wheels are aiready removed. Finally, let's suppose
you have to borrow or rent a torque wrench. Even if you only need it to
tighten the spark plugs, you might as well check the torque of as many
critical fasteners as time allows.

The first step in this maintenance program is to prepare yourself
before the actual work begins. Read through all the procedures you're
planning to do, then gather up all the parts and tools needed. If
like you might run into problems during a particular job, seek 2
from a mechanic or an experienced do-it-yourselfer.
Caution: If the vehicle is equipped with a Delco LocAl or
audio system, make sure you have the correct activatign ¢
disconnecting the battery. ¢ 2 'g
Paan

B,
S8

3 Tune-up general informatio?/\‘\\

The term tune-up is used i
of individual operations rather

work will be
hig g more likely if
farand)frequent mainte-

relatively good run
minimized dugf

4.2 The engine oil dipstick (arrow) is located on the
front side of the engine

nance checks, is purchased. In such cases, an engine tune-up will be
needed outside of the regular routine maintenance intervals.

The first step in any tune-up or diagnostic procedure to help cor-
rect a poor running engine is a cylinder compression check. A com-
pression check (see Chapter 2, Part C) will help determine the condi-
tion of internal engine components and should be used as a guide for
tune-up and repair procedures. If, for instance, a compression check
indicates sericus internal engine wear, a conventional tune-up won't
improve the performance of the engine and would be a waste of time
and money. Because of its importance, the compression check should
be done by someone with the right equipment and the knowledge to

use it property.
The following procedures are those most oftepneeded to bring a
generally poor running engine back into a pgoper. e of-fune.
4

N\
Minor tune-up \ )
Check all engine related fluids ( n . i 4

S’

system (Chapter 5)
system (Chapter 6)

4<\(\u?d) level checks (every 250 miles or weekly)

] N

Nete: The electronic instrument cluster on the dash utilizes several
warning lamps to indicate low oil level (CHECK OIL), oil pressure prob-
lems (LOW OIL PRESSURE), low coolant level (LOW COOLANT
LEVEL) and fuellemissions systems failure (CHECK ENGINE). Refer to
the appropriate Chapters and Sections to check the systems before
serious engine trouble develops. Low fiuid level checks can be reme-
died with proper maintenance. Refer to Chapter 2C for oil pressure
checks and to Chapter 6 for fuel/emissions systems diagnostic proce-
dures.

Note: The following are fluid level checks to be done on a 250 mile or
weekly basis. Additional fluid level checks can be found in specific
maintenance procedures which follow. Regardiess of intervals, be alert
to fluid leaks under the vehicle which would indicate a problem to be
corrected immediately.

1 Fluids are an essential part of the lubrication, cooling, brake and
windshield washer systems. Because the fluids gradually become
depleted and/or contaminated during normal operation of the vehicle,
they must be periodically replenished. See Recommended lubricants
and fluids at the beginning of this Chapter before adding fiuid to any of
the following components. Note: The vehicle must be on level ground
when fluid levels are checked.

Engine oil

Refer to illustrations 4.2, 4.4 and 4.6

2  The engine oil level is checked with a dipstick (see illustration).
The dipstick extends through a metal tube down into the oil pan. Note:
2.2L OHV models are equipped with an oil fill cap with a dipstick
attached ds an assembly. 2.3L and 2.4L OHC engines are equipped
with a separate oll fill tube and dipstick.



FULLWARE 2005 - www.fullwareonline.com

Chapter 1 Tune-up and routine maintenance

4.4 The oil level should be at or near the upper hole or cross-
hatched area on the dipstick - if it's below the ADD line,
add enough oil to bring the level into the upper
hole or cross-hatched area

3  The oil level should be checked before the vehicle has been
driven, or about 15 minutes after the engine has been shut off. If the oil
is checked immediately after driving the vehicle, some of the oil will
remain in the upper part of the engine, resulting in an inaccurate read-
ing on the dipstick.

4 Pull the dipstick from the tube and wipe all the oil from the end
with a clean rag or paper towel. Insert the clean dipstick all the way
back into the tube and pull it out again. Note the oil at the end of the

dipstick. Add oil as necessary to keep the level above the ADD mark.fi '

the cross hatched area of the dipstick (see illustration).

5 Do not overfill the engine by adding toe much oil since thi
result in oil fouled spark plugs, oil leaks or oil seal failures.
6 Oil is added to the engine after removing a twist-
on the engine (see illustration). A funnel may help to r
7 Checking the oil level is an important pre
step. A consistently low oil level indicates oil le

‘may'

metal particles clinging t
Section 9).

Warning a with your skin or

paint u ces.of th Flush co m ted areas immediately
with@lentyof wat new. T leave old coolant lying
around_whefe i i 0 chi pets they’re attracted by
its sweét smelf, Ingestion of even a Il amount of coolant can be
fatal! erégf;;;;i;ge floor and drip pan coolant spills immediately.
Keep antifreeze coptainers covered and repair leaks in the cooling sys-
term immediately:

Caution: The manufacturer recommends using only DEX-COOL coolant
for these systems. DEX-COOL is a long-lasting coolant designed for
100,000 miles or 5 years. Never mix green-colored ethylene glycol anti-
freeze and orange-colored “DEX-COOL" silicate-free coolant because
doing so will destroy the efficiency of the “DEX-COOL”.

8  The models covered by this manual are equipped with a pressur-
ized coolant recovery system. A plastic coolant reservoir located at the
front of the engine compartment is connected by a hose to the radiator
assembly. As the engine warms up and the coolant expands, it
escapes through a valve in the radiator cap and travels from the radia-
tor through the hose into the reservoir. As the engine cools, the coolant
is automatically drawn back into the cooling system to maintain the
correct level.

™ e?:'
10 Diwe 'he eh ecx
amount 3 zbolanhy red to bring

er can B
\, dMxgfhea ,.xfr d water solution. In
",/ f ant ’\ceze\ d'water, always top up

N Cormeck X s/ An empty plastic milk jug or &

‘Iis clearly
the engine - turn
engine shown)

4.6 The engine oil filler cap/dipstics = "X
marked and threads int: be 'un \ =
it counter clockwi tttremove s

9 he coolant samwim b= checked ragularly
Warning: Do « the coolant level
when the englne es with the tem-

¥the coolant level
=r¥ on the reservoir
& .o the level should be
poovant fo the reservoir.
mixture of ethy-
colored “DEX-

perature of i

only a small
to the proper
tions of water will

.53. el, weat . However, r=

exgelagtchntainer for mixing coolant. Do not use rust inhibitors or
addithes

( 91\ ¥%4he coolant level drops consistently, there may be a leak in the
'gystem. Inspect the radiator, hoses, filler cap, drain plugs and water
pumg ion 12). If no leaks are noted, have the coolant reservoir

tested by a service station.

e to remove the reservoir cap, wait until the engine has
-34, then wrap a thick cloth around the cap and turn it
f coolant or steam escapes, let the engine cool down
nove the cap.

to the firs

4.9 The coolant reservoir is located in the right (passenger's side)
front corner of the engine compartment. The coolant level can be
checked by observing the level through the transiucent plastic
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clear. If it is brown or rust colored, the system shouid be drained, flushed
and refilled. Even if the coolant appears to be normal, the corrosion
inhibitors wear out, so it must be replaced at the specified intervals.

Windshield washer fluid

Refer to illustration 4.14

14 Fluid for the windshield washer system is located in a plastic
reservoir on the left side of the engine compartment (see illustration).
In milder climates, plain water can be used in the reservoir, but it
should be kept no more than two-thirds full to allow for expansion if
the water freezes. In colder climates, use windshield washer system
antifreeze, available at any auto parts store, to lower the freezing point
of the fluid. Mix the antifreeze with water in accordance with the manu-
facturer's directions on the container. Caution: Do not use cooling sys-
tem antifreeze - it will damage the vehicle’s paint.

15 To help prevent icing in cold weather, warm the windshield with
the defroster before using the washer.

Battery electrolyte

Refer to illustration 4.16

16 All vehicles covered by this manual are equipped with a battery
which is permanently sealed (except for vent holes) and has no filler
caps. Water does not have to be added to these batteries at any time;
however, if a maintenance-type battery has been installed on the vehi-
cle since it was new, remove all the cell caps on top of the battery (see
illustration) (usually there are two caps that cover three cells each). If
the electrolyte level is low, add distilled water until the level is above
the plates. There is usually a split-ring indicator in each cell to help you
judge when enough water has been added. Add water until the slec-
trolyte level is just up to the bottom of the split ring indicator. Do not
overfill the battery or it will spew out electrolyte when it is charging. /
Brake fluid <

Refer to illustration 4.18

17 The brake fluid level is checked by looking throy(t\#ast:c Y %d g Chapté’b;\

mounted on the front of the power booster unit |rtkhe\e s;de)
rear corner of the engine compartment.
18 The fluid level should be between the MAX éqd M

reservoir mounted on the master cylinder. The mas!ﬂK N%) Ns
(driv

side of the reservoir (see illustration). I}fﬁa Fluid ievu\ls low,

top of the reservoir and the lid with a &gan ragto prev\ent cémanéf\r; / {B

tion of the system as the lid is pneﬁt‘of‘f N /
19 When adding fluid, pour aré(ylly mto the re

ervair \a
spilling it on surrounding pamted rfaces, Be sbrg the ifiéx

used, since mixing differsft types a‘f\prakéﬂmd c usgs{ﬁ
fubncéq!s arid flyids a

the system. See Recommend Dot thls
Irm your
L§ when han-

Chapter or your owﬁéc s manualxWarning: Bréke flui
eyes and dama in ted surtaces, so'use ‘Extreme
dling or pourigg it. EE inding open or

4.16 If equipped with a maintenance type
battery, remove the cell caps to check the

battery electrolyte level observing the level

can be added to the reservoir after the

Im on fQB/

4.18 The fluid level inside the brake fiuid
reservoir can easily be checked by

4.14 Flip the windshield waqhemgnd cap up’ to aud flid

is more than one year old, B’—h ﬂui‘d abs:)rhs molsture from the air.

Excess moisture carn cau. ush\ss 0 &*aktﬁg effectiveness.

20 At this time the flu d an ast cyhader @4an be inspected for

contamination. stem sho\k{ be dcained : and refilled if deposits,

dirt particles or‘ﬁater dropléts are'seen i) the fluigh,

21  After filling tk\e resarvoirio the psoper 1ég‘e’h Make sure the lid

completely sn ﬂ'}d &lac to preventfluid Ieakégéb

22 The brake fluid lavel Tn master cyﬂ(“ﬁer)mh( drop slightly as the

;pad{ each wheel wear Cfov durmﬁg}rrhakoperatron If the master
mﬂé uires repekted emshm‘g\@)keep it at the proper level,

t\u\s is arf inlication of}eékag itherbrake system, which should be

coﬂected

ately. C?}a(; aﬁ rake lines and connections (see
Sectrbq Ip%;re infarmd
é-\lf When ciéck

\3 2 h‘e\ er cylinder fluid level, you discover one
reber’vonrs nearly empty, the brake system should be

\

N S/ Tmh})ire pressure checks (every 250 miles
~9rwepkly)

illustrations 5.2, 5.3, 5.4a, 5.4band 5.8
Periodic inspection of the tires may spare you the inconvenience
)of being stranded with a flat tire. It can also provide you with vital infor-
R mation regarding possible problems in the steering and suspension
systems before major damage occurs.
2 The original tires on this vehicle are equipped with 1/2-inch wide
bands that appear when tread depth reaches 1/16-inch, indicating the
tires are worn out. Tread wear can be monitored with a simple, inex-
pensive device known as a tread depth indicator (see illustration).

5.2 Use a tire tread depth gauge to
monitor tire wear - they are available
at auto parts stores and service stations
and cost very little

from the outside - fluid

cover is removed by prying up on the tabs

1
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UNDERINFLATION

QVERINELATION/

CUPPING

suspension parts
INCORRECT TOE-IN ¢ "
OR EXTREME CAMBER o
N NN

Cupping may be caused by: (
® Underinflation and/or mechanical
irregularities such as out-of-balance ",
condition of wheel and/or tire;,
and bent or damaged wheel. D\
e Loose or worn steering tie-rod =~ | |
or steering idler arm, \
®Loose, damaged or worn f;'ont

\

FEATHERING DUE
TO MISALIGNMENT

5.3 This chart will help you detenﬁge thh\cohditlo?\bf the tires, the probable cause(s) of abnormal wear and the

\ -\

3  Note any abnormal tread ’;vear\(eee l\nustratiorb\\'/ a% Riﬁe

irregularities such as cupping, fl\a( spoh‘\and more wear on

than the other are mdlc,aho of fram end, ahgnrheﬁt an \aiahce
problems. If any of thesa, cor:éhmns ara noted, take the ve %} a tire
shop or service stat‘én to mrrect \the pro‘hiem

4  Look clos,ely for cuts, puncn)res\and embgﬁdeq/qaffs or tacks.
Sometimes afire Wil hold air pt‘essure for short Nme ar Teak down very
slowly after a'nail has\embeﬁd ecdhtseff in thé Wreadif a slow leak per-
sists, meck\thevalve stem cdre to m Ssure’ ‘it's tight (see illustra-
tion), Examjr}ﬁr{he‘tread for an Jobje ’have embedded itself in
the tira or for a ¥plug\thagmay h n to leak (radial tire punc-
tures arewepaqud with a piug that's installed in a puncture). If a punc-
ture is suspected,, it can be easily verified by spraying a solution of
soapy water‘ontg Ahe suspected area (see illustration). The soapy
solution will bubble if there’s a leak. Unless the puncture is unusually
large, a tire shop or service station can usually repair the tire.

5  Carefully inspect the inner sidewall of each tire for evidence of
brake fluid. If you see any, inspect the brakes immediately.

6 . Correct air pressure adds miles to the lifespan of the tires,
improves mileage and enhances overall ride quality. Tire pressure can-
not be accurately estimated by looking at a tire, especially if it's a
radial. A tire pressure gauge is essential. Keep an accurate gauge in
the vehicle. The pressure gauges attached to the nozzles of air hoses
at gas stations are often inaccurate.

7 Always check tire pressure when the tires are cold. Cold, in this
case, means the vehicle has not been driven over a mile in the three
hours preceding a tire pressure check. A pressure rise of four to eight

\ éorréc’t/wé actlon hecessary

pounds is not uncommon once the tires ars warm

8 Unscrew the valve cap protruding from the whee! or hubcap and
push the gauge firmly onto the valve stem (see nlusvahon) Note the
reading on the gauge and compare the
pressure shown on the label attached to t
partment door. Be sure to reinstall the v
ture out of the valve stem mechanism. C 0
sary, add enough air to bring them up to th commended pressure.

9 Don't forget to keep the spare tire infl: to the specified pres-
sure (refer to. your owner’s manual or the tire sidewall).

[14]

f the glove com-
«eep dirt and mois-
tires and, if neces-

10
/a

6 Power steering fluid level check (every 3000 miles
or 3 months)

Refer to illustrations 6.2 and 6.6

1 Unlike manual steering, the power steering system relies on fluid
which may, over a period of time, require replenishing.

2  The fluid reservoir for the power steering pump is located on the
passenger side of the engine compartment (see illustration).

3  For the check, the front wheels should be pointed straight ahead
and the engine should be off.

4  Use a clean rag to wipe off the reservoir cap and the area around
the cap. This will help prevent any foreign matter from entering the
reservoir during the check.

5  Twist off the cap and check the temperature of the fluid at the end
of the dipstick with your finger.

P—— e = =

= -3

.- = - —=

N

(1 '

D
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g
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= 7 i
5.4a If a tire loses air on a steady basis, check the valve core first 5.4b If the vaive corqiéﬂgﬁt\mlse thé"‘égrnef} of the vehicle with
to make sure it's snug (special inexpensive wrenches are the low tire and spray {\;oapy\%:m( solutjyﬁ onto the tread as
commonly available at auto parts stores) the tire is turned _slo - lbb_ks will cause-small bubbles to appear
6  Wipe off the fiuid with a clean rag, reinsert it, then withdraw it and @R - NS Nas) z
read the fluid level. The level should be at the HOT mark if the fluid was N R

not to the touch (see illustration). It should be at the COLD mark if the
fluid was cool to the touch.
7 If additional fluid is required, pour the specified type directly into
the reservoir, using a funnel to prevent spills. ¢
8  If the reservoir requires frequent fluid additions, all power steering i
hoses, hose connections, the power steering pump and the rack afid ™~
pinion assembly should be carefully checked for leaks. S \
¢ NN

7  Automatic transaxie fluid level check (evg;ri SBQO n\'lﬂgs BN
or 3 months) < B N

7/ l. ‘-\ \‘ ‘\ \.\\\
1 The automatic transaxle fluid level should®e c?lf\efuhy m@naine&.\.‘ ¥
Low fluid level can lead to slipping or loss of o‘r'(vq. while obgrﬂllin%ar(
cause foaming and loss of fluid. o N b= R Yy o~
2 With the parking brake set, staﬂ/ the-apgine, then mqve 'thé shift |7,
lever through all the gear ranges, ending in\ﬁgrk‘.\,]_‘ he fluidilevel NN
be checked with the transa;}e’a\‘b\oper\a{mg t%mp%?mfgw/anq\s\i ihg.

he

N

level. Note: Incorrect fiuid level reatlings will resuit ¥f ] elebas 5.8 To extend the life of the tires, check the air pressure at least
just been driven at high speeds for an &xtended pesfod, ip hot weather once a week with an accurate gauge (don’t forget the spare)
in city traffic, or if it hgs beaq pulling a tralier.Nf ary g{ﬂ@&{m itions
apply, wait until the, fluld has 'co\o!ed out SO‘hinqusl\\\_ i
P g N, N\ \, g N
/ \ \ \,

b N

an fluid
on the
zhead
round £S5 ]
;The o é e ———— ——
6.2 The power steering fluid reservoir is located on the right 6.6 The marks on the dipstick indicate

= end (passenger’s side) of the engine compartment - turn the cap the safe fluid range
counterclockwise for removal ’
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7.6 With the automatic transaxle at normal operating
temperature, the fluid level must be maintained within the
cross-hatched area on the dipstick

3-speed automatic transaxle
Refer to illustration 7.6

3  With the engine idling and the transaxle at normal operating tem-
perature (driven 15 miles or idling five minutes), remove the dipstick from
the filler tube. The dipstick is located at the rear section of the transaxie.
4 Wipe the fluid from the dipstick with a clean rag and push it back
into the filler tube until the cap seats.

5  Pull the dipstick out again and note the fluid level.

6  The level should be within the cross-hatched upper areas on the
dipstick (see illustration). If additional fluid is required, pour it gfe
into the tube using a funnel. It takes about one pant to raise

7 The condition of the fluid should also be checked
level. If the fluid at the end of the dipstick s

color, or if the fluid has a burned smell, th
you're in doubt about the condition of
fluid and compare the two for color ans

4-speed automatic

On these models, it is not n
intervals. If leaks or shifting p
level, refer to Sectiorf 29.

Id be carefully maintained.
nchromesh scalding, chipping

cold, remove the indicator from the fluid level vent plug and check the
increments. If the oil level reads “ADD”, it will be necessary to add the
correct amount.

3 Use a narrow funnel designed to fit into the fill vent tube and
slowly add the necessary transaxle fluid. Refer to the Specifications
listed in this Chapter for the correct fluid type.

9 Engine oil and filter change (every 3000 miles
or 3 months)

Refer to illustrations 9.2, 9.7, 9.12 and 9.14
1 Frequent oil changes are the best preventive maintenance the
home mechanic can give the engine, because aging oil becomes

SOlTEC W ch.anglng the
\en'ai-lﬁr

: %QO.‘;@’" Sy sisliow i depth, but wide to
venm

loves - When remowing ¥ deain plug and filter, you

g s e glowes wl prevent burns)
@ bar - Sometim=s e ol of= plug is tight, and a long
er bar is needed io loosen &
ket - To be used e w=meesr D=r or a ratchet (must be

== Dy
e wrench, which
ffective

stom of the filter and can
w SmEseEr Dar (different-size wrenches

re engine wear.
b=fore you begin this
plenty of rags or

diluted and contaminated, whic
2  Make sure you have all the necessan
procedure (see illustration) You smowa
newspapers handy for mopping Lo & spils
3  Access to the underside of $he wehicle is greatly improved if the
vehicle can be lifted on a hoist. driven onto ramps or supported by
jackstands. Warning: Do not uncer 2 vehicle which is supported
only by a hydraulic or scissors-
4 | this is your first oil chan get under the vehicle and familiarize
yourself with the locations of oil drain plug and the oil filter. The
engine and exhaust components will be warm during the actual work,
so try to anticipate any potential problems before the engine and
accessories are hot.

5  Park the vehicle on a level spot. Start the engine and allow it to
reach its normal operating temperature. Warm oil and sludge will flow
out more easily. Turn off the engine when it's warmed up. Remove the
filler cap from the valve cover.

6  Raise the vehicle and support it securely on jackstands. Warning:
Never get beneath the vehicle when it is supported only by a jack. The
Jjack provided with your vehicle is designed solely for raising the vehicle
to remove and replace the wheels. Always use fackstands to support
the vehicle when it becomes necessary to place your body underneath
the vehicle.
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9.7 The engine oil drain plug is located at
the rear of the oil pan - it is usually very
tight, so use a box-end wrench to avoid

rounding off the hex

7 Being careful not to touch the hot exhaust components, place the
drain pan under the drain plug in the bottom of the pan and remove the
plug (see illustration). You may want to wear gloves while unscrewing
the plug the final few turns if the engine is hot.

8 Allow the old oil to drain into the pan. It may be necessary to
move the pan farther under the engine as the oil flow slows to a trickie.
Inspect the old oil for the presence of metal shavings and chips.

9  After all the oil has drained, wipe off the drain plug with a clean
rag. Even minute metal particles clinging to the plug would immedi-
ately contaminate the new oil.

10 Clean the area around the drain plug opening, reinstall the

and tighten it securely, but do not strip the threads.

11 Move the drain pan into position under the oil filter.
12 Loosen the oil filter (see illustration) by turning it

Just as the filter is detached from the block, _mﬁqdiat
end up to prevent the oil inside the filter ffom s ing ©
The exhaust system may still be hot, so )é\bareful \
13 With a clean rag, wipe off the mobgmg Surface on the block. If

14 Compare the old le W O pznna e he
same type. Smear som ciean ngme || on the rub f the
new filter and screw ity ace at.lOn) B er-tight-
ening the filter/whl dam e\ﬁae ga do not wrench to
tighten the flkger he ga{s cts the seat-
ing surface. T e fi[ vfng it an ag:i al 3/4-tumn.

15 Bemovﬁ all ols, rags, e from er the:vehicle, being careful

not 16 spill the-all inthe drain pan, t% érthe vehicle.

residue of old oil is allowed to re , it will smoke When the bl K’k\\)
heated up. Also make sure thatnoneof the" sld gask ai ¥4
to the mounting surface. It an be%;ov with'a s r rf

16 Add new 951 to the engine through,the oil filler cap in the vaive
cover. Use\a fu.mnel if necessary, to prevent oil from spilling onto the
top of the engine. Pour three quarts of fresh oil into the engine. Wait a
few minutes to.allow the oil to drain into the pan, then check the level
on the oil dlpst}:k (see Section 4 if necessary). If the oil level is at or
near the upper hole on the dipstick, install the filler cap hand tight, start
the engine and allow the new oil to circulate.

17 Allow the engine to run for about a minute. While the engine is
running, look under the vehicle and check for leaks at the oil pan drain
plug and around the oil filter. If either is leaking, stop the engine and
tighten the plug or filter.

18 Wait a few minutes to allow the oil to trickle down into the pan,
then recheck the level on the dipstick and, if necessary, add enough oil
to bring the level to the upper hole.

19 During the first few trips after an oil change, make it a point to
check frequently for leaks and proper oil level.

20 - The old oil drained from the engine cannot be re-used in its pre-

9.12 The oil filter is usually on very tight
as well and will require a special wrench
for removal - DO NOT use the wrench to gine

tighten the new filter!

\ﬂafem r!fgspébon 10.1

o}l’ﬁnar gaskqt with
clean ng oil or\e\mstallmg the

[@Che\c@t/@ your local refuse dis-

sent state and should di
posal company, osg| fac or environmental agency to see
whether they ecy¢|sng Don't _pour used oil into

drains or ontg t . After th 0|I Nt can be drained
into a suitable contaimer appec}plasﬂc |u E: ‘bottles, milk car-
tons, etc.) for trarispoyt to or;egf these d|$9h§

<10 0b3$§|5 1ubr1c&p( (eye(y 3()96 miles or 3 months)

S )

%

15 R er to Re‘E'o és&ubncants and fluids at the front of this

Cha er to, Qb‘tam ry grease, etc. You'll also need a grease

n illu ccasmnally plugs will be installed rather than

gf‘g S rt‘hn/gs\K grease fittings will have to be purchased and
\ |nS}élled (

the vehicle and see if grease fittings or plugs are

10.1 Materials required for chassis and body lubrication

1 Engine oil - Light engine oil in a can like this can be used for
door and hood hinges

2 Graphite spray - Used to lubricate lock cylinders

3 Grease - Grease, in a variety of types and weights, is available
for use in a grease gun. Check the Specification for your
requirements

4 Grease gun - A common grease gun, shown here with a
detachable hose and nozzle, is needed for chassis lubrication.
After use, clean it thoroughly!
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11.1 Tools and materials required for battery maintenance
1 Face shield/safety goggles - When removing corrosion with a
brush, the acidic particles can easily fly up into your eyes
Rubber gloves - Another safety item to consider when
servicing the battery - remember that's acid inside the battery!
Battery terminal/cable cleaner - This wire brush cleaning tool
witl remove all traces of corrosion from the battery and cable
Treated felt washers - Placing one of these on each terminal,

used to neutralize corrosion
Petroleum jelly - A layer of this on the ba
will help prevent corrosion

installed. If there are plugs, remove th

tings are available.

3  For easier access under
iackstands under the fral f
on
is still
4 e to remove
e ith a rag.

any dirt fro Wi

5 Witb@ of crawl under the

vehicle and beginMubridati

6 Wipe'ane of the gre ittings cl push the nozzle firmly
until the balljoint rubBer seal is firm to the touch.

over it. Pumpthe g
Do not pump tos muchgrease into the fitting as it could rupture the seal.
7  Wipe the excess’grease from the components and the grease fit-
ting. Repeat the procedure for the remaining fitting.

8 Clean and lubricate the parking brake cable, along with the cable
guides and levers. This can be done by smearing some of the chassis
grease onto the cable and its related parts with your fingers.

9 Open the hood and smear a little chassis grease on the hood
latch mechanism. Have an assistant pull the hood release lever from
inside the vehicle as you lubricate the cable at the latch.

10 Lubricate all the hinges (door, hood, etc.) with engine oil to keep
them in proper working order.

11 The key lock cylinders can be lubricated with spray graphite or sil-
icone lubricant, which is available at auto parts stores.

12 Lubricate the door weatherstripping with silicone spray. This will
reduce chafing and retard wear.

stj roptinely maintained according &= e amacecurss which follow.
s by
Q The battery is located in the nght fromt comer of the engine com-

11.4 Check the tightness of
bolis ts-:' RS

11 Battery check, maihtenance
every 6000 mites.or'é mo
it i ¥ N

) N 7
Refer to iﬂustmtr’z&so&, 114, 11
Warning: Hydro: gai ol 2
flames lighted tobacto away yom & 2 giINg lways wear eye
% illed electrolyte
=usr Weten semoving the battery
S mm ook it up fast!
=x it & Dislco Loc Il or Theftliock
S the comest aciwetion code before

é-q‘_s 4n imporiant gracedure which will help
od becauss of @ gems bartery. Several tools

s edure (ses iussatiom
jy Is standard eguipemees o &l wehicles covered by
tages over the

of water, it should

artment. The exterior of the b showls e imspected periodically
for damage such as a cracked
4  Check the tightness of the batie
tions to ensure good electrical co
of each cable for cracks and frayed ¢
5 If corrosion (visible as white, fiufy
the cables from the terminals, clean
reinstall the cabies (see illustrations)
imum by using special treated fiber
stores or by applying a layer of petro

vailable at auto parts
1o the terminals and

cables after they are assembled. # vo

6 Make sure that the battery ¢

= in good condition and the hold- ~

s removed from the tray, make
f the tray when the battery is rein-
wi clamp bolt, do not overtighten

sure no parts remain in the botto
stalled. When reinstalling the hoid-
it.

7  Information on removing and installing the battery can be found in
Chapter 5. Information on jump starting can be found at the front of
this manual. For more detailed battery checking procedures, refer to
the Haynes Automotive Electrical Manual.

Cleaning

8 Corrosion on the hold-down components, battery case and sur-
rounding areas can be removed with a solution of water and baking 5
soda. Thoroughly rinse all cleaned areas with plain water.

9 Any metal parts of the vehicle damaged by corrosion should be
covered with a zinc-based primer, then painted.
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11.5a A tool like this one (available at auto parts stores) is used to
clean the side terminal type battery contact area

Charging
Warning: When batteries are being charged, hydrogen gas, which is
ery explosive and flammable, is produced. Do not smoke or allow
soen flames near a charging or a recently charged battery. Wear eye
orotection when near the battery during charging. Alsoc, make sure the
charger is unplugged before connecting or disconnecting the battery
from the charger.
Slow-rate charging is the best way to restore a battery that's dis-
-harged to the point where it will not start the engine. It's also a good way

to maintain the battery charge in a vehicle that’s only driven a few miles~"

oetween starts. Maintaining the battery charge is particularfy impoﬂanf’{n
the winter when the battery must work harder to start the engine aqc

o
It's best to use a one or two-amp battery charger, léorr!e.hres

4

called a “trickle” charger). They are the safest and put thésieas\stra‘r\.\

on the battery. They are also the least expensive. Fof a fastqr ch
ou can use a higher amperage charger, but don't tse one rated more

than 1/10th the amp/hour rating of the battepy. Rapid boc)st cRarges ./
that claim to restore the power of the battery ¥ one 8,two Rours arg’

nardest on the battery and can damage<patterias that aren't lo godd

condition. This type of charging should onlybe used in smergenzy srt-:-'-

Jations.

)

rrickle charger will charge & battéxy in 1240 16 Hours.
13 Remove all of the-sell caps (if'equippad) angd-tover ftze hcﬂes Wrth
a clean cloth to prevent spaﬂeﬂr»u electl;olyte Dtscomect thehegatwe
pattery cable and hbok the’ battery chargep leads to‘the ba‘rtery posts
positive to posnlue negative'to nagatwa) then pJug in the charger.
\ake suret is'set'at 12-wlts if ihhas 4 selegtfor siitch.
14 If you'redising a-chargey wmh a rate tiigher than two amps, check
the battery requlaﬂy during charglng td make sure it doesn't overheat.
f you're using a ffickle charger, you cah. safely let the battery charge
overnight aftér you've checked it regularly for the first couple of hours.
15 If the battery hag'removable cell caps, measure the specific grav-
ty with a hydrometer every hour during the last few hours of the charg-
ng cycle. Hydrometers are available inexpensively from auto parts
stores - follow the instructions that come with the hydrometer. Con-
sider the battery charged when there’s no change in the specific grav-
ty reading for two hours and the electrolyte in the cells is gassing
bubbling) freely. The specific gravity reading from each cell should be
very close to the others. If not, the battery probably has a bad cell(s).
16 Some batteries with sealed tops have built-in hydrometers on the
top that indicate the state of charge by the color displayed in the
hydrometer window. Normally, a bright-colored hydrometer indicates a
full charge and a dark hydrometer indicates the battery still needs
charging. Check the battery manufacturer's instructions to be sure you
know what the colors mean.
17 If the battery has a sealed top and no built-in hydrometer, you can

ot Mam major en
\system If the véhncle s equped with an automatic transaxle, the
slectrical accessories that drain the battery are in greater use. .

11.5b Use the brush to ﬁmsh t}\écleamng Job—~

hook up a digital voltmeter, écrcss me ba’tery ecmingls to check the
charge. A fully charged Datter; ﬁ_-hound r'ead 2.5 volts or higher.

12 Cooling system c!‘\eck\(e\.-t?)!:iI 6000 mlles or 6 months)

Refer to illustratioh #2. 4 |

Cautigm, The manufacturer racorrmends useng orw DEX COOL coolant
for tifese Bystems. DEXSCOOLAs a long- ?a,,rmg coolant designed for
10Q,000 wiles or 5 years. Wever mix.gree*ediored ethylene glycol anti-
freeze and c:ahge—cofored “DEXLCOBI “silicate-free coolant because
domg sc, will destrey the eﬁaénay withe “DEX-COOL".

enging ﬁantxres gan be attributed to a faulty cooling

f‘aclmg s.ystem alse- coo?s e transaxle fluid and plays an important

N\, role\p, proionging’ {raggaxié life.

\2 e coofiig sysiam should be checked with the engine cold. Do
. this Beforethewvahicle is driven for the day or after the engine has been
shut off figr'af \east three hours.

3 Gemova‘tr'e reservoir cap by turning it to the left until it reaches a
sigpuit y_cu hear any hissing sounds (indicating there is still pressure in

~the system), wait until it stops. Now continue tuming to the left until the

“cgptan be removed. Thoroughly clean the cap, inside and out, with
. Bbiean water. Also clean the filler neck on the radiator. All traces of cor-
12 The average time necessary tb charge a battery should b hsted e
n the instructions that coméwith the charger, Asa genera!mle a" ‘

rosion should be removed. The coolant inside the radiator should be
relatively transparent. If it is rust colored, the system should be drained
and refilled (see Section 28). If the coolant level is not up to the top,
add additional antifreeze/coolant mixture (see Section 4).

4  Carefully check the large upper and lower radiator hoses along

11.5¢ The result should be a clean, shiny terminal area12.4
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 here



1-14

FULLWARE 2005 - www.fullwareonline.com

Chapter 1 Tune-up and routine maintenance

Check for a chafed area that
could fail prematurely.

Check for a soft area indicating
thahosehmdutsﬂomhdiﬂda.

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

Check each hose for swelling and
oil-soaked ends. Cracks and breaks
can be located by squeezing the hose.

12.4 Hoses, like drivebelts, ha
possible time - to prevent i
or heater hose, ins

may become L )
5 Make 8 63 in the cooling

ed deposits on the

problems, have the cap and system pressure tested. If you don't have
a pressure tester, most gas stations and repair shops will do this for a
minimal charge.

13 Underhood hose check and replacement
(every 6000 miles or 6 months)

General

3 Warning: Replacement of air conditioning hoses must be left to a
dealer service department or air conditioning shop that has the equip-
ment to depressurize the system safely. Never remove air conditioning
components or hoses until the system has been depressurized.

2  High temperatures under the hood can cause the deterioration of
the rubber and plastic hoses used for engine, accessory and emission
systems operation. Periodic inspection should be made for cracks,
loose clamps, material hardening and leaks. Information specific to the
cooling system hoses can be found in Section 12.

3 Some, but not all, hoses are secured to the fittings with clamps.
Where clamps are used, check to be sure they haven't lost their ten-
sion, allowing the hose to leak. If clamps aren’t used, make sure the
hose hasn't expanded and/or hardened where it slips over the fitting,
allowing it to leak.

Vacuum hoses
4 It's quite common for vacuum hoses;

aspecially those in the

ide diameter) can be

old one end of the
es and fittings, listen-
a vacuum leak. Warning:
tethoscope, be careful not to
to contact-with moving engine
ooling fan, etc.

mely flammable, so take extra precautions
‘part of the fuel system. Don’t smoke or allow
ight bulbs near the work area, and don’t work in a
tural gas-type appliance (such as a water heater or
with a pilot light is present. If you spill any fuel on your

s '@e off immediately with soap and water. When you perform
of work on the fuel system, wear safety glasses and have a

B type fire extinguisher on hand. The fuel system is under pres-

@m& so If any lines must be disconnected, the pressure in the system

must be relieved first (see Chapter 4 for more information).

8 Check all fuel lines for deterioration and chafing. Check especially
for cracks in areas where the tubing bends and just before fittings,
such as where a line attaches to the fuel filter and fuel injection unit.
Maodular nylon fuel lines are used in conjunction with fuel system com-
ponents. The nylon lines are flexible and are formed around bends, but
will restrict fuel flow if kinked. Check the quick-connect fittings for
damage or leakage.

9 High guality fuel line should be used for fuel line replacement.
Never, under any circumstances, use unreinforced vacuum line, clear
plastic tubing or water hose for fuel lines. Replace defective nylon lines
with components meeting original equipment specifications.

10 Spring-type clamps are commonly used on neoprene fuel lines.
These clamps often lose their tension over a period of time, and can be
“sprung” during the removal process. As a result spring-type clamps
should be replaced with screw-type clamps whenever a hose is
replaced.

Metal lines

11 Sections of steel tubing often used for fuel line between the fuel
pump and fuel injection unit. Check carefully for cracks, kinks and flat
spots in the line.

12 If a section of metal fuel line must be replaced, only seamless
steel tubing should be used, since copper and aluminum tubing do not
have the strength necessary to withstand normal engine vibration.

13 Check the metal brake lines where they enter the master cylinder
and brake proportioning unit (if used) for cracks in the lines and loose
fittings. Any sign of brake fluid leakage calls for an immediate thorough
inspection of the brake system.
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14 Drivebelt check and replacement (every 6000 miles or
6 months)

Refer to illustrations 14.2, 14.5 and 14.7
1 A single serpentine drivebelt is located at the front of the engine
and plays an important role in the overall operation of the engine and
ts components. Due to its function and material make up, the beit is
orone to wear and should be periodically inspected. The serpentine
pelt drives the alternator, power steering pump, water pump and air
conditioning compressor.

2 With the engine off, open the hood and use your fingers (and a
flashlight, if necessary), to move along the beit checking for cracks and
separation of the belt plies. Also check for fraying and glazing, which
gives the belt a shiny appearance (see illustration). Both sides of the
belt should be inspected, which means you will have to twist the belt to
check the underside.

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

4 The tension of the belt is maintained by the tensioner assembly
and isn’t adjustable. The beit should be checked at the mileage speci-
fied in the maintenance schedule at the front of this chapter, if the belt
shows noticeable damage or wear during these checks it should be
replaced.

5 To replace the belt, rotate the tensioner pulley clockwise to
release belt tension (see illustration).

& Remove the belt from the auxiliary components and slowly
release the tensioner.

7 Route the new belt over the various pulleys, again rotating the
tensioner to allow the belt to be installed, then release the belt ten-
sioner. Note: These models have a drivebelt routing decal on the ragk
tor shroud to help during drivebelt installation (see illustration).

25
15 Steering, suspension and driveaxle boot chieck (ev
6000 miles or 6 months) A\ \\

Refer to illustrations 15.3 and 15.4

Steering and suspension
1 Indications of a fault in thes

K the
ork to

ACCEPTABLE

Cracks Running Across
“V* Portions of Belt

e |

UNACCEPTABLE

/

"]
\
ks ning Paralle!
orti

"y ons of Belt

C
14.2 Cr; the u ide/ofa s tine belt are
I cracks, or Ni pieces
e %for replat(@q =

I
- LY

772 L
Chéck the hub ahd beafing as y. Do this by spinning the
gels. Listen for abnormal poises and watch to make sure
- gins true (doesn’t ). rab the top and bottom of the
and pullip<and-out o otice’ any movement which would indi-
aphg illustration). Often times, it will be
s y v lowly and listen for grinding noises from
I nd load of the vehicle will make the symp-
to Chapter 10 for additional information.

vehicle check for loose bolts, broken or discon-

Rected deteriorated rubber bushings on all suspension and
stee ‘n@vponem& Check the power steering hoses and connec-
tio r s. Check the shock absorbers or leaking fluid or damage.

e an assistant turn the steeéring wheel from side-to-side and
the steering components for free movement, chafing and bind-

t ing. If the steering doesn’t react with the movement of the steering

wheel, try to determine where the slack is located.

Driveaxle boot check

Refer to illustration 15.7
6 The driveaxie boots are very important because they prevent dirt,
water and foreign material from entering and damaging the constant

14.5 Using a wrench placed on the
tensioner pulley bolt, rotate the tensioner
clockwise to remove or install the belt

14.7 The serpentine drivebelt routing
diagram is located on the radiator shroud
(later model diagram shown)

15.3 Grab the top and bottom of the tire
and pull in-and-out on it - Check for any
noticeable movement which would
indicate a loose wheel bearing assembly
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15.7 Check the driveaxie boots for wear
or damage

velocity joints. Oil and grease can cause the boot material to deterio-
rate prematurely, so it's a good idea to wash the boots with soap and
water.

7 Inspect the boots for tears and cracks as well as loose clamps
(see illustration). If there is any evidence of cracks or leaking lubri-
cant, they must be replaced as described in Chapter 8.

Warning: Brake system dust may contain as
to your health. DO NOT blow it out with com,
gasoline or solvents to remove it. Use b
1 In addition to the specified intérvals;

if necessary).

Disc brakes

removin y parts except
r ifithe pads are not

dlcators (see illustra-
ound when the pads are
tsc can result if the pads are
tors start squealing.
brake callpers which contain the brake pads, have an
uter pad in each caliper. All pads should be inspected.
ipber has a “window" to inspect the pads (see illustra-
tlon) If the pad material has worn to about 1/8-inch thick or less, the
pads should be replaced.
6 If you're unsure about the exact thickness of the remaining lining
material, remove the pads for further inspection or replacement (see
Chapter 9).
7  Before Installing the wheels, check for leakage and/or damage at
the brake hoses and connections (see illustration). Replace the hose
or fittings as necessary, (see Chapter 9).
8  Check the condition of the brake disc. Look for score marks,
deep scratches and overheated areas (they will appear blue or discol-
ored). If damage or wear is noted, the disc can be removed and resur-
faced by an automotive machine shop or replaced with a new one. See
Chapter 9 for more detailed inspection and repair procedures.

16.3 The disc brake pads are equipped
with wear indicators that contact the disc
and make a squealing sound when the
pad has worn to its limit

tions 16.14 an 1/ 6.16( Y

I upportit sa\éu}ely on jackstands. Block the

ei‘ncle ‘{(%‘ olling; however, don’t apply the
|n place.

to Jacking and towing at the front of

ap be reinstalled in the same paosition. Use a
& drum hub and backing plate.
e drum.

removed, carefuliy clean the brake assembly with
eaner Warning: Don't blow the dust out with com-

,and don’t inhale any of it (it may contain asbestos, which is
_to your health).
te the thickness of the lining material on both front and rear
ke shoes, If the material has worn away to within 1/8-inch of the
ecessed rivets or metal backing, the shoes should be replaced (see
illustration). The shoes should also be replaced if they're cracked,
glazed (shiny areas), or covered with brake fluid.
15 Make sure all the brake assembly springs are connected and in
good condition.
16 Check the brake components for signs of fluid leakage. With your
finger or a small screwdriver, carefully pry back the rubber cups on the
wheel cylinder located at the top of the brake shoes (see illustration).
Any leakage here is an indication that the wheel cylinders should be
replaced immediately (see Chapter 9). Also, check all hoses and con-

. nections for signs of leakage.

17 Wipe the inside of the drum with a clean rag and denatured alco-
hol or brake cleaner. Again, be careful not to breathe the dangerous
asbestos dust.

18 Check the inside of the drum for cracks, score marks, deep
scratches and “hard spots” which will appear-as small discolored
areas. |f imperfections cannot be removed with fine emery cloth, the
drum must be taken to an automotive machine shop for resurfacing.
19 Repeat the procedure for the remaining wheel. If the inspection
reveals that all parts are in good condition, reinstall the brake drums,
install the wheels and lower the vehicle to the ground.

Parking brake

20 The parking brake is operated by a hand lever and locks the rear
brake system. The easiest, and perhaps most obvious, method of peri-
odically checking the operation of the parking brake assembly is to
park the vehicle on a steep hill with the parking brake set and the
transaxle in Neutral (be sure to stay in the vehicle during this checkl). If
the parking brake cannot prevent the vehicle from rolling, it needs ser-
vice (see Chapter 9).
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16.7 Check for any sign of brake fluid
leakage at the line fittings and the
brake hoses

o) €

LR RR
RADIAL TIRE ROTATION

17.2 Tire rotation dlagram

17 Tire rotation (every

Refer to Iﬂustraﬁonn:}i xo( %‘

1 The tires shoyld ot at ed n)tervai d when-
aver uneven weﬁ?}&\n\otic 5‘{ 9&

2 Refer to the accompanyi
fion patt

3 Refer tg'th
manuahfor the' p

i ¢ g at the front of this
2 when raising the vehicle
and changing a lre Ift y¢ checked, don't apply the
narking brake as stated. Make sure the tires are blocked to prevent the
vehicle from rolling as it's raised.

4  Preferably, entire vehicle should be raised at the same time.
This can be done on a hoist or by jacking up each corner and then low-
ering the vehicle onto jackstands placed under the frame rails. Always
use four jackstands and make sure the vehicle is safely supported.

5  After rotation, check and adjust the tire pressures as necessary
and be sure to properly tighten the lug nuts.

18 Exhaust system check (every 6000 miles or 6 months)

Refer to illustrations 18.2a and 18.2b

1 With the engine cold (at least three hours after the vehicle has
been driven), check the complete exhaust system from the engine to
the end of the tailpipe. Ideally, the inspection should be done with the

16.14 If the lining is bonded to the brake
shoe, measure the lining thickness (A)
from the outer surface to the metal shoe,
as shown here; if the lining is riveted to
the shoe, measure from the lining outer

surface to the rivet head

d Ieakage a;both
eel aylinderdust

18.2b Check the exhaust system hangers
{arrows) for damage and cracks

vehicle on a hoist to permit unrestricted access. If a hoist is not avail-
able, raise the vehicle and support it securely on mckt“araq

2 Check the exhaust pipes and connections for v
severe corrosion and damage. Make sure that all brackets ar
are in good condition and tight (see illustrations).

3 At the same time, inspect the underside of the body for holes,
corrosion, open seams, etc. which may allow exhaust gases to enter
the interior. Seal all body openings with silicone or body putty.

4 Rattles and other noises can often be traced to the exhaust system,
especially the mounts and hangers. Try to move the pipes, muffler and
catalytic converter. If the components can come in contact with the
body or suspension parts, secure the exhaust system with new mounts.

wm

19 Throttle body mounting nut torque check (every
12,000 miles or 12 months)

Refer to illustration 19.4

1 The throttle body unit is attached to the top of the intake manifold
by several bolts or nuts. These fasteners can sometimes work loose
from vibration and temperature changes during normal engine opera-
tion and cause a vacuum leak.

2  If you suspect that a vacuum leak exists at the bottom of the
throttle body, obtain a length of hose about the diameter of fuel hose.
Start the engine and place one end of the hose next to your ear as you
probe around the base with the other end. You will hear a hissing
sound if a leak exists (be careful of hot or moving engine components).



FULLWARE 2005 - www.fullwareonline.

1-18 Chapter 1 Tune-up and routine maintenance

19.4 Tighten the throttle body mounting
bolts (arrows) to the torque listed in this
Chapter's Specifications

3 Remove the air cleaner assembly, tagging each hose to be dis-
connected with a piece of numbered tape to make reassembly easier.
4  Locate the mounting nuts or bolts at the base of the throttle body
(see illustration). Decide what special tools or adapters will be neces-
sary, if any, to tighten the fasteners.

5  Tighten the nuts or bolts to the torque listed in this Chapter's
Specifications. Do not overtighten them, as the threads could strip.

6 If, after the nuts or bolts are properly tightened, a vacuum leak still
exists, the throttle body must be removed and a new gasket installed.
See Chapter 4 for more information.

all hoses to their original positions.

7 After tightening the fasteners, reinstall the air cleaner and r?‘r"‘

20.3 Genﬂy pry off the trim cap and
check the tightness of the wiper arm
retaining nut

' newape. The

20 Windshield wiper blade inspection and repl t\
(every 12,000 miles or 12 months) \

Refer to illustrations 20.3, 20.5 and 20.7 4

1 The windshield wiper and blade assembtfies :
periodically for damage, loose components.and cra
elements. ( Ny

2 Road film can build up on the wiper.bla i {\(<

ced with n nes.
m thaiper@m by insert-
g on the blade

and fasteners, so they sh ed,
sary, at the same time t i @ n).
4 If the wiper blade i caﬂs%J ) are

6 with w,é bla
rubbe\rxglem

7  Graspthe er bridg rely with one hand and the
element fﬁm the bther. Detach the end of the element from the bridge
claw and slida.to frés it, then slide the element out (see illustration).

8 Compare\ie« ew element with the old for length, design, etc.

9  Slide the new element into the claw into place, notched end last
and secure the claw into the notches.

10 Reinstall the blade assembly on the arm, wet the windshield and
test for proper operation.

21 Seat belt check (every 12,000 miles or 12 months)

1 Check the seat belts, buckles, latch plates and guide loops for
obvious damage and signs of wear.

2  See if the seat belt reminder light comes on when the key is
turned to the Run or Start position. A chime should also sound.

3  The seat belts are designed to lock up during a sudden stop or

]

20.5 Lift the release lever with a flat-
bladed screwdriver, then sllda.mefblade
assemb.ly off. the piron the e_vgdcf the

i w.lper arm

.Y

t du\wg normarﬂrwmg Make sure the
retractors return the beit\against your ‘chest. while driving and rewind

impact, yet allow free mobe

the belt fully wh uckle is uqrqtched
4 Ifany of thé above shecks revad) problems with the seat belt sys-
tem, replace parts as\nec ssary; |

\ —~ N\
\ (
22 / A‘r filter repla%enﬂévery mbo iles

S

of. 1/2 months)

1"_‘ A\t\‘wthe specj Ié.jae air filter should be replaced with a
itter sfinuld be inspected between changes.
} ted inside the air cleaner housing which is

corner of the engine compartment. Remove

2. The airfilterds
matinted’in the 0 i ;s
N\ the mounting sorews; separate the housing halves and lift the filter out

\ {seé illustrations).

Whﬂe/fhe ilter housing cover is off, be careful not to drop any-

g thmg down-into the air cleaner housing.

A Wipe out the inside of the air cleaner housing with a clean rag.

A G‘ ‘Place the new filter in the air cleaner housing. Make sure it seats
\properly.

The remainder of installation is the reverse of removal.

23 Positive Crankcase Ventilation (PCV) system check
and replacement (every 30,000 miles or 24 months)

Note: These models are equipped with three different crankcase venti-
lating systems. On 1997 and earlier 2.2 OHV models, the PCV valve is
located on the right side of the valve cover. 1998 and later 2.2L OHV
engines are equipped with an oil/air separator located inside the valve
rocker arm cover that requires no maintenance. 2.3L and 2.4L OHC
engines are equipped with an oil/air separator that is attached to the
side of the engine block above the oil filter.

2.2L OHV engine

Refer to illustrations 23.7, 23.3a and 23.3b

1  The PCV valve is located on the right side of the valve cover (see
illustration).

2 Toinspect the PCV valve, remove the hose from the nipple.

3  Unscrew the metal retainer and then pull it out of the valve cover
using a pair of neadlenose pliers (see illustrations). Note its installed
position and direction.

4  Make sure the PCV valve is not plugged with oil/dirt residue and
that vacuum is allowed to pass through without obstruction.

5 Shake the PCV valve, listening for a rattle. If the valve doesn’t rat-
tle, replace it with a new one.

6  When purchasing a replacement PCV valve, make sure it's for
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20.7 Squeeze the end of the wiper
element to free it from the bridge claw,
then slide the element out

your particular vehicle, model year and engine size. Compare the oid
valve with the new one to make sure they are the same.

7  Push the valve into.the end into the valve cover until it's seated.

8 Inspect the metal retainer for damage and replace it with a new
one if necessary.

9 Push the PCV valve hose securely into position.

2.3L and 2.4L OHC engines

10 The oil/air separator on 2.3L and 2.4L OHC engines, separates

the oil suspended in the blow-by gasses and allows it to drain batk
into the crankcase. Crankcase engine blow-by gasses are also apoweq
to pass through the separator and back into the air resonator uz be V
burned in the normal combustion process. The oil/air sgﬁ\ator may
clog due to the heavy driving loads or lack of timely oﬂgﬁaﬂces dunng
the course of operation.

11 Because the oil/air separator is difficult to_ Hccass l:hech}ng wilt
require operating knowledge of the engine. If excess p!'essure is Dudd-
ing up inside the engine then most likely there is)a prolqlem with tﬁe
crankcase recirculation system. Some-6f, the symmon"s\assqc ared
with a clogged oil/air separator are Ieaky enaloe seals; excess ofl and¢
sludge deposits on the oil dipstigk.and filler cap, d!m( oil apd excess '
crankcase pressure when the o¢1 fillercap iswemaoved. {f\sa ggdq Me‘a
to consult a dealer service depanmem or other quauﬁed tm:hnl!:: an
concerning this system aridtrouble‘areas.

12 To change the oil/air separator, remove tha air cbeana' ‘s\u‘ie{ res-
onator. The air cleafier outiet resonator L] part of the ai( ole‘aﬁer hous-
ing assembly (se& Chapter 4}, i

13 Remove'the intake mamfoid (see Chapter 38)

23.1 On 2.2L OHV models, the PCV valve
is located on the right side of the
valve cover

22.2a Remove the mounting screws
(arrows) from the air cleaner \
housingand ... -

23.3a Unscrew the metal retainer from
the valve cover

... [iifi¥he airiltex fromi the/housing

\

[ '\\\_‘. N \ 1 ‘.“
4 Disconnect the oil/air sepavator hoses-and-mounting bolts.
15 Remove the-asssmbly fromike endine.
6 Installatigh isthe réverée of rémo.al

\ \
\ \ \

24 --Exhaust Gas Recirt:ulatlon (EGR) system check

/" (#995 2.2L OHY engme oaneuery 30,000 miles

Or24 months) - a

kﬂote\ "m *993\2 2L OHV‘e"gme is equipped with a negative back-

prassure EGR vfa.'ve{m:auqtéd wh the side of the cylinder head. All other

- modals anezequoed M:'} a linear EGR valve, except the 1995 2.3L
OHC ehgine chn\{s ‘"bt equipped with an EGR system. The negatlive

backpressyrs, fyp‘a\EGR valve may be checked as described below.

Tn‘.é linear EGR" Yaxfes on the other systems will require a SCAN tool for
N, checkﬁg “Rafer'to Chapter 6 for additional information.

OJheEGER valve is located on the side of the cylinder head. Most of

,.xhé-{wme when a problem develops in this emissions system, it's due to

Asﬁu’:‘k or corroded EGR valve.
‘27 With the engine cold, to prevent burns, push on the EGR valve

> diaphragm. Using moderate pressure, you should be able to press the

diaphragm in and out within the housing.

3 If the diaphragm doesn't move or moves only with much effort,
replace the EGR valve with a new one. If in doubt about the condition
of the valve, compare the free movement of your EGR valve with a new
valve.

4 Refer to Chapter 6 for more information on the EGR system.

23.3b Remove the PCV valve using a pair
of needlenose pliers
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25.3a Use a small screwdriver or awl to
release the locking tab on the ignition wire
hold-down bracket

25 Spark piug wire check and replacement
(2.21. OHV engine) (every 30,000 miles or 24 months)

Refar to illustrations 25.3a and 25.3b
1 The spark plug wires shouid be checked at the recommended
intervals and whenever new spark plugs are installed in the engine.

2  The wires should be inspected one at a time to prevent mixing up
the order, which Is essential for proper engine operation.
3  Disconnect the plug wire from the spark plug. To do this, grd
rubber boot, twist slightly and pull the wire off. Do not pull o
itself, only on the rubber boot (see illustrations).
4 Check inside the boot for corresion, which will |26

plug. It should be a tight fit on the plug. If it isn’
use pliers to carefully crimp the metal conne
fits securely on the end of the spark plug.
0} Using a clean rag, wipe the entire le

} h the rubber
‘r@ one at a time to

avoid mlx = i tal mix-up occurs,

26\;\:2 i replacefnent éu\;}aoooo miles
4 m

nths)

Refer to n'!us ions 26.5a and 26.5b
Warning: Gasoline is extremely flammable, so take extra precautions
when you work on any part of the fuel system. Don't smoke or allow
open flames or bare light bulbs near the work area, and don't work in a
garage where a natural gas-type appliance (such as a water heater or
ciothes dryer) with a pilot light is present. Since gasoline is carcino-
genic, wear latex gloves when there's a possibility of being exposed to
nd, if you spill any fuel on your skin, rinse it off immediately with
soap and water. Mop up any spills immediately and do not store fuel-
soaked rags where they could ignite. The fuel system is under constant
pressure, so, if any fuel lines are to be disconnected, the fuel pressure
in the system must be relieved first (see Chapter 4 for more informa-
tion). When you perform any kind of work on the fuel system, wear

25.3b Using a special spark plug wire
removal tool, grab the spark plug boot
and puli carefully to separate the
end from the spark plug

safety glasses a
‘1 -

er 4).
ckstands.

:\E frame rail in front of
et and outlet line fittings,

@-connect fitting.
e@ -turn in each direction to loosen

lter, depress the white plastic tabs
el filter. Using a flare-nut wrench,

e illustrations). Note: Have spare rags or
or wipe up extra gasoline which will spill from

el filter from the clamp.
ew fuel filter into the clamp. Note: Make sure the
ow on the fuel filter points in the direction of fuel flow.
m@y a few drops of clean enhgine oil into the quick-connect fit-
2%3 press it onto the filter until it snaps into place. Pull in-an-out
| times to ensure the fitting is securely installed. Install the flare
t fitting and tighten it securely. Be sure to use a flare-nut wrench and
a back-up to prevent damage to the filter or fitting.

9  Lower the vehicle, start the engine and check for fuel leaks at the
filter.

27 Fuel system check (every 30,000 miles or 24 months)

Refer to illustration 27.4

Warning: Gasoline is extremely flammable, so take extra precautions
when you work on any part of the fuel system. Don't smoke or allow
open flames or bare light bulbs near the work area, and don't work in a
garage where a natural gas-type appliance (such as a water heater or
clothes dryer) with a pilot light Is present. Sinice gasoline is carcino-
genic, wear latex gioves when there's a possibility of being exposed to
fuel, and, if you spill any fuel on your skin, rinse it off r'mmeb'.iately with
soap and water. Mop up any spills immediately and do not store fuel-
soaked rags where they could ignite. The fuel system is under constant
pressure, so, if any fuel lines are to be disconnected, the fuel pressure
in the system must be relieved first (see Chapter 4 for more informa-
tion). When you perform any kind of work on the fuel system, wear
safety glasses and have a Class B type fire extinguisher on hand.

1 The fuel system is most easily checked with the vehicle raised on
a hoist so the components underneath the vehicle are readily visible
and accessible.

2  If the smell of gasoline is noticed while driving or after the vehicle
has been in the sun, the system should be thoroughly inspected imme-
diately.
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26.5b Loosen the fuel line fitting with a
flare-nut wrench - be sure to use an open-
end wrench on the filter as a back-up

bleeder screw (arrow)

3 Remove the gas tank cap and
an unbroken sealing imprint on the g
one if necessary.

4 With the vehicle raised,
cracks and other damag (see
the filler neck and tan
leak due to cracks, . Pr
Do not, under aur;y’cffsﬂg
rubber comp ts). A

the fuel vapdrs to' i
5  Carafully che
tank-Chegk fohloose

and other‘cjamagx\F‘guN t
inspeeting tnerh all
necessary \‘

28 Coolin&é'ﬁstem servicing (draining, flushing
and refilling) (see maintenance schedule
for service intervals)

Refer to illustrations 28.6a, 28.6b, 28.6¢c and 28.7

Warning: Make sure the engine is compietely cool before performing
this procedure.

Caution: The manufacturer recommends using only DEX-COOL
coolant for these systems. DEX-COOL is a long-lasting coolant
designed for 100,000 miles or 5 years. Never mix green-colored ethy-
lene glycol anti-freeze and orange-colored “DEX-COOL" silicate-free
coolant because doing so will destroy the efficiency of the "DEX-
COOL".

fdn]f“ﬂ«]l’]'i"“

‘l \\“ l‘\‘ﬂ'! 10 \,

274 Check the fuel filier lines (arrows) for 28.6a Te deain plug’ (aﬁ'oﬁ} Is Igcated at
cracks and deterioration and the hose the |
clamps for tightness =

erw_“gtn cd‘mer‘of theftadiator

28.7 Location of the block drain plug
(arrow) on the 2.2L OHV engine

eriodically, the cooling system should be drained, flushed and
led to replenish the antifreeze mixture and prevent formation of rust

) and comrosion, which can impair the performance of the cooling sys-

tem and cause engine damage.

2 At the same time the cooling system is serviced, all hoses and the
radiator cap should be inspected and replaced if defective (see Sec-
tion 12).

3 Since antifreeze is a corrosive and poisonous solution, be careful
not to spill any of the coolant mixture on the vehicle's paint or your
skin. If this happens, rinse it'off immediately with plenty of clean water.
Consult local authorities about the dumping of antifreeze before drain-
ing the cooling system. In many areas, reclamation centers have been
set up to collect automobile oil and drained antifreeze/water mixtures,
rather than allowing them to be added to the sewage system.

4  With the engine cold, remove the reservoir pressure cap.

5 Move a large container under the radiator to catch the coolant as
it's drained.

6 Drain the radiator by opening the drain plug at the bottom on the
left side (see illustration). If the drain plug is corroded and can't be
turned sasily, or if the radiator isn't equipped with a plug, disconnect
the lower radiator hose to allow the coolant to drain. Be careful not to
get antifreeze on your skin or in your eyes. Some cooling systems are
equipped with a bleeder screw, use a screwdriver to open the screw
two or three tums (see illustrations).

7  After the coolant stops flowing out of the radiator, move the con-
tainer under the engine block drain plug and remove the plug, or knock
sensor (which double as a plug on some models) (see illustration).

8 Disconnect the hose from the coolant reservoir and remove the
reservoir (see Chapter 3). Flush it out with clean water.

9 Remove the upper radiator hose from the radiator, then place a
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29.6 With the rear bolts in place but
loose, pull the front of the pan down to
drain the transaxle fluid

garden hose in the upper radiator opening and flush the system until
the water runs clear at all drain points.

10 In severe cases of contamination or clogging of the radiator,
remove it (see Chapter 3) and reverse flush it. This involves inserting
the hose in the bottom radiator outlet to allow the water to run against
the normal flow, draining through the top. A radiator repair shop should
be consulted if further ¢leaning or repair is necessary.

11 When the coolant is regularly drained and the system refilled with
the correct antifreeze/water mixture, there should be no need to use
chemical cleaners or descalers,
12 To refill the system, install the block piugs or knock sensafs
reconnect any radiator hoses and install the reserveir and the ovérfios
hose.

13 On later models, make sure to use the proper coola
tion above). The manufacturer recommends adding 3
sealer any time the coolant |5 changed. Slowly fill the g

ature, then let it completely cod
Repeat this procedure up

ne at normal

operating te &
/> 3 <\ <
29 \Auto a Wﬂui@w change
(e\cﬁry 000 miles) ;

Refer to illus s 29.6, 29.9a, 29.9b and 29.10

1 At the specified intervals, the transaxie fluid should be drained
and replaced. Since the fluid will remain hot long after driving, perform
this procedure only after the engine has cooled down completely.

2  Before beginning work, purchase the specified transaxle fluid (see
Recommended lubricants and fluids at the front of this Chapter) and a
new filter.

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 hold-
ing at least eight quarts, newspapers and clean rags.

4 Raise the vehicle and support it securely on jackstands.,

5  Place the drain pan’underneath the transaxle pan. Remove the
front and side pan mounting bolts, but only loosen the rear pan bolts

== 2 screwdriver, allowing
and oz Carefully clean the
e 2 %: of the old gasket
N
F-‘zfr\c}%ﬂ it with solvent and dry
2

t@;@ side the transaxie (see illus-
= with the filter, remove it from the

stall a new filter and seal.
rface on the transaxie pan is clean, then

g around the pan, tighten each bolt a little at a
inal forque figure is reached.

# vehicle and add approximately 3-1/2 quarts of the
of automatic transaxle fluid (Section 7).

are working on a three-speed transaxle, refer to Section 7
fluid level checking procedure. If you're working on a four-
automatic transaxle, procede to step 15.

Check under the vehicle for leaks during the first few trips.

Fluid level check (4-speed automatic transaxle)

Refer to illustration 29.17 and 29.19

15 The automatic transaxle fiuid level should be carefully maintained.
Low fluid level can lead to slipping or loss of drive, while overfilling can
cause foaming and loss of fluid. Warning: This procedure is potentially
dangerous and is best left to a professional shop with a safe lifting
apparatus. The vehicle must be kept level while being safely raised high
enough for access to the check plug on the transaxle.

16 With the vehicle safely raised and supported, start the engine,
then move the shift lever through all the gear ranges, ending in Park.
Note: Incorrect fluid level readings will result if the vehicle has just been
driven at high speeds for an extended period, in hot weather in city traf-
fic, or if it has been pulling a trailer. If any of these condrtfons apply,
wait until the fiuid has cooled (about 30 minutes).

17 With the engine running and the transaxle at normal operating
temperature (having idled for 3 to 5 minutes), locate the check plug on
the transaxie. The check plug is located near the pan, adjacent to the
engine oil drain plug (see illustration).

18 Place an oil container under the check plug and remove it.
Observe the fiuid as it drips into the pan, indicating correct fluid level.
19 The fluid level should be at the bottom of the check hole. If fluid
pours out excessively, the transaxle may have been overfilled. Double-
check to make sure the vehicle is level. If no fluid drips from the check
hole, add small amounts of fluid through the vent/fill cap at the top of
the transaxle until the level is at the bottom of the check hole (see
illustration). A long-necked funnel will be necessary to add fluid.
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automatic trans

20 The condition of the fluid should
level. If the fluid in the drain pan is ad

fluid has a burned smell, the flgfd should be changed se€ ab
you're in doubt about the condith e fluid, purchase s

fluid and compare the tw Il %
i % i When

21 Be sure to install
P

you're done. (\
{

LD N 4 /\>
30 Manua(tra%e\“:bﬁ\o{m/ugan %>
e iles

eSO T &

N \ N 7
1 movE th dra plug ahd dr@uid.
2 Reingstall the drain piigs securely:
3  Use annarrow funnel designed to fit into the fill vent tube and

slowly add the negessary transaxle fluid. Refer to the Specifications
listed in this Chapter for the correct fluid type.

31 Spark plug check and replacement (see maintenance
schedule for service intervals)

Refer to illustrations 31.2, 31.5a, 31.5b, 31.6, 31.8, 31.9 and 31.10

Note: The engines covered by this manual are equipped with either a
distributorless Direct Ignition System (DIS) (2.2L OHV engine) or an
Integrated Direct Ignition system (ID) (2.3L and 2.4L OHC engine). On
the DIS system, the coil packs and ignition module are mounted on the
side of the engine block with spark plug wires connecting the spark
plugs to the coil packs. The IDI system on 2.3L and 2.4L OHC engines

211:2" Tools required for changing spark plugs

S| plug socket - This will have special padding inside to
rotect the spark plug’s porcelain insulator

Ratchet - Standard hand tool to fit the spark plug socket
Extension - Depending on model and accessories, you may
need special extensions and universal joints to reach one or
more of the piugs

5 Spark plug gap gauge - This gauge for checking the gap
comes in a variety of styles. Make sure the gap for your engine
is included

8o bh.\}:em‘ alonty with the @ Torque wrench - Although not mandatory, using this tool is the
arkyeadishebrong eoltgeor i best way to ensure the plugs are tightened properly
3
4

incorporates the ignition module, coils and spark plug boots as one
complete unit mounted directly on top of the cylinder head.

1 The spark plugs are located at the side of the cylinder head on
2.2L OHV models or in the center of the cylinder head between the
intake and exhaust camshaft housings on the 2.3L and 2.4L OHC
engines. The spark plugs on the 2.2l OHV engine can be reached eas-
ily in the engine compartment. The spark piugs on the 2.3L and 2.4L
OHC engine will require removal of the ignition cover, module, coil
pack and spark plug boot assembly (see Chapter 5).

2  In most cases, the tools necessary for spark plug replacement
inciude a spark plug sockst which fits onto a ratchet (spark plug sock-
ets are padded inside to prevent damage to the porcelain insulators on
the new spark plugs), various extensions and a gap gauge to check
and adjust the gaps on the new spark plugs (see illustration). A spe-
cial spark plug wire removal tool is available for separating the wire
boots from the spark plugs, and is a good idea on these models
because the boots fit very tightly. A torque wrench should be used to
tighten the new spark plugs. It is a good idea to allow the engine to
cool before removing or installing the spark plugs.
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31.5a Spark plug manufacturers
recommend using a wire type gauge when
checking the gap - if the wire does not
slide between the electrodes with a slight
drag, adjustment is required

31.5b To change the gap, bend the side
electrode only, as indicated by the arrows,
and be very careful not to crack or chip
the porcelain insulator surrounding the
center electrode

= TWIST AND PULL

/ 7
Nég:r}e\spaﬂ( plug wires,
nduse a twisting,

ing motmp

31.8 Usean extensuon and socket to &/ Y \31 %p ly thin'co. ti-sei
remove the spark plugs from th:a// \ pou )

cylinder head

3

The best approach when teplati
the new ones in advance, @d]us themp the pr
the spark plugs one at a ti
sure to obtain the

isto
e%gme
& front of
el located
rent rk plug types,

rs,dttemptmg to remove
any.6f ‘the 'spa ?qgs. \ for the engine to cool,
check the ne%c\spa !qu for de djust the gaps.

5\ Crreck\;he‘ggp by Laéenlnm per thickness gauge between
the electrodes at the-tip of the spark plug (see illustration). The gap
between the\electrodes should be the same as the one specified on
the EmisgionsyControl Information label or in Chapter 5. The wire
should slide bétween the electrodes with a slight amount of drag. If the
gap is incorrect, use the adjuster on the gauge body to bend the
curved side electrode slightly until the proper gap is obtained (see
illustration). If the side electrode is not exactly over the center elec-
trode, bend it with the adjuster until it is. Check for cracks in the porce-
lain insulator (if any are found, the spark plug should not be used).

6 -~ With the engine cool, remove the spark plug wire from one spark
plug. Pull only on the boot at the end of the wire - do not pull on the
wire. A spark plug wire removal tool should be used if available (see
illustration). On 2.3L and 2.4L OHC engines it will be necessary to
remove the ignition cover, the module, the coil pack assemblies and
the spark plug boots as one complete assembly. Refer to Chapter 5 for
additional information and illustrations.

4 A||ow the'

31.10 A length of snug-fitting rubber hose
will save time and prevent damaged
threads when installing the spark plugs

If compressed air is available, use it to blow any dirt or foreign

gla%? material away from the spark plug hole. A common bicycle pump will

also work. The idea here is to eliminate the possibility of debris falling
into the cylinder as the spark plug is removed.

8 The spark plugs on 2.3L and 2.4L OHC engines are, for the most
part, difficult to reach so a spark plug socket incorporating a universal
joint will be necessary. Place the spark plug socket over the spark plug
and remove it from the engine by turning it in a counterclockwise direc-
tion (see illustration).

9 Compare the spark plug with the chart shown on the inside back
cover of this manual to get an indication of the general running condi-
tion of the engine. Before installing the new spark plugs, it is a good
idea to apply a thin coat of anti-seize compound to the threads (see
illustration).

10 Thread one of the new spark plugs into the hole until you can no
longer turn it with your fingers, then tighten it with a torque wrench (if
available) or the ratchet. It's a good idea to slip a short length of rubber
hose over the end of the spark plug to use as a tool to thread it into
place (see illustration). The hose will grip the spark plug well enough
to turn it, but will start to slip if the spark plug begins to cross-thread in
the hole - this will prevent damaged threads and the accompanying
repair costs.

11 Before pushing the spark plug wire onto the end of the spark
plug, inspect it following the procedures outlined in Section 25.

12 Attach the spark plug wire to the new spark plug, again using a
twisting motion on the boot until it's seated on the spark plug.

13 Repeat the procedure for the remaining spark plugs, replacing
them one at a time to prevent mixing up the spark plug wires.
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Crankshaft pulley

Flywheel bois.. <.
Driveplate bolts
Intake manifold fasteners
1995 through 1997 .......... "
1998 and later ..............
Timing chain cover bolts............. i
Timing chain tensioner bolts.... i
Ol PaN DOMB: s instiomi s il nassi i sttt Sl gL
Oil pump Mounting DOl......cicir i rearsinisrmistaimsanassnsmsaassasssnsssenss
Rocker arm nuts/bolts
1995 through 1997 ............. e B s e ta A o e
1998 and later .,
Valve cover bolts ......ccuneueenn,
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4.6 Remove the valve cover bolts (arrows) and . . .

1 General information

Caution: If the vehicle is equipped with a Delco Loc Il or Theftiock
audio system, make sure you have the correct activation code before
disconnecting the battery. See the information at the front of this man-
ual for the radio re-activation procedure.

This Part of Chapter 2 is devoted to in-vehicle repair procedures
for the 2.2 liter, four-cylinder overhead valve engines. These engines
have cast iron blocks and cast aluminum pistons. The aluminum cylin-
der head has replaceable valve seats and guides. Stamped steel

rocker arms and tubular pushrods actuate the valves. All information—

concerning engine removal and installation and engine block and oyfm-
der head overhaul can be found in Part C of this Chapter. \

The following repair procedures are based on the ass pttc}’\the
engine is in the vehicle. If the engine has been removed | m'the vehi-
cle and mounted on a stand, many of the steps ou‘thneﬁ in :h:s Pa(t of\
Chapter 2 will not apply.

The Specifications included in this Part of Ghapthr 2 app y\bnlv to\
the procedures contained in this Part. Part C ﬁf‘Qhapten\z chntainszhe
Specifications necessary for cylinder head and nr@Qe b otik ret)undu?wg

N\

"N\ \

Repair operations posscble wrt‘h the eng)qe
in the vehicle

2

\ \ ,.f’ ‘\ Y
\ \ \

Many major repalr ope:atuons \gan tré égcompkske’t{ \nfﬁout
removing the engine front.the vahicle. G(ean the engife m?naanmem
and the exterior af the englhe with ‘same tyg:re of reashrbefore any
work is done Tt roake the 100 easier and hetd ) keedhdirt out of the
internal areasof the» eﬂgme Depemdmg on tpre\éampehents involved, it
may beHelpful tg rembve the hood'fo imprave Accéss to the engine as
repaifs are performed (refer to Chaptér, 1{_i}hecessary). Cover the
fenders to prévept damage tothe paint. Special pads are available, but
an old bedspredd or blankat will also ok,

If vacuum, exhaust, oil or coolant leaks develop, indicating a need
for gasket orseal réplacement, the repairs can generally be made with
the engine in the“vehicle. The intake and exhaust manifold gaskets,
timing chain cover gasket, oil pan gasket, crankshaft oil seals and
cylinder head gasket are all accessible with the engine in place.

Exterior engine components, such as the intake and exhaust
manifolds, the oil pan (and the oil pump), the water pump. the starter
motor, the alternator and the fuel system components can be removed
for repair with the engine in place. Since the cylinder head can be
removed without pulling the engine, valve component servicing can
also be accomplished with the engine in the vehicle. Replacement of
the timing chain and sprockets is also possible with the engine in the
vehicle. In extreme cases caused by a lack of necessary equipment,
repair or replacement of piston rings, pistons, connecting rods and rod
bearings is possible with the engine in the vehicle. However, this prac-

\\_A \

\\,'

<&

Q braké and bgock
“tive te(m-tnal of the battery. Caution: If the vehicle is equipped with a

. lift the valve cov(er fkbm thE\cyllhder head

tice is not recommendepfﬁecause Qf he eieamng and preparation
work that must be done fo tpe componants mvowed

3 Top De/f;enter iTDC)*R)r nUmber one piston -
Iocatlng \ & 5 - NN

1 \ —

1 Top Dead Genter (TDC r§ the at pdlnt in the cylinder each
pfSlon eaches as it ﬁavelgﬂp and- cio\ér‘r when the crankshaft turns.

'3Each\pastan reaches TRC0n the. corg‘;eésuon stroke and again on the

exhaust st;bke but TDC gene#any to piston position on the com-
ion s
Pgsition mg}he mﬁloh%}z,PTDC is an essential part of certain pro-
cedzkres\sucpras céhshaftrémoval and timing chain/sprocket removal.
Beforé begmqﬁ\g\t;us procedure, be sure to place the transaxle in
Néqtrak(or Paw( n\au‘tomatlc transaxle models), apply the parking
‘rear wheels. Disconnect the cable from the nega-

> Delco LOe N or Theftlock audio system, make sure you have the correct
acivation-code before disconnecting the battery. See the information

Fi éNﬁE front of this manual for the radio re-activation procedure.

y

#\ > Remove the spark plugs (see Chapter 1).

S When looking at the drivebelt end of the engine, normal
“crankshaft rotation is clockwise. In order to bring any piston to TDC,

the crankshaft must be turned with a socket and ratchet attached to
the bolt threaded into the center of the lower drivebelt pulley on the
crankshaft.

6 Have an assistant turn the crankshaft with a socket and ratchet as
described above while you hold a finger over the number one spark
plug hole. Note: See the Specifications for the number one cylinder
location.

7 When the piston approaches TDC, pressure will be felt at the
spark plug hole. Have your assistant stop turning the crankshaft when
the timing marks are aligned.

8 If the timing marks are bypassed, turn the crankshaft two com-
plete revolutions clockwise until the timing marks are properly aligned.
9  After the number one piston has been positioned at TDC on the
compression stroke, TDC for any of the remaining pistons can be
located by turning the crankshaft one-half turn (180-degrees) to get to
TDC for the next cylinder in the firing order.

4 Valve cover - removal and installation

Removal

Refer to illustrations 4.6 and 4.7

1 Disconnect the cable from the negative terminal of the battery.
Caution: /f the vehicle is equipped with a Delco Loc Il or Theftlock
audio system, make sure you have the correct activation code before
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5.2 Remove the rocker arms one at a time and place them in a
marked container to avoid assembly mistakes

disconnecting the battery. See the information at the front of this man-
ual for the radio re-activation procedure.

2  Remove the air cleaner outlet duct from the throttie body to the air
cleaner assembly.

3 On 1998 and later models, remove the resonator from the throttie
body and the resonator bracket that shields the fuel rail and hamess
connectors.

4  Remove the PCV hose from the vaive cover.

5 Disconnect the accelerator cable, the throttle valve cable (auto-
matic transaxie) and cruise control cable, if equipped.

6 Remove the valve cover bolis (see illustration).

7  Detach the valve cover from the cylinder head (see iliustratlaﬂf

(\

Note: I/f the cover is stuck to the cylinder head, use a block of food N
Eﬁ&

and hammer to dislodge it. If that doesn't work, try to slip a fle:
putty knife between the cylinder head and cover to b

seal. Don't pry at the cover-to-cylinder head joint or a'-?ace t the\

sealing surfaces may occur (leading to ofl leaks in thﬁ-\

Installation

8 The mating surfaces of the cylinder he{aﬂd %\g, ver‘:{'us.h?v

perfectly clean when the cover is msta*(eé\\gs- ke!”‘ﬁcréper
remove all traces of sealant or old gas! !hé(\ ul e mating sur
faces with lacquer thinner or ace.tﬁ\\\e (if Here's }:ﬁ t
mating surfaces when the cové( is installed\oil leakc\ o)
The cylinder head and cover are mgde Qqunn exi cé;é(
not to nick or gouge the, Pﬁat\\g sur‘faqes thy\i

9  Clean the mounting Rolt t?nsads mcwe
any corrosion and. restqre “dama s, Make su !
holes in the cylmer heaq ara, cieam-/ran a ép ap(é\théam necessary

to remove coffosiongnd res!oregarr“aged thredde.
10  Apghpa thip coavsf RT‘&\typé\,saalam{('n mg flange on the

cover,and ipstall & new ggﬁket’)h
11 ‘Place me\talvh cover’on the cy v:\\e»a}f)and instali the mount-

ing bof’ts Ttghten the nonIMHE a}% to the torgue listad in this
Chapter’ $ Specifications. Work from th nter out in a spiral pattermn.
12 Complate the\ipstallation by reversing the removal procedure.

5 Rocker arms and pushrods - removal, inspection and
installation

Removal

Refer to illustrations 5.2 and 5.4

1 Refer to Section 5 and detach the valve cover from the cylinder
head. I

2  Beginning at the front of the cylinder head, loosen the rocker arm
nuts (see illustration).

3 Remove the nuts, the rocker arms and the pivot balls and store them
in marked containers (they must be reinstalled in their original locations).

™N Roll eath

5.4 If more than one pushrod is bemthoQad store themin a
perforated cardboard box,icr‘p:eveht mix-bps during installations
(note the label {ﬁdugating the\front ‘of.the engme)

4 Remove thepushrods and Qare ‘hbm in order to make sure they
don't get mixed/lp durify instaliatian, (seé iilustration).
5 Ifthe pushrod%mdeé. mushbe rémoved fopAnirdason, make sure
they're marked' 0 91’1%. ca be remsaﬁed in lhg?r ong?nal locations.
\ A, R
lnspe«;:t:on Ry
"!6\ each rockek. arm’for wear, c?actks and other damage, espe-
w wr-ere, the pusnroﬂs and v-«ﬂye stems contact the rocker arm

7 A L?‘a\l-ce aurn/{he hg}){\at‘\ré pushrod end of each rocker arm is

Ct'qeck\eﬁch chk(er étm pivot area for wear, cracks and galling. If
%\rocw armg ‘apeny worn or damaged, replace them with new ones
andpse new Pt éﬂﬂs as well,

/ Ins| ‘T\e)}ushrods for cracks and excessive wear at the ends.
éhfod across a piece of plate glass to see if it's bent (if it

wo@‘b}es 'S bent).
( $ailatton

‘ID Lubricate the lower ends of the pushrods with clean engine oil or
moly-base grease and install them in their original locations. Make sure

each pushrod seats completely in the lifter socket.

11 Apply moly-base grease to the ends of the valve stems and the

upper ends of the pushrods before positioning the rocker arms and

installing the nuts.

12 Apply moly-base grease to the pivot balls to prevent damage to

the mating surfaces before engine oil pressure builds up. Set the

rocker arms in place, then install the pivot balls and nuts. Tighten the

nuts to the torque listed in this Chapter’s Specifications.

6 Valve springs, retainers and seals - replacement

Refer to illustrations 6.4, 6.9 and 6.17

Note: Broken valve springs and defective valve stem seals can be
repiaced without removing the cylinder head. Two special tools and a
compressed air source are normally required to perform this operation,
so read through this Section carefully and rent or buy the tools before
beginning the job. If compressed air isn't available, a length of nylon
rope can be used to keep the valves from falling into the cylinder during
this procedure.

1 Refer to Section 4 and remove the valve cover.

2  Remove the spark plug from the cylinder which has the defective
component. If all of the valve stem seals are being replaced, all of the
spark plugs should be removed.

3 Tum the crankshaft until the piston in the affected cylinder is at
top dead center on the compression stroke (see Section 3 for instruc-

2A
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6.4 This is what the air hose adapter that
threads into the spark plug looks like -
they're commonly available from auio
part stores

tions). If you're replacing all of the valve stem seals, begin with cylinder
number one and work on the valves for one cylinder at a time. Move
from cylinder-to-cylinder following the firing-order sequence (see this
Chapter's Specifications).

4  Thread an adapter into the spark plug hole (see lustration) and
connect an air hose from a compressed air source fo it. Most auto
parts stores can supply the air hose adapter. Note: Many cylinder
compression gauges utilize a screw-in fitting that may work with yoi
air hose quick-disconnect fitting.

5 Remove the nut, pivot ball and rocker arm for the va
defective part and pull out the pushrod. If all of the valve ste

be removed e
crankshaft jp

spring coils and presses on the retainer as the knob is tumed. Both types
work very well, although the lever type is usually less expensive.

10 Remove the spring retainer and valve spring, then remove the
valve guide seal. Note; If air pressure fails to hold the valve in the
closed position during this operation, the valve face or seat is probably
damaged. If so, the cylinder head will have to be removed for additional
repair operations.

11 Wrap a rubber band or tape around the top of the valve stem so
the valve won't fall into the combustion chamber, then release the air
pressure. Note: If a rope was used instead of air pressure, turn the
crankshaft slightly in the direction opposite normal rotation.

12 Inspect the valve stem for damage. Rotate the valve in the guide
and check the end for eccentric movement, which would indicate the

6.9 Once the spring is depressed, the
keepers can be removed with a small
magnet or needle-nose pliers (a magnet is
preferred to prevent dropping
the keepers)

small.dab of grease to the
installatton it will hold

the valve stem as the
ingis released

\D)d make sure it does-
= v s bent or the guide is

R cylind il have to be removed for
%der to retain the valve in the

4ape or rubber band from the valve
of air pressure, rotate the crankshaft

si#€m with engine oil and install a new valve
:. d exhaust valve seals are different.

ave spnng retainer. Compress the valve spring and
e keepers in the groove. Apply a small dab of grease
of each keeper to hold it in place if necessary (see illus-
. Remove the pressure from the spring tool and make sure the
rs are seated.

; Disconnect the air hose and remove the adapter from the spark

ug hole. If a rope was used in place of air pressure, turn the
crankshaft counterclockwise and pull it out of the cylinder.

19 Refer to Section 5 and install the rocker arm(s) and pushrod(s).
20 Install the spark plug(s) and hook up the wire(s).

21 Refer to Section 4 and install the valve cover.

22 Start and run the engine, then check for oil leaks and unusual
sounds coming from the valve cover area.

7 Intake manifold - removal and installation

Removal

Refer to illustrations 7.10a, 7.10b, 7.11 and 7.12

1 Relieve the fuel pressure (see Chapter 4), then disconnect the
negative battery cable from the battery. Caution: /f the vehicle is
equipped with a Delco Loc Il or Theftlock audio system, make sure you
have the correct activation code before disconnecting the battery. See
the information at the front of this manual for the radio re-activation
procedure.

2  Remove the air intake ducts (see Chapter 4).

3  On 1998 and later models, remove the resonator from the throttle
body and the resonator bracket that shields the fuel rail and harness
connectors.

4  Remove the PCV hose from the valve cover.

5 Remove the accelerator cable, the cruise control cable and TV
cables and brackets (see Chapter 4).

6 Remove the serpentine drivebelt from the engine (see Chapter 1).
7 Remove the power steering pump (if equipped) and tie it aside in




FULLWARE 2005 - www.fullwareonline.com
Chapter 2 Part A Overhead valve (OHV) engine 2A-5

7.11 ,Bemova the m‘take manifold
mountmg bracket ;arrow) bolt and
separate thebracket from the
and earlier models g 1N engme/mtake manifold

7.10a EGR tube location (arrow) -
1998 models

|
|
¥es-
deis
d for
the
alve
=haft
alve
and
ase |
il 7.12 Remove the intake manifold bolts w‘ﬂto&dmhpm them 1 1&” ‘Intake manifold tightening sequence - 1997 and
tne into the engine comparh-nenthﬁ usihg a ﬁ\aghet A - sadlier siodols
- /‘\.\ \ * ;,> /““ NN\ ‘::‘
ahrk an upright position (see Chaptef 10)( N\ N \ V /1 * Remove the intake manifold mounting bracket and bolt (see illus-
ik 8 Raise the front of the vehicle and su\ﬁport\g‘ secure‘lv on Ja.c\- 5 fration) from the engine.
stands. Drain the coolant (refe? hapte: 1). \ 4 12 Remove the mounting nuts from the intake manifold (see illustra-
9 Label and disconnect any. wwes\{MAP‘ JPS, IA EG@ \ﬁﬁﬂ) tion).
vacuum hoses which wﬂ'fmterfefa wrth\man 13 On 1998 and iater models, remove the fuel rail and injectors as a
} 10 Remove the EGF{ pupe from the in é\manw%\a}lﬁlsﬁa- complete assembly (see Chapter 4).
=sual tions). 2 N \ \. Vs \ 14 Separate the intake manifold and gasket from the engine. Scrape
L - B h N\ all traces of gasket material off the intake manifold and cylinder head
' gasket mating surfaces.
Installation
Refer to ilustrations 7.15a and 7.15b
15 Install the intake manifold using a new gasket. Tighten the
nuts/bolts, in the recommended sequence, to the torque listed in this
t the Chapter's Specifications (see illustrations).
2 is 16 The remainder of installation is the reverse of removal.
you 17 Add coolant, run the engine and check for leaks and proper oper-
See ation.
=tion
8 Exhaust manifold - removal and installation
oitle
1ess
Removal
Refer to illustrations 8.8, 8.9 and 8.10
1TV 1 Disconnect the negative battery cable from the battery. Caution: /f
g e - the vehicle is equipped with a Delco Loc Il or Theftiock audio system, make
= 1). A ABGERkS mantiold ORISR sure you have the correct activation code before disconnecting the battery.
g8 in 1998 and later models
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8.8 Remove the oil filler tube mounting bracket bolt (arrow) and
remove the tube

8.10 Remove the exhaust manifold mounting n
the cylinder head ,.x"\\

See the information at the front of this manueﬂ far meﬁ‘a@
procedure,

8.9 Remove the mounting clamps wa’f\’\:as-qn-d‘éepai‘éte*fhe
heater outlet hoses ":--—\an; DiDES

tHe' engine and remove the bolts (arrows) from the
front engine mount

re-getivetio
Kw\}/ /\Qk,, \QyYnder head - removal and installation

2 Remove the serpentine drivebel (rom e er@me Wer Q
3 Partially drain the coolant systém (se Chw!er 1) )‘;%utlon Allow the engine to cool completely before loosening the

4 Unplug the oxygen sensor lea

5 Raise the front of the yéhlcieO\onrt W se@u}aly/on j

and apply the parking bral(e Blosk the raar wh‘eelq\)o ki \i:n icle
from rolling off the Jackstanch\Unb t the ?}ghaus{p:pe?& ani-
fold. Lower the vehi¢le. v

Remove the a!t\a(wator Tsee apter :9,

Remove tha.| bolts ‘ﬂ‘Qm tha exha uspmamf,qlc{

8 Rempfe the bd fill ta%kssémb!y"(see siratlon)

9 meovefheheater outat hope ass ¢ illustration).

10 Rermove e ?ﬁxhzﬁst mapi(old -t \)VI]\J er head nuts/bolts (see
illustratioh), pulk the manifold off the“epgine and lift it out of the
exhaust pipe ﬂange\ﬂemove and discard the gasket.

11 Scrape all ftacesof gasket material off the exhaust manifold and
cylinder head mating surfaces.

12 Clean all bolt and stud threads before installation. A wire brush
can be used on the manifold mounting studs, while a tap works well
when cleaning the bolt holes.

~

Installation

13 If a new manifold is being installed, transfer the oxygen sensor
from the old manifold to the new one.

14 Install the exhaust manifold using a new gasket. Tighten the
nuts/bolts to the torque listed in this Chapter’s Specifications. Work in
a spiral pattern from the center out.

15 The remainder of installation is the reverse of removal. Refill the
cooling system (see Chapter 1).

cylinder head bolts.

Note: On vehicles with high mi
camshaft lobe height should be c
(see Chapter 2, Part C, Section 13 forin

ng an engine overhaul,
cylinder head removal

tructions)

7]

Removal

Refer to illustrations 9.6, 9.13a and 9.13b

1 Relieve the fuel pressure (see Chapter 4), then disconnect the
negative battery cable from the battery. Caution: If the vehicle is
equipped with a Delco Loc Il or Theftlock audio system, make sure you
have the correct activation code before disconnecting the battery. See
the information at the front of this manual for the radio re-activation
procedure.

2 Remove the alternator and brackets as described in Chapter 5.
Remove the power steering pump and position the assembly to the
side while keeping the power steering lines attached to the pump
assembly.

3  Remove the intake manifold as described in Section 7.

4  Remove the exhaust manifold as described in Section 8.

5  Unbolt the drivebelt tensioner.

6 Support the engine from above using an engine support fixture
(available at auto parts stores or equipment rental yards) or from below
with a floor jack. Use a block of wood between the floor jack and the
engine when raising it to prevent damage to the oil pan. Remove the
front engine mount from the cylinder head (see illustration).

7 Remove the front engine accessory bracket

W

o
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9.13a To avoid mixing up the cylinder head bolts, use a new
gasket to transfer the bolt hole pattern to a piece of cardboard,
then punch holes to accept the bolts

9.19 A die should be used to remove sealant and ci
the cylinder head bolt threads prior to installati

8 Disconnect any remaining wires, hoses
from the cylinder head. Be sure to label thek
9 Disconnect the spark plug wires

11 Remove the rocker arms a
12 Remove the ignitio
module) (see Chap!er

13 Using the new boit
pattern on a piece of to indicate
the front of the i the bolt locations

until th \{?,‘ﬁm be rem

the gardboérd hajder

reln lled ir ORgi
Lif the cyi it's stuck, don’t attempt to

pry it off ~you could damage the sealing surfaces. Instead, use a ham-

mer and block of Wood to tap the cylinder head and break the gasket

seal. Place thégylinder head on a block of wood to prevent damage to

the gasket surface.

15 Remove the cylinder head gasket.

16 Refer to Chapter 2, Part C, for cylinder head disassembly and

valve service procedures.

will ensure they are
utely essential.

Installation

Refer to illustrations 9.19 and 9.23

17 If a new cylinder head is being installed, transfer all external paris
from the old cylinder head to the new one.

18 |f not already done, thoroughly clean the gasket surfaces on the
cylinder head and the engine block. Do not gouge or otherwise dam-
age the soft aluminum gasket surfaces.

9.13b Start with the outer bolts arid Wark inward.in a citcular
pattern to prevent wa |ng{-e lmﬁqf head

\gﬁ;‘ - - : e
(\} Gylinder head bolt tightening sequence

19 \T‘a\ the proper torgue readings, the threads of the cylinder
must be clean (see illustration). This also applies to the
holes in the engine block. Run a tap through the holes to
re they are clean.

20 Place the gasket in position over the engine block dowel pins

Note any marks like “THIS SIDE UP" and install the gasket accordingly.

21 Carefully lower the cylinder head onto the engine, over the dowel

pins and the gasket.

22 Instail the bolts finger tight. Don't tighten any of the bolts at this

time.

23 Tighten each of the bolts in 1/4-turn increments in the recom-

mended sequence (see illustration). Note that the different length

bolts have different torque specifications. Continue tightening in the

recommended sequence until the torque (and angle of rotation) speci-

fied in this Chapter's Specifications is reached.

24 The remaining installation steps are the reverse of removal.

25 Be sure to refill the cooling system and change the oll and filter

(see Chapter 1).

10 Valve lifters - removal, inspection and installation

Removal

Refer to illustrations 10.4a, 10.4b, 10.5 and 10.6

1 A noisy valve lifter can be isolated when the engine is idling. Place
a length of hose near the location of each valve while listening at the
other end of the hose. Another method is to remove the valve cover
and, with the engine idling, place a finger on each of the valve spring
retainers, one at a time. If a valve lifter is defective it will be evident
from the shock felt at the retainer as the valve seats. The most likely
cause of a noisy valve lifter is a piece of dirt trapped inside the lifter.
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\/}O 6 I1' g&u\e emoving more than one lifter, keep them in order in

2  Disconnect the cable from the negatlacfe ba termyi
If the vehicle is equipped with a Defc 56N, or Theflock }
make sure you have the correct actr tion cade efo dii 3 tr‘pq\
the battery. See the mform&bon ﬁNhe ﬁanr of! ?b:s wal f rh
re-activation procedure. )‘
3  Remove the valve cover, g;ﬂ r armSand }
remove the cylinder he on 9
4  Remove the antﬂ(otan
illustrations). "™\

at the top of

5 A magnetié. pick-up tbo\l or é%:pt}q can be posmo
illustration).

fo ra&{stp and of the\b rh

To remgve agtuck\iiter, a draylic \ifter hs’mova] tool may be
used.Do ript Use piie r 0 er tools og"f Btsnde of the lifter body -
theyf will d@r_uage d surf sEnder the lifter useless.

6 ¥ you'Te r)m g more thai lifter at a time, store them in a
marked. container (see illustration}. They must be returmed to the
same Iocatlons ‘Note Refer to Chapter 2, Part C, for camshaft removal
and mspecﬂep pri ,dcedures

bra ets !rdm»the k (see

Inspection

Refer to illustrations 10.8a and 10.8b

7  Clean the lifters with solvent and dry them thoroughly without
mixing them up.

8  Check each lifter wall and pushrod seat for scuffing, score marks
and uneven wear (see illustrations). Each roller {the surface that rides
on the cam lobe) must be free of nicks, score marks or damage. If the
lifter walls are damaged or worn (which isn't very likely), inspect the
lifter bores in the engine block as well. If the pushrod seats are wom,
check the pushrod ends.

9  On the roller lifters, check the rollers carefully for wear and dam-
age and make sure they turn freely without excessive play.

nlhs“&aﬂa tion

a clearly labeled box

‘|> I‘ new lifters are being installed, a new camshaft must also be

\Tﬁstauect If the camshaft is replaced, then install new lifters as well (see

Chapter 2, Part C). Never install used lifters uniess the original
camshaft is used and the lifters can be installed in their original loca-
tions! When installing lifters, make sure they're coated with moly-base
grease or engine assembly lube.

11 The remaining mstallation steps are the reverse of removal. There
are several steps that must be performed carefully to a\:m\‘n damaging
the valvetrain components.

12 When installing the hydraulic lifters back into the bores, make
sure that the fiat sides of the lifters are aligned with the flat sides of the
anti-rotation brackets. The roller will align parallel with the camshaft
also.

13 Install the anti-rotation brackets onto the lifters, making sure they
align cormrectly.

14 Tighten the anti-rotation bracket bolts
Chapter’s Specifications.

o the torgue listed in this

11 Crankshaft front oil seal - replacement

Refer to illustrations 11.5a and 11.5b

1 Disconnect the negative battery cable from the battery. Caution: /f
the vehicle is equipped with a Delco Loc Il or Theftlock audio system, make
sure you have the correct activation code before disconnecting the battery.
See the information at the front of this manual for the radio re-activation

procedure.
2 Remoave the engine drivebelt (see Chapter 1)
3 Loosen the right front wheel lug nuts. Raise the vehicle and sup-
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10.8a Check each lifter wall and pushrod
seat for scuffing, score marks and
uneven wear

port it securely on jackstands.
4  Remove the right front wheel and the splash shield from the fend-
erwell. Remove the flywheel/driveplate inspection cover.

5 Have an assistant hold the ring gear on the flywheel (manual
transaxle) or driveplate (automatic transaxle) to prevent the engine
from rotating when loosening the puliey hub boit (see illustration).
Remove the crankshaft pulley bolts and remove the pulley. Remove
the pulley hub using a special crankshaft balancer/hub removal tool
(see illustration).

6  Pry the old oil seal out with a seal ramoval tool or a screwdriver.
Be very careful not to nick or otherwise damage the crankshaft in the
process. Wrap the screwdriver tip with vinyl tape o protec
crankshatft.

7  Apply a thin coat of RTV-type sealant to the outer edge of
seal, Lubricate the seal lip with multi-purpose grease or clean &
8  Place the seal squarely in pesition in the bore @
place with a special seal driver tool.

9 If you don't have the special tool, carefully
with a large soc:ket or piece of pipe and a hapi

10 Install the crankshaft hub usmg d'g
mstallatlon tool. If the spemal t

11 Install the pulley.
wheel (manual transax

% removal.
eal.

11.5b Use a puller to remove the crankshaft pulley and/or hub

10.8b The rolier on roller lifters must turn
freely - check for wear and excessive
play as well

ned-e tlghtener_i

12 Timing chain Wts removal,
|nspection and

the battery. Caution: /f

Thefﬂock audio systern, make

fore disconnecting the battery.
manual for the radic re-activation

elt (see Chapter 1). Remove drivebelt

Hemove the water pump pulley. Remove the engine accessory
bracket.

7 Raise the vehicle and support it securely on jackstands.

8 Remove the oil pan (see Section 13).

9 Remove the crankshaft pulley and hub from the engine (see Sec-
tion 11).

10 Remove the timing chain cover bolts and separate the cover from
the engine (see illustration).

11 Use a putty knife to break the cover loose from the engine, if nec-
essary. Don't strike or pry on the cover, since it is made of plastic.

12.10 Timing chain cover bolt locations
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12.13 Align the camshaft and crankshaft
sprocket timing marks with the tabs on
the timing chain tensioner (arrows)

12 Use a gasket scraper to remove all traces of old gasket material
and sealant from the cover and engine block. Clean the gasket sealing

surfaces with lacquer thinner or acetone.

Timing chain removal
Refer to illustrations 12.13, 12.14 and 12.15

13 Temporarily install the crankshaft pulley hub and bolt. Rotate the
crankshaft until the timing marks on the crankshaft and camshaft
sprockets align with the tabs on the chain tensioner housing (see illus-

tration). Note: Before removing the timing chain tensioner, c
carefully. Measure the distance from the hol‘e in the bracket

can only be removed by r'nstalling new parts.
14 Push the spring back on the timing chain tenSi
appropriate size drill bit into the hole to retain K i
tion (see illustration).

15 Use a prybar against two bolts i
(installed temporarily) to keep the engine

17 Timing ﬂm sets. If you
intend to inStall a nkshaft sprocket
with a p{mer ign the key in the
crankSha |th e ke i g installation.

18 “Clearnihant s With solvent and dry them
with cbmpres Wear eye protection when
using co\mpres d air.

19  Inspect the cgmponents for wear and damage. Look for teeth that

are deformed,\gpiﬁped. pitted and cracked.

20 The timing chain should be replaced with a new one if the engine
has high mileage, the chain has visible damage, or total freeplay (with-
out the tensioner) midway between the sprockets exceeds one inch.
Failure to replace a worn timing chain may result in erratic engine per-
formance, backfiring, loss of power and decreased fuel mileage. Loose
chains can “jump” timing and in the worst case, will result in severe
engine damage.

Installation

21 Mesh the timing chain with the camshaft sprocket, then engage it
with the crankshaft sprocket. The timing marks should be aligned as
shown in illustration 12.13. Note: /f the crankshaft has been disturbed,
turn it until the mark stamped on the crankshaft sprocket is pointing at

12.14 Pressﬂ'netensmnermandinsedan
appropriate size drill bit through the hole
to retain the tensioner in the

" iti

o bolts in
aft hub to

\{laﬂ ')ﬁile loosening the
h spr/ ket bolt

nd q\ en it to the torque
FQJQ: pull out the pin
ean engine oil. Rotate the

and check the alignment of

011 @%mal and installation

al
illustration 13.10

Warm up the engine, then drain the oil and remove the oil filter
(see Chapter 1).
2  Disconnect the negative battery cable from the battery. Caution: /f
the vehicle is equipped with a Delco Loc Il or Theftlock audio system, make
sure you have the correct activation code before disconnecting the battery.
See the information at the front of this manual for the radio re-activation
procedure.
3 Raise the vehicle and support it securely on jackstands.
4 Remove the right engine splash shield and the exhaust pipe
shield.
5 On air-conditioned models, remove the air conditioner brace at
the starter and compressor bracket.
6 Remove the starter and bracket (see Chapter 5).
7  Remove the flywheel/driveplate inspection cover (see Chapter 7).
8 Remove the engine mount strut and remove the support bolts
from the engine mount strut bracket. Lower the bracket slightly to gain
clearance for oil pan removal.
9 Remove the oil filter extension (automatic transaxle equipped
models only).
10 Remove the bolts and nuts securing the oil pan to the engine
block (see illustration).
11 Tap on the pan with a soft-face hammer to break the gasket seal,
then detach the oil pan from the engine.

Installation

12 Using a gasket scraper, remove all traces of old gasket and/or
sealant from the engine block and oil pan. Make sure the threaded bolt
holes in the block are clean. Wash the oil pan with solvent and dry it
thoroughly.
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13.11 Remove the oil pan mounting bolts
(arrows; not all the bolts are visible in
this photo)

13 Check the gasket flanges for distortion, particularly around the
bolt holes. If necessary, place the pan on a block of wood and use 2
hammer to flatten and restore the gasket surfaces. Clean the mating
surfaces with lacquer thinner or acetone.

14 Place a 1/8-inch diameter bead of RTV sealant on the oil pan-to-
block sealing flanges and the oil pan-to-front cover surface.

15 Apply a thin coat of RTV sealant to the ends of the rear oil pan
seal down to the ears. Press the oil pan seal into position.

16 Carefully place the oil pan against the block.

17 Install the bolts/nuts and tighten them evenly to the torgue listed
in this Chapter’s Specifications. Start with the bolts closest to the

ter of the pan and work out in a spiral pattern. Don’t overtighten

or leakage may occur.

18 Reinstall components removed for access to the oil
19  Add oil and install a new filter (see Chapter 1), run t
check for oil leaks.

engi

AN

A\

15.3 Most flywheels and driveplates have
locating dowels - if the one you're
working on doesn’t, make some marks to

ensure correct installation

“Qtral

 aligh,trie do;

“Roie, apm/‘&

\9

15.4 Alarge screv nverag\edgevd in the

starter ring ﬁ&\ e'of the holes
im used'td keep the
d ate m\tumlng as the

mouq:tmg lts ahe removed

4 Remove the bolts ﬁecu}a th\a yw el Fdrweplate to the

crankshaft (see ith.ls’tr‘ﬂt:lgg crénkshaﬂ turns, wedge a screw-

driver through th ings in t dnve}alate {automatic transaxle) or

against the ﬂﬁge teeth.fmanal transaxle). Since the fly-

wheel is fairly Heaviy, be siyre to'support Jf whilefemeuing the last bolt.

5  Remove the flyw rivepla m the#:r‘anbhah

6 ean the ﬁfw toir ve grease\a?‘ld bsl Inspect the friction

surfdce cracks, rivi grooy , burn e and score marks. Light
orin be removed] with emery c!o’th heck for cracked and bro-

keq rin ge\ar teeth. Lay the (l}—'?beé) on a flat surface and use a

tedg'q to.check for warpage. )

Mating surfaces of the flywheel/driveplate

Clean aifd i
f)U“‘Q’I anksha ,\ ahkshaft rear seal is leaking, replace it
fore'ceinétalling th gel/driveplate.

Pos)ron th driveplate against the crankshaft. Be sure to

s made during removal. Before installing the
locking compound to the threads.

wheel/driveplate from turning as described above

2A

14 Oil pump - removal and insta"ati?f\?\ \\ \ v whd\é w&s\ten the bolts to the torque listed in this Chapter’s Specifi-

N
AN\ Ny \
Remove the oil pan (see Section 133/ N - e NN N/
Place a large drain pan under the engipe. % “ ’
Unbolt the pump from the rear m\a{ﬂ beaxing cap
Lower the pump and extens\bn sha%:om ‘the engl

4 I - 5 L e

ur’ned N
6  Attach the purrw\extensmn st\aﬂ a retalner to the m\a
cap. While ahgmnq:he pgmb\wlth h\/dehLﬁlns at the thﬂorn of the
main bearing €ap) @ilgn the toR end of the ex}{n“smn Ghaft with the
lower end of the oil pn(np d“rw h/pfallgneQ p(opeﬁy. it should slip
into plage easlly ),
7 lIdstall the pump mouﬁtmg \bolt an,d’\i?g\fﬁay«t’ to the torque listed in
this Chapter's Specifieations,/ ¢
8 Insta{ the ail pan {sé‘eSectlon 13}%@&’ add oil (see Chapter 1).

15 Flywheé"[fdﬁ\}eplate - removal and installation

Refer to illustrations 15.3 and 15.4

1 Raise the vehicle and support it securely on jackstands, then refer
to Chapter 7 and remove the transaxle. If it's leaking, now would be a
very good time to have the front pump seal/O-ring replaced (automatic
transaxle only).

2  Remove the pressure plate and clutch disc (Chapter 8 - manual
transaxle equipped vehicles). Now is a good time to check/replace the
clutch components and pilot bearing.

3 If there is no dowel pin, make some marks on the flywheel/drive-
plate and crankshaft to ensure correct alignment during reinstallation
(see illustration).

N\

R

B

N

e remainder of installation is the reverse of the removal proce-

)

Before installation, prifhe the th e\ngme,é;l F’ ,\ﬂ\d 16 Rear main oil seal - replacement
the pick-up while the pufap ex}ensmn < E ;

Refer to illustration 16.2

1 Remove the flywheel/driveplate (see Section 15).

2 Using a flat-bladed screwdriver or seal removal tool, carefully
remove the oil seal from the engine block (see illustration). Be very

16.2 Carefully pry the old oil seal out
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17.7a Strut mounting bolt
locations (arrows)

careful not to damage the crankshaft surface while prying the seal out.
3 Clean the bore in the biock and the seal contact surface on the
crankshaft. Check the seal contact surface on the crankshaft for
scratches and nicks that could damage the new seal lip and cause oil
leaks - if the crankshaft is damaged, the only alternative is a new or dif-
ferent crankshaft. Inspect the seal bore for nicks and scratches. Care-
fully smoath it with a fine file if necessary, but don't nick the crankshaft
in the process.

4 A special tool is recommended to install the new oil seal. Lubri-
cate the oil seal lips with clean engine oil or multi-purpose greasé
Slide the seal onto the mandril until the dust lip bottoms squs
cgqmqt the collar of the tool. Note: If the special toof an Ta adab =

a hammer and punch.
5  Align the dowel pin an the tool with the dow
crai*kshaf‘t and attach the tool to the crankshaft by han
volts. / \ N\
6 Turn the tool handle until the collar p\cmoms a%ns the'\case
seating the seal.
Loosen the tool handle and remove&tqa bo

8  Check the seal and make sur seated squareiy\ the
9  Install the flywheel/driveplateé\see

:U
Q
@ -
o
-
-
™

L S L, - .
17 Engine mounis -\.\néc\k aﬁd \?Qlat{:ﬂnen:\

Refer to wlfusjraan-s .‘%a 7’\?b ?‘Z @e{a 12 (d
| Enginé moumts selb%}reémre attent@q by broken or deterio-
rated gfount§ q)mu\‘ Iac}bd im |ately or the added strain
placed on the tfrwehne ompopents \ceu.}se damage or wear.

\ \ \/V
Check &
2  During the\chepk the engine must be raised slightly to remove
the weight from the mounts.
3 Raise the vehicle and support it securely on jackstands, then
position a jack under the engine oil pan. Place a large block of wood
between the jack head and the oil pan, then carefully raise the engine
just enough to take the weight off the mounts. Warning: DO NOT place
any part of your body under the engine when it's supported only by a
Jjack!
4 Check the mounts to see if the rubber is cracked, hardened or

17.7b Removing the engine mount/strut
bracket from the bottom of the
engine compartment

b
: \\ cnon‘iﬁ) ) re{&
10 Install the transaxle. . B N Q\
/, \ N Q’\\ )

parated from the metal plates. Sometimes the rubber will split right
down the center.
5  Check for relative movement between the mount plates and the
engine or frame (use a large screwdriver or pry bar to attempt to move
the mounts). If movement is noted, lower the engine and tighten the
mount fasteners.

Replacement

6 Disconnect the negative battery cable from the battery, then raise
the vehicle and support it securely on jackstands (if not already done).
Caution: If the vehicle is equipped with a Delco Loc Il or Theftlock
audio systemn, make sure you have the comect activation code before
disconnecting the battery. See the information at the front of this man-
val for the radio re-activation procedure.

7  Raise the engine slightly with a jack or hoist. Remove the fasten-
ers and detach the mount from the frame bracket (see illustrations).
8 Remove the mount-to-block bracket bolts/nuts and detach the
mount.

9 Installation is the reverse of removal. Use thread locking com-
pound on the threads and be sure to tighten everything securely.

10 Rubber preservative should be applied to the mounts to slow
deterioration.

AR LN L

] '
| ¥ |

4
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WS - o —— ..

4.7a Disconnecting the fuel line using the special tool

. —

13 If battery voltage exists, check the relay (see Chapter 12) or
replace the relay with a known good relay and retest. If necessary,
have the relay checked by a qualified automotive slectrical specialist.
14 If the fuel pump does not activate, check for power to the fusl
pump at the fuel tank. Access to the fuel pump is difficult, but it is pos-
sible to check for battery voltage at the electrical connector near the
tank. If voltage is present at the fuel pump connector, repiace the fusl
pump.

Warning: Gasoline is extremely flammable, so take ext
when you work on any part of the fuel system. See the
tion 2. [
1 Always relieve the fuel pressure before
tings on fuel-injected vehicles (see Section 2).
2  The fuel feed, return and vapor lines g
the engine compartment. The lines are se
clip and screw assemblies. These lines
for leaks, kinks and dents.
3  If evidence of dirt is found 4

gmission line is called for, use
Gation 124-M or its equivalent.
0 replace steel tubing. These
ithstand normal vehicle vibration.

6 If is bedbgmes necessary to replace a section of nylon fuel line,
replace it only With the correct part number - don't use any substitutes.
7 Some fuel lines have threaded fittings with O-rings. Any time the
fittings are loosened to service or replace components:

a) Use a backup wrench while loosening and tightening the fittings.

b) Check all O-rings for cuts, cracks and deterioration. Replace any
that appear worn or damaged.

c) If the lines are replaced, always use original equipment parts, or
jparts that meet the manufacturer's standards.

d) Use the proper fuel line disconnect tools to release the spring-
lock couplings inside the quick-disconnect fittings present in
many locations throughout the system (fuel filter, fuel rail, fuel
pressure regulator, etc.) (see illustrations).

-
£
:
P
i3
£
H
-
I'd
¥
:

[ ER

* Hose other than this
Federal emission stan-
line outside diameter. Warn-

¢ : o f@metal line on high-pressure sys-
g only genuine fagto éblacement lines or lines meeting fac-
—r

g @wimm four inches of any part of the
tRirbten inches of the catalytic converter. Metal

must never be allowed to chafe against the

1/4-inch clearance must be maintained around a

if
@e, use reinforced,

al for vehicles covered by this manual. On quick-disconnect (non-
threaded) fittings, clean off the fittings before disconnection to prevent
dirt from getting in the fittings. After disconnection, clean the fittings
with compressed air and apply a few drops of oil.

10 Relieve the fuel pressure (see Section 2) and disconnect the cable
from the negative terminal of the battery. Caution: /f the vehicle is
equipped with a Delco Loc Il or Theftlock audio system, make sure you

4.10 Some models are equipped with fuel lines that can be
disconnected by pinching the tabs and separating
each connector

B  Fuel feed line

A  Fuel return line
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3.2 Attach a fuel pressure gauge between the fuel rail and the 3.5 Connect a vacuum pump to the«fuel\prﬁssura regula:cr. apply

inlet fuel line using special fuel line adapters that can be coupled vacuum to the fuel pressur}fégblatorand oheck the fuel pressure
with the factory fuel line connections - the fuel pressure shoyid Qecreé.sa Es the \t\acuum increases
R

rd A \ \\ \ —

N
\ N\ d
\_ > \\ ‘ \\ =

SHUT-OFF ADAPTER ™, 36 It wi\l bs/ ssary'Ghn‘staﬂ a fuel line
shut-off adapter in the\(uev return line to

N WV determinedf me,qmssure regulator is the

> causeqﬂw fuel pressure

~ P ~ N

c) If the pressure is still tew w;rh fué&ret mn restri o \a(l “  connector (see illustration). The fuel pump relay is located in the
injector (or Jn;ectors){nay be !eakr (seé'éspon W\R el fuse/relay control box in the engine compartment. Note: If oil pressure
pump may be faum( ‘\.\ & drops below the specified pressure level, the oil pressure switch will act
7 After the testmg is dbne lueve“ﬂw‘{ue}‘p(essure (s§g\§ecnon 2) as a fuel pressure cut-off device on early modeis. Be sure to chgck the
and remove gheffug B! Ssurh Qa ,\ oil pressure switch and circuit in the event of a problem diagnosing the
3 If thergare np problems with a fhe components, fuel pump circuit.

check th&fue! )aurhp eleckical cifcuits (see bétovi>

Fuel pump elﬁc\tﬂcal

Refer to :Ilum:rarromé‘ 12

3  If you suspect\a\ problem with the fuel pump, verify the pump
actually runs. Haye dn assistant turn the ignition switch to ON - you
should hear a brle\?'whlrrmg noise as the pump comes on and pressur-
zes the system. Have the assistant start the engine. This time you
should hear a constant whirring sound from the pump (but it's more
difficult to hear with the engine running).

10 If the pump does not come on (makes no sound), proceed o the
next Step.

11 Check the ignition fuse (see Chapter 12). The ignition fuse sup-
olies battery voltage to terminal 87 on the fuel pump relay. If the fuse is
blown, replace the fuse and see if the pump works. If the pump still
does not work, go to the next Step.

12 Check the fuel pump relay circuit. If the pump does not run, check ; - ,
for an open circuit between the relay and the fuel pump. With the igni- 3.12 The fuel pump relay is located in the engine compartment
tion key ON (engine not running), check for battery voltage at the relay fuse/relay block, near the air cleaner housing
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chambers), completely depress the accelerator pedal while cranking
the engine over. This will cancel the fuel injector ON Time signals from
the PCM and allow the engine to clear the excess fuel through the
exhaust system. Once the system is cleared, release the accelerator
pedal to 70-percent to start the engine.

Fuel pump and lines

Fuel is circulated from the fuel tank to the fuel injection system,
and back to the fuel tank, through a pair of lines running along the
underside of the vehicle. An electric fuel pump is attached to the fuel
sending unit inside the fuel tank. A retumn system routes all vapors and
excess fuel back to the fuel tank through separate return lines.

The fuel pump system is controlled by a fuel pump relay that is
mounted on the inner fender panel in the engine compartment. When
the ignition is turned ON without the engine running, the PCM ener-
gizes the fuel pump relay for two seconds. When the ignition is crank-
ing the engine, the PCM supplies power to the fuel pump relay as long
as it receives reference pulses from the crankshaft position sensor. An
inoperative fuel pump relay can result in long cranking times or 2 no-
start condition. Note: Early models are equipped with a fuel pump
relay/oil pressure indicator switch. The switch is normally OPEN uniil oil
pressure reaches six psi, causing it to close. If oil pressure falls below
two psi, the switch will open and simuitaneously, shut down the fuel
pump. This switch is a fail-safe device used to shut down the engine if
oil pressure fails. If the fuel pump relay fails, the switch will provide bat-
tery voltage to the fuel pump directly from terminal 87 on the fuel pump
relay (ignition switch circuit). In the event of fuel pump relay problems
and/or switch problems, be sure to check both components. Because
of the intricate fuel pump electrical system, it will be necessary to
relieve the fuel pressure by disconnecting the fuel pump harness con-
nector to disable the fuel pump.

Exhaust system

The exhaust system includes an exhaust manifold #
exhaust oxygen sensor, a catalytic converter, an exhg
muffler. The catalytic converter is an emission L

2  Fuel pressure relief pliaééc{ \\ \/ <\®

Warning: Gasoline is exira

D8 gisconnected, the fuel pressure
t be relieved first. When you perform any kind of work

Note: After the fuel pressure has been relieved, it's a good idea to lay a
shop towel over any fuel connection to be disassembled, to absorb the
residual fuel that may leak out when servicing the fuel system.

1 Before servicing any fuel system component, you must relieve the
fuel pressure to minimize the risk of fire or personal injury.

2 Remove the fuel filler cap - this will relieve any pressure built up in
the tank.

3  Raise the vehicle and secure it on jackstands.

4  Disconnect the fuel pump electrical connector located near the
fuel tank.

5  Start the engine and allow it to run until the remaining fuel is con-
sumed and the engine stalls. The fuel pressure within the fuel lines is

now relieved. It is a good idea to place shop towels around the fuel fit-
ting to be disconnected to absorb any residual fuel that spills out.

6 Unless this procedure is followed before servicing fuel lines or
connections, fuel spray {and possible injury) may occur.

3  Fuel pump/fuel pressure - check

Warning: Gasoline is extremely flammable, so take extra precautions
wnenyou work on any part of the fuel system. See the Warning in Sec-

Section 4). Such
e necessary quick-con-

iti ( 29 not running). The fuel pump
for about two se % note the reading on the gauge.

e pressure should hold steady. It
{ed in this Chapter's Specifications. Note:
he fuel pump, use a jumper wire attached
the battery and apply battery voltage to the
located on the driver's side of the engine com-
wer brake booster.
- Pt ] ine and let it idle at normal operating temperature.
2 g—.ﬂ e should be lower by 3 to 10 psi. Now detach the vacuum
2543 fr 7 the fuel pressure regulator - the pressure should increase by
-. psi. If all the pressure readings are within the limits listed in this
pter's Specifications, the system is operating properly.

If the pressure did not drop by 3 to 10 psi after starting the
engine, or if it didn't increase when the vacuum hose was discon-
nected from the fuel pressure regulator, apply 12 to 14 inches of vac-
uum to the pressure regulator (see illustration). If the pressure drops,
repair the vacuum source to the regulator. If the pressure does not
drop, replace the regulator. Note: This test will work only on engines
where the fuel pressure regulator is easily accessible.

6  [If the fuel pressure is not within specifications, check the follow-
ing:

&) If the pressure is higher than specified, check for vacuum to the
fuel pressure regulator. Vacuum must fluctuate with the increase
or decrease in engine rom. If vacuum is present, check for a
pinched or clogged fuel return hose or pipe. If the return line is
OK, replace the regulator.

b) If the pressure is lower than specified, change the fuel filter to rule
out the possibility of a clogged filter. If the pressure is still low,
install a fuel line shut-off adapter between the pressure regulator
and the return line (this can be fabricated from fuel line, a shut off
valve and the necessary fittings to mate with the pressure regula-
tor and the retumn line, or, instead of a shut-off valve, use fuel hose
that can be pinched with a pair of pliers) (see illustration). With
the valve open (or the hose not pinched), start the engine (if possi-
ble) and slowly close the valve or pinch the hose (only pinch the
hose on the adapter you fabricated). If the pressure rises above 47
psi, replace the reguiator (see Section 13). Warning: Don't allow
the fuel pressure to exceed 60 psi. Also, don't attempt to restrict
the return line by pinching it, as the nylon fuel line will be dam-

aged.
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Specifications

B

General

Fuel pressure
Key On, engine not running..
Engine idling

With pressure reg

Exhaust pi
Fuel<ail bi
N

TAG VRIS SCIEWS i ik s isbomisntmmiussub it soatiiesma hat e e
Throttle body bolts/nuts ...

1 General information

These models are equipped with Multiport Fuel injection (MFI)
system. These modern fuel injection systems are also equipped with
the updated OBD | self-diagnosis system (see Chapter 6).

The fuel system consists of a fuel tank, an electric fuel pump and
fuel pump relay, an air cleaner assembly and a fusl! injection system.

/\\’; N <\>Q§>®V
@41 to 47 psi

31 to 44 psi
42 to 50 psi
11 to 13 ohms

Ft-lbs (uniess otherwise indicated)
22
151022

89 in-lbs
18

31 in-ibs
18
27 in-lbs
16

Multiport Fuel Injection (MFI) system

This system utilizes injectors mounted above each intake port.
The throttie body on the MFI system serves only to control the
amount of air passing into the system. Because each cylinder is
equipped with an injector mounted immediately adjacent to the intake
valve, much better control of the fuel/air mixture ratio is possible.

These modsis are equipped with 2 CLEAR FLOOD MODE built
into the PCM. If the engine is flooded (excess fuel in combustion

4
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18.3 Working from under the engine compartment, disconnect
the high pressure line near the bottom of the engine
compartment (arrow)

N

3

\\‘

18.5 The expansion tube is equipped with a ta;
that must be cleaned and not have any hpfes

screm

installation

N

18 Air conditioning expansion (o@ge) mk\%m}ﬁ/

Refer to illustrations 18.3, 18.4 and 78 8

<
Warning 2: The air condit:onrnﬁ‘sysrem is undgr hrgp’pressum,\\s’i

NOT loosen any fittings grfamove éﬂ( coﬂapongnl‘szfnm hq.,
tem has been drscharged Air’ sonditiorjng réfrigarant prop-
erly discharged intg-8n E -appf&\ved cORtainef at a d

service
department or aﬁ auro’motr ? air éq;vm\tro ng ir 6c#fry Always

\\/

\

"N \
NN 5 o
RN \

\.\
\-\

18.4 Carefully remove lhe exnhnsaor\ tub!.lusmg
mﬂh\n&e plleré \

wear eye protection when cb%onneb{gng a:rc-ernditfomng system fit-
tings.

1 Have the,
recovered (ssg
tive terminal ofh

ondRion sy§t@m dischargec}and the refrigerant
Wé‘ning abova). Discorinect tha,cable from the nega-
ttery. CautionOn Seqmpped with a Theft-
lock audio system, ba su /lﬁe Nockout re Is turned off before per-
/?P(r? any proceduré which, réquired déop‘hﬁectmg the battery.
ve the air cleanef and duct [ses’Chapter 4).

Distonnect the re gerar(fh‘,gh-{jressure line at the fitting at the

bo\b%rrn of géaggme comparty it ,Isee illustration).
% Qe expansion !wm with a fixed-diameter orifice and a

ﬁhqr at stration). When you separate the pipe
,{1 tnéxhttl you Ml[\\sgéxﬁne end of the orifice tube inside the pipe
333 ding Jo the atoet. Use needle-nose pliers to remove the orifice

‘. tu})év \,
\ The c(ﬂqenwf)e acts to meter the refrigerant, changing it from
\ hlgh p( re-#quid to low-pressure liquid. It is possible to reuse the

(see illustration):
screens aren't plugged with grit or foreign material
N \f Q} \ either screen is tom
The plastic housing over the screens is intact
Y ) d) The brass orifice inside the plastic housing is unrestricted
6 Installation is the reverse of removal. Be sure to insert the expan-
sion tube with the shorter end in first, toward the evaporator. Caution:
Always use a new O-ring when installing the expansion (orifice) tube.
7 Retighten the fitting and refrigerant line, then have the system
evacuated, recharged and leak-tested by the shop that discharged it.

~
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17.7b Check the evaporator core for leaks, damage or cracks

16 Air conditioning condenser - removal and installation

Warning 1: The models covered by this manual are equipped with airbags.
Always disable the airbag system before working in the vicinity of the
impact sensors, steering column or instrument panel to avoid the possibil-
ity of accidental deployment of the airbag(s), which could cause personal
injury (see Chapter 12).

Warning 2: The air conditioning system is under high pressure. DO NOT
loosen any fittings or remove any components until after the system
been discharged. Air conditioning refrigerant should be properly
charged into an EPA-approved container at a dealership service
ment or an automotive air conditioning facility. Always wear eye
when disconnecting air conditioning system fittings.

Removal #

Have the air conditioning system discharged-s&e W
Disconnect the cable from the negative termin{sf of t
On models equipped with a Delco Loc Il or Tbe’&bck auds
the lockout feature is turned off before pedorrm
requires disconnecting the battery. .~
2  Disconnect the refrigerant Ima(ﬁmn
denser and cap the open Frttln s to ven:
3  Disconnect the upper gtne cothartm
it will be necessary to remiaye th\e\hood la\h frbm‘ehe
ter 11) without dlscoprfectmg{he c

Remove the sidtt andl%pheadl

Raise the afehacle\qnd porjt secur:
tem de remote yz(bat‘a\rpdq (crash) sensor
er 12

Dlsablethe\q1rbag
from themMounting urack
7 Working, inthe quinevom rtmerm.\ ve the right side radiator
mount. Make sure)he heod lateh mec! ismhand the airbag sensor har-
ness are seécured, qut of the way. 7

8 Removexthe Condenser mounting bolts from the radiator (see illus-
tration 5.9). /

9 Tiltthe uppe?half of the radiator forward and dislodge the condenser
nsulator mounts from the radiator support.

10 Pull the condenser up between the radiator and the radiator support
to remove it from the vehicle. Caution: The condenser is made of alu-
minum - be careful not to damage it during removal.

ysr

 any. {

from

Iles C 12).

o U B

Installation

11 Installation is the reverse of removal. Be sure to use new, compatible
O-rings on the refrigerant line fittings (lubricate the O-rings with clean
refrigerant oil. If a new condenser is installed, add 1 ounce of new refriger-
ant oil to the system (oil must be R-134a compatible.

12 Have the system evacuated, recharged and leak tested by a dealer-
snip service department or an automotive air conditioning repair facility.

EVAP inlet line
(small diameter)

EVAP outlet line
(small diameter)

17.9 Before installing the evapora
intact and the \t Iugg‘e@\pr da_maged
A

17 Air conditioning w&Qoé}Q\- rémo\hl.anﬂ;instaltation

vex%fiiﬂzmanuﬁf a(g equipped with
rbag s fore WQ}M'lg»fn the.vicinity of
71 or instru aq{qa)aef to avoid the pos-
the af%& which could cause per-

ye!rmk s and connectors routed

Warning 1: Tne{ 'mgﬁs
airbags. Always d@a
H’re:mpacr sensors, $t

on\? 5;5 m. Do not use electrical test

\mper with them in any way while
Strum (pqr‘af 3

hg:’ystem is under high pressure. DO NOT

\te ny components until after the system has

: i‘l‘fom‘ng refrigerant should be properly dis-
container at a dealership service depart-
}y? We air conditioning repair facility. Always wear eye

onnecting air conditioning system fittings.

Ff@\%smm 17.3. 17.5a, 17.5b, 17.6a, 17.6b, 17.6¢c, 17.7a and
AN

1\ Have the air conditioning system discharged (see Warning above).
onnect the cable from the negative terminal of the battery. Caution:

On models equipped with a Delco Loc Il or Theftlock audio system, be

sure the lockout feature is tumed off before performing any procedure

which requires disconnecting the battery.

2  Drain the cooling system (see Chapter 1).

3  Disconnect the air conditioning lines at the passenger side of the

firewall (see illustration).

4 Follow the procedures in Section 11 for removing the heater core.

Note: Remember, this will require complete instrument panel removal,

heater housing disassembly and heater core removal to gain access to the

evaporator Core.

5  Remove the avaporator protective shroud (see illustrations).

6 Remove the evaporator core clamp bolt and clamp (see illustra-

tion), then slide the evaporator core out carefully (see illustrations).

7  Check the core over carefully for signs of leaks (see illustrations).

8 If a new evaporator core is to be installed, save all of the sealing

gaskets from the original unit and transfer them.

Installation

Refer to illustration 17.9

9  Installation is the reverse of the removal procedure. Lubricate all O-
rings with clean refrigerant oil (see illustration).

10 I a new evaporator has been installed, add 1 ounce of refrigerant oil
(oil must be R-134a compatible). Have the system evacuated, recharged
and leak tested by a dealership service department or an automotive air
conditioning repair facility.
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15.5 Disconnect the electrical connector
(arrow) from the air
conditioning compressor

15.6 Remove the retammg bolt (arrow)
securing the refrigerant lines to the back
of the compressor

17.3 Disconnectthe ra'frigereint lines
(arrows)féading.to the‘evaporator core

17.5a Remove the heater core shroud
mounting bolt and then drop the assembly
using the hinge and . . .

17,86 .

17.6b. Pull the evaparatef lines Straight
back and out of the firewall ™~

compressor (see iustration).

6  Disconnect the suction and discharge lines from the compressor.
Both lines are mounted tc the back of the compressor with a plate
secured by one bolt. Plug the open fittings to prevent the entry of dirt
and moisture, and discard the seals between the plate and compres-
sor (see illustration).

7 Unbolt and remove the rear compressor mount. Note: On later
models it may necessary to remove the right side engine mount bolt
and raise the engine to access the rear compressor mount bolts.

8 Remove the compressor-to-front-bracket bolts and nuts and
remove the compressor from the engine compartment.

Installation
9 If a new compressor is being installed, pour the oil from the oid

~acces$ the' mar heafer cerq O\
shrépd th by~pulling dowivthe a.sswﬁbft
A\, \1° &;pose\d'\e vear sectmh

17.6¢c Angle the evaporator core inlet and
outlet pipes down to separate the core
from the heater core box

17.6a Remove the evaporator core inlet
line clamp and bolt

=

17.7a Pull the filter pad retainers straight
out and lift the filter pad from the
evaporator core

compressor into a graduated container and add that exact amount of
new refrigerant oil fo the new compressor. Also follow any directions
included with the new compresscr. Note: Some replacement com-
pressors come with refrigerant oil in them. Follow the directions with
the compressor regarding the draining of excess oil prior to installation.
Caution: The oil used must be labeled as compatible with R-134a
refrigerant systems.

10 Instaliation is the reverse of the disassembly. When installing the
line fitting bolt to the compressor, use new seals lubricated with clean
refrigerant oil, and tighten the bolt securely.

11 Reconnect the battery cable to the negative battery terminal.

12 Have the system evacuated, recharged and leak tested by a deal-
ership service department or an automotive air conditioning repair
facility.
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14 Warm up the engine and turn on the air conditioner. Keep the
charging kit hose away from the fan and other moving parts. Note: The
charging process requires the compressor to be running. Your com-
pressor may cycle off if the pressure is low due to a low charge. If the
clutch cycles off, you can disconnect the air conditioning compressor
clutch connector near the compressor and apply battery voltage (+)
using a jumper wire. This will keep the compressor ON.

15 Turn the valve handle on the kit until the stem pierces the can,
then back the handle out to release the refrigerant. You should be able
to hear the rush of gas. Add refrigerant to the low side of the system
until both the accumulator surface and the evaporator inlet pipe feel
about the same temperature . Allow stabilization time between each
addition.

16 If you have an accurate thermometer, you can place it in the cen-
ter air conditioning duct inside the vehicle and keep track of the “con-
ditioned” air temperature. A charged system that is working propery
should put out air that is 40-degrees F. if the ambient (outside] air tem-
perature is very high, say 110-degrees F, the duct air temperature will
probably be higher, but generally the air conditioning is 30 to 40-
degrees-F cooler than the ambient air.

17  When the can is empty, turn the valve handle to the closaed posi-
tion and release the connection from the low-side port. Replace the
dust cap. Waming: Never add more than one can of refrigerant o the
system (if more than one can is required, the system should be evacu-
ated and leak tested).

18 Remove the charging kit from the can and store the kit for future
use with the piercing valve in the UP position, to prevent inadvertently
piercing the can on the next use.

Heating systems

19  If the carpet under the heater core is damp, or if antifreeze
or steam is coming through the vents, the heater core is lg;
Remove it (see Section 11) and install a new unit (most radiator
will not repair a leaking heater core).
20 If the air coming out of the heater vents isn't hot{
could stem from any of the following causes:
a) The thermostat is stuck open, preventing
warming up enough to carry heat to the
thermostat (see Section 3).
b) A heater hose is blocked, prevents
the heater core. Feel both heale
should be hot. If one of therp

¢) If flushing

\qnst n

14 A/ ir nd 'om&nﬁmulﬂ
L%
~

Remo ! \

Refer to illustration 14.2

Warning: The air conditioning system is under high pressure. DO NOT
loosen any fittings or remove any components until after the system
has been discharged. Air conditioning refrigerant should be properly
discharged into an EPA-approved container at a dealership service
department or an automotive air conditioning repair facility. Always
wear eye protection when disconnecting air conditioning system fit-
tings.

1 Have the air conditioning system discharged (see Warning
above). Disconnect the cable from the negative terminal of the battery.
Caution: On models equipped with a Delco Loc Il or Theftlock audio
system, be sure the lockout feature is turned off before performing any
procedure which requires disconnecting the battery.

(see illustration),
immediately to

bracket and slide the
%t ¢ compartment.

are replacmg,fﬁagq ulator/drier with a new one, add
3 a(aypn to the new unit (oil must be R-134a 3

% ulator/drier into position in the bracket.
outlet lines, using clean refrigerant oil on the
the meounting bolt securely.

cabie to the negative terminal of the battery.
system evacuated, recharged and leak tested by a deal-
i

ce department or an automotive air conditioning repair

y-1-n u.

15 Air conditioning compressor - removal and installation

Note: Whenever the compressor is replaced because of internal dam-
age, the expansion (orifice) tube should also be replaced (see Sec-
tion 18).

Removal

Refer to illustrations 15.5 and 15.6

Warning: The air conditioning system is under high pressure. DO NOT
loosen any fittings or remove any components until after the system
has been discharged. Air conditioning refrigerant should be properly
discharged into an EPA-approved container at a dealership service
department or an automotive air conditioning repair facility. Always
wear eye protection when disconnecting air conditioning system fit-
tings.

Note: The accumulator/drier (see Section 14) should be replaced
whenever the compressor is replaced.

1 Have the air conditioning system discharged (see Warning
above). Disconnect the cable from the negative terminal of the battery.
Caution: On models equipped with a Delco Loc Il or Theftlock audio
system, be sure the lockout feature is turned off before performing any
procedure which requires disconnecting the battery.

2  Clean the compressor thoroughly around the refrigerant line fit-
tings.

3 Remove the serpentine drivebelt (see Chapter 1).

4  Raise the vehicle and support it securely on jackstands.

5 Disconnect the electrical connector from the air conditioning
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12.3e Disconnect the lighting harness assembly

12.3f Use a small screwdriver tcvﬁry apart the. cljp!z that retain the
air conditioner control éabie 18 eqmpped‘)

13.9 Install an automotive thermometer

into the cooling duct closest to the
evaporator core (right side duct) > \

S ‘\

2  The system should be run for abgut {0 msnnes at {%S\DPve a

month. This is particularly important dunng the wmxe?*monms bacause \

long-term non-use can cause hardernng bfthe meméhr(eais

610 A ba\{c aﬁqrglng kit for R’1§a \/
!qstekks is auallébtgét most'»amm ¥
W panb stores { \

13.13 Add refrigerant to the low-side port
only - the procedure is easier if you wrap
the can with a warm, wet towel to
prevent icing

‘i F’Jace a thermometer in the dashboard vent nearest the evaporator

iaée\ﬂIMOn) and add refrigerant to the system until the indicated tem-

\ ‘pérature is around 40 to 45-degrees F. If the ambient (outside) air temper-

3 Because of the complexity/of ¥e air r;ondrﬂon'ng‘agstem a(\d‘me » D ature is very high, say 110-degrses F, the duct air temperature will proba-

special equipment required to aﬁecﬁvely WGrk on it) ach(atg tmq
bleshooting of the system should beleﬁ tor certrﬁéq ap conqun‘qgtet:ﬁ
nician.

4 If the air conditionirig system doeént opecafe at au \‘Qw\eck the fuse
panel. Check the VAB. fuseand the air, cohd:ﬁonlng compxessor relay.

5 The most’ Ccmmon ‘cause of ;::oor ‘soolingds 5T(nafy a low system
refrigerant charge. K A nonceableﬁrop jarcool Air mftpu‘t‘occurs the follow-
ing quigk eheck will help vou “determine if, ihe réfngérant level is low. For
more‘complete mformahan or) the air cand\umfng system, refer to the
Haynes Auh?mobve Heatmg amj Alr Cmo‘rﬂom?'lg Manual.

Checking the refngerant charge

Refer to illusteation 13.9

6  Warm the'efigine up to normal operating temperature,

7 Place the air conditioning temperature selector at the coldest setting
and the blower at the highest setting. Open the doors (to make sure the air
conditioning system doesn't cycle off as soon as it cools the passenger
compartment).

8  With the compressor engaged - the clutch will make an audible click
and the center of the clutch will rotate - feel the surface of the accumulator
and the evaporator inlet pipe. If there's no perceptible difference between
the inlet pipe and the accumulator, the system is properly charged. If
there's a difference, there's something wrong with the system. It might be
low charge, but it might be something else. To be sure, take the vehicle to
a dealer service department or other qualified repair facility for further diag-
nosis.

bly be higher, but generally the air conditioning is 30 to 40-degrees F
cooler than the ambient air, Note: Hurnidity of the ambient air also affects
the cooling capacity of the system. Higher ambient humidity lowers the
effectiveness of the air conditioning system.

Adding refrigerant

Refer to iflustrations 13.10and 13.13

10 Buy an automotive charging kit at an auto parts store. A charging kit
includes a 14-ounce can of refrigerant, a tap valve and a short section of
hose that can be attached between the tap valve and the system low side
service valve (see illustration). Because one can of refrigerant may not be
sufficient to bring the system charge up to the proper level, it's a2 good idea
to buy an extra can. Make sure that one of the cans contains red refriger-
ant dye. If the system is leaking, the red dye will leak out with the refriger-
ant and help you pinpoint the location of the leak.

11 Hook up the charging kit by following the manufacturer’s instruc-
tions. Warming: DO NOT hook the charging kit hose to the system high
side! The fittings on the charging kit are designed to fit only on the low side
of the system.

12 Back off the valve handle on the charging kit and screw the kit onto
the refrigerant can, making sure first that the O-ring or rubber seal inside
the threaded portion of the kit is in place. Waming: Wear protective eye-
wear when dealing with pressurized refrigerant cans.

13 Remove the dust cap from the low-side charging connection and
aftach the quick-connect fitting on the kit hose (see illustration).
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12.3a Remove the screws (arrows) retaining the heater/air
conditioning control assembly to the instrument panel

12.3c Disconnect the air conditioning and

de Xm\sl
electrical connector

12 Heater and air conditioning ¢
and installation

Warning: The modefs covered by
Aiways disable the airbag s
mpact sensors, steefing cgf:{f}\or instrug
ty of accidental deployment.of thagirbagls),
njury (see Chapter X2). Yoe yaliow Wies and\:
the instrument paha}ere o, mus‘s‘,sre»-/ﬁa not use»e\éq triopl test aq_, iD-
nent on these' yeﬁon“w(res oh:ambqr wit /{ncrv» /{’(‘}“ wyy while working
under me i <fmrﬁem panyl, \ 4\ b
‘-\_‘ \\ ‘] . )
Removal \ /A
Refer to lﬂus?ranoﬁs 12304245, 1230 N2, 4, 12.3¢ and 12.3¢
DISCOFHJBC’ the battery cable from the negative battery terminal.
Caution: On rch‘niq uipped with a Delco Loc Il or Theftlock audio sys-
tem, be sure the leekout feature is tumed off before performing any proce-
dure which requires disconnecting the battery.
2 Remove the main instrument panei bezel to allow access to the
heater/air conditioning control mounting screws (see Chapter 11)
3 Remove the control assembly retaining screws and pull the unit from
the dash (see illustrations). It can be pulled out just far enough 1o allow
disconnecting the control cable end, electrical connections and vacuum
hamess (on air-conditioned models) from the control head. Use a small
screwdriver to release the clips retaining the control cable.

Installation

4  Toinstall the control assembly, reverse the removal procedure. Cau-
tion: When reconnecting vacuum hamess fo the control assembly, do not

/
13

Air conditioning and heating system - check and
maintenance
Warning: The air conditioning system is under high pressure. DO NOT

loosen any fittings or remove any components until after the system has

been a

lischarged. Air conditioning refrigerant should be properly dis-

charged into an EPA-approved recovery container at a dealership service
depariment or an automotive air conditioning repair facility. Always wear
eye protection when disconnecting air conditioning system fittings.

4

The following maintenance steps should be performed on a regular

basis to ensure that the air conditioner continues to operate at peak effi-

ciency:

aj

o)

A y ¥
] Check the fins of

Check the drivebelt (see Chapter 1).

Check the condition of the hoses. Look for cracks, hardening and
detenioration. Look at potential leak areas (hoses and fittings) for signs
of refrigerant ol leaking out. Waming: Do not replace air conditioning
hoses until the system has been discharged by a dealership or air
conditioning repair faciiity.

the condenser for leaves, bugs and other foreign
matenal. A soft brush and compressed air can be used to remove
them.

Check the wire hamess for correct routing, broken wires, damaged
insulation, efc. Make sure the electrical connectors are clean and

€

tight.
gi

faintain the comrect refrigerant charge

)-(

i
A
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10.4 Have an assistant hold the blower

assembly while tapping the motor shaft

with a narrow punch and carefully drive
the shaft out of the blower fan

11.7a Remove the heater core cover bolts
from the face of the assembly !

11.7d Pull the'heater cover from the
bottom to dislodge the condenser
drain hoses

3 Disconnect the heater hoses at the heater core inlet and outlet on the
engine side of the firewall (passenger side) (see illustration) and plug the
open fittings. If the hoses are stuck to the pipes, cut them off.

4 From the inside of the car, remove the lower right dash insulator
panel (below the glove box) and the glove box (see Chapter 11).

5 disconnect the ducts from the heater cover (see illustration).

6  Remove the instrument panel from the passenger compartment (see
Chapter 11).

7 Remove the heater core cover (see illustrations).

11.3 Disconnect the heater core hoses
(arrows) at the engine
compartment firewali

1 '}Q Remove“the bott frdm u
’Iehge area q‘l~ the coyer.Don'tfor.
AN recesseﬁ .mounting balt near thei,mnddie.

N\ real‘sec\qon oﬁhe heater apre cover

11.8a Remove the heater core straps
(arrows) from the assembly

Pail .5Piwsupnn-é¢‘t.trhe ducts from the
( . heater édre cover

11.7c Separate the lower panel from the
heater core housing

11.8b Lower the forward section of the
heater core and angle the assembly
toward the rear of the vehicle to separate
it from the heater core housing

8 Remove the heater core clamp bolts and clamps (see illustration),
then slide the heater core out carefully (see illustration).

Installation

9 Installation is the reverse of removal. Note: When reinstalling the
heater core, make sure any original insulating/sealing materials are in place
around the heater core pipes and around the core.

10 Reéfill the cooling system (see Chapter 1).

11 Start the engine and check for proper operation.’
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9.8b If the blower resistor is suspected faulty, it should first be
visually inspected for an open circuit in the
resistor windings . . .

9.8¢ ... then it should be.chetked ?‘ar.conﬂnulty Between

the té:{nine\ls N

i
P

10.2 Remove the screws {arrows) re}a-@ng the\:@w =
the hous(\g N

10 Check the ground termm

ntac ﬂd curr :
chassis metal. The blower moto: gro d is logated ory e %
€

lower side of the instrumpent panu It i@

I be nece ary
dismantle the dash co@inb(g;:} &c\essqhss,grou @ rto
Chapter 11 for add;hqna nformation ,
N \‘/ NS § <\ ’%
Fa

,\

10 Blowe?{notoi\reﬁ\ov\akand/ rj?(al}n\tl
Refef to Jlfasjra{:ons 10. é\ Iogand@)\; y

Warnmg The moered bindh anual are equipped with
airbags. A[ways disable the airbag system before working in the vicin-
ity of the r?npac!\sensors steering column or instrument panel to
avoid the pos's;bllrfy of accidental deployment of the airbag(s), which
could cause personal injury (see Chapter 12). The yellow wires and
connectors routed through the instrument panel are for this system.
Do not use electrical test equipment on these yellow wires or famper
with them in any way while working under the instrument panel.

1 Remove the |lower right dash insulator panel (below the glove
box) for access to the biower motor.

2 Disconnect the electrical connector from the blower moter and
remove the three screws from the blower housing (see illustration).
3 Pull the blower motor and fan straight down (see illustration).

4  To remove the fan from the blower motor, use a narrow punch
and tap the shaft out of the fan assembiy (see illustration).

5 Install the fan onto the motor and install the blower motor into
the heater housing.

P B\a Lower the blower motor and fan assembly straight down to
remove it from the vehicle

f \
L

vé:\/

11 Heater core - removal and installation

Warning 1: The models covered by this manual are equipped with
airbags. Always disable the airbag system before working in the vicin-
ity of the impact sensors, steering column or instrument panel to
avoid the possibility of accidental deployment of the airbag(s), which
could cause personal injury {see Chapter 12). The yellow wires and
connectors routed through the instrument pane! are for this system.
Do not use electrical test equipment on these yellow wires or tamper
with them in any way while working under the instrument panel.
Warning 2: The air conditioning system is under high pressure. DO
NOT loesen any fittings or remove any components until after the sys-
tem has been discharged. Air conditioning refrigerant should be
properiy discharged into an EPA-approved container at a dealership
service department or an automotive air conditioning facility. Always
wear eye protection when disconnecting air conditioning system fit-
tings.

Removal

Refer to illustrations 11.3, 11.5, 11.7a, 11.7b, 11.7¢c, 11.7d, 11.8a
and 11.8b

1 Disconnect the battery cable at the negative battery terminal.
Caution: On models equipped with a Delco Loc Il or Theftlock audio sys-
tern, be sure the lockout feature is tumed off before performing any proce-
dure which requires disconnecting the battery.

2  Drain the cooling system (see Chapter 1).
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Blower
Motor Connector

9.4 Connect a volimeter to the heater blower motor connector by
backprobing the connector using pins, and check the running
voltage at each blower switch position

b) Tighten the water pump cover-to-water pump housing boits to the
torque listed in this Chapter’s Specifications.

c) Tighten the water pump cover-to-engine block bolts to the torque
listed in this Chapter’s Specifications. Tighten the bottomn bolts first
then the top bolt.

d) Tighten the radiator outlet pipe-to-water pump housing to the
torque listed in this Chapter’s Specifications.

29 Install the timing chain tensioner and cover (see Chapter 28B)
30 Install the exhaust manifold (see Chapter 2B).

31 Install the exhaust pipe to the exhaust manifold.

32 The remainder of the installation procedure is

8 Coolant temperature gauge
replacement &

Note: Some 1995 modgfé ace equ
light activates when th \ngi has
sending unit ches by Njea.' serwc: de;
automotive re/ il

Checl; T

1 ‘Phe r}ola te tur mdlcator @s composed of a tem-
peréture ey am: hg mou dash and a coolant tem-
peratti(e Sensol the e is coolant temperature sen-
sor douh[es a5\@n lnforrnatlon sensor e fuel and emissions systems
(see Chapter 6) ahrg as a sending unit for the temperature gauge.
2 If an overheating indication occurs, check the coolant level in the
system and therl make sure the wiring between the gauge and the send-
ing unit is secure and all fuses are intact.
3 Check the operation of the coolant temperature sensor (see Chap-
ter B). If the sensor is defective, replace it with a new part of the same
specification.
4  If the coolant temperature sensor is good, have the temperature
gauge checked by a dealer service department. This test will require a
SCAN tool to access the information as it is processed by the On Board
computer,

Replacement

5 Refer to Chapter 6 for the coolant temperature sensor replacement
procedure.

jed just to the rear

o
9.8a The blower mMQ 'sto\) is\éca
of%low motor
e NS
9 Bl d it = k
= B @

Bb an
g: The models\cove by th:s%v re equipped with airbags.
isable the ai system be orking in the vicinity of the
2 jiSrument panel to avoid the possi-
idenfal deploypient e airbag(s), which could cause per-
2’Ch @e yellow wires and connectors routed
are for this system. Do not use electrical
ellow wires or tamper with them in any way

instrument panel.
(marked HVAC) and all connections in the circuit

r loo n nd corrosion. Make sure the battery is fully charged.
ter/blower relay is located in the fuse/relay center in the
partment and the HVAC fuse is located in the fuse panel

he dash.

ith the transaxle in Park, the parking brake securely set, turn the

mon switch to the Run position. It isn't necessary to start the vehicle.

Remove the lower right dash insulator panel (below the glove box)
for access to the blower motor.
4 Backprobe the blower motor electrical connector with two straight
pins and connect a valtmeter to the blower motor connector and ground
(see illustration). It may be necessary to remove the blower motor to
properly perform this. Refer to Section 10 of this Chapter, Blower motor
removalfinstallation.
5 Move the blower switch through each of its positions and note the
voltage readings. Changes in voltage indicate that the motor speeds will
also vary as the switch is moved to the different positions.
6 If there is voltage present, but the blower motor does not operate,
the blower motor is probably faulty. Disconnect the blower motor. con-
nector, then hook one side of the blower motor terminals to a chassis
ground and the other to a fused source of battery voltage. If the blower
doesn’t operate, it is faulty.
7  If there was no voltage present at the blower motor at one or more
speeds, and the motor itself tested OK, check the blower motor resistor.
8 Disconnect the electrical connector from the blower motor resistor
and remove the resistor from the heater unit (see illustrations). Inspect
the resistor windings for damage. Using an chmmeter, check for conti-
nuity between the terminals of the blower motor resistor. Gontinuity
should exist between each terminal with varying resistance. Replace the
resistor if defective.
9 Test the blower motor relay for battery voltage and for correct
relay operation. Also, check the blower fuse (BLO). The blower motor
relay is identical to the cooling fan relay - follow the relay checks in
Section 4, Steps 2 through 6. The blower fuse and relay are located
in the fuse/relay center in the engine compartment.

]
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7.4 Use a large flat-bladed screwdriver to
lock the pulley in place and loosen the
water pump pulley bolts

Removal

1  Disconnect the cable from the negative terminal of the battery.
Caution: On models equipped with a Delco Loc Il or Theftlock audio
system, be sure the lockout feature is tumed off before performing any
procedure which requires disconnecting the battery.
2  Drain the coolant (see Chapter 1).

3  Remove the cooling fan (see Section 4) then remove the serpen-
tine drivebelt (see Chapter 1).

2.2L OHV engine

Refer to illustrations 7.4 and 7.6
4 Remove the water pump pulley from the front of the water pu
(see illustration).

5 Remove the coolant reservoir hoses (see Section 3).

6  Detach the water pump retaining bolts and removg th I fm}\
the vehicle (see illustration). If necessary, strike the“pu %f‘-
P\andl to

face hammer or a block of wood or wooden ham
gasket seal. Do not pry between the pump and{he blo& \

2.3L and 2.4L OHC engines x«
7 Disconnect the oxygen sensor\ba s connec

7.6 Remove the water pump retaining
bolts (arrow indicates \

one of four) A \x
Vi =N \. BN
\ :

7.25 Lubnbat the snlinegof the water
Jve with grease 4

\\‘

\

Installation \ \ 3
2.2L OHV engipé \; \l
18 Clean the i { all gisket matmrvn\bom the water

pump and block. wumiﬁg‘sémrated with lac-

quer thinner or acetbne. m_v/‘ N
p.‘. a thin layer fam tg’ Qgtb ‘E.B'BS of the new gasket

the gasket on the wafer pump\ . )
ater pump-in pogffion and i nstall the bolts finger tight.

sure that {he \ga{%t doesn't slip out of position.

(pm;htlrrg’ brackets secured by the water 3

s\Tighen the bolts to the torque listed in this

) N’Q\ﬁe Coat the water pump bolts with Teflon

seepage.
the installation procedure is the reverse of

Ad gnu& the specified level (see Chapter 1). Start the engine
d f /ﬂ'ne proper coolant level and the water pump and hoses for
i :{gged the cooling system of air as described in Chapter 1.

> . and 2.4L OHC engines
ter 6). Yefer to iflustration 7.25

8  Raise the vehicle and support ﬁe«:ur on jé&ki?ﬂ
9  Remove the exhaust rpénHQId brei‘se aﬁ&loosen xh
fold bolts (see Chapter 2B\ &

10 Remove the ra bx}: t pi #y to/ 'me wat
ing bolts and separate the assemblj trf)rg e engihe.

rotate the flex Gdu,:)h'hb more an\4\deg or damage\{o

: Do not
flex cou-

pling may oocur \

11 Rembve the exhaus%mfo}d pipe fror:( !he exhaust manifoid.

12 Rémovétheaditor oliet pipe fror.the ailfan. Note: On manual
transaxlevehfc?és jEmc:\tgrhe sfhaust maniold brace and keep the radi-
ator inlet hose attached to the assembly. Fufl down on the radiator outlet
pipe in order’ 10 51%:539& the pipe from the water pump while leaving
the radiator outfé{pl hanging.

13 Lower the vehicle. Remove the brake booster vacuum hose from
the camshaft housing. Also, remove the exhaust manifold from the cyiin-
der head (see Chapter 2B).

14 Remove the front timing chain cover from the engine (see Chap-
ter 2B).

15 Remove the timing chain tensioner (see Chapter 2B). Caution: The
timing chain tensioner must be removed to unload chain tension before
removing the water pump from the housing otherwise the water pump
will become jammed in the timing chain housing.

16 Remove the water pump cover bolts from the engine block and the
timing chain housing.

17 Remove the water pump bolts and separate the assembly from the
housing.

Note: Read the entire procedure before installing the water pump into
the housing to avoid an incorrect tightening sequence and leaky gasket
mating surfaces.
23 Clean the sealing surfaces of all gasket material on both the water
pump and the housing. Wipe the mating surfaces with a rag saturated
with lacquer thinner or acetone.
24 First, install the water pump cover-and gasket to the water pump on
the bench but leave the bolts finger tight. Apply a thin layer of RTV
sealant to both sides of the new gasket and install the gasket on the
water pump. This entire procedure must be performed in a timely man-
ner before the RTV sealer sets up and dries.
25 Lubricate the splines of the water pump drive with grease and
position the assembly into the timing chain housing and install the nuts
finger tight (see illustration). Use caution to ensure that the gasket
doesn’t slip out of position. Leave the nuts loose to allow-repositioning
when the block bolts are installed in the next step.
26 Install the water pump cover to engine block bolts and tighten
them by hand also.
27 Lubricate the O-ring on the metal outlet pipe with coolant and
install it into the water pump housing. Hand tighten the bolts.
28 Now that the entire water pump housing assembly is installed
and is fitted against the engine block, follow the tightening
sequence to insure proper seating.

a) Tighten the water pump-to-timing chain housing nuts to the

torgue listed in this Chapter’s Specifications.
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5.17a Remove the hose clamps and
separate the upper coolant
reservoir hoses

5.17b Disconnect the lower coolant
reservoir hose clamp and hose \

5.18 Remive tha coslant réservoir
mounting bol

\

N

X
\\\/

5.19 Lift the coolant reservoir from the 6
engine compariment and disconnect the
coolant level sensor connector

Coolant reservoir “\\ ; )
W /

Refer to illustration 5.17a, 5.17b, 5 78 and 5\1.9 N K

15 Disconnect the cable from }he '\eaatwe ts:mmal bf the‘b\aKEQ

Caution: On models equw’ped withna De"tsq Lgc eﬂ@‘sk\iap‘ro

system, be sure the lock&ut feature is h{;ed bff beforem\:‘fo?’xg\ag any

procedure which regaices B;sconhqcrmg We bajtery.

16 Drain the ccmhng ﬁysﬁam as\deecnbeﬂ in apte e\) until the

coolant reservelr iSEmpty> Fiefér tothe cgolant Ha g»m Section 2.

17 Remaoye the comant ret;ove es q:ﬂv hevebolant reservoir

(see |Ikustrattons) Fy\/caé { \t\)eb

18 Petack the reservoi rmourﬁmg ng(S\a\nd mnove it from the vehi-

cle (sehlllustrat\ton] N Y

19 Discgnnect the cohrréctor from The)éw coolant warning sensor

(see |Ilustrat_|on) g

20 Prior to mstallation make sure the reservoir is ciean and free of

debris which cobld be drawn into the radiator (wash it with soapy water

and a brush if necessary, then rinse thoroughly).

21 Installation is the reverse of removal,

6 Water pump - check

Refer to illustrations 6.2 and 6.4

1 Water pump failure can cause overheating and serious damage
to the engine. There are three ways to check the operation of the
water pump while it is installed on the engine. If any one of the fol-
lowing quick-checks indicates water pump problems, it should be
replaced immediately.

/ - N \/
: wa@ hole\{arrb{ )is )o?%&d
th top.of the aterpum( HV
g},e g

6.4 Check the pump for loose or rough
bearings (this can be done with the belt
removed and the pulley in place)

shoqu \

{s ‘\ -‘/'

,«; N 4> /A seal protects the water pump impeller shaft bearing from con-

}ammauon by engine coolant. If this seal fails, a weep hole in the
/" water pump snout will leak coolant (see illustration) (an inspection

mirror can be used to look at the underside of the pump if the hole
isn't on top). If the weep hole is leaking, shaft bearing failure will fal-
low. Replace the water pump immediately.

3  The water pump impeller shaft bearing can also prematurely
wear out. When the bearing wears out, it emits a high-pitched
squealing sound. If such a noise is coming from the water pump dur-
ing engine operation, the shaft bearing has failed - replace the water
pump immediately. Note: Do not confuse belt noise with bearing
noise.

4  To identify excessive bearing wear, grasp the water pump pulley
(2.2L OHV models only) and try to force it up-and-down or from side-
to-side. If the pulley can be moved either horizontally or vertically, the
bearing is nearing the end of its service life (see illustration).
Replace the water pump. Don’t mistake drivebelt slippage, which
causes a squealing sound, for water pump bearing failure.

5 Itis possible for a water pump to be bad, even if it doesn't how!
or leak water. Sometimes the fins on the back of the impeller can cor-
rode away until the pump is no longer effective. The only way to check
for this is to remove the pump for examination.

7 Water pump - removal and installation

Warning: Wait until the engine is completely cool before starting this
procedure.

i
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5.7b Use a flat bladed screwdriver to lift the fan aasemb!y tahs
that lock over the condenser and separate the radiator from
the condenser

7

2 Drain the cooling system as described in Chapter 1. Refer to the - . —

coolant Warning in Section 2.
3 Disable the airbag system (see Chapter 12). Disconnect the for-
ward discriminating sensor harness from the front fenderwell (see
illustration). It will be necessary to remove the hood latch mechanism
in conjunction with the airbag sensor and secure them together and
out of the way-during the radiator removal procedure.

4  Remove the cooling fan assembly (see Section 4).

5 Disconnect the upper and lower radiator hoses from the radiator,
then disconnect the coolant recovery hoses at the radiator neck.
6 Remove the automatic transaxie cooler lines (if equipped) f
the left tank of the radiator (see illustration). Be careful not to da
the lines or fittings. Plug the ends of the disconnected lines i pre
leakage and stop dirt from entering the system. Have a ds
to catch any spills.

7  Remove the hood latch support from the uppe
of the engine compartment (see Chapter 11) {
8 Remove the right and the left headhght)aés
cle (see Chapter 12).

9 Remove the condenser mounting 6olt§\ om th-=
bly (see illustration).

10 Remove the tie bar (crossbe/\ fro the
(see illustrations).

age% =

&Nt

5 RN \/ 5.10a Remove the tie bar mounting bolts {an'ows)

\tes‘e—d at a radiator shop.
\“‘" Radiator instaliation is the reverse of removal. Be sure to seat the
radiator securely in the lower mounts before installing the upper sup
11 The radiator can be 1 \{;‘3}3\0 R et i i
clear various component$ su undln the radiator (See II 14 After installation, fill the system with the proper mixi of

12 e antifreeze, bleed the air from the cooling system as described in Chap-

jon 'gf the'xadiatokx, replace any 0se
Cramii St stes Aol Prione Pjav TR ter 1, and check the automatic transaxie fluid level. Also check the
or there have HE ooling p bie . Pave m}e\ t¢h cleaned and ! : +

engine oil level, if equipped with an oil cooler (see Chapter 1)

=y 5.10b Remove the strut support (arrow) 5.10c Lift the support from the 5.11 Carefully lift the radiator from the
engine compartment engine compartment
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4.10 Detach the bolts securing the fan

shroud to the radiator support. ..

6 Iftherelay and?hg fan mot !
relays to the P (co >
wiring schemaftics'at the erd o :
AR thaarbqi! ch&§\b~0 but ¥e jén stijl@on
angme/cooiam tagperature sensor see%/,
Repiaceme)vt ) \
Refer to M\;stra“ro{rs 4.10, 4.11 and 4.1

Warning: Keep hards, tools and clothing away from the fan. To avoid
injury or damége PO NOT operate the engine with a damaged fan. Do
not attempt to répair fan blades - replace a damaged fan with a new
one.

8  Disconnect the cable from the negative terminal of the battery.
Caution: On models equipped with a Delco Loc Il or Theftlock audio
system, be sure the lockout feature is turmed off before performing any
procedure which requires disconnecting the battery.

9 Disconnect the electrical connector from the fan motor.

10 Remove the bolts and detach the fan shroud from the radiator
(see illustration).

11 Pull the fan assembly up slightly to dislodge its tabs from the radi-
ator, then guide the fan assembly out from the engine compartment

(see illustration), making sure that all wiring clips are disconnected.
Be careful not to contact the radiator cooling fins.

e on, check the

4.11 ... then remove the fan assembly by
lifting it to release the tabs that lock the
top portion onto the air
conditioning condenser

SO

/ﬂZ\Remove tha nut securing the fan
bqsembly to-the fan motor

’ ﬁ isti 5.7a Remove the hood latch
fitting is tight bolts (arrows)

Geg

12 Detach the fan retaining boit from the fan assemibly (see illustra-
tion). Note: /t is extremely important to replace the original fan motor
with the correct part because different models have different wattage
ratings and insufficient cooling could occur if the original type fan
motor is not installed back into the system.

13  Installation is the reverse of removal.

5 Radiator and coolant reservoir - removal and
installation

Warning 1: The models covered by this manual are equipped with
airbags. Always disable the airbag system before working in the vicinity
of the impact sensors, steering column or instrument panel to avoid the
possibility of accidental deployment of the airbag(s), which could cause
personal injury (see Chapter 12).

Waming 2: The engine must be completely cool when this procedure
is performed.

Radiator

Refer to illustrations 5.3, 5.6, 5.7a, 5.7b, 5.9, 5.10a, 5.10b, 5.10¢c and
511

1 Disconnect the cable from the negative term
Caution: On models equipped with a Delco L
system, be sure the lockout feature is turned o
procedure which requires disconnecting the batt

nal of the battery.
or Theftlock audio
": re performing any

{
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4.1 Disconnect the electrical connector from the fan and apply
fused battery power and ground to test the fan

9  Note how it's installed, then remove the thermostat (see illustra-
tion). Be sure to use a replacement thermostat with the correct open-
ing temperature (see this Chapter's Specifications).

10 |If a gasket was used, use a scraper or putty knife to remove all
traces of old gasket material and sealant from the mating surfaces.
Caution: Be careful not to gouge or damage the gasket surfaces,
because a leak could develop after assembly. Make sure no gasket
material falls into the coolant passage; it's a good idea to stuff a rag in
the passage. Wipe the mating surfaces with a rag saturated with lac-
quer thinner or acetone.

11 Install the thermostat and make sure the correct end faces out -
the spring is directed toward the engine.

12 Most models will not have a traditional gasket, but rather a
ring around the thermostat. If so, replace this ring and install the

make sure the gasket holes line up with the boit
13 Carefully position the cover and install

now may be a good time to chec d rej
(see Chapter 1). 4

15 Refer to Chapter 1 and refill ksvs
check carefully for leaks.

16 Repeat steps 1 throfqh 5 ta be SU\?Q the fep@i‘s col pre-
vious problemts)

2.3L and 2 QA0

17 Drain ﬂ'x \g\r_; om the ratijator{see Gk \el\)

18 Repiovasth xNam id g Chapter 28)

19 Remoué yer they protects pipe of the thermostat
housing, by a cover ns tl@buah he exhaust manifoid run-

ners. \ \/

20 Raise e ve\ﬁﬁa and secure it on jackstands.

21 Disconnégt theradiator hose from the metal outlet pipe

22 Remove tha.dutlet pipe bolt and carefully separate the outiet pipe
from the thermostat housing and the engine block.

23 Note how it's installed, then remove the thermostat from the out-
let pipe. Be sure to use a replacement thermostat with the correct
opening temperature (see this Chapter's Specifications).

24 If a gasket was used, use a scraper or putty knife to remove all
traces of old gasket material and sealant from the mating surfaces.
Caution: Be careful not to gouge or damage the gasket surfaces,
because a leak could develop after assembly. Make sure no gasket
material falls into the coolant passage;-it's a good idea to stuff a rag in
the passage. Wipe the mating surfaces with a rag saturated with lac-
quer thinner or acetone.

25 |Install the thermostat and make sure the correct end faces out -
the spring is directed toward the engine.

4.2 The coolmg fan relay and fuse }aﬁ“ﬁs{ar\e easily identifiable
by viewing the decal on the msuqb ofthe uh(!erhood\fuse/relay
box caqver N\ B - R

\,
\
\‘
\ \
NN

N

. 4. E Tegt for continuity

e "~ Between relay
30/—'“\ 3 terminals 30 and 87 -
¢ ) the’r kbould be no
L) uity until
—— i \bo}mve battery

R Vo\tage is applied to
) terminal 85 and

—" ground to terminal 86

oshof theSe mc&ls&&hﬂot have a traditional gasket, but rather 3
ring arou d\@n thetmostat. If so, replace this ring and install

ostat out gasket sealant. Note: /f a gasket was
Dly ffw of RTV sealant to both sides of the new gasket
srho e engine side, over the thermostat, and make sure

ine up with the bolt holes in the housing.
the metal outlet pipe to the thermostat housing and
e bolts to the torque listed in this Chapter's Specifications.
y be a good time to check and replace the hoses and clamps
s\ee’Chapter 1).
8 Refer to Chapter 1 and refill the system, then run the engine and
check carefully for leaks.
28 The remaining steps are the reverse of the removal procedure.
30 Repeatsteps 1 through 5 to be sure the repairs corrected the pre-
vious problem(s).

4 Engine cooling fan and circuit - check and component
replacement

Warning: Kesp hands, tools and clothing away from the fan. To avoid
injury or damage DO NOT operate the engine with a damaged fan. Do
not attempt to repair fan blades - replace a damaged fan with a new
one.

Check

Refer to ilustrations 4.1, 4.2 and 4.3

1 To test a fan motor, unplug the electrical connector at the motor
and use fused jumper wires to connect battery power and ground
directly to the fan (see illustration). if the fan still doesn't work, replace
the motor.

2 f the motor tests OK, check the cooling fan relay, located in the
undernood fuse/relay panel (see illustration).

3 Remove the cooling fan relay and test for continuity between ter-
minals 30 and 87 (see illustration). There should be no continuity.

4  Apply positive battery power to terminal 85, and ground terminal 86,
and test for continuity again between 30 and 87. There should now be
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2.4 An inexpensive hydrometer can be used to test the condition
of your coolant

level and as a holding tank for overheated coolant.

The heating system works by directing air through the heater core
mounted in the dash and then to the interior of the vehicie by a system of
ducts. Temperature is controlled by mixing heated air with fresh air, using
a system of doors in the ducts, and a blower motor.

Air conditioning is an optional accessory, consisting of an evaporator
core located under the dash, a condenser in front of the radiator, an accu-
mulator in the engine compartment and a belt-driven compressor
mounted at the front of the engine.

2 Antifreeze - general information

Refer to illustration 2.4
Warning: Do not allow antifreeze to come in contact
painted surfaces of the vehicle. Rinse off spills imi i
water. Antifreeze is highly toxic if ingested. Never,

lene glycol
to at least -20-
protection against

doing so will destroy-the affici
The cooling“system

based antifreeZE galutioryhich will pfe

degrees F (éven loweax in cold climates

corrosion and Incre e coplantgoiling
/ \

3.8 Thermostat cover bolt locations
(arrows) - 1996 2.2L OHV engine shown

3.9 Note how it's installed, then remove
the thermostat (the spring end points
toward the engine)

The cooling system should be drained, flushed and refilled at least
every other year (see Chapter 1). The use of antifreeze solutions for peri-
ods of longer than two years is likely to cause damage and encourage the
formation of rust and scale in the system. However, these models are filled
with a new, long-life "Dex-Cool coolant,” which the manufacturer claims is
good for five years.

Before adding antifreeze to the system, check all hose connections.
Antifreeze can leak through very minute openings.

The exact mixture of antifreeze to water which you should use
depends on the ralative weather conditions. The mixture should contain at
least 50-percent antifreeze, but should never contain more than 70-per-
cent antifreeze. Consult the mixture ratio chart on the.antifreeze container
before adding coolant. Hydrometers are available dt most auto parts
stores to test the coolant (see illustration). Yse anjifree?s which mests
the vehicie manufacturer’s specifications. ijh.le-cﬁeokﬁwith\me hydrom-
eter manufacturer conceming the spepificoravitiatips Petweeh ethylene
glycol and the modem DEX COOL Antjfreeze \golUtipns pheasuring
coolant strength. e o #

3 Thermostat - cl}é@d\mplacemem /

M!ete&coo?ﬁhen this procedure is per-
h, \\;\ J ',—"'.-\
wihtout & thermost@ 5f?ﬁ&:)rﬂ,m.rrer may stay
issions and fuel gConomwill suffer.
k! O\

) =
/ (

thermosté;‘\\c/ﬁeck the coolant level, drivebelt

aug ig@ operation.
warm up, the thermostat is probably

exiastat.
1 )e{ck the temperature of the upper radiator

e thermostat is probably stuck shut. Replace

iator hose is hot, it means the coolant is circulating
is open. Refer to the Troubleshooting at the front of this
use of overheating.

5 &% téngine has been overheated, you may find damage such as

ing head gaskets, scuffed pistons and warped or cracked cylinder

\> eplacement
2.2L. OHV engine

Refer to illustrations 3.8, 3.9and 3.12
6 - Drain coolant (about 1 gallon) from the radiator, until the coolant level
is below the thermostat housing (see Chapter 1).
7  Disconnect the radiator hose from the thermostat cover.
8  Remove the bolts and lift the cover off (see illustration). It may be
necessary to tap the cover with a soft-face hammer to break the gas-
ket seal.

3.12 Install a new rubber seal around
the thermostat
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Cooling, heating and air conditioning systems

Contents

Air conditioning accumulator/drier - removal and instaliation ....... 14

Engine cooling fan and circuit - check and

Air conditioning-and heating system - check and maintenance... 13 4
Air conditioning compressor - removal and installation 15 1
Air conditioning condenser - removal and installation 16
Ajr conditioning evaporator - removal and installation 17 12
Air conditioning expansion (orifice tubse) - "
removalant INSEREHING ... o aeroreressms et e o IO 5
Antifreeze - general INFOrMAtION .........ccoeresrivemsssmrseieressssenssinsins 2 3
Blower motor - removal and installation .. w10 6
Blower motor and cirotit = GhBEK....c..vv.weriemasioninre doanisssasserssssssse 9 ¥
Coolant temperature gauge sending unit -
check and replacemant . .. i et 8
Specifications
General
Coolant CADBLRY . it e e sri i r et s S e L vt e
Coolant reservoir pressure Cap rating ......ccurmserssrerssarmmnssarmesessasieasras
Thermostat opening temperature
2.2 OHV GNGING oo mcasiiconinsas iyt imes i < et et e S T
2.3L and 2,4L OHC engines.. ey
Refrigaraint (W6 ... v ispanssorsasorminaesidbotaionane riosens it Snetortiiutl
Rofrigerant Capatii. .. i peisauivecie s st

Torque specifications
Transaxie oll cooler INB8 ... u.iiimui i s AN o
Thermostat housing nuts/bolts
2.2L OHV engine \
1996 and 1ater ...iii iR o, s Nokainst
2.3 and 2.4L OHC engines......
Thermostat outlet pipe-to-oil pan be
#ater pump attaching bolts
221 OHV enOine, . s o
2.3L and 2.4L OHGC <

Water pdmp

1 Generh\'{;fo ation

N

All vehicles covered by this manual employ a pressurized engine
cooling system with thermostatically controlled coolant circulation.
Coolant is drawn from the radiator by an impeller-type water pump
mounted at the front of the block. The coolant is then circulated
through the engine block, intake manifold and the cylinder heads
before it's redirected back into the radiator.

A wax pellet type thermostat is located in the thermostat housing
near the front of the engine. Locations differ slightly depending upon
the engine and year of the vehicle. On 1985 2.2L OHV models, the
thermostat is located in a housing at the end of the cyiinder head over
the transaxle. On 1996 and later 2.2L OHV models, the thermostat is
located in a housing up front near the radiator. 2.3L and 2.4L OHC
models are equipped with a special designed thermostat housing that

mounts the thermostat in the metal outlet line on the right (firewall) side
of the engine block. During warm up, the closed thermostat prevents
coolant from circulating through the radiator. When the engine reaches
normal operating temperature, the thermostat opens and allows hot
coolant to travel through the radiator, where it is cooled before return-
ing to the engine.

The cooling system is pressurized by a spring-loaded coolant
reservoir cap, which, by maintaining pressure, increases the boiling
point of the coolant. If the coolant temperature goes above this
increased boiling point, the extra pressure in the system forces the
reservoir cap valve off its seat and allows the coolant to escape
through the overflow tube into the coolant reservoir. When the system
cools, the excess coolant is automatically drawn from the reservoir
tank back into the radiator.

The coolant reservoir serves as both the point at which fresh
coolant is added to the cooling system to maintain the proper fluid
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was measured. Also, recheck the journal diameter. If the Plastigage
was wider at one end than the other, the journal may be taperad (refer
to Section 20).

Final connecting rod installation
19 Carefully scrape all traces of the Plastigage matenal off the rod
journal and/or bearing face. Be very careful not to scratch the bearing -
use your fingernail or the edge of a credit card.
20 Make sure the bearing faces are perfectiy clean, then apply a uni-
form layer of clean moly-base grease or engine assembly lube to both
of them. You'll have to push the piston into the cylinder to expose the
face of the bearing insert in the connecting rod - be sure to slip the
protective hoses over the rod bolts first,
21 Slide the connecting rod back into place on the journal, remove
the protective hoses from the rod cap bolts, install the rod cap and
tighten the nuts to the torque specified in this Chapter. Again, work up
to the torque in three steps.
22 Repeat the entire procedure for the remaining pistons/connecting
rods.
23 The important points to remember are:
a) Keep the back sides of the bearing inserts and the insides of the
connecting rods and caps perfectly clean when assembling them.
b) Make sure you have the correct piston/rod assembly for each
cylinder.
¢) The arrow or mark on the piston must face the front (timing chain
end) of the engina
d) Lubricate the cylinder walls with clean oil.
&) Lubricate the bearing faces when installing the rod caps after the
oil clearance has been checked. . -
24 After all the piston/connecting rod assemblies have been properly
installed, rotate the crankshaft a number of times by hand to check fg
any obvious-binding.
25 - As a final step, the connecting rod endplay must be checke
Refer to Section 14 for this procedure.
26 Compare the measured endplay to this Chapter's
to make sure it's correct. If it was correct before disasse
original crankshaft and rods were reinstalled, it s

‘

new rods or a new crankshaft were installed, the endplay may be inad-
equate. If so, the rods will have to be removed and taken to an auto-
motive machine shop for resizing.

27 |Initial start-up and break-in after overhaul

Wamning: Have a fire extinguisher handy when starting the engine for
the first time.

1  Once the engine has been installed in the vehicle, double-check
the oll and coolant levels.

2 With the spark plugs out of the engine
removed, crank the engine until oil pressure regi
the light goes out. 4
3 Install the spark plugs, hook up the p!

the ECM fuse
n the gauge or

ng up, make a thor-

ine d coolant levels.

ith minimu ccelerate from

shicle to slow f@\ h with the throttle

10 or 124 .“This will load the piston

3 prop%amst the cylinder walls.
.

s vehicle gently fo@i@ 500 miles (no sustained high

een a const ?t}e n the oil level. It's not unusual for
ak-in period.

) 60O miles, change the oil and filter.
2d miles, drive the vehicle normally. Don't

“change the oll and filter again and consider the

= il o = H
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26.9 The notch or arrow on each piston
must face the front (timing chain) end of
the engine as the pistons are installed

(check the marks made during removal). Remove the original bearing

inserts and wipe the bearing surfaces of the connecting rod and cap

with a clean, lint-free cloth. They must be kept spotiessly clean.

Connecting rod bearing oil clearance check

Note: Don't touch the faces of the new bearing inserts with your fin-
gers. Oil and acids from your skin can etch the bearings.

3  Clean the back side of the new upper bearing insert, then fay it in
place in the connecting rod. Make sure the tab on the bearing fits intp
the recess in the rod. Don't hammer the bearing insert into place

be very careful not to nick or gouge the bearing face. Don't Iuﬁq\cate%

the bearing at this time.
4  Clean the back side of the other bearing insert and i»
rod cap. Again, make sure the tab on the bearing fits in
the cap, and don’t apply any lubricant. it's critically+4
mating surfaces of the bearing and connecting n
and oil free when they're assembled.

5 Position the piston ring gaps at 120~
piston (see illustration).
6  Slip a section of plastic or rubber hose o
cap bolt.

7 Lubricate the piston and rings wi

piston ring compressor to the plst otru

1/4-inch to guide the piston’ Wto the vlmd /ﬁgz gs m-
pressed until they're ﬂus\\mth e pist

8 Rotate the cr; aft until th num gné conl od jounal
is at BDC (boijﬂ Qen ) andv4 e@ine oil to the
cyimder wa Is\

With-the mark on tch oq to illustration) fac-
|ng the’ fro:}t’ of e en g ntly in @mon/conneﬂmg rod
assemblv }r‘rlo"me n er on cyhn d rest the bottom edge
of the Hpg cormiress n-the eng ick. If you're working on a

OHC enging, make sure the oil hole mt & lower end of the connecting
rod is facmb‘ the '\gbt (exhaust manifold) side of the engine.

10 Tap the ge of the ring compressor to make sure it's con-
tacting the block around its entire circumference.

11 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
connecting rod into place on the crankshaft journal. The piston rings
may try to pop out of the ring compressor just before entering the
cylinder bore, so keep some downward pressure on the ring compres-
sor. Work slowly, and if any resistance is felt as the piston enters the
cylinder, stop immediately. 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 a ring and/or the piston.

12 Once the piston/connecting rod assembly is installed, the con-
necting rod bearing ail clearance must be checked before the rod cap
is permanently bolted in place.

26.11 Drive the piston into the cylinder
bore with the end of a wooden or plastic
hammer handle

ée stnps ;m each
parsﬂef to the
centerime

“28.17 Measuring the width of the crushed Plastigage to
termine the rod bearing oil clearance (be sure to use the
correct scale - standard and metric ones are included)

13 Cut a piece of the appropriate size Plastigage slightly shorter than
the width of the connecting rod bearing and lay it in place on the num-
ber one connecting rod journal, paralle! with the journal axis (see illus-
tration).

14 Clean the connecting rod cap bearing face, remove the protective
hoses from the connecting rod bolts and install the rod cap. Make sure
the mating mark on the cap is on the same side as the mark on the
connecting rod.

15 Install the nuts and tighten them to the torgue listed in this Chap-

ter's Specifications. Work up to it in three steps. Note: Use a thin-wall .

socket to avoid erroneous forque readings that can result if the socket
is wedged between the rod cap and nut. If the socket tends to wedge
itself between the nut and the cap, lift up on it slightly until it no longer
contacts the cap. Do not rotate the crankshaft at any time during this
operation.

16 Remove the nuts and detach the rod cap, being very careful not
to disturb the Plastigage.

17 Compare the width of the crushed Plastigage to the scale printed
on the Plastigage envelope to obtain the oil clearance (see illustra-
tion). Compare it to this Chapter's Specifications to make sure the
clearance is comect.

18 If the clearance is not as specified, the bearing inserts may be the
wrong size (which means different ones will be required). Before decid-
ing different inserts are needed, make sure no dirt or oil was between
the bearing inserts and the connecting rod or cap when the clearance

2c
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25.3 Tap around the outer edge of the new oil seal with a hammer
and blunt punch to seat it squarely in the bore

bearing journals and/or the bearing faces. Use your fingemail or the
edge of a credit card - don’t nick or scratch the bearing faces.

Final crankshaft installation

18 Carefully lift the crankshaft out of the engine.
19 Clean the bearing faces in the biock, then apply a thin, uniform
layer of moly-base grease or engine assembly lube to each of the bear-
ing surfaces. Be sure to coat the thrust faces as well as the journal face
of the thrust bearing.
20 Make sure the crankshaft journals are clean, then la)
crankshaft back in place in the block. Note: On OHC enging

with the engine block when installing the crankshaft.
2B for additional information on the balance shaft
tion procedure.

21 Clean the faces of the bearings in the
to them.

22 Install the caps in their original locati
toward the front of the engine.
23 Install the bolts.

24 Tighten all except the thn

alead
hrust sur-

ain ‘ ng out toward the

by hand to check for any

P
(_ Rotate m f
obvigus binding. \\_‘/
29 e fina| step isto check ths.crankshaft endplay with feseler

gauges\a\r a digl indicator as described in Section 15. The endplay
if the crankshaft thrust faces aren’t wom or dam-
earings have béen installed.

30 Refer to Section 26 and install the new rear main oil seal.

25 Rear main oil seal - installation

2.2 liter OHV engines
Refer to illustration 25.3

1 Clean the bore in the block/cap and the seal journal on the
crankshaft. Check the crankshaft journal for scratches and nicks that
could damage the new seal lip and cause oil leaks. If the crankshaft is

&
1 ENGINE FRONT

T

O x»

J
damaged, the only }rd@#éfent crankshaft.
2 Applya oll'or multi-purpose grease to the

icate thgﬁsfeé{\\._lip with moly-base
NN
b .

s th?"‘sﬁécial tool, if available
> t fateg toward the front of the

ial tool jgn’t avm’%amfully work the seal lip over
a

Z haft an pt | in with 2 hammer and blunt
il it's seated in t (&e illustration).

4 i ) engine -
% jpped with a one-piece seal that fits into a

block. The crankshaft must be installed first
mai g caps bolted in place, then the new seal should be
sing and the housing bolted to the block (see Chap-

fi raiches and nicks that could damage the new seal lip and
oil leaks. If the crankshaft is damaged, the only alternative is a

or different crankshaft.
6 The old seal can be removed from the housing with a hammer
and punch by driving it out from the back side (see Section 15 in Chap-
ter 2B). Be sure to note how far it's recessed into the housing bore
before removing it; the new seal will have to be recessed an equal
amount. Be very careful not to scratch or otherwise damage the bore
in the housing or oil leaks could develop.
7 Make sure the housing is clean, then apply a thin coat of engine
oil to the outer edge of the new seal. The seal must be pressed
squarely into the housing bore (see Section 15 in Chapter 2B). Work
slowly and make sure the seal enters the bore squarely.
8 The seal lips must be lubricated with moly-base grease or engine
assembly lube before the seal/housing is slipped over the crankshaft
and bolted to the block. Use a new gaskst - no sealant is required -
and make sure the dowel pins are in place before installing the hous-
ing.
8 Tighten the boits a little at a time until they're all at the torque
listed in the Chapter 2B Specifications.

26 Pistons and connecting rods - installation and rod
bearing oil clearance check

Refer to illustrations 26.5, 26.9, 26.11, 26.13 and 26.17

1  Before installing the piston/connecting rod assemblies, the cylin-
der walls must be perfectly clean, the top edge of each cylinder must
be chamfered, and the crankshaft must be in place.

2 Remove the cap from the end of the number one connecting rod
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23.12 Installing the compression rings
with a ring expander - the mark (arrow)
must face up

3@  The oil control ring (lowest one on the piston) is usually installed
first. It's composed of three separate components. Slip the
spacer/expander into the groove (see illustration). if an anti-rotation
tang is used, make sure it's inserted into the drilled hole in the ring
aroove. Next, install the lower side rail. Don't use a piston ring instalia-
tion tool on the oil ring side rails, as they may be damaged. Instead.
place one end of the side rail into the groove between the
spacer/expander and the ring land, hold it firmly in place and slide a
finger around the piston while pushing the rail into the groove (;
lustration). Next, install the upper side rail in the same manner.

10 After the three oil ring components have been installed, check t

n the ring groove.
i1 The number two (middle) ring is installed ne

on. Note: Always follow the instructions printed
box - different manufacturers may require di
mix up the top and middle rings, as they have
12 Use a piston ring installation tool and\pake’
mark is facing the top of the plston/ﬁo@ slip.the rirg i
zroove on the piston (see illustratién). Dog't expand the
shan necessary to slide it over the pls\qr
13 Install the number ongzﬁoblnng i

the mark is facing up. Be éqreful\ot to co\fuse the n

number two rings.

14 Repeat the pte(édure\fqr t?rq re\auﬁhg)\smns.%
A\
B 5. ¥

24 Craﬁkshaft msta
clearanoo’éheék

on)and rr:g(rg\/ 'ng oil

LS

Refer to ilfusfi’a{ions 24.11 and 24.15

1 Crankshaft'ipstaljation is the first step in engine reassembly. it's
zssumed at this poirt that the engine block and crankshaft have been
cleaned, inspected and repaired or reconditioned.

2  Position the engine with the bottom facing up.

3 Remove the main bearing cap bolts and lift out the caps. Lay
them out in the proper order to ensure correct installation.

4  [f they're still in place, remove the original bearing inserts from the
block and the main bearing caps. Wipe the bearing surfaces of the
block and caps with a clean, lint-free cloth. They must be kept spot-
essly clean.

Main bearing oil clearance check

Note: Don't touch the faces of the new bearing inserts with your fin-
gers. Oil and acids from your skin can etch the bearings.

24.11 Lay the Plastigage strips on the
main bearing journals, parallel to the
crankshaft centerline

idth of thé«crushed
ine the \h\aln bearlng

oil to use the correct
mQard mgtric ones
xgre\nclude;ﬂ

anng erts and lay one
in each main beafing@addl t.\l f'one “hearing inserts
from each set has\a lajge grgove i, _make sure \’Boved insert is
installed in the block<'La the other bearing ch’sel in the corre-
ain bearing ?@sure the bearing insert
recess in the Dlo\. or cap on The oil holes in the
up with the ring inserts. Do not ham-
Wc or gouge the bearing faces,

be us N:
6%?\2 flanged thrust bearing must be
nd saddle (counting from the front of

erigines, the thrust bearing must be installed in

of the bearings in the block and the crankshaft
with a clean, lint-free cloth.

“way - straight through the new bearings.

?Je’you re certain the crankshaft is clean, carefully lay it in posi-
%‘(h,.ne main bearings.

OBefore the crankshaft can be permanently installed, the main bear-

\\ﬁg oil clearance must be checked.

1 (Cut several pieces of the appropriate size Plastigage (they should
be slightly shorter than the width of the main bearings) and place one
piece on each crankshaft main bearing journal, parallel with the journal
axis (see illustration).

12 Clean the faces of the bearings in the caps and install the caps in
their original locations (don't mix them up) with the arrows pointing
toward the front of the engine. Don't disturb the Plastigage.

13 Starting with the center main and working out toward the ends,
tighten the main bearing cap bolts, in three steps, to the torque figure
listed in this Chapter’'s Specifications. Don't rotate the crankshaft at
any time during this operation.

14 Remove the boits and carefully lift off the main bearing caps.
Keep them in order. Don't disturb the Plastigage or rotate the
crankshaft. If any of the main bearing caps are difficult to remove, tap
them gently from side-to-side with a sofi-face hammer to loosen them.
15 Compare the width of the crushed Plastigage on each journal to
the scale printed on the Plastigage envelope to obtain the main bear-
ing oil clearance (see illustration). Check the Specifications to make
sure it's comrect.

16 I the clearance is not as specified, the bearing inserts may be the
wrong size (which means different ones will be required). Before decid-
ing different inserts are needed, make sure no dirt or oil was between
the bearing inserts and the caps or block when the clearance was
measured. If the Plastigage was wider at one end than the other, the
journal may be tapered (refer to Section 20).

17 Carefully scrape all traces of the Plastigage material off the main

2C
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23.3 When checking piston ring end gap,
the ring must be square in the cylinder
bore (this is done by pushing the ring
down with the top of a piston as shown)

Oil pan
Cylinder head, pushrods anbl rocke&anns\ )
Intake and exhaustmamfalds g \/
\ SN \\\ \
Rocker arm cover ' \, \ & \ »
Engine rearpléfs \ \.\ N\ \/
F.'ywhee!/dnvepfam\ i /\

2.3 and 2.4 n%e:qoﬂcrenyfne;\\ P
,C?ankshaft‘and maln beakings A \ b, 0
Bearmain oil'seal hotsing LN\
Prston/coaﬁectmg rad‘éssembghes \/
Oil pump
Qil pan, \
Cylrnderﬁead and camshafts
Timing chain housing
Timing chain and sprockets

23 Piston rings - installation

Refer to illustrations 23.3, 23.4, 23.5, 23.9a, 23.9b and 23.12

1 Before installing the new piston rings, the ring end gaps must be
checked. It's assumed the piston ring side clearance has been
checked and verified correct (see Section 19).

2  Lay out the piston/connecting rod assemblies and the new ring
sets so the ring sets will be matched with the same piston and cylinder

23.4 With the ring square in the cylinder,
measure the end gap with a feeler gauge

\ R e Sy

“ during the end gap measurement and engine assembly.

235 If d gap.is tdo sniall, clamp a
file in a\vise ﬂld‘the fing ends (from
/,,.f—ﬂ\q sud unly} to enlarge the

gap ;hghtly

E, -

2 23,\96 DD NOT use a piston ring installation tool when installing

the oil ring side rails

3 Insert the top (number one) ring into the first cylinder and square it
up with the cylinder walls by pushing it in with the top of the piston
(see illustration). The ring should be near the bottom of the cylinder,
at the lower limit of ring travel.

4 To measure the end gap, slip feeler gauges between the ends of
the ring until a gauge equal to the gap width is found (see illustration).
The feeler gauge should slide between the ring ends with a slight
amount of drag. Compare the measurement to this Chapter's Specifi-
cations. If the gap is larger or smaller than specified, double-check to
make sure you have the correct rings before proceeding.

5 If the gap is too small, it must be enlarged or the ring ends may
come in contact with each other during engine operation, which can
cause serious engine damage. The end gap can be increased by filing
the ring ends very carefully with a fine file. Mount the file in a vise
equipped with soft jaws, slip the ring over the file with the ends con-
tacting the file teeth and slowly move the ring to remove material from
the ends. When performing this operation, file only from the outside in
(see illustration).

6 Excess end gap isn't critical unless it's greater than 0.040-inch.
Again, double-check to make sure you have the correct rings for the
engine.

7 Repeat the procedure for each ring that will be installed in the first
cylinder and for each ring in the remaining cylinders. Remember to
keep rings, pistons and cylinders matched up.

8 Once the ring end gaps have been checked/corrected, the rings
can be installed on the pistons.

2 B B E I 14 B & =
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whether or not the journal is out-of-round. Take the measurement at
each end of the journal, near the crank throws, to determine if the jour-
nal is tapered.

7 If the crankshaft journals are damaged, tapered, out-of-round or
wom beyond the limits given in the Specifications, have the crankshaft
reground by an automotive machine shop. Be sure to use the correct
size bearing inserts if the crankshaft is reconditioned.

8  Check the oil seal journals at each end of the crankshaft for wear
and damage. If the seal has worn a groove in the journal, or if it's
nicked or scratched (see illustration), the new seal may leak when the
engine is reassembled. In some cases, an automotive machine shop
may be able to repair the journal by pressing on 2 thin slesve. If repair
isn’t feasible, a new or different crankshaft should be installed.

9 Refer to Section 21 and examine the main and rod bearing
inserts.

21 Main and connecting rod bearings - inspection

Refer to illustration 21.1

1 Even though the main and connecting rod bearings should be
replaced with new ones during the engine overhaul, the old bearings
should be retained for close examination, as they may reveal valuable
information about the condition of the engine (see illustration).

2  Bearing failure occurs because of lack of lubrication, the pres-
ence of dirt or other foreign particles, overloading the engine and cor-
rosion. Regardless of the cause of bearing failure, it must be comrected
before the engine is reassembled to prevent it from happening again.

3 When examining the bearings, remove them from the engine
block, the main bearing caps, the connecting rods and the rod caps
and lay them out on a clean surface in the same general position
their location in the engine. This will enable you to match any i
problems with the corresponding crankshaft journal.
4  Dirt and other foreign particles get into the engine in 2
ways. It may be left in the engine during assembly, of'i
through filters or the PCV systemi It may get into the oil, &
into the bearings. Metal chips from machining opefati
engine wear are often present. Abrasives are 2
components after reconditioning, especially
oughly cleaned using the proper cleaps
source, these foreign objects often end
ng material and are easily recognized.

prevention for this cause of bean
oughly and keep everythip

mended.
5 Lack of lub

from the steél backing of the bearing. Temperatures may increase to
the point where'ifie steel backing turns blue from overheating.
6. Driving habits can have a definite effect on bearing life. Full throt-
tle, low speed operation (lugging the engine) puts very high loads on
bearings, which tends to squeeze out the oil film. These loads cause
the bearings to flex, which produces fine cracks in the bearing face
(fatigue failure). Eventually the bearing material will loosen in pieces
and tear away from the steel backing. Short trip driving leads to corro-
sion of bearings because insufficient engine heat is produced to drive
off the condensed water and corrosive gases. These products collect
n the engine oil, forming acid and sludge. As the oil is carried to the
engine bearings, the acid attacks and corrodes the bearing material.
Incorrect bearing installation during engine assembly will lead to
bearing failure as well. Tight fitting bearings leave insufficient oil clear-

2C-21
‘uuvms OR POGKE!’S. ' amel-r! (polusueo).
SECTIONS
FATIGUE FAILURE IMPROPER SEATING

S RIDE
ED JOURNAL
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211 T @ar&ng failures
i oy
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arvation. Dirt or foreign particles trapped
ult-in high spots on the bearing which lead

22@ overhaul - reassembly sequence

‘ore beginning engine reassembly, make sure you have all the
essary new parts, gaskets and seals as well as the following items
on hand:
Common hand tools
Torque wrench (1/2-inch drive)
Piston ring installation tool
Piston ring compressor
Vibration damper installation tool
Short lengths of rubber or plastic hose to fit over connecting
rod bolts
Plastigage
Feeler gauges
Fine-tooth file
New engine oil
Engine assembly lube or moly-base grease
Gasket sealant
Thread locking compound
2 In order to save time and avoid problems, engine reassembly
must be done in the following general order:

2.2 liter OHV engine

New camshaft bearings (must be done by automotive machine
shop) ,

Crankshaft and main bearings

Piston/connecting rod assemblies

Oil pump

Camshaft and lifters

Timing chain and sprockets

Timing chain cover
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20.1 The oil holes should be chamfered
so sharp edges don't gouge or scratch
the new bearings

20.6 Measure the diameter of €a
points to detect taper and o

Fa

20.3 Rubbing a penny lengthwise on each
journal will reveal its condition - if copper
rubs off and is embedded in the
crankshaft, the journals should
be reground

Y

20.8 If the seals have worn grooves in the crankshaft journals, or
if the seal contact surfaces are nicked or scratched, the new
seals will leak

awire br stiff plastic bristle
to clean the oil passades in
_ the.brankshaft

204
bru

1.

a: OHb\\eogme. measure the piston approxi-

b) If you're W

mately 1/Z-ingh (1
12 Subtract the
clearance. |If &*e/gr ate

) up e the lowsr geige of the skirt.

on name’tar frogrfhe bore Hidmeter to obtain the

specifiedy {ha black will have to be
and new pistgns d rRgs mstaueﬂ

mﬁ( the piston to—rod’clearanqe“‘hy. tW|5t|ng the piston and rod

n op;ﬁque directions. p{ noticeable play indicates excessive wear,

wijch r"u}t be corrected. T%Nﬁvs'con/connectmg rod assemblies

ho d be to an au achrne shop to have the pistons
fesnz mstal!ed

f th Dl fnoved from the connecting rods for any

Jeason, th té‘ken to an automotive machine shop. While

‘% there a connecting rods checked for bend and twist,

sin auio chine shops have special equipment for this pur-

\Qa’se hl-ol lless new pistons and/or connecting rods must be
/ inst; !ehg" not dfsassemb.'e the pistons and connecting rods.

15a Zh the connecting rods for cracks and other damage. Tem-

b(alrg, remove the rod caps, lift out the old bearing inserts, wipe the
N vtcd jmd cap bearing surfaces clean and inspect them for nicks, gouges
a‘hﬂ scratches. After checking the rods, replace the old bearings, slip
L W “the caps into place and tighten the nuts finger tight. Note: If the engine
is being rebuilt because of a connecting rod knock, be sure to install
new rods.

20 Crankshaft - inspection

Refer to illustrations 20.1, 20.3, 20.4, 20.6 and 20.8

1 Remove all burrs from the crankshaft oil holes with a stone, file or
scraper (see illustration).

2 Check the main and connecting rod bearing journals for uneven
wear, scoring, pits and cracks.

3 Rub a penny across each journal several times (see illustration).
If a journal picks up copper from the penny, it’s too rough and must be
reground.

4 Clean the crankshaft with solvent and dry it with compressed air
(if available). Warning: Wear eye protection when using compressed
air. Be sure to clean the oil holes with a stiff brush (see illustration)
and flush them with solvent.

5 Check the rest of the crankshaft for cracks and other damage. It
should be magnafluxed to reveal hidden cracks - an automotive
machine shop will handle the procedure.

6 Using a micrometer, measure the diameter of the main and con-
necting rod journals and compare the results to this Chapter’s Specifi-
cations (see illustration). By measuring the diameter at a number of
points around each journal’s circumference, you'll be able to determine
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9.4a The piston ring grooves can be 19.4b ...
cleaned with a special tool, as

shown here . ..

5  The entire engine block must be washed again very thoroughly
with warm, soapy water to remove all traces of the abrasive grit pro-
duced during the honing operation. Note: The bores can be consid-
ered clean when a lint-free white cloth - dampened with clean engine
oil - used to wipe them out-doesn't pick up any mare honing residue,
which will show up as gray areas on the cloth. Be sure to run a brush
through all oil holes and galleries and fiush them with running water.

&  After rinsing, dry the block and apply a coat of light rust preven-
tive oil to all machined surfaces. Wrap the block in a plastic trash bag
to keep it clean and set it aside until reassembly.

19 Pistons and connecting rods - inspection

Refer to illustrations 19.4a, 19.4b, 19.10 and 19.11

1 Before the inspection process can be carried o
necting rod assemblies must be cleaned and the
rernoved from the pistons. Note: Always usyﬁe\&
the engine is reassembled.

2 Using a piston ring installation t
from the pistons. Be careful not to nick orgoug
cess. \
3 Scrape all traces of carbon fram th opé\be pisto
.ere brush ora piece of fineemery cigth cax be us

stances, use a wire b sh '’ oum i i to r
from the pistons. % ay b

by the wire bruy
aging jgol to;equ}arbon deposits

N
4 Use a pisipn rin
from the,ﬂﬁ%yro\wes. n't availab Qﬁ\eévbroken off the old

ed away

ring wilf'do te job only the carbon deposits

don\f:emobe’égy i récratch the sides of the
ring grooves (se€ illust
5 OnceXhe sits have been removed, clean the piston/rod
JSSEmbiIE:&\UT z’é}yent and dry them with compressed air (if avail-
able). Warning: \We’ar eye protection. Make sure the oil return holes in
the back sides of the ring grooves are ciear.
& If the pistons and cylinder walls aren't damaged or wom exces-
ively, and if the engine block isn't rebored, new pistons won't be nec-
essary. Normal piston wear appears as even vertical wear on the pis-
ton thrust surfaces and slight looseness of the top ring in its groove.
New piston rings, however, should always be used when an engine is
rebuilt.

Carefully inspect each piston for cracks around the skirt, at the

pin bosses and at the ring lands.
8 Look for scoring and scuffing on the thrust faces of the skirt,
holes in the piston crown and burned areas at the edge of the crown. If
the skirt is scored or scuffed, the engine may have been suffering from

W

i ,cf\ Medricd with
al points afound

e the piston diameter at a 90-degree angle to the
piston pin and in line with it

erheating and/or abnormal combustion, which caused excessively

Qgh operating temperatures. The cooling and lubrication systems

should be checked thoroughly. A hole in the piston crown s an indica-
tion that abnormal combustion (preignition) was occurring. Burned
areas at the edge of the piston crown are usually evidence of spark
knock (detonation). If any of the above problems exist, the causes
must be corrected or the damage will occur again. The causes may
include intake air leaks, incorrect fuel/air mixture, low octane fuel, igni-
tion timing and EGR system malfunctions.
9  Corrosion of the piston, in the form of small pits, indicates coolant
is leaking into the combustion chamber and/or the crankcase. Again,
the cause must be corrected or the problem may persist in the rebuilt
engine.
10 Measure the piston ring side clearance by laying a new piston ring
in each ring groove and slipping a feeler gauge in beside it (see illus-
tration). Check the clearance at three or four locations around each
groove. Be sure to use the correct ring for each groove - they are dif-
ferent. If the side clearance is greater than specified in this Chapter,
new pistons will have to be used.
11 Check the piston-to-bore clearance by measuring the bore' (see
Section 17) and the piston diameter. Make sure the pistons and bores
are correctly matched. Measure the piston across the skirt, at a 90-
degree angle to the piston pin (see illustration). The measurement
must be taken at a specific point, depending on the engine type, to be
accurate.

a) The piston diameter on 2.2 liter OHV engines is measured directly

in line with the piston pin centerline.

2C
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17.4c The gauge is then measured with a micrometer to
determine the bore size

op (just under the
bore, parallel 1o the

at the same three locations

perpendicuiar to the crankshaft axis.
7 The tap%( of edgh cylinder is the difference between the bore diame-
ter at the top of cylinder and the diameter at the bottom. The out-of-
round specification of the cylinder bore is the difference between the par-
allel and perpendicular readings. Compare your results to this Chapter’s
Specifications.

8  If the cylinder walls are badly scuffed or scored, or if they're out-of-
round or tapered beyond the limits given in this Chapter's Specifications,
have the engine block rebored and honed at an automotive machine shop.
9  [f arebore is done, oversize pistons and rings will be required.

10 Using a precision straightedge and feeler gauge, check the block
deck (the surface the cylinder heads mate with) for distortion as you did
with the cylinder heads (see Section 10). If it's distorted beyond the speci-
fied limit, the block decks can be resurfaced by an automotive machine
shop.

18.3a A “bottle brush” hone will pro
never honed inders

ebored. Hom‘Qg\is all that's neces-
M

QN
&~

g Roring the cylinders, install the main bearing caps and
en the bolts o the specified torgue.

[ypes of cylinder hones are commonly available - the flex
o] r “pottle brush™ type and the more traditional surfacing hone
s ing-loaded stones. Both will do the job, but for the less experi-

3
h

a) Mount the hone in the drill motor, compress the stones and siip it
into the first cylinder (see illustration). Be sure to wear safety gog-
gles or a face shield!

b) Lubricate the cylinder with plenty of honing oil, turn on the drill
and move the hone up-and-down in the cylinder at a pace that will
produce a fine crosshatch pattern on the cylinder walls. Ideally,
the crosshatch lines should intersect at approximately a 60~
degree angle (see illustration). Be sure to use plenty of lubricant
and don't take off any more material than is absolutely necessary
to produce the desired finish. Note: Piston ring manufacturers
may specify a smaller crosshatch angle than the traditional 60-
degrees - read and follow any instructions included with the new
rings.

¢) Don't withdraw the hone from the cylinder while it's running.
Instead, shut off the drill and continue moving the hone up-and-
down in the cylinder until it comes to a complete stop, then.com-
press the stones and withdraw the hone. If you're using a “bottle
brush” type hone, stop the drill motor, then turn the chuck in the
normal direction of rotation while withdrawing the hone from the
cylinder.

d) Wipe the oil out of the cylinder and repeat the procedure for the
remaining cylinders.

4  After the honing job is complete, chamfer the top edges of the
cylinder bores with a small file so the rings won’t h when the pis-
tons are installed. Be very careful not to nick the cylinder walls with the
end of the file.
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16. 8 All bolt holes in the block - particularly the main bearing cap
and head bolt holes - should be cleaned and restored with a tap
(be sure to remove debris from the holes after this is done)

4—————CENTERLINE OF ENGINE ——»

e \ \
\
X :

17.4a Measure the d"amﬂX\of ea

engine centerline W\gnr}wﬁ ﬂql\:ﬂ; i
round is the rence between
between thef diameter Mebp of

\ N '&l\the bOttorh\o

the raoles tﬁ remdqe ru\sﬁ corrosion alant or sludge and
restors, damégéd threads (sée |IIK$4Jaﬂ‘o If possible, use com-
oressed” gir to tflear th&-toles of deMroduced by this operation.
Now is a gqod Tll'('le to clean the threads on the head bolts and the
main bearing'gap bglts as well.

3 Reinstall thenain bearing caps and tighten the bolts finger tight.

10 After coating the sealing surfaces of the new core plugs with Per-
matex no. 2 sealant, or equivalent, install them in the engine block.
Make sure they’re driven in straight and seated properly or leakage
could result. Special tools are available for this purpose, but a large
socket, with an outside diameter that will just slip into the core plug, a
1/2-inch drive extension and a hammer will work just as well (see illus-
tration).

11 Apply non-hardening sealant (such as Permatex no. 2 or Teflon
oipe sealant) to the new oil gallery plugs and thread them into the holes
n the block. Make sure they're tightened securely.

12 If the engine isn't going to be reassembled right away, cover it
with a large plastic trash bag to keep it clean.

16.10 A large socket on an extehsm\hhan be. used to drive the
S i o thé\‘bpres \

new c?pluq
= (8

\. \17/4b The ability to “feel” when the telescoplng gauge is at the
\ > correct point will be developed over time, so work slowly and
s repeat the check until you're satisfied the bore
measurement is accurate

17 Engine block - inspection

Refer to illustrations 17.4a, 17.4b and 17.4c

Note: The manufacturer recommends checking the block deck and
transaxle mounting bolt hole bosses for warpage and the main bearing
bore concentricity and alignment. Since special measuring tools are
needed, the checks should be done by an automotive machine shop.
Also, if you're working on a OHC engine, it may be a good idea to verify
the condition of the oil flow check valve located in the oil passage in the
right front corner of the block deck.

1 Before the block is inspected, it should be cleaned as described
in Section 16.

2  Visually check the block for cracks, rust and corresion. Look for
stripped threads in the threaded holes. It's also a good idea to have
the block checked for hidden cracks by an automotive machine shop
that has the special equipment to do this type of work. If defects are
found, have the block repaired, if possible, or replaced.

3  Check the cylinder bores for scuffing and scoring.

4  Check the cylinders for taper and out-of-round conditions as fol-
lows (see illustrations):

2C
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15.4a Use a center-punch or number stamping dies to mark the
main bearing caps to ensure installation in their original locations
on the block (make the punch marks near one of the bolt heads)

B - - =
16.4a A hammer and large punch can be ysed to knock the core
plugs sideways in thei hore

their locations. They should be numberéd consecuti gly fro
the engine to the rear. If they arep’t am With Ymber <
dies or a center punch (see il . Maig bearing, Caps
have a cast-in arrow, which pointajo thésfront of the epdine
tration). Loosen the maipb@h{ing
they can be removed by'hand. Note if

're retur r origipal |
sure they’re eu/r}eﬂ‘g:.utr\‘re{ Onb;Ra

reinstalled. B N

/\\‘.
5 On OHGmodels, remove the balapte Q)ry. Be sure to
note the exactlocatiognof thevoil p drive chain before dis-

assembly to ensyre thescorréct timing € palance shafts to the
crankshaft fotation efert C pter addffional information on the
balance shaff aséem%‘@Jéi andqsialigtion procedure.

6  Gently tapithe caps with a soft-fabe hammer, then separate them
from the entgine bidgk. If necessary, use the bolts as levers to remove the
caps. Try not 19 drpb the bearing inserts if they come out with the caps.
7 Carefully liftfhe crankshaft out of the engine. It may be a good idea
to have an assistant available, since the crankshaft is quite heavy. With
the bearing inserts in place in the engine block and main bearing caps.
return the caps to their respective locations on the engine block and
tighten the bolts finger tight.

16 Engine block - cleaning

Refer to illustrations 16.4a, 16.4b, 16.8 and 16.10

1 Remove the main bearing caps and separate the bearing
inserts from the caps and the engine block. Tag the bearings, indi-
cating which cylinder they were removed from and whether they

N\

15.4b The arrow on the main beating cap.indicates the front of the

“engine, N\ |

’ % g.4b Pull the core plugs from the block with pliers
N

in the cap or the block, then set them aside.
2~ Using a gasket scraper, remove all traces of gasket material from
the engine block. Be very careful not to nick or gouge the gasket sealing
surfaces.
3 Remove all of the covers and threaded oil gallery plugs from the
block. The plugs are usually very tight - they may have to be drilled out
and the holes retapped. Use new plugs when the engine is reassembled.
4  Remove the core plugs from the engine block. To do this, Knock
one side of the core plug into the block with a hammer and punch, then
grasp themn with a pair of large adjustable pliers and lever them out (see
illustrations). Caution: The core plugs (also known as freeze or soft
plugs) may be difficult or impossible to retrieve if they’'re driven into the
block coolant passages.
5  [If the engine is extremely dirty, it should be taken to an automotive
machine shop to be steam cleaned or hot tanked.
6  After the block is returmed, clean all oil holes and oil galleries one
more time. Brushes specifically designed for this purpose are available
at most auto parts stores. Flush the passages with warm water until the
water runs clear, dry the block thoroughly and wipe all machined sur-
faces with a light, rust preventive oil. If you have access to compressed
air, use it to speed the drying process and blow out all the oil holes and
galleries. Wamning: Wear eye protection when using compressed air!
7 If the block isn't extremely dirty or sludged up, you can do an ade-
quate cleaning job with hot soapy water and a stiff brush. Take plenty of
time and do a thorough job. Regardless of the cleaning method used, be
sure to clean all oil holes and galleries very thoroughly, dry the block
completely and coat all machined surfaces with light oil.
8 The threaded holes in the block must be clean to ensure accurate
torgue readings during reassembly. Run the proper size tap into each.of
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14.1 A ridge reamer is required to remove the ridge from the top
of each cylinder - do this before removing the pistons!

14.6 To prevent damage to th\.[ nkshz
walls, slip sections of rubbef"or plastic

before rgrqovmg\he pl ons/r S/
4  Check the connechqg rodfs and

os for 1§entlf rks I
they aren’t plainly ‘marked, use\a\ alh\cenfer pun make the
appropriate nupiker of [hqen}ahuna vm/h@ ‘rod A cagtf, 2,3, etc.,
depending o the e??gme type and cylinder ?he{?e asﬁoma:ed with).

5 Logsen each oftke r-ohnec rod \nbftg/\{m-turn at a time
intil théy c:m be'remov Hand. Re 6\& snumber one connect-
ing rod capand, beé:mg éeﬁ, Don’ tﬁ&t e'bearing insert out of the
cap. b ~

6 Slipy Qhor‘biength of plastic or ru\brﬁer hose over each connecting
rod cap bol\to prb:ect the crankshaft journal and cylinder wall as the
piston is removed {see illustration).

Remove the bearing insert and push the connecting rod/piston
assembly out 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, double-check to make sure all of the ridge was
removed from the cylinder.

8 Repeat the procedure for the remaining cylinders.

9  After removal, reassemble the connecting rod caps and bearing

inserts in their respective connecting rods and install the cap nuts fin-
ger tight. Leaving the old bearing inserts in place until reassembly will

help prevent the connecting rod bearing surfaces from being acciden-
tally nicked or gouged.

10 Don’t separate the pistons from the connecting rods (see Section

19 for additional information).

14.3 Check the conneg 'ng’\d sida:

&3 ra;itfe yJith a feeler gauge
\

15 Crankshaft - removal

Refer to illustrations 15.3, 15.4a and 15.4b

Note: The crankshaft can be removed only after the engine has been
removed from the vehicle. It's assumed the flywheel or driveplate,
crankshaft balancer, timing chain, oil pan, oil pump and piston/con-
necting rod assemblies have already been removed. The rear main oil
seal housing (OHC only) must be unboited and separated from the
block before proceeding with crankshaft removal.

1 Before the crankshaft is removed, check the endplay. Mount a
dial indicator with the stem in line with the crankshaft and just touching
one of the crank throws.

2  Push the crankshaft all the way to the rear and zero the dial indi-
cator. Next, pry the crankshaft to the front as far as possible and check
the reading on the dial indicator. The distance it moves is the endplay.
If it's greater than specified in this Chapter, check the crankshaft thrust
surfaces for wear. If no wear is evident, new main bearings should cor-
rect the endplay.

3  If a dial indicator isn't available, feeler gauges can be used. Gently
pry or push the crankshaft all the way to the front of the engine. Slip
feeler gauges between the crankshaft and the front face of the thrust
main bearing to determine the clearance (see illustration).

4  Check the main bearing caps to see if they're marked to indicate

2C
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13.14 Thread long bolts into the sprocket
bolt holes to use as a handle when
removing and installing the camshaft

13.22 Be sure to apply moly-base gre
lube to the cam lobes and bearing

| @@;

14 Thread long bojts\| 1 et bolt
A2 e
it's
NN

v'th illustra-
near the block
withdrawn (see
Inspection ®

Refer to illustation43.17
16  After the samshaft has been removed from the engine, cleaned

with solvent and ‘dried, inspect the bearing journals for uneven wear,
pitting and evidence of seizure. If the journals are damaged, the bear-
ing inserts in the block are probably damaged as well. Both the
camshaft and bearings will have to be replaced.

17 Measure the bearing journals with a micrometer (see illustration)
to determine if they're excessively worn or out-of-round.

18 Check the camshaft lobes and oil pump drive and driven gears for
heat discoloration, score marks, chipped areas, pitting and uneven
wear. If the lobes and gears are in good condition and if the lobe lift
measurements are as specified, the’components can be reused.

19 Check the bearings in the block for wear and damage. Look for
galling, pitting and discolored areas.

20 The inside diameter of each bearing can be determined with a

so the lobes go
iiiustrg{ion

13.15 Support the camshaft near the
block to avoid damaging the bearings

i

13.17\_M\ea\sur§ ;rre camshaft
A jbl\.arné?‘u?ameter

ide micrometer,
rom the corre-

i | diamat
eter(s) to obt@j aring oil clearance.
| be riqfoﬁ gardless of the condi-
aft i aplacement r es special tools and exper-
e it outside the 5 the home mechanic. Take the
ot Hop to ensure the job is done cor-
>
' shaft bearing journals and cam lobes with moly-
os.engine assembly lube (see illustration)
camshaft into the engine. Support the cam near the
careful not to scrape or nick the bearings. Install the
ate and tighten the bolts.

efer to Chapter 2A to complete the installation of the lifters, tim-
chain and sprockets.

Subtract the og
spondjng oeal i

14 Pistons and connecting rods - removal

Refer fo iliustrations 4.1, 14.3 and 14.6

Note: Prior to removing the piston/connecting rod assemblies, remove
the cylinder head(s), the oil pan and the oil pump by referring to the
appropriate Sections in Parts A or B of Chapter 2.

1 Use your fingemail to feel if a ridge has formed at the upper limit
of ring travel (about 1/4-inch down from the top of each cylinder). If
carbon deposits or cylinder wear have produced ridges, they must be
completely removed with a special tool (see illustration). Follow the
manufacturer’s instructions provided with the tool. Failure to remove
the ridges before attempting to remove the piston/connecting rod
assemblies may result in piston breakage.

2  After the cylinder ridges have been removed, turn the engine
upside-down so the crankshaft is facing up.

3 Before the connecting rods are removed, check the endplay with
feeler gauges. Slide them between the first connecting rod and the
crankshaft throw until the play is removed (see illustration). The end-
play is equal to the thickness of the feeler gauge(s). If the endplay
exceeds the service limit, new connecting rods will be required. If new
rods (or a new crankshaft) are installed, the endplay may fall under the
minimum specified in this Chapter (if it does, the rods will have to be
machined to restore it - consult an automotive machine shop for
advice if necessary). Repeat the procedure for the remaining connect-
ing rods.

ity
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12.6 Apply a small dab of grease to each 13.3 The dial indicator plunger must be

keeper as shown here before installation - positioned directly above and in line with A \
it'll hold them in place on the valve stem the pushrod (use a short length of vacuum e lobe helghts on each
as the spring is released hose to hold the plunger over the pushrod hb:.gpt is less than
end if you encounter difficulty keeping the le sinimum, replace

plunger on the pushrod)

2c

13.12a Remove the oil pump ﬁveml.orl engine) . /< &&>

13.12b Be sure to install a new O-ring

\/ a: TDC on the compression stroke.
6 Move the dial indicator to the remaining number one cylinder
pushrod and repeat the check. Be sure to record the results for each

13 Camshaft and beanngg\{Z Z}IkOH\fengme)\ re

inspection and in /stqllatto‘n \\ gx\tx

valve.
Note: This procedufé@pp ies to‘t{ge 22~mer OHV en \\;mte there 7 Repeat the check for the remaining valves. Since each piston
isn't enough fOPQi to re) oVE ethe camsyq@ff with mee,qh\s,}n the vehi- must be at TDC on the compression stroke for this procedure, work
cle, the engmé m\)é'! be o of\lbe vehi }Jé and rﬁounteg on a stand for from cylinder-to-cylinder following the firing order sequence.

l.llb

= this procedure; \\ \ BN 8  After the check is complete, compare the results to this Chapter's

/“‘\ 2R Specifications. If camshaft lobe lift is less than specified, cam lobe

. Camshaft Iobe hﬁ:ch)eck & N “  wear has occurred and a new camshaft should be installed.

m With éylmder’ head installed \\ y > With cylinder head removed
Refer to J.%.L,stratron 13.3 Refer to illustration 13.9

ey 1 In ordento déiermme the extent of cam lobe wear, the lobe lift 9  If the cylinder head(s) have already been removed, an alternate

) should be checked prior to camshaft removal. Refer to Chapter 2A and method of lobe measurement can be used. Remove the camshaft as

remove the valve cover. described below. Using a micrometer, measure the lobe at its highest
2  Position the number one piston at TDC on the compression point. Then measure the base circle perpendicular (90-degrees) to the
stroke (see Section 4). lobe (see illustration). Do this for each lobe and record the results.

x; 3  Beginning with the number one cylinder valves, loosen the rocker 10 Subtract the base circle measurement from the lobe height. The

;_.er arm nuts and pivot the rocker arms sideways. Mount a dial indicator an difference is the lobe lift. See Step 8 above.

_33 the engine and position the plunger against the top of the first pushrod.

= The plunger should be directly in line with the pushrod (see illustra- Removal

o tion). Refer to illustrations 13.12a, 13.12b, 13.14 and 13.15

';_ 4  Zero the dial indicator, then very slowly turn the crankshaft in the 11 Refer to the appropriate Sections in Chapter 2A or 2C and

g normal direction of rotation (clockwise) until the indicator needie stops remove the timing chain and sprockets, lifters and pushrods.

all and begins to move in the opposite direction. The point at which it 12 Remove the oil pump drive. If it's stuck, remove the oil pump and

i stops indicates maximum cam lobe lift. push the drive out with a long socket extension. Be sure to replace the
5 Record this figure for future reference, then reposition the piston O-ring before reassembly (see illustrations).
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10.18 Check each valve spring for squareness

18 Stand each spring on a flat surface and check it for squareness
(see illustration). If any of the springs are distorted or sagged, replace
all of them with new parts.
19 Check the spring retainers and keepers for obvious wear and
cracks. Any questionable parts should be replaced with new ones, as
extensive damage will occur if they fail during engine operation. Make
sure the rotators (OHC engine only) operate smoothly with no binding
or excessive play.
20 On OHV models, check the rocker arm faces (the areas that con-
tact the pushrod ends and valve stems) for pits, wear, galling, scor
marks and rough spots. Check the rocker arm pivot contact areas gnd
pivot balls as well. Look for cracks in each rocker arm and nut.
21 Inspect the pushrod ends for scuﬁing and excessive wear.

if it's bent.

22 Check the rocker arm studs in the cylinder
threads and secure installation.

23 Any damaged or excessively worn pai
new cnes.
24  On OHC models, refer to Chapt

25
generally poor condition and wors
usually the case in an eng that’
valves in the cylinder h
recommendatlons Ef
11 Val rvﬁ:\ \> >
s\\/,&,
1 B/caus/e x rlature g{o))and the special tools
and eaulprne\ht n i s, the valve seats and the
valve gu\sies ¢ own as a e job, should be done by a
prof»assmné%R
2  Theh mechanic can remove and disassemble the head, do
the initial cleaning”and inspection, then reassemble and deliver it to a
dealer service department or an automotive machine shop for the
actual service work. Doing the inspection will enable you to see what
condition the head and valvetrain components are in and will ensure
that you know what work and new parts are required when dealing
with an automotive machine shop.
3  The dealer service department, or automotive machine shop, will
remove the valves and springs, recondition or replace the valves and
valve seats, recondition the valve guides, check and repiace the valve
springs, rotators, spring retainers and keepers (as necessary), replace
the valve seals with new ones, reassemble the valve components and
make sure the installed spring height is correct. The cylinder head gas-
ket surface will also be resurfaced if it's warped.

ent"f.rom the valve ser-
dsed air, if available,

R@(m}er head -\F{ass{n.]:b?()
% <) fef\hgts@s
s of
ir
X fss
2 sel

already be in place. Begin the reassembly procedure
1

r not the head was sent to an automotive
wicing, make sure it's clean before beginning

nit out for valve servicing, the valves and related

LY
Et;a:%?he spring seats or valve rotators (if equipped) before the

 Anstall new seals on each of the valve guides. Using a hammer

nd a deep socket or seal installation tool, gently tap each seal into
place until it's completely seated on the guide (see illustration). Don't
twist or cock the seals during installation or they won't seal properly on
the valve stems.
5 Beginning at one end of the head, lubricate and install the first
valve. Apply moly-base grease or clean engine oil to the valve stem.
6 Position the valve springs (and shims, if used) over the valves.
Compress the springs with a valve spring compressor and carefully
install the keepers in the groove, then slowly release the compressor
and make sure the keepers seat properly. Apply a small dab of grease
to each keeper to hold it in place if necessary (see illustration).
7  Repeat the procedure for the remaining valves. Be sure to return
the components to their original locations - don’t mix them up!
8  Check the installed valve spring height with a ruler graduated in
1/32-inch increments or a dial caliper. If the head was sent out for ser-
vice work, the installed height should be correct (but don't automati-
cally assume it is). On OHV modeis, the measurement is taken from the
top of each spring seat, rotator or top shim to the bottom of the
retainer. On OHC models, measure from the tip of the valve stem to the
top of the camshaft housing mounting surface. If the height is greater
than specified in this Chapter, shims can be added under the springs
to correct it. Caution: Do not, under any circumstances, shim the
springs to the point where the installed height is less than specified.
8@  On OHV models, apply moly-base grease to the rocker arm faces
and the pivot balls, then install the rocker arms and pivots on the cylin-
der head studs (see Chapter 2A).
10 If you're working on a OHC engine, refer to Chapter 2B and install
the camshafis, lifters and housings on the head.
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10.14 A dial indicator can be used to determine the valve stem-
to-guide clearance (move the valve stem as indicated
by the arrows)

VALVE STEM TIP

VALVE SPRING
RETAINER LOCK
GROOQOVES

EXHAUST
VALVE

Y

fegdon \\ 3
W™ oy
\J \)!Q}ngﬂi <3

10.15 ﬂhgck fb\ \lv\e wée\k at lha pomts shown here

P

s N \ ,\ 4 2N X :

»,':'
ble), keepers and retainers w:t}\solvém and‘dry them th{rj \M\‘Qc
the components from one-valve aba timé.to avold mixing u t

10 Scrape off any rtéavy depos‘%s thahhag( have.f the
valves, then use a motonzed Mre bru’sn to rgMove tie'bgwom the

valve heads and stefhs Agazn r\fﬁqk} surq e vaJyes BQI)I get mixed
up. / _\\.“‘ \\.A‘ .\-. //, ( ,\‘ : \\'. \_,
’nSpOCtl‘Oﬂ N \ \\ £ ¢ ( 5\ \‘ s

Refef to ilstrations 10*12 10, 14, :o,(5 m ;6/ 10.17 and 10.18
Note: Be sure fo phn‘orm aﬁ of tl*@%oji()ywng inspection procedures
before c;onchfdmg machine shop wor.g)rs required. Make a list of the
itemns that'qeed attention.

Cylinder head”

11  Inspect the head very carefully for cracks, evidence of coolant
leakage and other damage. If cracks are found, check with an automo-
tive machine shop concerning repair. If repair isn't possible, a new
cylinder head should be obtained.

12 Using a straightedge and feeler gauge, check the head gasket
mating surface for warpage (see illustration). If the warpage exceeds
the limit in this Chapter's Specifications, it can be resurfaced at an
automotive machine shop.

13 Examine the valve seats in each of the combustion chambers. If
they're pitted, cracked or burned, the head will require valve service
that’s beyond the scope of the home mechanic.

14 Check the valve stem-to-guide clearance by measuring the lateral
movement of the valve stem with a dial indicator attac™ad securely to

e, 0 I

1. 3 ‘IO‘} Measure the free length of each valve spring with a dial or

vernier caliper

the head (see illustration). The valve must be in the guide and approx-
imately 1/16-inch off the seat. The total valve stem movement indi-
cated by the gauge needle must be divided by two to obtain the actual
clearance. After this is done, if there's still some doubt regarding the
condition of the valve guides, they should be checked by an automo-
tive machine shop (the cost should be minimal).

Valves

15 Carefully inspect each valve face for uneven wear, deformation,
cracks, pits and burned areas. Check the valve stem for scuffing and
galling and the neck for cracks. Rotate the valve and check for any
obvious indication that it's bent. Look for pits and excessive wear on
the end of the stem. The presence of any of these conditions (see
illustration) indicates the need for valve service by an automotive
machine shop.

16 Measure the margin width on each valve (see illustration). Any
valve with a margin narrower than specified in this Chapter will have to
be replaced with a new one.

Valve components

17 Check each valve spring for wear (on the ends) and pits. Measure
the free length and compare it to this Chapter's Specifications (see
illustration). Any springs that are shorter than specified have sagged
and shouldn’t be reused. The tension of all springs should be checked
with a special fixture before deciding they're suitable for use in a rebuilt
engine (take the springs to an automotive machine shop for this
check).

2C

s T
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9.2 A small plastic bag. with an

appropriate label, can be used to store the
valve train components so they can be
kept together and reinstalled in the
original positions

cedures, and repl me .aren
be more practicaf an mrca &) he
replacerment & ratFrgr rr?aa taking the tim:

| of the intake and

and recondition th gma\)'\(s)

1 Cylintler head Sse

exhatist vafves a :?é‘%@ re working on a OHC
enging, the' Eaﬁ\sha and h smg removed before begmnmg
the eylinder head disassembly procad e (see Chapter 2B). If you're
working 0 a 2\&I|ter OHV engine, remove the rocker arm nuts, pivot
balls and rch&ker a\a‘ms from the cylinder head studs. Label the parts or
store them seha(‘éteiy so they can be reinstalled in their original loca-
tions.

2  Before the valves are removed, arrange to label and store them,
along with their related components, so they can be kept separate and
reinstalled in their original locations (see illustration).

3  Compress the springs on the first valve with a spring compressor
and remove the keepers (see illustration). Carefully release the valve
spring compressor and remove the retainer, the spring and the spring
seat (if used). Note that valve rotators are installed under the springs on
the OHC engine.

4  Pull the valve out of the head, then remove the oil seal from the
guide. If the valve binds in the guide (won't pull through), push it back
into the head and deburr the area around the keeper groove with a fine

mbie, inspect

volv 0

9.3 Use a valve spring compressor to
compress the spring, then remove the
keepers from the valve stem

9.4 Ifthe -«!@\@ vr&u pisdl thfough the
~guide, dabwﬁ’oe eoge of the stem end
and the-ares, arr.ahﬁ the top of the keeper
(\ grodye -(tr' = ‘ye or whetstone
N\

file or whetslmustfntion)
5 Repeat lire forthe remednng (-\,3. Remember to keep
all the parts h val!ve togeitier =o ;‘@\ Sarbe reinstalled in the X

and relare: ::i“ﬁ*\¥ < have been removed and
a thoroughly cleaned
being done, finish the
peginning the cylinder head

ed. If a complete ergiré Bves
mbly prog€dures Befors

cleaning of the cylinder headis) and related valve train
@%s followed by a detailed inspection, will enable you to
much valve service work must be done during the engine

ul Note: If the engine was severely overheated, the cylinder

ovel
"? is probably warped (see Step 12).

Cleamng

2  Scrape all traces of old gasket material and sealant off the head
gasket, intake manifold and exhaust manifold mating surfaces. Be very
careful not to gouge the cylinder head. Special gasket removal sol-
vents that soften gaskets and make removal much easier are available
at auto parts stores.

3  Remove all built up scale from the coolant passages.

4  Run a stiff wire brush through the various holes to remove
deposits that may have formed in them.

5 Run an appropriate size tap into each of the threaded holes to
remove corrosion and thread sealant that may be present. If com-
pressed air is available, use it to clear the holes of debris produced by
this operation. Warning: Wear eye protection when using compressed
air!

6 Clean the rocker arm pivot stud threads with a wire brush (except
OHC engine).

7  Clean the cylinder head with solvent and dry it thoroughly. Com-
pressed air will speed the drying process and ensure that all holes and
recessed areas are clean. Note: Decarbonizing chemicals are available
and may prove very useful when cleaning cylinder heads and valve train
components. They're very caustic and should be used with caution. Be
sure to follow the instructions on the container.

8 Clean the rocker arms, pivot balls, nuts and pushrods (except
OHC engine) with solvent and dry them thoroughly (don’t mix them up
during the cleaning process). Compressed alr will speed the drying
process and can be used to clean out the oil passages.

9  Clean all the valve springs, spring seats, rotators (where applica-
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6.28 Lift the engine/transaxie assembly from the engine
compartment and guide it carefully around any obstacles as an
assistant raises the hoist until it clears the front of the vehicle

ber of factors, with the number one consideration being the condition
f the block. Other considerations are cost, access to machine shop
sacilities, parts availability, time required to complete the project and
the extent of prior mechanical experience.

Some of the rebuilding alternatives include:

Individual parts - if the inspection procedures reveal the engine
nlock and most engine components are in reusable condition, pur-
chasing individual parts may be the most economical alternative. The
slock, crankshaft and piston/connecting rod assemblies should all be
nspected carefully. Even if the block shows little wear, the cylinger
oores should be surface honed.

Short block - A short block consists of an engine blogk wi

Long block - A long block consists

«ets incorporated throughout
~al parts is all that's necess

Give careful thoug e 18 best for y
cuss the 5|tuat|0 I altomotive machi shc{p?
sealers and expe bunld‘a{s be e grdering @lrcha&mg
vpiacemem paﬂﬁ\\ &
'\ \
il \\ B N

8 Eﬂglner ove)gaulw:s%sem {{x%@n

It s much aasmr to déssemble work on the engine if it's
mounted ona poﬁﬂble engine stand. A stand can often be rented quite
cheaply fromhan mpment rental yard. Before it's mounted on a
stand, the flywh /drlvepiate should be removed from the engine.

If a stand isn't available, it's possible to disassemble the engine
vith it blocked up on the floor. Be extra careful not to tip or drop the
engine when working without a stand.

If you're going to obtain a rebuilt engine, all external components
must come off first, to be transferred to the replacement engine, just as

they will if you're doing a complete engine overhaul yourself. These

nclude:
Alternator and brackets
Emissions control components
Ignition coil/module assembly, spark plug wires and spark plugs
Thermostat and housing cover
Water pump

EFl components

Intake/exhaust manifolds

Oil filter

Engine mounts

Clutch and flywheel/driveplate
Note: When removing the extermnal components from the engine, pay
close attention to details that may be helpful or important during instal-
lation. Note the installed position of gaskets, seals, spacers, pins,
brackets, washers, bolts and other small items.
4 i you're obtaining a short block, which consists of the engine
block, crankshaft, pistons and connecting rods all assembled, then the
cylinder head(s), oil pan and oil pump wiil have to be removed as well.
See Engine rebuilding alternatives for additional |on’ ?ﬂatlon regarding
the different possibilities to be considered.
5 If you're planning a complete overhaul, the engirie must be disas-
sembled and the intemnal components remgved the fQHOW|nggeneral
order: b / A

2.2 liter OHV engines ( Q ' S
Rocker arm cover
Intake and exhaust
Rocker arms and pu
Valve lifters
Cylinder heéd

; 2
Timing chain r <f\\\
Timing cha prockets (p :\>/
) ;
: : : . 2C

main oil seal housing
\ Erankshaft and main bearings
fBefore beginning the disassembly and overhaul procedures,
ake sure the following items are available. Also, refer to Engine over-

haul - reassembly sequence for a list of tools and materials needed for
engine reassembly. i

Common hand tools

Small cardboard boxes or plastic bags for storing parts

Gasket scraper

Ridge reamer

Vibration damper puller

Micrometers

Telescoping gauges

Dial indicator set

Valve spring compressor

Cylinder surfacing hone

Piston ring groove cleaning tool

Electric drill motor

Tap and die set

Wire brushes

Oil gallery brushes

Cleaning solvent

Y

9 Cylinder head - disassembly

Refer to illustrations 9.2, 9.3 and 9.4

Note: New and rebuilt cylinder heads are commonly available for most
engines at dealerships and auto parts stores. Due to the fact that some
specialized tools are necessary for the disassembly and inspection pro-
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65 Labeleachwnrebeforeunpluggingmem

4  Remove the air cleaner assembly and the intake ducts (see Chap-  2° ' move the transaxle-to-

ter 4).
1 still ing the engine to the
i gb onnect anything still

5 Remove the plastic firewall covers. Label the vacuum lines, emis-
as an assembly out of the

sions system hoses, wiring connectors. ground straps and fuel lines to
ensure correct reinstallation, then detach them. The relay panel and
bracket can be detached as an assembly. Pieces of masking tape with
numbers or letters written on them work well for marking wires and
hoses (see illustration). If there's any possibility of confusion, make a
sketch of the engine compartment and clearly label the lines, hoses
and wires.

6 Raise the vehicle and support it securely on jackstands
cooling system (see Chapter 1).

7  Label and detach all coolant hoses from the engipé
8 Remove the coolant reservoir, cooling fan, s
(see Chapter 3).

9 Remove the drivebelt and idler, if egu
Remove the crankshaft pulley/balancer (sge
10 Disconnect the fuel lines running
(see Chapter 4). Plug or cap all op
11 Drsconnect the throttle Irn >

3 nothing is hanging up as the
- O

i A‘-['Qaasserrlbly is out of the vehicle, remove

@k its. Carefully separate the engine from

% orking on a vehicle with an automatic

orgue converter stays in place (clamp a pair of

s\dusing to keep the converter from sliding out). If

pletely disengaged from the clutch.
ae the clutch and flywheel or driveplate and mount the

31 Check the engine and transaxle mounts. If they’re worn or dam-
aged, replace them.

32 If you're working on a manual transaxle equipped vehicle, install
the clutch and pressure plate (see Chapter 7). Now is a good time to
install a new clutch. Apply a dab of high-temperature grease to the
input shaft.

33 Caution: DO NOT use the transaxle-to—engme bo.'fs to force the
transaxle and engine together. If you're working on an automatic
transaxle equipped vehicle, take great care when installing the torque
converter, following the procedure outlined in Chapter 7.

34 Carefully lower the engine into the engine compartment - make
sure the mounts line up. Reinstall the remaining components in the
reverse order of removal. Double-check to make sure everything is
the exhaust system from the engine (see Chapter 4). connected correctly.

t the components from the transaxle, including the 35 Add coolant. oil, power steering and transmission fluid as needed.

driveaxles, €ables, wiring, linkage, etc. (see Chapter 7). If the brake master cylinder was removed, bleed the brakes (see Chap-
20 Attach an engine sling or a length of chain to the lifting brackets ter 9). Recheck the fluid level and test the brakes.
on the engine. 36 Run the engine and check for leaks and proper operation of all

21 Roll the hoist into position and connect the sling to it. Raise the accessories, then install the hood and test drive the vehicle.

engine assembly slightly to take the weight off the mounts. Warning: 37 If the air conditioning system was discharged, have it evacuated,
DO NOT place any part of your body under the engine when it's sup- recharged and leak tested by the shop that discharged it.

ported only by a hoist or other lifting device.

23 Remove the engine mount strut and the strut bracket from the
engine.

24 Remove the front engine mount-to-chassis bolts/nuts and
remove the engine mount.

7 Engine rebuilding alternatives

25 If equipped with an automatic transaxle, remove the transaxle The home mechanic is faced with a number of options when per-
mount-to-body bolts. Remove the transaxle mount support bolts from forming an engine overhaul. The decision to replace the engine block,
the transaxle and remove the mount and support assembly. piston/connecting rod assemblies and crankshaft depends on a num-

e




oS a L

. L
ol

om-

tion

FULLWARE 2005 - www.fullwareonline.com

Chapter 2 Part C General engine overhaul procedures 2C-7
4.7 Large fluctuation FR
occurs with an increase in engine speed, check for a leaking intake the operations possibie without save you

manifold gasket or head gasket, weak-valve springs, bumed valves or
ignition misfire.

6 A slight fluctuation, say one inch up and down, may mean ignition
problems. Check all the usual tune-up items and, if necessary, run the
engine on an ignition analyzer.

7 Ifthere is a large fluctuation, perform a comprossnon or leak-down
test to look for a weak or dead cylinder or a blown head gasket (see
illustration).

8 If the needle moves slowly through a wide range, check for a
clogged PCV system, incorrect idle fuel mixture, throttie body or intake
manifold gasket leaks.

9  Check for a slow return after revving the engine by quickly snap-
ping the throttle open until the engine reaches about 2,500 rpm
it shut (see illustration). Normally the reading should drop tan
zero, rise above normal idle reading (about 5 in-Hg over) and
return to the previous idle reading. If the vacuum returns
doesn't peak when the throttle is snapped shut, the ringg'may
If there is a long delay, look for a restricted exhaus sys 2
muffler or catalytic converter). An easy way to
porarily disconnect the exhaust ahead of th
test.

en

aal%

money and time.
Plan for the vehicle

work.
and installing the
ions. Plan ahead, take

4\ 612and628

550 -: e is extremely flammable, so take extra precautions
ing any part of the fuel system. Don’t smoke or allow
bare light bulbs in or near the work area and don't work in
ere a natural gas appliance (such as a clothes dryer or water
Is installed. If you spill gasocline on your skin, rinse it off immedi-
) Have a fire extinguisher rated for gasoline fires handy and know

, B/
5 Engine removal - meth?db{lhw\re&uﬁw w to use it! Also, the air conditioning system is under high pressure -
<\ have a dealer service department or service station discharge the system

ust'he remay or

for _the vi le, will be
ag 3 l€ast a flat, level,
clean work sl e ! s ired.

before beginning

weight o gine and transaxle Sa ety is of primary importance,
considering % tial hazards involved in lifting the engine out of
the vehicle.

If the engine is being removed by a novice, a helper should be
available. Advice and aid from someone more experienced would also
be helpful. There are many instances when one person cannot simulia-
neously perform all of the operations required when lifting the engine
out of the vehicle.

Plan the operation ahead of time. Arrange for or obtain all of the
tools and equipment you'll need prior to beginning the job. Some of
the equipment necessary to perform engine removal and installation
safely and with relative ease are (in addition to an engine hoist) a heavy
duty floor jack, complete sets of wrenches and sockets as described in
the front of this manual, wooden blocks and plenty of rags and clean-
ing solvent for mopping up spilled oil, coolant and gasoline. If the hoist
must be rented, be sure to arrange for it in advance and perform all of

before disconnecting any of the hoses or fittings.

Warning 2: These models are equipped with airbags. Impact sensors for
the airbag system are located just above the radiator grille on the right
side. The airbag(s) could accidentally deploy if these sensors are dis-
turbed, so be extremely careful when working in this area. Airbag system
components are also located in the steering wheel, steering column and
base of the steering column, so be extremely careful in these areas and
don't disturb any airbag system component or wiring. You could easily
be Injured if an airbag accidentally deploys, and the airbag might not
deploy correctly in a collision if any components or wiring in the system
have been disturbed. Refer to Chapters 10 and 12 for additional informa-
tion on disarming the airbag and removal procedures.

Removal

Note: Read through the following steps carefully and familiarize yourself
with the procedure before beginning work.

1  On air-conditioned models, have the air conditioning system dis-
charged by a dealer service department or service station (see Chapter 3
for additional information).

2  Refer to Chapter 4 and relieve the fuel system pressure, then dis-
connect the negative cable from the battery. Caution: If the vehicle is
equipped with a Delico Loc Il or Theftiock audio system, make sure you
have the correct activation code before disconnecting the battery.

3  Cover the fenders and cowl and remove the hood (see Chapter 11).
Special pads are available to protect the fenders, but an old bedspread
or blanket will also work.
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8 Repeat the procedure for the remammg cyh .
engine over for the same length of time for ea
the results to this Chapter's Specifications.
9  If the readings are below normal, add st
three squirts from a plunger-type oil
spark plug hole, and repeat the test
10 If the compression increases 2
rings are definitely worn. If the
cantly, the leakage is occurring
past the valves may be &a

ers, turning

a(prankcase would

the others, and the
t lobe on the camshaft

would be a good idea to have a leak-down test performed by an auto-
motive repair shop. This test will pinpoint exactly where the leakage is
occurring and how severe it is.

15 Install the fuses and drive the vehicle to restore the “block leamn”
memory.

4 Vacuum gauge diagnostic checks

Refer to illustrations 4.1, 4.2, 4.3, 4.4, 4.5, 4.7 and 4.9

A vacuum gauge provides valuable information about what is
going on in the engine at a low cost. You can check for womn rings or

ke manifold gaskets, incorrect car-
axhaust stuck or burned valves, weak
on or valve timing and ignition problems.
m gauge readings are easy to misinterpret,
in conjunction with other tests to confirm the

gauge readings and the rate of needle movement are
accurate interpretation. Most gauges measure vacuum in

mercury (in-Hg). The following references to vacuum assume

iagnosis is being performed at sea level. As elevation increases

mospheric pressure decreases), the reading will decrease. For

very 1,000-foot increase in elevation above approximately 2000 feet,

the gauge readings will decrease about one inch of mercury.

Connect the vacuum gauge directly to intake manifold vacuum,
not to ported (before throttle plate) vacuum. Be sure no hoses are left
disconnected during the test or false readings will result.

Before you begin the test, allow the engine to warm up com-
pletely. Block the wheels and set the parking brake. With the transmis-
sion in Park, start the engine and allow it to run at normal idle speed.

Read the vacuum gauge; an average, healthy engine should nor-
mally produce about 17 to 22 inches of vacuum with a fairly steady
needle. Refer to the following vacuum gauge readings and what they
indicate about the engine's condition:

1 A low, steady reading usually indicates a leaking gasket between
the intake manifold and throttle body, a leaky vacuum hose, late igni-
tion timing or incorrect camshaft timing (see illustration). Eliminate all
other possible causes, utilizing the tests provided in this Chapter
before you remove the timing chain cover to check the timing marks.

2  If the reading is three to eight inches below normal and it fluctu-
ates at that low reading, suspect an intake manifold gasket leak at an
intake port (see illustration).

3 If the needle has regular drops of about two to four inches at a
steady rate, the valves are probably leaking. Perform a compression or
leak-down test to confirm this (see illustration).

4  An irregular drop or down-flick of the needle can be caused by a
sticking valve or an ignition misfire. Perform a compression or leak-
down test and read the spark plugs (see illustration).

5 A rapid vibration of about four inches-Hg vibration at idle com-
bined with exhaust smoke indicates worn valve guides (see illustra-
tion). Perform a leak-down test to confirm this. If the rapid vibration
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2.2a The oil pressure sending unit (arrow)
on 2.2L engines is located on the right
(firewall) side of the engine block near the
ofl filter

nals. Generally, the valves are serviced as well, since they re usually in
less-than-perfect condition at this point. While the engine is being
overhauled, other components, such as the distributor, starter and
alternator, can be rebuilt as well. The end result should be a like new
engine that will give many trouble free miles. Note: Critical cooling sys-
tem components such as the hoses, drivebelts, thermostat and water
pump should be replaced with new parts when an engine is over-
hauled. The radiator should be checked carefully to ensure that it isa?
clogged or leaking (see Chapter 3). If you purchase a rebuiit engigle or

rebuiit.
Before beginning the engine overhaul, re
procedure to familiarize yourself with the sc

completely

iffe block, have
Bpair operations
p. Since the block’s
er when determining
y a rebuilt one, never pur-
n other components until the

mary cost of aq oyérhaul, so it doesn't pay to install worn or substan-
dard parts.

As a final note, to ensure maximum life and minimum trouble from
a rebuilt engine, everything must be assembled with care in a spot-

lessly-clean environment.

2 Oil Pressure check

Refer to illustrations 2.2a and 2.2b

Y Low engine oil pressure can be a sign of an engine in need of
rebuilding. A “low oil pressure” indicator (often called an “idiot light”) is
not a test of the oiling system. Such indicators only come on when the
oil pressure is dangerously low. Even a factory oil pressure gauge in the

2.2b The oil pressure sending unit (arrow)
on 2.3L and 2.4L engines is located at the
rear of the camshaft housing on the
driver's side of the vehicle

AN

much better for
th a mechanical
onjunction with an

D
i @ performance can be
q@ear and model.

fing unit (see illustrations).

r hand-held, mechanical oil pres-

Br's instructions.
ure with the engine running (full operating tem-
pe-cmed engine speed, and compare it to this Chap-

ature
-% ations. If it's extremely low, the bearings and/or oil pump
! basty womn out.

LW
=
Cylinder compression check

Refer to illustration 3.6

1 A compression check will tell you what mechanical condition the
upper end (pistons, rings, valves, head gaskets) of the engine is in.
Specifically, it can tell you if the compression is down due to leakage
caused by worn piston rings, defective valves and seats or a blown
head gasket. Note: The engine must be at normal operating tempera-
ture and the battery must be fully charged for this check.

2  Begin by cleaning the area around the spark plugs before you
remove them. Compressed air should be used, if available, otherwise a
small brush or even a bicycle tire pump will work. The idea is to pre-
vent dirt from getting into the cylinders as the compression check is
being done.

3  Remove all of the spark plugs from the engine (see Chapter 1).

4  Biock the throttle wide open.

5 Relieve the fuel system pressure (see Chapter 4), then disable the
fuel and ignition systems by removing the PCM IGN fuse from the
instrument panel fuse block and the IGNITION fuse from the under-
hood fuse block (1995 models), or the PCM BATT fuse from the instru-
ment pane! fuse block and the IGNITION fuse from the underhood fuse
block (1996 and later models).

6 Install the compression gauge in the number one spark plug hole
(see illustration).

7 Crank the engine over at least seven compression strokes and
watch the gauge. The compression should build up quickly in a healthy
engine. Low compression on the first stroke, followed by gradually
increasing pressure on successive strokes, indicates worn piston

urm and install a fitting which

2¢ |
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Pistons and rings (continued)
Piston-to-bore clearance
1995 aNd 1088 e a s il e i g &
1907 and Fater - .. crs e sibariniismresio o e et e e R
Piston ring end gap
1995 :
Top compression ring............ ERE e S B
Second compression ring........cc.....
Ol COMETO] AN - rexes rsressmmssesrs
1996 and 1997
Top compression ring
Second compression ring

Ol CORITOL ARG . aaiarsgove vonssswelohimsiusiscsssssts

1998 and later ‘
T oD OB ASION HIE i ke el et e et e el o D )
Second: CORMPrESSION TG surse; il saiemsgisssitins e boieassiis s
Ol COMPOLTHIG s tes e rrmte o b SR e

Piston ring side clearance
1995

Top COMPrESSIONIAIG s sumssinsimsisriintiimristets .
Sacond - COmPraSEION TN oo e e Lt s Cacthias
1996 and later
el ol oot s e et s L o e
Becond COMPIEBBIONTING . .. avseirarotiimsceieania i thesd e sk sin s
Camshaft
Lobe lift
‘Intake
1995 .. iniveeasns: -
1908 AN TBIEE < i e i A e s St
Exhaust

TO0B BNOIBEH - sretimivmve b iessesnie
Journal diameter

Numbers 2 through 5 ...
Endplay cReeuepassnaod
Torque specifications™
Main bearing cap bolts

Step 1.... .

)1 e e R e e e
Connecting rod cap nuts

SLOP T caueisriesbaasspmaiasisaparcines QRIETRN .. ORISR SO %

SO 2. diissaniisn—s seirs Nt >
**Note: Refer to Chapter m@

> N

5 parts to detailed, step-by-
step procedures cgqvering Removal and installation of internal engine
components and thelinspection of parts.

The followihg“Sections have been written based on the assump-
tion that the engine has been removed from the vehicle. For informa-
tion concerning in-vehicle engine repair, as well as Removal and Instal-
lation of the external components necessary for the overhaul, see
Chapter 2A (2.2L. OHV engine) or 2B (2.3 and 2.4L OHC engines) and
Section 8 of this Chapter.

The Specifications included in this Chapter are only those neces-
sary for the inspection and overhaul procedures which follow. Refer to
Chapter 2A or 2B for additional Specifications.

It's not always easy to determine when, or if, an engine should be
completely overhauled, as a number of factors must be considered.

High mileage is not necessarily an indication that an overhaul is
needed, while low mileage doesn't preclude the need for an overhaul.

0.0007 to 0.0020 inch (0.012 to 0.051 mm)
0.0006 to 0.0018 inch (0.010 to 0.042 mm)

0.0138 1o 0.0236 inch (0.35 to 0.60 mm)
0.0157 to 0.0256 inch (0.40 to 0.65 mm)
0.0157 to 0.0551 inch (0.40 to 1.40 mm)

0.0060 to 0.0120 inch (0.15 to 0.30 mm)
0.0119 to 0.0161 inch (0.30 to 0.41 mm)
0.0098 to 0.0256 inch (0.03 to 0.65 mm)

0.0060 to 0.0120 inch (0.15 to 0.30 mm)
0.0098 to 0.0160 inch (0.25 to 0.40 mp
0.0098 to 0.0299 inch (0.25 t0 0.76

9.93 to 39.95 mm)
(34.93 to 34.95 mm)
nch (0.025 to 0.225 mm)

o
@n an additional 90-degrees
8

1
Tighten an additional 80-degrees

Frequency of servicing is probably the most-important consideration.
An engine that's had regular and frequent oil and filter changes, as well
as other required maintenance, will most likely give many thousands of
miles of reliable service. Conversely, a neglected engine may require
an overhaul very early in its life.

Excessive oil consumption is an indication that piston rings, valve
seals and/or valve guides are in need of attention. Make sure that oil
leaks aren’t responsible before deciding that the rings and/or guides
are bad. Perform a cylinder compression check to determine the
extent of the work required (see Section 4). Also check the vacuum
readings under various conditions (see Section 3).

Loss of power, rough running, knocking or metallic engine noises,
excessive valve train noise and high fuel consumption rates may also
point to the need for an overhaul, especially if they're all present at the
same time. If a complete tune-up doesn’t remedy the situation, major
mechanical work is the only solution.

An engine overhaul involves restoring the internal parts to the
specifications of a new engine. During an overhaul, the piston rings are
replaced and the cylinder walls are reconditioned (re-bored and/or
honed). If a re-bore is done by an automotive machine shop, new over-
size pistons will also be installed. The main bearings, connecting rod
bearings and camshaft bearings are generally replaced with new ones
and, If necessary, the crankshaft may be reground to restore the jour-

BIELN NGl REaa0 U9Y aAUGHNDIDNANOER S

Edd I ™
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Cylinder head
Warpage limit -....ccvemmminsinimans EOMESMR e, .« . . Sepesss 0.008 inch (0.203 mm)
Valves and related components
Valve face angle
1995 (intake and exhaust) e 44-degrees
1996 and later
[ 1 TINEE SRS oSl RS, g 46-degrees
EXNAUBE i cle i mnnisiensatiunsrar 45.5-degrees
Valve seat angle (intake and exhaust) ........ 45-degrees
Valve margin width ........ R 1/32 inch (minimum)
Valve stem-to-guide clearance
1995
Tpi0 0 LR e T S 1o AR | R 0.0010 to 0.0020 inch (0.025 to 0.068 mm)
EXNBUEE . o ot 0.0015 to 0.0032 inch (0.038 to 0.081 mm)
1996 and later
Ik .ovevestlonossronsens 0.00089 to 0.0025 inch (0.025 to 0.068
EXNBUSE 1,150 050 assissssnessvaismaasnioms ks i ansnss s ms5H st ars s et abmmsas e s :
Valve spring

Froa lengh ... ..o mereraimtsssrisimaansanys
Installed height”
1996 and Iater o
*Measured from tip of stem to top of camshaft housmg mounting surface

Crankshaft and connecting rods
Crankshaft

At center maln JOUMAL......c..cuismsmerissinssrimentsamisssnrsastesstonsanramsansas
At flywheel flange...
Main bearing journal
Diameter
1995.. e
1996 and 1997 -5
1998 and Iater......
Out-of-round limit......
Taper limit...
Main bearing 0|| c!earance

.996 to 52.020 mm)
g {60 031 to0 60.010 mm)
~ es (60.000 to 60.024 mm)

1995 ..

1996 and 1997

1998 and later
Connecting rod beartng joumal
Diameter ..
Out- of—round
Taper imit v Rty ss-asss

Cylinder bore
Diameter

005 5o iiriin sioriirsrtudin s esniksnoasansins

to 0.0023 inch (0.013 to 0.058 mm)

to 0.0030 inch (0.013 to 0.075 mm)

to 0.0023 inch (0.010 to 0.060 mm)
1.8887 to 1.8897 inches (47.975 to 48.00 mm)

0.0002 inch (0.005 mm)
0.0002 inch (0.005 mm)

0.0005 to 0.0020 inch (0.013 to 0.053 mm)
0.0004 to 0.0026 inch (0.010 to 0.068 mm)
0.0059 to 0.0177 inch (0.150 to 0.450 mm)

3.2210 to 3.2299 inches (81.96 to 82.04 mm)
0.002 inch (0.05 mm)

........................................... 3.6217 to 3.6223 inches (91.992 to 92.008 mm)

3.5431 to 3.5435 inches (89.994 to 90.006 mm)

J OO T A BT i il it anbios bk et me s A ks demieep Sy o iyt b 3.5110 to 3.5435 inches (89.994 to 90.006 mm)
Qut-of-round limit.. 0.0004 inch (0.010 mm)
Tapor limit...cessimsrases = 0.0003 inch (0.008 mm)
Block deck warpage lMIt ........cciueseresasssnnssissrasnasassinsrssasssssisasansanssnsnrs If more than 0.010 inch (0.25 mm) must
be removed, replace the block

Pistons and rings
Piston diameter

1895 8rd TR &, o st msesstspssan sty sia

3.6203 to 3.6210 inches (91.957 to 91.973 mm)

1997 and SBY . i ssrmasnieta ssamssanios

3.5420 to 3.5427 inches (89.968 to 89.984 mm)
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2.2 liter OHV four-cylinder engine (continued)
Valves and related components (continued)

Valve spring
Free length
1995 through 1997 1.95 inch (48.5 mm)
1998 and JEBF: .., veiriestivetvis 1.91 inch (48.7 mm)
Installed height :
1995 throlgh TOUT - v reisrvsimraavis 1.71 inch (43.4 mm)
1998 and later.......c.ccc.e.. 1.80 inch (40.6 mm)

Crankshaft and connecting rods
Crankshaft endplay... 0.002 to 0.007 inch (0.05 to 0.18 mm)
Connecting rod side clearance (endplay) ..... 0.004 to 0.015 inch (0.10 to 0.38 mm)
Main bearing journal
Diameter :
Taper/out-of-round Iimim ...............
Main bearing oil clearance......... 2
Connecting rod journal
Diameter........cc..... : s
Taper/out-of-round limits......
Connecting rod bearing oil clearance...
Engine block
Cylinder bore
Diameter..... '
Out-of-round limit.....ccccveinenee
Taper limit (thrust side)
Block deck warpage limit .......

24945t024954ind\es(63.360t963.385m

Pistons and rings
Piston-to-bore clearance
Piston ring side clearance
Compression rings... .
Qil control ring -
Piston ring end gap
Compression rings....... inth (0.25 to 0.50 mm)
Oil control ring. = inch (025 to 1.27 mm)

Camshaft <\\
Lobe lift (intake and exhaust)
1995 through 1997 /\ x mch (7.31 mm)

1998 and 1ater .......ivsierereerinns .263 inch (6.68 mm)
Bearing journal diameter. 1.868 to 1.869 inches (47.45 to 47.48 mm)
Bearing oil clearance ........ 0.001 to 0.0039 inch (0.026 to 0.101 mm)

Torque specific Ft-lbs (unless otherwise indicated)
Main bearing cap balts 70

Connecting rod gap nuts... 38
Camshaft thr&tplate-tosb 108 in-Ibs
*Note: Referto hapter 22
2.3 and 2.4 iKe
Gene
VIN engine code
.................. : D
atey........ T
Displacement
190 L ot . 138 cubic inches
1996 and later .. 1486 cubic inches
Cylinder compressuon pressure
Minimum... 100 psi’
Maximum varlatlon betwoen cyhnders : 30-percent
Oil pressure
1995 through 1997
AL BOD BRI oo 5 ivesunss i phiasm poviakssiegas s sl s AP e N3 o8 15 psi minimum
At 2000 rpm ..covirenre . ' SN s, 30 psi minimum
1998 and later
At 900 TP i ni it i s Uy v R T S a5 10 psi minimum
Al 3000 1P i b i v A TP NI a Pt £ s o 30 psi minimum
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General engine overhaul procedures. )

Contents { K\\\ \ )
S

Section

Camshaft and bearings (2.2L OHV engme) removal i : Cn s e R R 6
inspection and installation Ml * { i s g i Nitp s &

i CHECK ENGINE light .....ccciciaiianas Hjop”.. 3 1
Crankshafl - INSPeRtION i ssiimest e oxbsashis sostsmms st itial sta 2 aften 2, " 2T

i arid i ¢ o3 i VRO

Crankshaft - installation and main beafmg
oil clearance check .. -

2 26

Crankshaft - removal........c...... 19

Cylinder compression check... S 2 ! 2

Cylinder head - cleaning and mspecnon ........................................ Sariry ERERTIORIIOH G o v fivis vt eiomssibsicunsavasipasssssiine 20

Cylinder head - disassembly.... s[S & p z i e e R

Cylinder head - reassembly .... 23
25

Cylinder honing .......ccesecianes
Engine block - cleaning...

Engine block - mspechon Ko
Engine overhaul - disassembly sequenoe o
Engine overhaul - reassembly SequUence ...l A e

.... See Chapter 2A or 2B
11

Engine rebuilding alternatives ...........cccepmy S
au-
dio
on-
Specifications
gine
wer 4
er's 134 cubic inches
100 psi
30-percent
wove 15 psi at 900 rpm
56 psi at 3,000 rpm
wolt.
and s ”
Warpage Mit.......cocsccsiniusareasssrsressansisstnseessmtoasassssmish et st prksesshsiar 0.005 inch (0.127 mm)
ners Valves and related components
Valve face angle 45-degrees
Valve seat angle 46-degrees
Margin width .. 1/32 inch (minimum)
move Valve stem-to—guude clearance
1995 through 1897
e - A S e e o ey S S E L o 0.0010 to 0.0027 inch (0.025 to 0.069 mm)
= the EXTAUBE oo osstes s oresoman ot e eeme b e s, | 0014 to ©.0031 ineh{(9.035 1o B.084 i)
1998 and later
o the Intake ........ vt 10,0007 to 0.0020 inch (0.020 to 0.053 mm)
EXHIBUISE w5 e inr ok saiine s s P B L s wi s va 3 4 e st L T AT SR P oA 0.0014 to 0.0029 inch (0.035 to 0.076 mm)
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16.6 After removing the housing from the engine, support it on
wood blocks and drive out the old seal with a punch and hammer

Detach the seal housing and remove the old gasket material.

6  Support the seal housing between two wood blocks on a work-
bench and drive the old seal out from the back side with a punch and
hammer (see illustration).

7 Drive the new seal into the housing with a wood block (see illus-
tration).

8  Lubricate the crankshaft seal journal and the lip of the new seal
with multi-purpose grease or clean engine oil. Position a new gasket
on the engine block (see illustration).

9 Inspect the oil pan gasket. The gasket should be checked care-

fully and replaced with a new one if damage is noted. Minor imperfec=-
tions can be repaired with RTV sealant. Caution: Use onlyg:ﬁq:gj
XCe!

sealant to restore the gasket to its original size and shape.
sealant may cause part misalignment and oil leaks.

10 Slowly and carefully push the new seal onto the
seal lip is stiff, so work it onto the crankshaft with
such as the end of an extension as you push thetio
block. ¢ 7\

nk: aﬂ\ﬂ:le

ansite \

11 Install and tighten the housing bolts ;ﬁB\Q\e o:I\Ran olts tg\h}er

torque listed in this Chapter's specmozp ‘\\ b
12  Install the flywheel and clutch ¢ annts “-u//
13 Reinstall the transaxle.

\.

PaN A\ i‘\\\ ‘\/
17 Engine mounts - chec\andteplahe\ }l 1\;\\;\
deten'o—

1 Engine mounts sBLdom t\equwe\anemlog)but Oroj
rated mounts Ol}ki berep %c\c; |m\rqeg:éteiy or ed strain
placed on the ehnéwg\i%g\ nen ﬁ"@y cause@h@ e or wear.
Check NN

2 Durln‘g th % %ngme mu@e ﬁlsed slightly to remove
the. weugﬁi f;qm e motnts. /

3 “Raise thg\veh‘rsle an ’suppoﬁ\h;fpure!y on jackstands. Support
the engine fram above using an engine support fixture (available at
rental yah:ls} INhe special support fixture is unavailable, position a
jack under ‘H‘\ne engine oil pan. Place a large wood block between the
jack head and'the oil pan, then carefully raise the engine just enough to
take the weight off the mounts. Warning: DO NOT place any part of
your body under the engine when it's supported only by a jack!

4  Check the mounts to see if the rubber is cracked, hardened or
separated from the metal plates. Sometimes the rubber will split right
down the center.

5  Check for relative movement between the mount plates and the
engine or frame (use a large screwdriver or pry bar to attempt to move
the mounts). If movement is noted, lower the engine and tighten the
mount fasteners.

Replacement

Note: Rubber preservative should be applied to the mounts to slow
deterioration.

smooth bjad

o N
/\‘\ Y

PRL

16.7 Drive the new seal into the housing with‘a wood block - be
careful not to cock the sealin the housing-bore

)
(Detach the cable from the negative terminal of the battery. Cau-

on: If the vehicle is equipped with a Delco Loc Il or Theftlock audio

system, make sure you have the correct activation code before discon-

necting the battery.

Front engine mount

7  Remove the coolant reservoir (see Chapter 3). :

8 Raise the engine slightly to take the weight off the mount.

9 Remove the mounting nuts and bolts and remove the engine

mount.

10 Place the new mount in position and install the nuts. Gently lower

the engine and tighten the nuts to the torque listed in this Chapter’s

Specifications.

Engine mount strut

11 Raise the vehicle and support it securely on jackstands. Remove
the right lower splash shield.

12 Working under the mount, remove the nut from the through-bolt.
12 Raise the engine slightly to take the weight off the mount and
separate the strut from the bracket.

14 |Installation is the reverse of removal. Tighten the fasteners
securely.

Engine mount strut bracket

15 Raise the vehicle and support it securely on jackstands. Remove
the right lower splash shield.

16 Remove the engine mount strut.

17 Remove the engine mount strut bracket bolts and remove the
bracket.

18 Installation is the reverse of removal. Tighten the bolts to the
torque listed in this Chapter’s Specifications.
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14.19 Balance shaft assembly
tightening sequence
O Cotrte St ‘\

14.18 Be sure the timing marks are set correctly on the balance
shaft gears

10 Remove the thrust plate bolts and plate.

11 Inspect the thrust plate for gouges or burrs.

12 Remove each balance shaft and gear assembly.
13 Inspect all parts. Look for damage such as nicks, cracks, scored
bearing bores, damaged threaded holes, broken or wom guides, etc.
and replace any necessary parts. Caution: /f the housing is damaged
in any way, replace the entire assembly.

14 Remove the bearings from the housings and inspect the bearings
for scoring, overheating, etc. in both the upper and lower housings.
Replace if necessary. Caution: Balance shafts must be repiaced
together. Any time balance shafts are replaced, the bearings must also
be replaced.

15 Inspect the chain for damaged links. Caution: DO NOT

individual links in the chain. The entire chain must be replaced & any %

damage is found. If the chain is to be replaced, the sprockets must
be replaced. Chain replacement requires removal of the crz e

Installation
Refer to illustrations 14.18 and 14.19

16 Assemble the thrust plate and tighten
listed in this Chapter's Specifications.
17 Install the bearing halves in the yj
lubricate the bearing faces with engine ass
18 Install the balance shafts in fHe'R
(see illustration). Caution: The =

marks are not properily alig :

the block.
20 Place thé

(see illustration, 14.19). Make sure the balance shafts spin freely.
24 Tighten all bolts, in sequence (see illustration 14.19) to the
torque listed in this Chapter's Specifications.

25 |Install the oil pick-up screen. Caution: The screen must not be
installed until all bolts have be tightened to the final specification.

26 Assemble the driveshaft sprocket and chain and bolt the sprocket
to the balance shaft. Caution: If reusing the old sprocket, be sure the
mark, made on disassembly, shows.

27 Immobilize the crankshaft as described in Step 4 and tighten the
bolt to torque listed in this Chapter's Specifications. The balance
shafts must not turn while the driven sprocket is being tightened.
Remember, the balance shaft sprocket bolt is reverse threaded, so
turn it counter-clockwise to tighten.

28 Loosely install the chain tensioner and bolts.

ressgpe (about
‘the torque

br'éss feeler gauge is

necessary to measure cha f ugﬂ will not bend and

will give a incorrect chain .

30 Theremai i

cedure.

31 Add oil a it

- G\
1 Weelldﬁvekhtb/ ﬁmov@x{mstallaﬁon

N%r ma-{h%& replacement

1'65 16.6, 16.7 and 16.8
1 transaxle (see Chapter 7). Support the engine from
an engine support fixture (available at rental yards). If the

pport fixture is unavailable, position a jack under the engine

. Place a large wood block between the jack head and the oil

, then carefully raise the engine just enough to support the weight.

aming: DO NOT piace any part of your body under the engine when

it's supported only by a jack!

2 If equipped with 2 manual transaxle, remove the pressure plate

and clutch disc (see Chapter 8).

3 Remove the flywheel or driveplate (see Section 15).

4  Remove the seal housing-to-oil pan bolts.

5  Remove the seal housing-to-engine block bolts (see illustration).

e reverse of the removal pro-

e and” }_\for leaks.

28

Qame for all engines. Refer to
outlined there. Be sure to use the
Specifications.

16.5 Remove the seal housing bolts {arrows)
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12.13 Oil pan bolt locations
1 16 mm bolts 2 8 mm bolts

tight. Following the recommended sequence (see illustration), tighten
the bolts in several steps to the torque and angle of rotation listed in
this Chapter's Specifications.

16 The remaining installation steps are the reverse of removal.

17  Refill the cooling system and change the oil and filter (see Chap-
ter 1, if necessary).

18 Run the engine and check for leaks and proper operation.

12 0Oil pan - removal and installation

Warning: Wait until the engine is completely cool before beginning this
procedure.
Note: The following procedure is based on the assumption the engii

pan and detach it from the block.

Removal

Refer to illustration 12.13

1 Detach the cable from the negative terminal
tion: If the vehicle is equipped with a Deico Lag
system, make sure you have the correct activahion
necting the battery.

2 Remove the right front wheel and
fenderwell. ;
3  Drain the engine oil and the
4  Remove the drivebelt (seé
5 Remove the air conditi
Chapter 3).
6 Remove the engine
engine compart
7 Detach t
8  Unbolt

9 Remave s

10 Remove t wer radiator hose (see
Chépter 3 A

11 Disconnegt an the oi ensor from the oil pan.

12 Remove ﬁig oil pan-to-transaxle bolts.

13 Remove the'qil pan mounting bolts (see illustration)..

14 Carefull’y\s;:%rate the par from the block. Don't pry between the
block and pan or damage to the sealing surfaces may result and oil
leaks may develop. Note: The crankshaft may have to be rotated to
gain clearance for oil pan removal.

Installation

15 Clean the sealing surfaces with lacquer thinner or acetone. Make
sure the bolt holes in the block are clean.

16 The gasket should be checked carefully and replaced with a new
one if damage is noted. Minor imperfections can be repaired with RTV
sealant. Caution: Use only enough sealant to restore the gasket to its
original size and shape. Excess sealant may cause part misalignment
and oil leaks.

17  Carefully install the pan gasket and hold the pan against the block

and install the bolts finger tight.

18 Tighten the bolts in three steps to the torque specified in this
Chapter (see illustration 12.13). Start at the center of the pan and
work out toward the ends in a spiral pattern. Note that the bolts are not
all tightened to the same torque figure.

18 The remaining steps are the reverse of removal. Caution: Don't
forget to refill the engine with oil and coolant before starting it (see
Chapter 1).

20 Start the engine and check carefully for oil leaks at the oil pan.

13 Oil pump - removal, inspection and installation

9D
Removal PN
1 Rmveﬂ’;eoi]panasdescﬁbequec\'ﬁpnw D

2 Remove the balance shaft chaifi cover and ner (see Sec-

ate é oil pump

@d other damage.
| high mileage or if

the gil pump o@alance shaft assembly. Tighten
e listed in this Chapter's Specifications.

oits to
b Iaf“ﬁ%chmn tensioner and cover (see Sec-

oil engine. Check for oil pressure and leaks.

G
)
12@-¥e}smﬂ assembly - removal, inspection and
~

lation

: Special tools are normally required to perform this operation.
'ead through the entire Section carefully and acquire the necessary
tools before beginning this procedure.

Removal

1 Remove the oil pan (see Section 12). Remove the balance shaft
chain cover.

2  Remove the oil pump (see Section 13).

3 ' Loosen, but don’t remove, the balance shaft chain guide.

4  Remove the balance shaft driven sprocket. Caution: The boit is a
left handed thread and must be loosened in a clockwise direction.
Before removal of the driven sprocket, if it is to be reused, mark the
face of the sprocket so it can be installed the same way it cameé off. The
balance shaft may try to rotate as the bolt is loosened. Wedge a screw-
driver in the flywheel/driveplate ring gear teeth to hold the crankshaft
still (which will also prevent the balance shafts from turning).

5 Just break loose the bolts holding the upper and lower housing
halves together. DO NOT loosen or remove at this time. The bolts that
retain only the balance shaft housing and do not extend into the engine
block must be left alone at this time.

6 Remove the balance shaft assembly-to-block bolts. Warning:
Support the assembly securely before removal of the bolts.

7  Remove the balance shaft assembly and place it on a workbench
for disassembly and inspection.

Inspection

8 Remove the bolts and separate the upper and lower housing.
9  Pry out the oil pump pick-up screen. Clean or replace before
reassembly.

LR PR RS L
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10.5 This is what the air hose adapter that
threads into the spark plug hole looks like
- they're commonly available from auto
parts stores

12 Inspect the valve stem for damage. Rotate the valve in the guide
and check the end for eccentric movement, which would indicate the
valve stem is bent.

13 Move the valve up-and-down in the guide and make sure it does
not bind. If the valve stem binds, either the valve is bent or the guide is
damaged. In either case, the cylinder head will have to be removed for
repair.

14 Reapply air pressure to the cylinder to retain the valve in the
closed position, then remove the tape or rubber band from the valve
stem. If a rope was used instead of air pressure, rotate the crankshaft
in the normal direction of rotation until slight resistance is feit.

15 Reinstall the valve rotator.

16 Lubricate the valve stem with engine oil and install a new gui
seal.

17 Install the spring in position over the valve.

18 Install the valve spring retainer. Compress the valve
carefully install the keepers in the groove. Apply a small dat
to the inside of each keeper to hold it in place if necessg
tration). Remove the pressure from the spring tool ;
keepers are seated.

19 Disconnect the air hose and remove the&

ing(s).
21 Install the spark plug(s) and
22 Start and run the engi

A Q0
11 Cylinder)re%\. }Q&.\. amw\ o

th beginning this

1 Detac ihegabie ‘from the negative terminal of the battery. Cau-

necting the battery.

2 Drain the cooling system (see Chapter 1), then remove the heater
hose from the thermostat housing to drain the coolant from the engine
block.

3  Refer to Section 4 and remove the intake manifold. Refer to Sec-
tion 5 and detach the exhaust manifold.

4  Remove the timing chain, camshafts and housings as described
in Sections 7, 8 and 9.

5  Using the new cylinder head gasket, outline the cylinders and boit
pattern on a piece of cardboard to make a holder for the cylinder head
bolts. Be sure to indicate the front of the engine for reference. Punch
holes at the bolt locations (see illustration 9.13a in Part A).

6  Loosen the cylinder head boits in 1/4-turn increments until they

10.18 Apply a small dab of grease to each
keeper before installation to hold it in
place on the valve stem until the spring
is released

4 7
patterr that's the
tion\11.15). Store the
- 9‘3 will ensure they

reverse of the tightening se
bolts in the cardboard holg
are reinstalled in their origl

the mating sur-
?;‘g a wood block

-2 hammer. Store
ht Yarage to the gasket
= 4

tion procedures are cov-.

he cylinder head and block must be per-
der head is installed.

er to remove all traces of carbon and old gas-
ation), then clean the mating surfaces with lac-

ie the mating surface with the scraper. Use a vacuum cleaner to
ove debris that falls info the cylinders. Caution: Do not use a wire

11 Check the block and cylinder head mating surfaces for nicks, deep
scratches and other damage. If damage is slight, it can be removed with
a flat mill file; if it's excessive, machining may be the only alternative.

12 Use a nylon bristle brush to clean the threads in the cylinder head
bolt holes. Mount each bolt in a vise and run a die down the threads to
remove corrosion and restore the threads. Dirt, corrosion, sealant and
damaged threads will affect torque readings.

13 Position the new gasket over the dowel pins in the block.

14 Carefully position the cylinder head on the block without disturb-
ing the gasket.

15 Install the bolts in their original locations and tighten them finger

11.15 Cylinder head bolt TIGHTENING sequence

2B '
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9.19 ... then measure the lifters with a
micrometer - subtract each lift diameter
from the corresponding bore diameter to
obtain the lifter-to-bore clearances

19 Measure each lifter outside diamster and record the results (see
illustration).

20 Subtract the lifter outside diameter from the comresponding bore
inside diameter to determine the clearance. Compare the results to this
Chapter’s specifications and replace parts as necessary.

Installation

Refer to illustrations 9.24 and 9.28
21 Using a new gasket, position the camshaft housing on the cylin-
der head and temporarily hold it in place with one boit.
22 Coat the camshaft journals and lobes and the lifters with
camshaft assembly lube and install them in their original locations.
23 - On the intake camshaft only, lubricate the lip of the oil seal #
clean engine oil, then position the seal on the camshaft journal wit
spring side facing in.
24  Install the camshaft in the housing with the sprocket 2 B
(12 o'clock position) (see illustration). Position the cov
ing, holding it in place with the two bolts, as describad pre
25 Apply thread sealant to the threads of the o Smshat “\
cover bolts.
26 Install new housing seals. Note: Ez
shape and color. The intake seals are grés
ured differently than the outer seal.
they are also configured different};
27 Install the camshaft cover 3
(intake side only). Be sure the sea

following procedure to purge the lifters of air:

a) Start the engine and allow it to warm up at idle for five minutes.
b) Increase engine speed to 2,000 rpm until the lifter noise is gone.
c) Return the engine to idle for an additional five minutes.

32 Road test the vehicle and check for oil and coclant leaks.

10 Valve springs, retainers and seals - replacement

Refer to illustrations 10.5 and 10.18

Note: Broken valve springs and defective valve stem seals can be
replaced without removing the cylinder head. Two special tools and a

8.24 Thedowdph(arrows}sbouidbem
the top (12 o'clock position)

&)

{
~

1S

rm this operation,
y the fools before

ylind as the defective

i exhaust camshaft
eir respective com-
ng replaced, all of the

ould be removed.
ignition coil assembly.
and housing(s) as described in

ge replacing all of the valve stem seals, begin
and work on the valves for one cylinder ata

“ e inis Chapter's Specifications).

an air hose from a compressed air source to it. Most auto
stores can supply the air hose adapter. Note: Many cylinder
5 'a loression gauges utilize a screw-in fitting that may work with your
ir hose quick-disconnect fitting.

€ Apply compressed air to the cylinder. Warning: The piston may
be forced down by compressed air, causing the crankshaft to turn sud-
denly. If the wrench used when positioning the number one piston at
TDC is still attached to the bolt in the crankshaft nose, it could cause
damage or injury when the crankshaft moves.

7  The valves should be held in place by the air pressure.

8 If you don't have access to compressed air, an alternative method
can be used. Position the piston at a point approximately 45-degrees
before TDC on the compression stroke, then feed a long piece of nylon
rope through the spark plug hole until it fills the combustion chamber.
Be sure to leave the end of the rope hanging out of the engine so it can
be removed easily. Use a large ratchet and socket to rotate the
crankshaft in the normal direction of rotation (clockwise) until slight
resistance is felt.

9  Stuff shop rags into the cylinder head holes adjacent to the valves
to prevent parts and tools from falling into the engine, then use a valve
spring compressor to compress the spring. Remove the keepers with
small needle-nose pliers or a magnet.

10 Remove the retainer and valve spring, then remove the valve
guide seal and rotator, Note: If air pressure fails to hold the valve in the
closed position during this operation, the valve face or seat is probably
damaged. If so, the cylinder head will have to be removed for additional
repair operations.

11 Wrap a rubber band or tape around the top of the valve stem so the
valve won't fall into the combustion chamber, then release the air pres-
sure. Note: If a rope was used instead of air pressure, turn the crankshaft
slightly in a counterclockwise direction (opposfte normal rotation).

40
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9.1 Gant?y lift the camshaft housmg off th!cybndor head and
turn it over so the lifters dont fall out

2.10 Oil pressure sending unit mounting hole (1) and engine lifting
bracket bolts (2)

Removal
Refer to illustrations 9.10, 8.11 and 9.74
Relieve the fuel system pressure (see Chapter 4).
Detach the cable from the negative terminal of the battery. Cau-
tion: If the vehicle is equipped with a Delco Loc Il or Theftlock audio
system, make sure you have the correct activation code before discon-
necting the battery.
3  Position the engine at TDC on the compression stroke (see Sec-
tion 3). Remove the timing chain and sprockets (see Section 7).
4  Remove the timing chain housing-to-camshaft housing bolts.
5 Remove the ignition coil and module assembly (see Chapter 5).
B Remove the PCV oil/air separator from the side of the engme e
olock {see Chapter 1). Remove the transaxle fiuid level indicator a,w:x N
tube.

Without disconnecting the hoses, remove the power steer‘ng

oump and secure it aside (see Chapter 10). O, N
8 Disconnect the electrical connector from the camsﬂ"af‘ ,fos\qn
Sensor. P N

Remove the fuel rail from the cylinder head and gef it estce\}s—ﬂe
Chapter 4). N\ N\

10 Disconnect the electrical connector frorﬂ the o\aresettre ﬁ“u ng
unit and unbolt the engine lifting brackst Mﬁustmt&) i N
11 Loosen the camshaft housing-io- cwnderhead\.,o ts in \4 tum
ncrements, in the reverse of the ngf‘enmg ‘sequehce (See lllus/umh
9.28). Leave the two cover-to-hdysing Bolts ih.place temg{:raw \_“(
the housing off the cylinder head (see illustration).

12 Remove the two cam‘shaﬂ cover-1o-housipg.bolts. Push‘tb&cai!y
off the housing by th'eadm-g fourof the housing-to- cyliridar heéqzborts
nto the tapped hoies in {he oow:r Earefulfvn lift the camsheﬁ\c}ut of the
housing. A
13 Remove a!l 1ra’es of old gasket maz.érral frocr'“me- Matmg surfaces
and clean them ‘with lacquer thinnex_af aceicne tb{emove any traces
of oil. \ \ \ )

'-aecrrove \ha (s, e!eaf from the intake camshaft (see illustration)
\and giscard ﬂ
L, Remove,ﬁe ’Ilf'ers and store them in order so they can be rein-

stalled i tgey ‘onginal locations. To minimize lifter bleed-down, store
,.he R{t%’s ‘veffe-side up, submerged in clean engine oil.

MSpect:on

; Rer&r fo iliustrations 9.17a, 9.17b, 8.18 and 9.19
o 46 Refer to Chapter 2, Part C, for camshaft inspection procedures,

but use this Chapter's Specifications. If the camshaft is damaged or
worn beyond the specifications, replace the camshaft, do not attempt
to salvage worn camshafts. Whenever a camshaft is replaced, replace
all the lifters actuated by the camshaft as well.

17 Visually inspect the lifters for wear, galling, score marks and dis-
coloration from overheating (see illustrations).

18 Measure each lifter bore inside diameter and record the results
(see illustration).

9.17a Check the camshaft lobe surfaces
and the bore surfaces of the lifters for
wear (arrows)

— -

9.17b Check the valve-side of the lifters
too, especially the valve stem contact
area (arrow)

9.18 Use a telescoping gauge and
micrometer to measure the lifter bores ...

R o [ TR
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7.22 The camshaft sprocket dowel pin(s) should be near the top

prior to sprocket installation

4 [

It, réc\heék\tbe'“lﬁstal!ation

degrees). Do not force it; if resis!

: procedure. Align the crap k wmh the mark on the
Installation engine block and tempofar] -
Refer to illustration 7.22 pins shouid slide in ea: . Caution: /f the ;
22 Make sure the camshafts are positioned with the dowel pins at valve timing is in 2
the top (see illustration). Install both camshaft sprockets (if removed). 32 e order of removal T
Apply thread locking compound to the camshaft sprocket bolt threads noting the follpwi s
and make sure the washers are in place. Hold the camshaft from tum- a) Repiace ‘the h new bolts and =
ing as described in Step 18 and tighten the bolts to the torque listed in ighten therm to ter's Specifications. 3
this Chapter's Specifications. eck for proper operation i e
23 Recheck the positions of the camshaft and crankshaft sprockets &
for correct valve timing (see illustrations 7.10 and 7.11). Note: If the -
camshafts are out of position and must be rotated more than 1/8-tu i3
in order to install the alignment pins: \a \mmvc\ym Pov.{h% Témoval and installation i

a) The crankshaft must be rotated 90-degrees clockwise p s
Dead Center to give the valves adequate clearance to efe\rVQ Mau 7
b} Once the camshafts are in position and the aljgnm §Q n - e
installed, rotate the crankshaft counterclockwi pras‘ i reWart%/ SRR 5 PRSI Gl Barons (girning s g
Dead Center. Gaution: Do not rotate the crapksha cIo \3/ D c@ cable from the negative terminal of the battery. Cau- ;ﬂ’
TDC (valve or piston damage could occur). < -‘ tlon .' ehicle is equipped with a Delco Loc Il or Theftlock audio g
24  Slip the timing chain over the exhaust/ca te(n e sure you have the correct activation code before discon- -
around the idler and crankshaft Sprock?\ \#s 9 the battery. <
25 Remove the alignment pin from¢he \'h\take ca ﬁafx‘lifc ﬂ” \ \ } Drain the cooling system (see Chapter 1), then remove the heater )y
appropriate tool, rotate the intake mshqﬁ spi F}\Qounter ho’se from the thermostat housing to drain the coolant from the engine
enough to mesh the timing chat h it. *{{1 am\r\ \, ’block. ==
two camshaft sprockets will tig }'ﬁ he valve “""'"" is cogischithe ™ 3  Remove the timing chain and sprockets (see Section 7). If you're "3
intake camshaft alagnmerﬁmm shobild slide "" ea ' installing a replacement timing chain housing, remove the water pump ?_‘E
the camshafts aren't ti d cixrectly \\epea @ (see Chapter 3). i
26 Leave the alig ins stalled\ or n M and timing 4  Remove the timing chain housing-to-belt tensioner bracket brace. -~
marks. With slack’remiqvedkfrom e timing-thai the intake 5 Remove the four oil pan-to-timing chain housing bolts. -
camshaft SPFG‘JR@‘ and the chankshaft Sprock ﬁ‘"g marks on g  Remove the timing chain housing-to-block lower fasteners. oy
the crankshaf} spro‘cﬂ\et 3"‘5\the\€”9i Qq\farw uig be aligned. If the 7 Remove the lowest cover retaining stud from the timing chain P
marks arenit aligned nove thi chafn on Od‘\ﬁ ard or backward, housing. L
remove thg’ slack\@d resheck he 8 Remove the eight chain housing-to-camshaft housing bolts. e
27 Reloa&{ﬁé\tlmh:k chain 3”5' 'Y to its "zero" position 9 Using an engine support fixture or floor jack, raise the engine

as follows:

a) Use the be?r-( wire from the cham rensconer .'ockmg procedure in
ilustratiep 7.15 or reform another if necessary.

Apply light. force on the tensioner shoe to compress the plunger.
Insert a small screwdriver into the reset access hole and depress
the shoe.

Install the locking wire or keeper into the access hole and the
shoe.

28 Install the tensioner assembly in the chain housing. Tighten the
bolts to the torque specified in this Chapter. Note: Recheck the
plunger assembly installation - it’s correctly installed when the long end
is toward the crankshaft.

29 Remove bent piece of wire, squeeze the plunger into the ten-
sioner body then let go to unload the plunger assembly.

30 Remove the camshaft sprocket alignment pins.

31 Slowly rotate the crankshaft clockwise two full turns (720-

b)
c)

d)

slightly for additional clearance.

10 Remove the timing chain housing and gaskets. Thoroughly clean
the mating surfaces to remove any traces of old sealant or gasket
material.

11 Install the timing chain housing with new gaskets (see illustra-
tion). Tighten the bolts to the torque listed in this Chapter’s Specifica-
tions.

12 The remaining steps are the reverse of removali.

9 Camshafts, lifters and housings - removal, inspection
and installation

Note: Special tools are required for this procedure. Read through the
entire procedure and acquire the necessary tools and equipment
before beginning work.
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7.12 The three timing chain gu1des are wedged into the housing
at four points (arrows) - just pull them out

screwdriver blade under the timing chain while pulling the tensioner
shoe out. Note: If difficulty is encountered when removing the chain
tensioner, proceed as follows:

a) Hold the intake camshaft sprocket with an appropriate tool and
remove the sprocket bolt and washer.

b) Remove the washer from the bolt and thread the bolt back into
the camshaft by hand.

c) Remove the intake camshaft sprocket, using a three-jaw puller 5
the three relief holes in the sprocket, if necessary. Caution: ,Efjn '!C,\
try to pry the sprocket off the camshaft or damage to the sprogket ™V

could occur. A 3

15 Bend a piece of heavy wire into a *U", then apply light forc \a 'he
tensioner shoe. While applying force, insert a small sgrevisdriv vex into The

reset hole (see illustration) and pry the ratchet, pawl aw.ay fr%n* the™

ratchet teeth. When the shoe is fully retracted,iqsert the paece a"::an'

16 Remove the tensioner assembly refaihjng bcnﬁ andh ten‘s.cner

to-black stud (timing chain 1ens@’=r shoe php j o

17  Slip the timing chain off the spro,kats (seéqllustrailon) R0

18  To remove the camshaRk sprocke*n idosen tha bolts Mﬁo t;mg
the sprockets with a scr‘ewdm‘er or pixch ﬂser“gd zhrongané;a? the
holes. Mark the spmc.kets for »dantrf“caﬁon (see |I|usfraﬁoﬁ}- remove
the bolts, then pufl on the spmcke&brrhan‘a until they slip-eff the dow-
els. If necessary ose a srhali pqlier W =1p the Iege. Wnserted in the relief

7.17 Begin removing the chain at the exhaust camshaft sprocket

< E}' .lzawns HAYNES
7 k‘i Aftepfetractmg the tenélbfrer ‘shoe insert a piece of wire (B)

behx into" ) m\shape bét;veénlhe tensioner shoe (A) and reset
ho?e (C)

N
L \ s ~
il ¥ N ’ A

rd

Raies. 'apull the sp(mkats oﬁ
‘-b NE P’amsqéﬁgorocket should slip off the crankshaft by hand. If

no,d;se a du\e;\

30 Thediex Sprocket and bearing are pressed into place. If replace-

wire into the hole and through the shoe to hefd thaxshoe iy plage. < N mepty s\ﬂécgssan, remove the timing chain housing (see Section 8)

anck aké 1t to a dealer service department or autocmotive machine

j' s*wap Bpecial tools are required and the bearing must be replaced
Warning: The tensioner plunger is sprﬁ,, logsled and could ‘someé out N\ ™

with great force, causing personzywury “Bemdve Iﬁs .chain Housar\g\

_J,ﬂ time it's pressed out.

_\:"lnspection

21 Visually inspect all parts for wear and damage. Look for loose
pins, cracks, worn rollers and side plates. Check the sprockets for
hook-shaped, chipped and broken teeth. Note: Some scoring of the
timing chain shoe and guides is normal. Replace the timing chain,
sprockets, chain shoe and guides as a set if the engine has high
mileage or fails the visual parts inspection.

7.18 Mark the sprockets exhaust and intake (arrows), then
remove the bolts and pull the sprockets off

2B
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7.3 Remove the three bolts and the
engine mount bracket

7.10 Insert two 8 mm bolts (anows}fhrnugh t!')q
camshaft sprockets and into the hole?s in the‘hrmng“
- this locks the camshaﬂs in tha “tlmed" pos‘itloﬁ-

through the seal until it bottorr‘s agamst the crankstl\sh SDFDGRFR,\NOt&--‘

that the slot (keyway) in the hish must be aligned with the
in the end of the crankshaft (sew.llustration). Tne'Crank
also be used to press the crankshaf' balancé: into

12 Tighten thecrankshaﬁ ‘bolt to me to;due and, aqgie,wa rotation
listed in this Chiaptex's S‘pemﬂchtrons 2

13 The rematmng ms:al ation steps ;re !he,:e\te!sebf removal

14 Starfthe erTgu-e and, cheqk fa; Gil Ieak.'a ej the seal.

K&y
L bp" can

\ ‘\ w

7 Tcmmg cham and Sproqke‘!s\ Pémoval inspection and
mstallatlon o -

Note: Spécia!/m‘ols are required for this procedure. Read through the
entire procedure and acquire the necessary tools and equipment
before beginning work.

Removal

Refer to illustrations 7.3, 7.5, 7.8, 7.10, 7.11, 7.12, 7.13, 7.15, 7.17 and
7.18

1 Detach the cable from the negative terminal of the battery. Cau-
tion: If the vehicle is equipped with a Delco Loc Il or Theftlock audio
systern, make sure you have the correct activation code before discon-
necting the battery.

2  Remove the coolant reservoir (see Chapter 3). Remove the drive-
belt (see Chapter 1).

3  Support the engine from above, using an engine support fixture

7.5 Timing chain cover fastener
locations (arrows)

hqpsmg Py

78 Note how it’ 'S, installed hen remove
_the orl‘shnger ﬂarrowJ from the crankshaft

{* The mark on the crankshaft sprocket must align with the
mark on the block (arrows)

g 1avallable at rental yards), or from below using a floor jack. Use a wood

block between the floor jack and the engine to prevent damage.
Remove the front engine mount (see Section 17). Remove the engine
mount bracket and discard the bolts (see illustration). Caution:
Replace the engine support bracket boits with the manufacturers origi-
nal type bolt anytime they are removed.

4  Remove the crankshaft balancer (see Section 6).

5  Working from above, remove the upper timing chain cover fasten-
ers (see illustration).

6 Working from below, remove the lower timing chain cover fasten-
ers.

7  Detach the timing chain cover vent hose and remove the cover
and gaskets from the housing.

8  Slide the oil slinger off the crankshaft (see illustration).

9 Temporarily reinstall the crankshaft balancer bolt to use when
tumning the crankshaft.

10 Turn the crankshaft clockwise until the camshaft sprocket’s timing
pin holes align with the holes in the timing chain housing. Insert 8 mm
pins or bolts into the holes to maintain alignment (see illustration).

11 The mark on the crankshaft sprocket should align with the mark
on the engine block (see illustration). The crankshaft sprocket keyway
should point up and align with the centerline of the cylinder bores.

12 Remove the three timing chain guides (see illustration).

13 Make sure all the slack in the timing chain is above the tensioner
assembly, then remove the chain tensioner assembly (see illustra-
tion).

14 The timing chain must be disengaged from the wear grooves in
the tensioner shoe in order to remove the tensioner assembly. Slide a
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38016-28-5.10 HAYNES

1995 models =
5.10 Exhaust manifold fastener tightening sequence

6.4 The crankshaft balancer can held with a-ber wh’rfe the bolt
- is loosened gﬁﬁe\ned \

rraces of old gasket material and carbon deposits.
10 Using a new gasket, install the manifcld and hand tighten the fas-
zners. Following the recommended sequence (see illustration),
=ghten the bolts/nuts to the torgue listed in this Chapter's Specifica-
Sons.

‘1 The remaining installation steps are the reverse of removal.

- w

2B

5 Crankshaft front oil seal - replacement

Sefer to illustrations 6.4, 6.5, 6.6, 6.9 and 6.11
Detach the cable from the negative terminal of the battery. Cau-
- sion: If the vehicle is equipped with a Delco Loc Il or Theftiock
systern, make sure you have the correct activation code before dis€on- %

~ecting the battery.
2 Remove the drivebelt (see Chapter 1).
g 3 With the parking brake applied and the shifter in F’aﬁ {au‘tom ic)

o =

‘)' i g:atr (r:r;anual) g 0 e g and/su,e S \\&B’/U ‘Er\-tl"l;tvapplies force to the cranks;;:;alancer hub

art < ]ag;:ovesthe bolt from the front of the cr, aft ker bi\ \/ i d°3} f‘:‘w?egl“e"er u‘:t'?fﬁ":’f force 19::319 ourter edge
will probably be necessary, since the bolt i very ser‘l ab 0O 9 16 he CrankEnat Dasncer will ocou

— _seiuﬁ]tr:l:tr?ai:ir:? A prevep(th“& r\é:ksr;:ﬂ\ - ;M ‘(4\\8 ;?nﬁtice the seal squarely in position in the bore with the spring side

S q kl.i;;nftgbil::gieerrf::;ttr?:grsari{s:lﬁ%’eie |5 . C e "‘2 EL;l;a:refl.illy tap the seal into place with a large socket or section of

£ Pry the old oil seal OUUQ"th a sgal rémoval pipe and a hammer (see illustration). The outer diameter of the socket
r a screwdriver. Be vel /6a; not nack\ormh W or pipe should be the same size as the seal outer diameter,

~is ~rankshaft in the proce.ss tdlst 10 Apply a thin layer of clean multi-purpose grease or clean engine
Apply a thin co{ type ‘sealant oil to the seal contact surface of the crankshaft balancer hub.
- seal. Lubricate tpe seal Ilp\(r:h um- 11 Position the crankshaft balancer on the crankshaft and slide it
dio
an
=d
=ds
men
me
nd.
6.6 Pry the old seal out with a seal 6.9 Install the new seal with a large 6.11 Align the keyway in the crankshaft
S removal tool (shown here) socket or section of pipe balancer hub with the Woodruif key in the

s ol i or a screwdriver crankshaft (arrow)
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I3 CI3CTI S o

3.1 Timing marks (arrows) on the OHC engine

= ,

1996 and later models

\j' ; .‘A“
1995 models 7 i

‘\\*. 7 A
4.17 Intake manifold fastener ( in}xaeq\:&(cé\,‘_\

repair or replacement of piston rings, pistons, connecting rods and rod
bearings is possible with the engine in the vehicle. However, this prac-

scraping can cause d to. foﬂoMrheJ directions printed

and manifold {since the corppﬁ—‘hsiq maaq f alu?wmum aggressive

e

= lﬁ' "# -

tice is not recommended because of the cleaning and preparation on the container.
work that must be done to the components involved. 12 Use a gask e al\{aces of sealant and old gas-
ket material, thén clean the ailrh‘;:yu 'zces wi cquer thinner or -
acetone. If tnegm Ls:on on, aces when the
3 Top Dead Center (TDC) for number one piston - manifold is reinsts vacuum | tﬁay -
locating 13 Use a tap of thelco ize ro h a.the threads in the bolt s
ed air(if av emove the debris from b
Refar to illustration 3.1 ar safety glasses or a face shield to protect E
1 Refer to Chapter 2A, Section 3 for the TDC locating procedure prese’ea\amu W SERERRISNY S ORI -'E
(see illustration). The TD_C locating procedure for these engines ls/tbe/_\?e hyr/ der head. Make sure all intake port -
same as for the 2.2L engines. < - 5
g and bolt holes are aligned correctly. B
aking care to avoid damaging the gasket. “E
- " : . ¥Dalis into place by hand. g
4  Intake manifold - removal and installation / \ \ﬁghten/the st RN :
/\ \ \ {ications iou\mg he recommended sequence (see illustration). o
Removal ork ug\t{o al torque in three steps. w
1 Relleve the:fuel system Drasatms as A < 18 M aining installation steps are the reverse of removal. Start =
2 Detach #ia cabfeyfrom t’;e negative es‘e(nal of Ye ba ery ca A_\/ p:g Qtne and check carefully for leaks at the intake manifold joints. w!
tion: If the vehicle is equipped with a D\@fco boc Il or Theftiock al‘fdlo 15 1) r
0tjvatio cobg before discon<, = 1
Systam; ENS- RS FOMSITE XSV N } Exhaust manifold - removal and installation z
necting the battery. & b \ e £
3 Remove the accelerator cable (see'Chapter.4), ther,rms RQ -5
cable (if, equipped) and the’T cableautornati tra Removal L
2 al W:‘rzzi:\f:g c:::.cr: ?Q;S \t::eerﬁ‘w% . at J ho Warning: Allow the engine to cool completely before performing this =
F\q procedure.
1 Detach the cable from the negative terminal of the battery. Cau- =

5  Remove the F’@V a?#l\alr\sqpara \G?(pta( 1). \>

6 Remove }He fill caR anﬁkﬁepstlc assemﬁy ung’oit the ail fill
tube and detash it frar the eng :ck rc(xhg B-as necessary to
gain cIeafanCe betweengmt

7 F(emove the aitern bracket bﬂf“ \Ekss@st) to the engine block
with the.stud éndpomnng up/

8 Remave thé EGR pipe from the EBBEdapter (see Chapter 86).

9  Remove the intake manifold support brace.

10 Loosen ﬂ'\e mahifold mounting nuts/bolts in 1/4-turn increments
until they can be'vémoved by hand.

11 The manifold will probably be stuck to the cylinder head and force
may be required to break the gasket seal. If necessary, dislodge the
manifold with a soft-face hammer. Caution: Don’t pry between the
cylinder head and manifold or damage to the gasket sealing surfaces
will result and vacuum leaks could develop.

Installation

Refer to illustration 4.17

Note: The mating surfaces of the cylinder head and manifold must be
perfectly clean when the manifold is installed. Gasket removal solvents
in aerosol cans are available at most auto parts stores and may be
helpful when removing old gasket material stuck to the cylinder head

tion: If the vehicle is equipped with a Delco Loc Il or Theftlock audio
system, make sure you have the correct activation code before discon-
necting the battery.

2  Unplug the oxygen sensor (see Chapter 6).

3  Remove the manifold heat shields.

4  Raise the vehicle and support it securely on jackstands, then
remove the exhaust pipe-to-manifold nuts. The nuts are usually rusted
in place, so penetrating oil should be applied to the stud threads
before attempting to remove them. Loosen them a little at a time,
working from side-to-side to prevent the flange from jamming.

5 Remove the exhaust manifold brace.

6 Separate the exhaust pipe flange from the manifold studs, then
pull the pipe down slightly to break the seal at the manifold joint.

7  Loosen the exhaust manifold mounting nuts 1/4-turn at a time
each, working from the inside out, until they can be removed by hand.

8  Separate the manifold from the cylinder head and remove it.

Installation

Refer to illustration 5.10
9 The manifold and cylinder head mating surfaces must be clean
when the manifold is reinstalled. Use a gasket scraper to remove all
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Cylinder head bolts (in sequence - see illustration 11.15)
1995

Step 1
Bolta 1 Bt BlS i cosncibitvecentansnes 30 —— /
Bolts 9 and 10 26

57 (s T O, o (NSRRI, el S 8 e o R Tighten all bolts an additional 90-degrees

1996 and Jater mode!s

Step 1
Bolts 1 thru 8... 40
Bolts 9 and 10 30

Slep 2. Tighten all boits an additional 90—degrees

Engine mount-to-bracket bolts....... 96

ENGIne MOUNt-t0-DOAY NULS.......ovveeemressmcmsseseecmesrassasecssessasss ity

Engine mount bracket-to-engme bolts *

Exhaust manifold nuts—to—cylmder head

Exhaust manifold brace

15 s |- IS sl e i S SAIT e en

Flywheel-to-crankshaft bolts

SUOD 1 ciussisisinienses Ssxpirras vt Frs Cabrs b e e v b e AR

Step 2 ik ; <

Intake manlfold-to-cyﬁnder head nuts/bolts.

Qil pan bolts

Bopay ..

Oil pump-to- balance shaﬂ houslng

Timing chain cover-to-housing bolts

Timing chain housing bolts............caemvercrerenna ....................

Timing chain housing-to-block stud........ Ia

Timing chain tensioner...
* Replace with new bofrs anytrme mey are ramovad

Repair operations possible with the engine in the

This Part ef\Ehapte

for the 2.3L f= \‘}

Chapter 2 contains the Specifications necessary for cylinder head and

engine block rebuilding.

These engines utilize a number of advanced design features to
increase power output and improve durability. The aluminum cylinder
head contains four valves per cylinder. A double-row timing chain
drives two overhead camshafts - one for intake and one for exhaust.
Lightweight bucket-type hydraulic lifters actuate the valves. Rotators

are used on all valves for extended service life.

A balance shaft assembly has been added to smooth power pul-
sations. This assembly is bolted to the bottom of the main bearing
webs and is chain driven from the rear of the crank. The gerotor oil
pump is driven by the balance shaft trailing shaft and is mounted to the

rear of the balance shaft housing.

vehicle

Many major repair operations ean be accomplished without
removing the engine from the vehicle. Clean the engine compartment
and the exterior of the engine with some type of degreaser before any
work is done. It'll make the job easier and help keep dirt out of the
internal areas of the engine.

Depending on the components involved, it may be helpful to
remove the hood to improve access to the engine as repairs are per-
formed (refer to Chapter 11 if necessary). Cover the fenders to prevent
damage to the paint. Special pads are available, but an old bedspread
or blanket will also work.

If vacuum, exhaust, oil or coolant leaks develop, indicating a need
for gasket or seal replacement, the repairs can generally be made with
the engine in the vehicle: The intake and exhaust manifold gaskets,
timing chain housing gasket, oil pan gasket, crankshaft oil seals and
cylinder head gasket are all accessible with the engine in place.

Exterior engine components, such as the intake and exhaust
manifolds, the oil pan (and the oil pump), the water pump, the starter
motor, the alternator and the fuel system components can be removed
for repair with the engine in place.

Since the cylinder head can be removed without pulling the
engine, camshaft and valve component servicing can also be accom-
plished with the engine in the vehicle. Replacement of the timing chain
and sprockets is also possible with the engine in the vehicle.

In extreme cases caused by a lack of necessary equipment,
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Camshafts and housings

Lobe lift (intake and exhaust)
1995 ..

1996 and Iater
Intake i e e
Exhaust.....

Lobe taper limit...

Endplay... RS R e O A SR el i s
Journal dlameter

Lo T e L o e

All others ............ SR o T e S
Bearing oil ClearaCa s e e
Lifters

Bore diametat. . au i e aeisieasies

Outside diameter........ccuuiemimmmsmeceasssseranoseas

Lifter-to-bore clearance
Camshaft housing warpage limit ..

Balance shafis and housing

Housing warpage MaximUM ... seisssssmsssssasnssmsasmssssrarasss
Chain slack (with 3 Ib. appized to chain 1 e R N S
Thrust plate thickness .. seses

Torque specifications -
Balance shaft assembly-to-block bolts (see illustration 14.19)
Step 1
Bolts 9, 10 and 12
531 ) et b o s
(2101 i o PR LR A, ol 2T
Step 2
Bolts 9, 10 and 12.........

Bolt 11..

Balance shaft housmg bo[ts (see illustration 14.19)
Step 1

Bolts 1, 2,4, 5,6 and 7..

Bolts 3 8 B....i e e et R

Balance shaft sprocket bolt (left hand thr:
1995 through 1997
SIOD 1.uiveisirntomsmbasinsrirmseress A

Camshaft cove
1995 and 1996

1997 and later

Step 1..
Step 2 R
Camshaft sprocket-to—camshaft boit
Crankshaft balancer-to-crankshaft bolt
BOP. 1 i i s s st i e e e B

SED 2. cotrmnamoiiatae s s erl e e B T R N e St
Crankshaft rear main oll seal RoUsINg DOIS - . iinisisisn ot

0.3750 inch (9.525 mm)

0.3540 inch (9.0 mm)
0.3460 inch (8.8 mm)

0.0018 to 0.0033 inch per 0.50 inch (0.04¢€ to 0.083 mm per 14.0 mm)
0.0009 to 0.0088 inch (0.025 to 0.225 mm)

1.5720 to 1.5728 inch (39.93 to 39.95 mm)
1.3751 to 1.3760 inch (34.93 to 34.95 mm)
0.0019 to 0.0043 inch (0.050 to 0.110 mm)

1.33381 to 1.3393 inch (33.989 to 34.019 m
1.3369 to 1.3375 inch (33.959 to 33.975 mm)
0.0006 to 0.0024 inch (0.014 to 0.060-

0.0030 inch (0.076 mm)
DD40mch(10nm}

Tlghten an additional 45-degrees
115 in-lbs
115in-lbs
115 in-lbs
115 in-lbs

132 in-lbs

] Tighten an additional 90-degrees

16
Tighten an additional 80-degrees

o-carnshaft housmg bo!ts (rear two on the intake mmshaﬂ housing)

132 in-lbs
Tighten an additional 30-degrees

16
Tighten an additional 30-degrees
52

129
Tighten an additional 90-degrees
106 in-lbs

(%)

AN LNAL

1] mim

M5

o ol o ol Y

o 1
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4.12a 3/8 and 5/16-inch fuel line disconnect tools

have the correct activation code before disconnecting the batiery. Dis-
connect the fuel feed, return or vapor line at the fuel tank (see illustra-
tion). Note: Some fuel line connections may be threaded. Be sure to
use a back-up wrench when separating the connections.

11 Remove all fasteners attaching the lines to the vehicie body.

12 Detach the fitting(s) that attach the fuel hoses to the engine com-
partment metal lines (see illustrations). Twisting them back and forth
will allow them to separate more easily.

13 Instaliation is the reverse of removal. Be sure to use new O-rings
at the threaded fittings, if equipped (see illustration).

5 Fuel tank - removal and installation

Refer to illustration 5.6
Wamning: Gasoline is extremely flammable, so take e
when you work on any part of the fuel system. See w
tion 2.

Note: Don't begin this procedure until the fuel

removing the tank from the ve
siphoning action by moujﬁf&
parts stores.

2 Relieve the fugl’syste :
3 Detach thi ble fram the nedsir
tion: If the vafiicle equipy yii

4.13 Always replace the fuel line O-rings (if equipped)

4.12b On quick-connect fuei tmés niSe the' prcper tool (arrows)
and push them into the conneetor tn‘separate the fuel lines

system, make sure you haue the cor{ecf\acnva‘non code before discon-
necting the battery. N

4 Raise the vehicle and suﬁpm‘t it §ecu\eﬁ]’on jackstands placed
underneath the jacking points.

5 Disconnegt thgexhaust m%tii\rlﬁir?ers and‘al]gw the rear portion
of the exhaust! sy;& to rest o ar ax(é\hgrbdve the fuel tank
heat shield on 1989 : NN

8 _Digconnect the f el fi

L

se a ba?,}}nes from the fuel tank

(s€e illustration).
Di ect the fu n.@ es and the vapor return line
— fm the 8 pump. Note: L.:_'s ‘f ‘oper fuel line disconnect tools

e e fuei filler neck. Angle the filler neck
K’and remove it from the vehicle.
th ; ith a floor jack.
w@\wi tank retaining straps.
Re\ank enough to disconnect the electrical connectors
mp/fuel level sending unit, and the fuel tank pressure

& <) 'ppeo
riove the tank from the vehicle.
taliation Is the reverse of removal.

N\

t \
%‘i{\)}s Fuel tank cleaning and repair - general information

1 All repairs to the fuel tank or filler neck should be carried out by a
professional who has experience in this critical and potentially danger-
ous work. Even after cleaning and flushing of the fuel system, explo-
sive fumes can remain and ignite during repair of the tank.

2 |f the fuel tank is removed from the vehicle, it should not be

5.8 Remove the fuel filler and the vapor return hose
clamps (arrows)
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§
Ll &

4.3a Mark the relationship of the coil
spring to the upper spring seat and
insulator and to the strut mount. ..

4.5 Using a wrench on the damper shaft to prey
turning, loosen the damper sh

. and to the lower seat of the strut

1 If the struts/shock absorbers of cou\selx
signs of wear (leaking fluid, loss of darmping pabul
ging or cracked coil springs) exf:ha(e all options\befare

work. The strut/shock absorber assemblies, are ﬂ0t>9W|

must be replaced if a p;db(em t‘(evel%o ev/strut a e
complete with sprmgsmay ba avaﬂab éq extha hrch
eliminates much tm‘ie ahb\work Wh Dever r,aute Vi to take,
check on the cost and availability'of pacts Sefors(disass bling your
vehicle. Warnlng Dfsa‘ss:r%’qga trut is pp@}ﬂtl il dangerous and
utmost atiention, must d:r&‘xed o the nous injury may
result. Use oqly a mgh>-qu sprifg co r and carefully follow
the manufacturer’s ihstructions furnished the fool. After remov-

ing the coil spring fromithe strut assembly, set it aside in a safe, iso-
lated area. /

Disassembly

Refer to illustrations 4.3a, 4.3b, 4.4, 4.5, 4.6a, 4.6b, 4.7, 4.8 and 4.9
2 Remove the strut and spring assembly (see Section 3) or shock
absorber/coil spring assembly (see Section 9). Mount the strut
assembly in a vise. Line the vise jaws with wood or rags to prevent
damage to the unit and don't tighten the vise excessively.

3 Mark the relationship of the coil spring to the upper insulator
and mount and to the lower seat (see illustrations).

4 Following the tool manufacturer's instructions, install the spring
compressor (which can be obtained at most auto parts stores-or at
equipment rental yards) on the spring and compress it sufficiently to
relieve all pressure from the upper spring seat (see illustration). This

he sp(mg<compre§$or

on the spring and press it suffieiently
i ssure from the upper

to Kﬂ:‘\e

and the strut mount; inspect the bearing in the mount for
smocth operation and the rubber portion of the mount for
cracking and general deterioration, if the bearing doesn’t turn
smoothly, or if there's any separation of the rubber, replace
the mount

46b ...

can be verified by wiggling the spring.

5 Loosen the damper shaft nut (see illustration).

6 Remove the washer and strut mount (see illustrations). Inspect
the bearing in the strut mount for smooth operation. If it doesn't
turn smoothly, replace the strut mount. Check the rubber portion of
the strut mount for cracking and general deterioration. If there is
any separation of the rubber, replace it.

7  Remove the upper spring seat and insulator from the damper

10

_
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2.4 To detach the stabilizer bar from the 3.2 To mark the relationship of the strut knu/okle boits.
crossmember, remove the bushing clamp to the steering knucklie, paint or scribe hai‘n’mer and
bolt (arrow) and clamp from each bushing lines around the nuts

clamps from the upper side of the crossmember (see illustration).

5  Remove the stabilizer bar and bushings through the wheel well,

6 Inspect the stabilizer bushings for wear and damage and replace
them if necessary. Fo ease installation of the new bushings, spray the
inside and outside of the bushings with a silicone-based lubricant. Do
not use petroleum-based lubricants on rubber parts. Inspect the link
bushings, spacers and washers for wear and replace as necessary.

Installation

7 Install the stabilizer bar bushings and clamps, guide the stabili
through the wheel well, over the crossmember and into position.
8  Center the stabilizer bar, install the bushing clamp bolfs and
tighten them.

9 Install the spacers, bushings and washers on the li

listed in this Chapter's Specmcatlons
10 Tighten the bushing clamp bolts to the t
ter's Specifications.

11 Raise the crossmember, install th Woﬁr‘aﬂam r ret ni\;

and tighten them to t he torgue i I‘sted if.this s Specifications ,ﬂ{\\ : E i b
12 Install the wheels and lower NQf; Tﬁg:&v\he ! "gﬁ B 5 Remove the strut upper mounting nuts and bolt (arrews) while
the torque listed in the Chapter {/ frcan AN \ . / supporting the strut assembly
7 - - : : : :
3 Strut and coil s ring asse}ebly (fro ) -r S@ 7 Check the coil spring for chips and cracks in the spring coating
inspection a!la on g 1\ (this will cause premature spring failure due to corrosion). Inspect the
spring seat for hardening, cracks and general deterioration.
<\ 8  If wear or damage is evident, replace the strut and/or coil spring
Remov,af N, \/ as necessary (see Section 4).
\q AN
Refer ta’rflusirat)‘qns &;‘ d35 i o Installation
1 IfooséQmQ \kheej Mg nuts, raich éxtrbnt of the vehicle and SN : ;
supponr it securely O”Wnds I the parking brake and block 9 Guide the strut assembly up into the fenderwell and insert the
the rear wheeld.to keep the vehicle rolling off the jackstands. upper mounting studs through the holes in the shock tower. Once
Remove thb\{;\.rht-%‘> the studs protrude from the shock tower, install the nuts and bolt
2 Mark the\stryteto-steering knuckle relationship by making a line so the strut qu‘t 1;“ back through. This may require an assistant,
around the strut<to-steering knuckle nuts (see illustration). since the strut is quite heavy and awkward. :
3 Remove the nuts from the strut-to-knuckle bolts and knock the 10 Slide the steering knuckle into the strut flange and insert the
bolts out with a brass punch and a hammer (see illustration). two bolts. Install the nuts, align the marks you made prior to disas-
4  Separate the strut from the steering knuckle. Be careful not to sembly and tighten the nuts to the torque listed in this Chapter’s
overextend the inner CV joint or stretch the brake hose. If necessary, Specifications.
support the control arm with a jack. 11 Install the wheel, lower the vehicle and tighten the wheel lug
5 Support the strut and spring assembly with one hand and nuts to the torque listed in the_ChapteM Specifications. .
remove the upper strut mounting nuts and bolt (see illustration). 12 Tighten the upper mounting nuts and bolt to the torque listed
Remove the strut and spring assembly. in this Chapter's Specifications.
4 13 Drive the vehicle to a dealer service department or an align-
Inspection ment shop to have the front wheel alignment checked and, if nec-

6  Check the strut body for leaking fluid, dents, cracks and other ~ @ssary, adjusted (this is only necessary if the strut has been modi-
obvious damage which would warrant repair or replacement. fied for camber adjustment).
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g

2.2 To disconnect the stabilizer bar from the link bolts that 2.3 To lower the rear part of the crossmember, remove these four
connect it to the control arms, remove the link bolt nut (arrow) bolts {arrows); be sure to put a sturdy floor jack under the
from each end; make sure that you note the order in which the crossmember before unbolting it

bushings, spacers and washers on the link are installed
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N N N .
1 Strut and spring assembly \ Srabg:zer?lnk \ (\ \\/ 7  Steering gear boot
2  Steering knuckle nrr * N\ \.,/ 8 Tie-rod
3  Balljoint 6 \SfaQn'fzer bar /7 N :/} 9 Tie-rod end

N / G\

P \ \
\ /\\ \;’in)benr or damaged part with a new one.
\ 7 £\ |\ Note 1: These vehicles have a combination of standard and metric fas-

1 General information

Refer to illustrations 1.1 and 1. 2\

\ . \

The front suspen;adr\(see ﬂlustra omMacPQ trut

design. The upper entls of the stru\ts are atta!;hed y the

lower ends of the sfhyts é\‘l olted to t ng kn \—?’he lower
uc

ends of the stel @ring ' es al ac d t e ol arms by
balljoints. The inferends f the control Arms a

to the cross-
member..A stqblllzér\ ar
bilizeri§ atfach‘ed to the.cros:

ce}!\b y | ¥ ornering. The sta-
er b p‘al of bushing clamps and

to thfe confro)arrﬁaby link bolts. R,
The rear §usp\ansmn/{see il r@}jon) is a semi-independent
design which tises an axle beam with-integral trailing arms and a pair

of shock absor r/coil spring assemblies. The axle trailing arms are
attached to“tbe bddy “The upper ends of the shocks are attached to
the vehicle body‘ the lower ends are bolted to the axle beam.

The rack-and-pinion steering gear, which is located behind the
engine/transaxle assembly, is bolted to the suspension crossmember.
The steering gear turns the steering knuckles via a pair of tie-rod
assemblies, each of which consists of an inner tie-rod and a tie-rod
end. The inner tie-rods are attached to the steering gear; the outer tie-
rods, or tie-rod ends, are attached to the steering knuckies. All models
are equipped with power steering.

Warning: Whenever any of the suspension or steering fasteners are
loosened or removed, they must be inspected and, if necessary,
replaced with new ones of the same part number or of original equip-
ment quality and design. Torque specifications must be followed for
proper reassembly and component retention. Never attempt to heat or
straighten any suspension or steering components. Instead, replace

¥ teners on the various suspension and steering components, so it would

N \/

be a good idea to have both types of tools available when beginning
work.

Note 2: On models equipped with a Delco Loc Il or Theftlock audio
system, be sure the lockout feature is turned off and make sure you
have the correct activation code before performing any procedure
which requires disconnecting the battery.

2 Stabilizer bar and bushings - removal and installation

Removal

Refer to illustrations 2.2, 2.3 and 2.4

1 Loosen the lug nuts on both front wheels, raise the front of the
vehicle and support it securely on jackstands. Apply the parking brake
and block the rear wheels to keep the vehicle from rolling off the jack-
stands. Remove the front wheels.

2  Remove the nuts from the upper ends of the link bolts that con-
nect the stabilizer bar to the control arms (see illustration). Note the
order in which the bushings, spacers and washers are installed on the
links; they must be installed in exactly the same order in which they're
removed.

3  Support the rear of the crossmember with a jack, then remove the
rear center and outer crossmember retaining bolts (see illustration).
Lower the crossmember about three inches.

4 Remove the stabilizer bar bushing clamp bolts and bushing
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Contents
Section Section
Balljoints - check and replacement.. : 6 Stabilizer bar and bushings - removal and installation .................. 2
Chassis |ubrication .. ... See Chapter 1 Steering gear - removal and installation e
Control arm - rernoval and |nstallatlon 5 Steering gear boots - replacement ... s Gty |14
Front end alignment - general mfom-nahon ..................................... 19 Steering knuckle and hub - removal and mstallail L L 8
General information..: s 1 Steering wheel - removal and installation .. A 12
Hub and bearing assembly (front) - removal and mstaﬂatlon.. = [ 4 Steering, suspension and driveaxie boot ch i Chapter 1
Hub and bearing assembly (rear) - removal and installation.......... 10 Strut and coil spring assembly (front) - removal i 3
Power steering fluid level check... . See Chapter 1 Strut/shock absorber or coil spring - replace 4
Power steering pump - removal and mstallatlon ................. 16 Tie-rod ends - removal and installatién..Cv...oo. o G le. 13
Power steering system - bleeding....................... i T Tire and tire pressure checks ...\ (o B hapter 1
Rear axle beam - removal and inStallation ..............oveseseeeesiessnes 11 Tire rotation .. 3 See Chapter 1
Shock absorber and coil spring assembly (rear) - removal, Wheels and bres genena 18
inspection and inSANREON ...cuaii i e 9
Specifications % ) /\
Torque specifications Ft-lbs (unless otherwu in
Front suspension
Balljoint-to-steering RNUCKIB NUL. ... s e tmasitsisssremmersrsess
Control arm
Front bushing bolt
ittt T B T SRR R R

1999 and later ...

Rear vettical bushing bolt .........cooovivemueeiinieionnnns
Hub and bearing assembly-to- sfeenng knuckle bolts
Stabilizer bar

Link nuts..

Bushing clamp bolts
Strut assembly

Strut-to-steering knuckle NUES ........... 20 Nreereres rreesseNes o Nevar

Strut-to-body MULS: e wmbas e

Strut-to-body bolt

Strut damper shaft nut............
Crossmember bolts
1995 and 1996 model
1897 mpdels......cccnuris
1998 models

Hub and bearing assembly retaining Bols .............ccooovcrmnreiveseiiereronns
Rear axle bea?‘n tralla arm pivot bolts
1995 through W
2000 and later ..
Shock absorber and con sprmg assembiy
Lower shock bolt/nut ..
Upper shock nut and bolts
1995 through 1999
ZORDBN TALOr....ociveiomeeeer e arn ey T R

Steering

Stesring gearmounting DoRS .............c. it
U-joint coupling pinch bolt ............
Power steering pump mounting bolts ..
Steering wheel nut...............ccocooeveeeennnnn.
Tie-rod end-to-steering KnUCKIE NUES ...............cociiiirersreeeerserssessiesereeseees
b e Tl 5 i B OO U R0 0208 e o= oo O

71, plus an additional 180-degrees rotation

71, plus an additional 90-degrees rotation
71, plus an additional 90-degrees rotation
71, plus an additional 90-degrees rotation
66, plus an additional 90-degrees rotation
71

44

88

52

84 in-Ibs, pius an additional 210-degrees
See Chapter 1

iy
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13.21 Squeeze the retainer and pull the parking brake cable
through the brake backing plate

\
2V

21 Squeeze the cable retainer with a pair of pliers (see illustration) 3 if the brake lights are \nopexatjve, c NM(see Chapter 12).
and pull the cable through the backing plate. 4  |f the fuse rs s verl is available at the switch by
22 Disengage the rear cable from the front cable at the cabie junction backprobing the own ectar ( hiw 14.9).0
(see illustration). 5 |Ifthere’'snpw éget itch, usé a te(:’fiud'h* %o find the open
23 Disconnect the cable from all clips and brackets. circuit condition er,.\f the fuse baneTanqr"hQ é\ﬂwh If there is volt-
24 Installation is the reverse of removal. age to 'he sw%tch closa the f)ffhh (deprgss\(ﬂx t\raﬁe pedal) and verify
‘nat :, voltage on the othey Aide cffhgfsvméh
I' :{"ergs no voltag on e other side bf the switch with the brake
14 Brake light switch - check, adjustment and pe’&a Geb'e._ ed, replac he syilich (€se Step 7). If voltage is avail-
replacement ie, ~gheck %ré ltage at the brakeWidhts. If no power is present at the
o or ke N S ,O\; 'vaﬁ\ppen circuit condition between the
\ any the brake S
Check N & N\ 3
Refer to illustration 14.1 “ \\ ’3\39"'9
1 The brake light switch (see illustration) is Iocated “'x‘e \Fefenloliust
pedai bracket. You'll'need to remove the knee bo (th trnrf\kg:el N N /ﬁemgv ?{nee bolster.
beneath the steering column) to get to the switc af:ié%ec\cr N8 Ungiag Béectncal connector(s) from the switch.

2 With the brake pedal in the fully released paNitionthe\switcf™ »’ Bmimyithe switch from the bracket (see illustration).
plunger is pressed into the switch housing, anh the brake |,g CcirlsL ,1 i éswnch must be adjusted as it’s installed (see below).

open. When the brake pedal is depressecf th unger

the switch, which closes the circuit ang senbx Curr it ¢ brai-u: I:ghtq /N\ éf!ﬁﬁstment

On models with cruise control, the brakh{sht :wvltr-n is a vnc ; * Depress the brake pedal, insert the switch into its bracket and
push it in until it's fully seated.

12 Slowly pull the brake pedal to the rear until you no longer hear any

“clicking™ sounds. The switch should now be adjusted.

13 The remainder of installation is the reverse of removal,

the cruise control system when theé\gys is O ting. With me(b(a\e
pedal in the released positiopgthe c;&g:, c?&sed when,the br;

is depressed, the brake ligh swttc\h operis the UR and cu 5&
to the cruise control mﬂdule\ \u{:hvc?‘«tums off 'he cpdise co

14.1 A typical brake light switch 14.9 To remove the brake light switch, simply pull it straight out,
then unplug the electrical connectors; to install the switch,
depress the brake pedal, insert the switch into its bracket and
push it in until it's fully seated, then slowly pull the brake pedal
to the rear until you no longer hear any “clicking” sounds

Voltage in (brake light circuit)
Voltage out (brake light circuit)
Voltage in (cruise control circuit)
Voltage out (cruise control circuit)

A=
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13.8 Squeeze the tangs on the cable retainer and disengage the
front parking brake cable from the bracket on the
parking brake lever base

12 Parking brake - adjustment

Refer to illustration 12.4
1 The vehicles covered by this manual are equipped with a seif-
adjusting parking brake lever assembly that automatically takes up
slack in the cables as they stretch. There is no need to adjust the park—
ing brake cables manually during their service life. However, when
new rear brake shoes are installed on models with rear drum
make sure the new shoes are properly adjusted; the automatic
adjuster mechanism can't do its job if the rear shoes are o
ment, It's also a good idea to check cable adjustmen
brake shoes are replaced, or the brake drum is rem\a\ved {or some
other reason. N\ &

2  Loosen the rear wheel lug nuts, raise th r%ar ofthe yeh and
support it securely on jackstands. Block th, ro?rt\\vh;\egs

rear wheels, /\ \ \ \‘

3  Remove the rear drums.

4  Using a screwdriver, lift the actuater oﬁ ?he a‘d;ysteﬁeel (s,é
illustration). Using a brake adj angﬁgl \:.Q::eother sb(g rivuf.

the adjuster wheel until the sh s drag on dru s th

turned. Since there areAl adju enthpoles | ‘r\t
plates on these vehicids, yoill ha 0 expénu the

install the drum, expand ¥e shoes a bit, msta}Mhe d%
feel the drum dr{g ag%iqst e sh

a little until the dr’ub&rot t

ntll you
ster wheel

13.11 Using a pair of needle-nose pliers, disengage the plug
(arrow) on the end of the front cable from the reel mechanism

5  Adjustthe way.

6 Apply the' p at theégoqs hold the drums.
Release the pigrki ure t c'mﬁrear wheels turn
freely and that
7 Y Remove the jac

XhOn

\'Na\ Péirk}ng brake cabIEQmmp(acement

_:m sm\cabza

efe 0 il renqgs 13.8 139and 13.11 '
the Wd place it securely on jackstands.
e r the front cable is attached to the floorpan by a

mtegral part of the cable. Remove the clip retaining
h the clip from the floorpan.
e front cable toward the rear of the vehicle to put some

SCTEW

ove@h@,
BT % the cable and hold it there.
i

sengage the front cable from the rear cable at the cable junc-

Lower the vehicle.

Remove the center console (see Chapter 11) and, on Pontiacs,
the shift lever boot.

7  Fully release the parking brake lever.

8 Squeeze the tangs of the cable retainer together (see illustration)
and disengage the cable from the parking brake lever bracket.

@  Pull on the cable to rotate the ratcheting reel until the pawl drops
into the notch, locking the reel into place (see illustration).

10 Slowly release the cable and allow the notch to catch the leg of
the pawl spring.

11 Disengage the plug on the end of the cable from the reel assem-
bly (see illustration).

12 Remove the left rocker panel/door sill plate. 9
13 Remove the grommet and retainer from the floorpan.

14 The forward part of the front cable is attached to the floorpan by a
retaining clip. Bend this clip open and disengage the cable.

15 Remove the front parking brake cable.

16 Installation is the reverse of removal.

Rear cable
Refer to illustrations 13.21 and 13.22

17 Fully release the parking brake lever.

18 Loosen the rear wheel lug nuts, raise the rear of the vehicle and
place it securely on jackstands. Remove the rear wheel(s).

18 Remove the rear drum and disassemble the brake assembly (see
Section 6).

20 Detach the cable from the rear shoe parking brake lever (see
illustration 6.4g).
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11.7 To detach the power brake booster from the firewall, remove
these two lower nuts (arrows) and the two upper nuts
(not visible in this photo)

22 Open the bleeder screw and have your assistant slowly depress
the brake pedal and hold the pedal firmly depressed. Watch for air
bubbles to exit the submerged end of the tube. When the fluid flow
slows, tighten the screw, then have your assistant slowly release the
pedal. Wait five seconds before proceeding.

brake and left front brake, in that order. Be sure to check thg/ﬂu;d,{n

the master cylinder reservoir frequently. i N
24 After bleeding the right rear wheel brake, repeat StepQ 20 tﬁl@ugh & |II

i

23 Repeat Step 22 until no more air is seen leaving the tubse, then \\b'ak
tighten the bleeder screw and proceed to the left rear brake, right }r&n\

11.8 The booster shrod\r‘s\at’( hedta a rjn at the top of the
brake pedal; the pu st d |s\'eta ned by a'small spring clip
whlch can be 'Rned o, wltFr'er Screwdriver

power brake u ec\sm 8). Mbve me )Qést,er cylinder forward,
but be care nd or Kink the lifgs: lehgihg to the master cylin-
If there is any str uorr\)the Impe-.\ bi@(;qnnect them at the master
ﬁ%er and plug t ends/ 7

connect th vpcuurn hose }mdmg to the front of the power
bopster. Cover the enf o}\h&hose

‘ e e vehicle, _{pé four nuts that secure the booster to
the rew @ ill qu} Do not remove these nuts at this time.

{sco tthe'\powsr brake pushrod from the brake pedal (see

MB ¢ the pushrod to the side when disconnecting it.

the four booster mounting nuts and carefully lift the

23 on the left rear brake, right front brake and the left fronh \prakes, in N\ 9 ow r %

that order. { N N\ WOt of the e compartment.

25 Lower the vehicle and check the fluid ievel = rd re A0 Wh&}ﬂétaling, loosely install the four mounting nuts, then con-
voir, adding fluid as necessary. \.‘ " nect rod to the brake pedal. If the old retaining clip doesn't
26 Check the operation of the brakes. al D\g (eekso}d sﬁép piace, replace it with a new clip. Tighten the booster retaining
when depressed, with no sponginess,.|f\n eces , re eat\tha tire / m}x%to the torque listed in this Chapter's Specifications. Reconnect

process. Waring: Do not operate Itgé vel en’ yo

the effectiveness of the brake fyst\e::':\n \\ \ \

11 Power brake bgoster -'chec renW\d \a\\}g\ﬁi\)n

) (}\\\\

abo?(

Operating cﬁhck\ \‘\ /\\-\/ )
1 Depreséﬂ(a pedal and\stan the‘ﬁngm;ﬁf\t\\\e Padal goes down
slightly, operations nomal. N A )

2 Dépresdthe b\%lke pe‘dal seﬁerai)l{@?es\w the engine running
angd’ make sure‘t{\a! thare is r'io char}g\a\lm \yedal reserve distance.

Aarnghtnzfss choek \5/

3 Start the éqgme and turn it off aﬂer one or two minutes. Depress
the brake pedal several times slowly. If the pedal goes down farther the
first time but™ gfaduany rises after the second or third depression, the
booster is airtight.

4 Depress the brake pedal while the engine is running, then stop the
engine with the pedal depressed. If there is no change in the pedal
reserve travel after holding the pedal for 30 seconds, the booster is air-
tight.

Removal and installation

Refer to illustrations 11.7 and 11.8

Note: Dismantling of the power brake unit requires special tools. If a
problem develops, it is recommended that a new or factory-exchange
unit be installed rather than trying to overhaul the original booster.

5  Remove the mounting nuts which hold the master cylinder to the

7 \t “vacuum hose. Install the master cylinder (see Section 8). If the
by ‘~brake lines were disconnected from the master cylinder, bleed the

\\\

brake system to eliminate any air which has entered the system (see
Section 10).

12.4 To adjust either rear brake assembly, push the actuator off
the star wheel with a screwdriver (the actuator must be held off
the star wheel to turn the wheel countercliockwise), then rotate
the star wheel adjuster counterclockwise to retract the brake
shoes, or clockwise to expand the shoes
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9.2 Using an open-end wrench on the
brake hose, loosen the brake line from the
hose fitting with a flare-nut wrench, being

careful not to bend the frame bracket or
brake line

bracket (it will fit the bracket in only one position).
8 Install the U-clip retaining the female fitting to the frame bracket.
9  Attach the brake line to the hose fitting and tighten it securely.

10 When the brake hose installation is complete, there should be no
kinks in the hose, Also make sure that the hose does not contact any part
of the suspension. If you're replacing a front brake hose, verify this by
turning the wheels to the extreme left and right pesitions. If the hose con-
tacts anything, disconnect it and correct the installation as necessary.
11 Fill the master cylinder reservoir and bleed the system (see Se
tion 10).

Steel brake lines

ments. If necessary, carefully bend the line t
bender is recommended for this. Caution?
line.

14 When installing the new line,

nents.
15 After installation, check the
fluid as necessary. Bleedithe brake sy
tion and test the br carefully Before

L5

Referfo illugiratiotN0. N )
1 Qie\edin tha hy i stem ssary to remove air when-
everitis ‘i%rrﬂod ed into the brake systep.

21 The gufa rer specifies that it will be necessary to bleed the

3 Before bedirning the bleeding procedure, the ABS pistons in the
hydraulic unit must be returned to the top of their travel. To do this,
start the engine and let it run for 10 seconds. Watch the ABS light - it
should turn off after three seconds or so. Warning: If the light doesn’t
go off, a GM Tech 1 scan tool must be connected to diagnose the
problem. Have the vehicle towed to a dealer service department or
other repair shop equipped with the necessary tool.

4  If the light turned off like it is supposed to, turn the ignition off and
repeat the procedure. If the light goes off again after three seconds,
the brakes can now be bled.

§  Have an assistant on hand, as well as a supply of new brake fluid,
an empty clear container, a length of clear plastic tubing to fit over the
bleeder valve and a wrench to open and close the bleeder valve.

6 Remove the cap from the brake fluid reservoir and add fluid, if

9.3 Use pliers to remove the U-clip from
the female fitting at the bracket, then
remove the hose from the bracket

e and container
fore moving to

draulic modulator
Dide6inect the tw

rwar; al@!mes from the master cylinder
flare«fiut wrench (see i on 8.4).
i evoir with mlia\ idl until fluid begins to flow from the
é Y

ines to the master cylinder and tighten the

@wd hold down the brake pedal.
ings again and allow any air in the fluid to be
plrged hten the fittings.

13 lease the pedal and wait 15 seconds.
%}3 eat this procedure until all air is removed from the two front
thet

isconnect the two rear tube nut fittings and repeat this procedure
ntil all air is expelled from those ports as well. Proceed to Step 17.

Models with bleeder valves on the hydraulic
modulator (1995 through 1999)

16 Attach the bleeder hose to the rearmost bleeder valve on the
modulator assembly. With the other end of the hose in a jar partially
filled with clean brake fiuid, open the valve slowly and have an assis-
tant depress the brake pedal. Keep the pedal down until fluid flows.
Close the valve and release the brake pedal. Repeat this until no air is
evident as the fluid enters the jar, then repeat the procedure for the for-
ward bleeder valve. After bleeding the hydraulic modulator assembly,
bleed the rest of the braking systems as described below.

All models

17 When all air has been removed from the master cylinder, slowly
depress the brake pedal and verify that the pedal feels firm. If it does,
you're done, If it doesn't, proceed to the next step and bleed the rest
of the system.

18 Check the fluid level again, adding fluid as necessary. Do not use
old brake fluid. It contains moisture which will allow the fluid to boil,
rendering the brakes useless. When bleeding, make sure the fluid
coming out of the bleeder is not only free of bubbles, but clean also.
19 Raise the vehicle and support it securely on jackstands.

20 ~ Beginning at the right rear brake, loosen the bleeder screw
slightly, then tighten it to a point where it's snug but can still be loos-
ened quickly and easily.

21 Place one end of the tubing over the bleeder screw and submerge
the other end In brake fluid in the container (see illustration).
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8.3 Unplug the electrical connectors for the fluid level warning
switch (center arrow) and the ABS solenoids (two right arrows);
to detach the master cylinder from the power brake booster,
remove the two mounting nuts (upper arrows) (1995 through 1999)

face inward, and the boots are properly seated.

11 Place the wheel cylinder in position on the backing plate. Thread
the brake line fitting into the cylinder, being careful not to cross-thread
it. Don't tighten the fitting yet.

12 Install the wheel cylinder retaining bolts and tighten them to the
torgue listed in this Chapter’'s Specifications. Now tighten the brake
line fitting securely.

13 Bleed the brake system (see Section 10).

booster as a single assembly, but the master cylinder i
detached from the hydraulic unit/motor pack. |

at a dealer service department, after the di
tool to relieve tension on the gears insig

pack assembly operational. If the master cylnde
(unbolted from the hydraulic unitfmotor , have |
service department or other qualified %/2 \

Removal 4. - NGy ’\%
Refer to illustrations.8.3 d&\ \
Completely,C/ove the front f \?u\: owling are: the vehicle;
id ca i stiffaces if ihis spll )
Insi ne’

er reservoir and
surfaces. Place a

8.4 Unscrew the four brake line fittings with a flare-nut wrench
(1995 through 1999)

drain pan or bundie of rags or newspapers under the master cylinder
assembly and clean the area around the brake line fittings with brake
system cleaner.

3 On 1985 through 1989 models, unplug the electrical connectors for
the fluid warning switch and the ABS solenoids (see illustration). On
2000 models. unplug the electrical connector for the fluid warning switch.
4  Disconnect the brake line fittings (see illustration). Use a flare-
nut wrench, if available, to prevent rounding off the comers of the fit-
tings. Rags or newspapers should be placed under the master cylinder
to soak up the fluid that will drain out.

5 Remove the two master cylinder mounting nuts (see illustra-
tion 8.3). and remove the master cylinder from thg vehicle. Do not to
bend the hydraulic lines running to the combi atl n valve. Plug the
ends of both of the lines immediately to preventdir-from entering the
ABS modulator and to protect the system frgm |sgture a‘qd dirt.

Installation VAN )

6  Anytime the master cylinder (sere%‘qved\me f‘xake hycﬂ‘aullc sys-

tem must be bled. It's much easlker to b\ed the rest-of the system
guickly and effectively if e master cylinder before
installing it on the vehi tey cylinder as follows.

7 Insert threaded pl into the four brake line
outlet holes (1 brake line outlet holes (2000

models). Fill (the ter cylinder should
e fr r t spill out during

D lston assembly into the

ster c@. o prevent air from being

er, the ap| iate plug must be tightened

t&its original position.
times for each outlet to assure that

reservoirs and install the diaphragm and
reservoir should only be filled to the top of
0 prevent overflowing when the cap and

of |nstallat|on is the reverse of removal. Make sure
‘est of the system when you're done (see Section 10).

\C{\ rake hoses and lines - inspection and replacement

¢ Inspection

1 About every six months, loosen the wheel lug nuts, raise the vehi-
cle, place it securely on jackstands, remove the wheels, and inspect
the flexible hoses which connect the steel brake lines with the front
and rear brake assemblies. Look for cracks, chafing, leaks, blisters and
any other damage. These are important and vulnerable parts of the
brake system, so your inspection should be thorough. You'll need a
flashlight and mirror to do the job right. If a hose exhibits any of the
above conditions, replace it as follows.

Brake hose

Refer to illustrations 9.2 and 9.3

2 Using an operni-end wrench on the hose fitting to keep the hose
from turning, disconnect the brake line from the hose fitting, being
careful not to bend the frame bracket or brake line (see illustration).

3  Use pliers to remove the U-clip from the female fitting at the
bracket (see illustration), then remove the hose from the bracket.

4 At the caliper end of the hose, remove the banjo bolt from the fit-
ting block, then remove the hose and the sealing washers on either
side of the fitting block.

5 When installing the hose, always use new sealing washers on
either side of the fitting block and lubricate all bolt threads with clean
brake fluid before installing them.

68 With the fitting flange engaged with the caliper locating ledge,
attach the hose to the caliper and tighten it to the torque listed in this
Chapter's Specifications.

7 Without twisting the hose, install the female fitting in the hose
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6.4t Install the secondary brake shoe
hold-down pin and spring

6.4w Turn the adjusting screw so the
drum fits snugly over the shoes, then
back-off the adjustment until the drum (
can be turned without the shoes dragglng o

3  Remove the wheel cylinder retaanmgq\alts fro?\the Year\q\/.h)e
backing plate.

4  Remove the cylinder and plageit on iean‘wo W \
5 Remove the bleeder valvé, seals, pistons, boatsand S
assembly from the cylinder body ts&e il atudn} o

6 Clean the wheel cylmﬂe‘hwnh b?e\ke fldid ox brake sys r.
Do not, under any mchmslan\;es uss Detro!emm baSéq\séw ts to
clean brake parts. \_\\ \ A e < \\

7.2 Unscrew the brake line fitting (upper arrow) from the rear of
the wheel cylinder with a fiare-nut wrench to prevent rounding off
the corners of the nut, then remove the wheel cylinder retaining
bolts (lower arrows)

6.4¢" Remo ‘glaz

wlthv\an aperor emery oth,
lrimg.m ton (/

N \/

:f\\h&

6.4v Cen the b\-a\e\s,héya\ésembly so
wi Sllﬂé\o\lerlt /

the dru‘r/n\\ " 6.5 The maximum allowable dlameter is
ué:;\gﬁ & cast into the brake drum

filtered, unlubricated compressed air to remove excess fluid
dt'f.‘the wheel cylinder and to blow out the passages.

X \

\8 Check the cylinder bore for corrosion and scoring. Crocus cloth
¥ ’may be used to remove light corrosion and stains, but the cylinder

must be replaced with a new one if the defects cannot be removed
easily, or if the bore is scored.

9  Lubricate the new seals with clean brake fluid.

10 Assemble the brake cylinder, making sure the lips of the seals

586 &

7.5 A typical wheel cylinder assembly

D  Piston
E Seal
Spring

A Wheel cylinder body
B  Bleeder screw
C Boot 3
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6.4k Lubricate the contact surfaces of the 6.4l Lubricate the adjuster screw threads 6.4m E@neé\thé\pépk'r@\hrake
backing plate with high-temperature and socket end prior to installation ( !Qoqr to 'the cqble /
brake grease AN N

6.4n Spread the brake assembly apart 6. e ps g
sufficiently to clear the hub flange /\ N \ : | ng
and raise it into position AN \ \\ D - s KD

\\ \ ¢ .

the surface with sandpaper or emery c@t&mg as !rng\mof?on/ﬁ'

éf\ 6.4p Make sure the parking brake strut is
positioned in the shoes properly (arrows)

the drum won't “clean up” before the (d[ rd) dta\mte, is O\ \\Vheel cylinder - removal, overhaul and installation

reached in the machining operatioppnsta nevhon d\

diameter is cast into each brake drum (gee illostration)’ \ / AN }ﬁefet to iliustrations 7.2 and 7.5

6. Install the brake drum. If the hoes.are stil,interfering w Note: Obtain a wheel cylinder rebuild kit before beginning this proce-
deunyis

drum, retract them (see Stép 4 in S\ectldr{ 18). Wien t dure.
turned, make sure the shogs do\t drag\gn the drgm. IND 1 Remove the brake shoes (see Section 8).
7  Mount the wheel, msta\‘{the Il)g nuts, theniéwer the'vekicte. 2  Remove the brake line fitting from the rear of the wheel cylinder

until satisfactory p\bdal feeNjs obtained. After SL , make sure rounding off the corners of the fitting. Cap the brake line to prevent
b ra

8 Makea numb’e} of forward and reverse ops dj e brakes (see illustration). Use a flare-nut wrench, if available, to prevent
contamination and excessive fiuid loss.

\ N\,
that both 5
at bo gv)’-lee\a?s\t\um fk&eiy S\

6.4q Install the primary brake shoe hold- 6.4r Attach the actuator link and lever to 6.4s Install the actuator lever
down pin and spring the secondary brake shoe return spring
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6.4b Remove the return spnng s with a 6.4c Flemove the hold-down springs and

h@tevér and
brake spring tool pins by pushing the retainer in with and .Q::: the anchor
turning it 90-degrees - the tool shown actuator lever and
here is available at most auto parts stores X ing (arrows)

= .
ass pread to 6.4g Disconnect the parking brake lever
t huh ffange ay from from the cable and remove the
bac

6.4e Spread the shoes apart at the top \\ 6. 4\1'

and remove the parking brake strut( p \ ciéar
shoe assembly

\
lack m@}ﬁe p km \ areas if the hard spots can't be removed with fine emery cloth or if any
cables (see Section 12), then tapping off the~brake drum w.v of the other conditions listed above exist, the drum must be taken to
ke shoes, refer to ?he ace@mp an automotive machine shop to have it resurfaced. Note: The drums
jon B4, Be sure "h should be resurfaced, regardiess of the surface appearance, to impart
and read eac capt[o ’ % ‘. a smooth finish and ensure a perfectly round drum (which will eliminate
) yt’for g;rack\s. ‘s.core marks, brake pedal pulsations related to outof-round drums). At the very

ich, will agp&a\a@afua discolored jeast, if you don't have the drums resurfaced, remove the glaze from

6.4h Remove the adjusting screw (A) and 6.4i Remove the parking brake lever by 6.4j Install the parking brake lever on the
spring (B) from the shoe assembly - be prying off the C-clip new brake shoe and press the C-clip
sure to note the how they're positioned into place with needle-nose pliers




Chapter 9

FULLWARE 2005 - www.fullwareonline.co

Brakes

5.5 Check the runout of the brake disc
with a dial indicator

only the outer circumference (casing) of the boot. Make sure that the
boot is evenly installed below the caliper face,

20 Install the bleeder valve.

21 Installation is the reverse of removal. Always use new sealing
washers when connecting the brake hose. Tighten the caliper guide
pins or mounting bolts to the torque listed in this Chapter’s Specifica-
tions. Be sure to fill the master cylinder and bleed the brakes (see Sec-
tion 10).

5 Brake disc - inspection, removal and installation

<,

Refer to illustrations 5.5, 5.6a and 5.6b
1 Loosen the wheel lug nuts, raise the vehicle and pi
on jackstands. Remove the wheel.

2  Remove the caliper assembly (see Section 4} no\ nece ry
to disconnect the brake hose. After rernovmggﬁe cai er oumm{
bolts, hang the caliper out of the way on a p’ece wire \Never na?rg s
the caliper by the brake hose because d to the'hose W(Il oBCUF

w ing'is notmnal, but 4\

I pulsat beer ot&c\
4 Reinstall the wheel lug nuts - m
gt

3  Inspect the disc surfaces. Light sc
deep grooves or severe erosion is
tC!ISCY\UnOLII \)
{d’atowarw \
disc in a flat, vertical planeturin follo@gg in ti
have to place washers uRder the Iug ntxts in orde; for §

eits

ely \

during application of the brakes, $/
to

6.4a Before removing anything, clean the brake assembly with
brake system cleaner - DO NOT use compressed air to
blow the dust out of the brake assembly!

5.6a The minimum allowable thickness of
the disc is cast into the hub area

\‘\/

>be

5.6b U,ée a mlcrumeh( to ‘sheck the
thickness of'the diss. and.compdre this
me. /asgrement ta  the mkumum allowable

fhlckhess c-ast mtn the disc

\. /

o

onto the disc.
5 Attacha d}z}ivrdic\at
disc and note e_amount

inner and omei surfates.

to tﬁe‘cahpef mounting bracket, turn the
runcu‘ (sée |Ilu$¥|:,almn) Check both
the hynout is/more thaq‘hae specified allow-
able maximum, \hp/d ust be removed/ from'the ' vehicle and taken
to an utomotlve mac?pme F,>c1r resurfasiny. )
mmumum thidkness of the dlééiim\s’t into the inside surface
{ b,pan of the ggc}sée illustraﬂon) Using a micrometer, mea-
e the th xness of the disc @lﬂ]}stratmn) If it is less than the
a sevé(an po nts
thts \son on g

m, replac Afso measure the disc thickness
tr‘} disc

9%‘ \@nahons in the surface. Any variation

pedal pulsations during brake application.

‘mng-the disc thickness is not below the mini-
a\ *ehoved and taken to an automotive machine

sho}a\w’ F resy

“If the

pulie@%()

QU=

\n‘eeds to be removed for repair or replacement, it can
r the lug nuts are removed.

% \'Drum brake shoes - replacement

é?efer to illustrations 6.4a through 6.4x and 6.5

Warning: Drum brake shoes must be replaced on both rear wheels at
the same time - never replace the shoes on only one wheel, Aiso, the
dust created by the brake system contains asbestos, which is harmful
to your heaith. Never blow it out with compressed air and don't inhale
any of it. An approved filtering mask should be worn when working on
the brakes. Do not, under any circumstances, use petroleum-based
solvents to clean brake parts. Use brake cleaner only!

Caution: Whenever the brake shoes are replaced, the return and hold-
down springs should also be replaced. Due to the continuous heating/
cooling cycle the springs are subjected to, they lose tension over a
period of time and may allow the shoes to drag on the drum and wear
at a much faster rate than normal.

Note: All four rear shoes must be replaced at the same time, but to
avoid mixing up parts, work on only one brake assembly at a time.

1 Put the shift lever in Park (automatic transaxle) or Reverse {(man-
ual transaxle). Release the parking brake.

2  Loosen the wheel lug nuts, raise the rear of the vehicle and sup-
port it securely on jackstands. Block the front wheels to keep the vehi-
cle from rolling off the jackstands.

3  Remove the rear wheels.

4  Remove the brake drum. Note: If the brake drum is stuck, make
sure the parking brake is completely released, then apply some pene-
trating oil to the hub-to-brake drum joint. Allow the oil to soak in, then
try to pull the drum off. If the drum still won't come off, the brake shoes
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10 Place a wooden block or shop rag in the caliper as a cushion,
then use compressed air to remove the piston from the caliper (see
illustration). Use only enough air pressure to ease the piston out of the
bore. if the piston is blown out, even with the cushion in place, it may
be damaged. Warning: Never place your fingers in front of the piston in
an attempt to catch or protect it when applying compressed air - sefi-
ous injury could occur.

11 Carsfully pry the dust boot out of the caliper bore (see illustra-
tion).

12 Using a wooden or plastic tool, remove the piston seal from the
groove in the caliper bore {see illustration). Metal tools may cause
bore damage.

13 Remove the caliper bieeder valve, then remo
sleeves and bushings from the caliper ears. Al
parts. N\

14 Clean the remaining parts with brake Hui mké\system

/'vk to remove

as much fiuid as possible.
15 Carefully examine the piston

4,10 Using a block of wood as a cushion, ease the piston out of
the caliper bore with compressed air

‘ g . caliper bore in a similar way, witl crocus cloth is
caliper for access to other components, don't disconnect the hose. permissible to remove lighf coRtsgion 2 3‘ ins. Diséard the mounting
7  Remove the caliper (see Section 3) and separate the caliper from bolts if they are corroded B pe
the disc. : ) 16 When assemptling\ubm isthn bore and seal with clean
8 Remove the brake pads from the caliper (see Section 3). brake fiuid: posifiorrthe : _ Make sure the

seal seats properly isnlt twisted (see
Overhaul 17 Lubricate th nstall a new boot

Refer to illustrations 4.10, 4.11, 4.12, 4.16, 4.17, 4.18 and 4.19 in the piston groove (s

Note: Purchase a brake caliper overhaul kit for your particular vehicle 1’5/’ Insgtt the piston squarely4 ore then apply force to
before beginning this procedure. bettom enuston in the (s

9 Clean the exterior of the brake caliper with brake system cleaner 19 \ Positiop’the dust boot in tHe coun:erbore then use a seal

(never use gasoline, kerosene or any petroleum-based salvents),
place the caliper on a clean workbench.

Ww o drive  jiinto posltlo tration) If you don't have a seal
% driver, carefully tap the(ﬁmdt Q/place with a blunt punch, contacting

=

h 4.16 Lubricate the piston bore and seal
hore, use a plastic or wooden tool, such with clean brake fluid before installing the
as a pencil new seal in the caliper bore groove

4.17 Install a new dust boot in the 4.18 Lubricate the piston with clean brake 4.19 Use a hammer and seal driver to
piston groove fluid, insert it squarely in the bore and seat the boot in the caliper
carefully push it into the caliper
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3.4d Remove the outer brake pad

3.4f Pull t:e(twogallber g;.iia‘a pins\out of
their sleeves, clean\herh mapetst mem for
wear rep\a\c\ng \l\\&k:\essary

3.4g ... then lubricate them with silicone
grease and install them in the caliper

6 Install the brake pads on the opposite wh

then check the fluid level and add some S ry {see Chapter }
8 Check the operation of the brakes b ore vm
traffic. Try to avoid heavy brake apﬁﬁ»qns unti the bra
applied lightly several times to seat" the pa‘us \

.\ ‘

4 Disc brakec(aﬁbi \Qamd\l obe\rhp( and\l‘h@ ion

Warning: The qust c red}y thebrake syérem tam asbestos,
which is hapmfulNo yo ea.'th e ,bfo compressed air
and don,t/ mha?e any of it: ap roved filt \[ask should be worn

when Working, on\fh D not, &?3 circumstances, use
petroleur- based Iso!v rs to-clean &({ arts. Use brake system
cleaner onlyl, '\

Note: /f an oVarhauf 1§ indicated (usually because of fluid leaks, a stuck
piston or broken *bleeefer screw) explore all options before beginning this
procedure, New and factory rebuilt calipers are available on an exchange
basis, which makes this job quite easy. If you decide to rebuild the
calipers, make sure rebuild kits are available before proceeding. Always
rebuild or replace the calipers in pairs - never rebuild just one of them.

Removal

; Remove the cover from the brake fluid reservoir and siphon off
two-thirds of the fluid into a container and discard it.

2 Loosen the wheel lug nuts, raise the front or rear of the vehicle
and place it securely on jackstands. Remove the front or rear wheel.

3 Reinstall one wheel lug nut (flat side toward the disc) to hold the
disc in place. Don't remove both calipers at the same time. Instead,

3.4h i-squeal &mpob;d to
acking p esb{ the I'\Qw/pad
ta\\@he ™ Mve %m ,jahper at a time so you can use the other assembled
ce
h

wheels and lower the vehicle. Tighten the lug n the or e I:stegk
in the Chapter 1 Specifications.
7 Pump the brakes several times to s pads 2gains he

3.4i Install the new inner pad

=0

umt fomr

RL& e caliper piston back into its bore with a C-clamp (see

lus n 3.3). As the piston is depressed to the bottom of the

|b9? bore, the fluid in the master cylinder will rise. Make sure that it
s not overfiow.

,\5' Remove the banjo fitting bolt holding the brake hose, then remove

and discard the sealing washers found on either side of the banjo fit-
ting. Always use new sealing washers when reinstalling the brake hose.
6 To prevent brake fiuid leakage and contamination, plug the open-
ings in the caliper and brake hose. Note: If you're just removing the

3.4j Install the new outer pad, then install the caliper and tlghten
the caliper guide pins to the torque listed in this
Chapter’'s Specifications
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3.3 Depress the piston into the caliper with a large C-clamp

The ABS system has self-diagnostic capabilities. Eactr time the
vehicle is started, the EBCM runs a self-test. The red BRAKE waming
light should come on briefly then go out. The EBCM also monitors the
ABS system continuously during vehicle operation. If the ABS INOP
light on the dash comes on while you're driving, there is a fault some-
where in the ABS system and the ABS system may be inoperative, but
the brakes should still function in their non-ABS mode. Taks the vehi-
cle to a dealer service department or other qualified repair shop imme-
diately and have the ABS serviced.

If the ABS INOP light flashes, however, there is & more serious
fault in the ABS system which may have affected the regular bra

system. Pull over immediately and have the vehicle towed to a eaJ%

or other gualified repair shop for service.
Although a special electronic tester is necessary to gmeﬁy
nose the system, the home mechanic can perform a féw pr
checks before taking the vehicle to a dealer serulcé\depa(tme
repair shop which is equipped with this tester. %\ Q\\\)
a) Make sure the brake calipers are in go f qumo?q N\
b) Check the electrical connector at the ntrcm‘a( \‘ \\
c) Check the fuses. N 3

d) Follow the wiring harness to th speési\senq'o‘r\cr anojr;‘a lig

switch and make sure all c and the wi
isn't damaged. /
If the above preliminary CRecks\don't Tectify tﬁe pr
vehicle should be dia by)\{eaie ep(lcé départ/u@-n> er
qualified repair shop. N
g

3.4a Before getting started, wash the
front brake assembly with brake cleaner
to protect yourself from brake dust,
which might contain asbestos,
a known carcinogen

Enhanced Traction System (ETS)

The Enhanced Traction System (ETS) limits wheel slip during
acceleration by cutting fuel to certain cylinders, by retarding the igni-
tion, by upshifting the transaxle, or by some combination of the three.
The EBCM monitors wheel speed through the ABS wheel speed sen-
sors. When one or more wheels begins to spin faster than the others,
the EBCM calculates the reduction in torque needed to stop wheelspin
and restore traction. Depending on the torque reduction necessary, the
calcuiated torque reduction is some combination of fuel cutoff, spark
retard. and/or upshifting the transaxle. This recommendation is relayed
from the EBCM to the Power Train Control Module (PCM), which
manipulates fuel cutoff and spark retard to produce the requisite
torgue. If the wheels still spin, the PCM requests‘an pshift to the next

higher gear. O

3 Disc brake pads - replac?rﬁ;t\ \ A

Refer to iliustrations 3.3 and 3.4a 1] \'\ S

Warning: D:sc brake pads mus laceghon l:’orh front wheels at

on only gne wheel. A.'so the

wom when work-
[isgs, use petroleum-
'ern cleaner only!

inhale any of it
ing on the brakes:
based solvent$jo’'ciéan Brake pa

"Loosen the frong w Iog nuts i@ front of the vehicle and

ppo}’t it securely 0{1 |ack ands. @“t & parking brake. Remove
ir‘\le ffantwheels. \ Ny

Remo\/e about two- thlrdsQi the fluid from the master cylinder
resgrvoir \ndﬂdlscard it. Ea\mon /Do not spill brake fluid on painted
urfabqs PDSIt/Oh a drajrpan under the brake assembly and clean the
caliger aqﬂzmrouﬁdmg area'with brake system cleaner.

osition a E olamp over the caliper and squeeze the piston
ck i o ini 1See illustration) to provide room for the new
plston is depressed to the bottom of its caliper
|n the master cylinder will rise. Make sure it doesn’t
ov essary, siphon off some of the fluid.

‘on one brake assembly at a time. Follow the accompanying
, beginning with illustration 3.4a. Be sure to stay in order and

..- 'me caption under each illustration.

While the pads are removed, inspect the caliper for seal leaks
(evidenced by moisture around the piston boot) and for any damage to
the piston dust boots. If excessive maisture is evident, rebuild the
caliper (see Section 4). When you're done, make sure you tighten the
caliper bolts to the torque listed in this Chapter's Specifications.

3.4b To detach the front caliper from the
steering knuckle, remove these two bolts
{(upper and lower arrows); don’t remove
the banjo bolt (center arrow) for the
brake hose unless you intend
to overhaul the caliper

3.4c While you're replacing the pads,
hang the caliper with a piece of wire
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1 General information

All vehicles covered by this manual are equipped with hydrauli-
cally operated front and rear brake systems. The front brakes are disc
type, and the rear brakes are drum type. All brakes are self-adjusting.

The hydraulic system consists of two separate circuits. The master
cylinder has separate reservoirs for the two circuits; in the event of a leak
or failure in one hydraulic circuit, the other circuit will remain operative. A
visual warning of circuit failure, air in the system, or other pressure differ-
ential conditions in the brake system is given by a waming light activated
by a failure warning switch in the master cylinder.

The parking brake mechanically operates the rear brakes only. it's
activated by a pull-handle in the center console between the front seats.

The power brake booster, located in the engine compartment on
the firewall, uses engine manifold vacuum and atmospheric pressure
to provide assistance to the hydraulically operated brakes.

After completing any operation involving the disassembiy of any part
of the brake system, always test drive the vehicle to check for proper
braking performance before resuming normal driving. Test the brakes
while driving on a clean, dry, flat surface. Conditions other than thess can
lead to inaccurate test resuits. Test the brakes at various speeds with
both light and heavy pedal pressure. The vehicle should stop evenly with-
out pulling to one side or the other. Avoid locking the brakes because this
slides the tires and diminishes braking efficiency and control.

Tires, vehicle load and front end alignment are factors which also
affect braking performance.

2  Anti-lock Brake System (ABS) and Enhanced Traction
System (ETS) - general information

Anti-lock Brake System (ABS)

Refer to illustrations 2.2, 2.4a and 2.4b

A four-wheel Anti-lock Brake System (ABS)
maneuverability, directional stability, and optimum de
severe braking conditions on most road surfaces:

pressure to the wheels during braking. Thi
locking up on slippery roads or during

ner of the engine compartme
cylinder. The control unit/mot
front calipers and rear
sure to prevent whee

On 1995 through
ule (EBCM) is}&é&“ﬁ

F g

side of the steering knuckles, in close proximity to
the toothed rings on the outer CV joints

derassembly (1995 through 1999)

N \ Y /
EBCM monitors the(A yst\én'g and contrafs the anti-lock valve
solenoids. It accept a?\%esées infesmation received from the
speadh.sensors to control the hydraulic line
locksDp. Jt also mgritors the system and
ates specific ﬁr QMS

el Varies from previtys els with the Electronic
k& Press otlyliator Valve (EBCM/BPMVY)

j @'& part of the master cylinder -

6}, cylinder. This system operates
er as the previous two different

r assembly consists of a variable reluc-
ring,” with an air gap between them. The

rs (see illustration) are mounted on the inner
uckle; the toothed rings are installed on the outer
rs (see illustration) are installed in the rear brake
; the toothed rings are installed on the back side of each

ng unit. The air gap between the sensors and the toothed

t adjustable, and the sensors themselves are not rebuildable. If
sensor or ring malfunctions, the entire hub and bearing assembly

‘@s{ be replaced. The front sensor can be replaced separately.

A wheel speed sensor measures wheel speed by monitoring the
rotation of the toothed ring. As the teeth of the ring move through the
magnetic field of the sensor, an AC voltage is generated. This signal
frequency increases or decreases in proportion to the speed of the
wheel. The EBCM monitors these three signals for changes in wheel
speed; if it detects the sudden deceleration of a wheel, i.e. wheel
lockup, the EBCM activates the ABS system.

i

2.4b The rear wheel speed sensors are mounted in the rear drum
brake backing plates; the toothed rings (not visible in this photo)
are installed on the inner side of the flange for each
hub and bearing unit
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Contents

Section

Anti-lock Brake System (ABS) and Enhanced Traction 3

System (ETS) - general information 6
Brake check... 1
Brake disc - lnspectqon removal and mstallatlon 8
Brake hoses and lines - inspection and replac B, 12
Brake hydraulic system - bleeding.............. s 13
Brake light switch - check, adjustment 11
Disc brake caliper - removal, overhaul 7
Specifications
General
Brake fluid See Chapter 1
Dis
Pad migimu See Chapter 1
Disc mintqum Refer to the dimension cast into the disc 9
Disc runouty(maxi 0.003 inch
Disc thickness, vari 0.0005 inch
Rear drum brakes
Shoe lining minimurm thickness ... See Chapter 1
Drum maximum diameter ........ Refer to the dimension cast into the drum
Drum taper (maximum)..... 0.008 inch
Out-of-round (MaximUM)......ccoeermeenses S P AT - o R 0.002 inch
Torque specifications Ft-Ibs (unless otherwise indicated)
Brake hose-to-caliper banjo bolt ... e 33
Caliper mounting DOMS .....oiuumerersessninsscssssssecssmaniins 38
Wheel cylinder-to-backing plate bolts............ 180 in-lbs
Master cylinder-to-power brake booster nuts 20

20

Power brake booster retaining nuts ...............
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11.4g Apply grease through the splined
hole, then insert a wooden dowel (with a
diameter slightly less than that of the axle)
through the splined hole and push down -
the dowel will force the grease into the
joint - repeat until the bearing is
completely packed

11.4r Install the small clamp and the boot
on the driveaxle and apply grease to the
inside of the axle boot until . . .

S

11.4t Position the CV joint assembly on the driveaxle, alighint

| Q
O@j)

11.4u Seat the inner end of the boot in the groove and install the

~

g the)

splines, then use a soft<face hammer tb, drive the joint Grito the
driveaxle until the snap:ring is seated in the groove fmodaiswith
a snap-ring) or ntil the inner race of thejoint is tha.same
distance from the paint n"l‘&[k (appliad as’in Step 11.4)as it was
\_orremoval ANV

>
O Y
N LN

N N

retaining clamp, then do the same on the other end of the boot -
tighten boot clamps with the special tool (see illustration 11.3w)
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L\_‘ -
11.4i Align the inner race lands with the 11.4j After cleaning the components with acks, pitting
cage window and rotate the inner race out solvent, check the inner race lands and spots are normal

of the cage grooves for pitting and score marks

11.41 With the race and cagé tilted at 90 11.4n ... press the balls into the cage
degrees, lower the assemyly into - ammer and brass windows, repeating until all of the balls

the ho! i I are installed
b

PN

11.40 On models so equipped, use needle-nose pliers to lower a 11.4p ... then seat it into the groove with snap-ring pliers

new snap-ring into the groove . ..
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11.4b Some outer CV joints can be removed by spreading apart 11.4c On joints that aren't retai sMpMﬂaan all
the ends of an internal snap-ring, then sliding off (or tapping off, if grease off the axlesha i rk onthe shaft, then
necessary) the CV joint assembly (you can identify this type by the to théxface of the inner race
large recess into which the snap-ring pliers are inserted to spread st be installed on

the snap-ring; the other type of outer joint, discussed in the next the axleshaft in exactly'the same po hoﬁ‘mwhlch it was installed
caption, doesn't have this recess, so there’s no way to spread

the snap-ring) ( %

or emo}val

(\ \>

11.4d Outer CV joints without.a rec r Spre: mg

internal snap-ring must be remove i amme you'll/ “.49 With the axleshaft firmly clamped down in a bench vise and
need an adapter) and a S"d Set“ - °Qﬂ\>) the adapter gripping the driveaxie/hub nut, carefully extract the
O\ \b outer CV joint from the axleshaft

11.4f Press down on the inner race far —— E 11.4h Tilt the inner race and cage 90-
enough to allow a ball bearing to be 11.4g Pry the balls out of the cage, one at degrees, then align the windows in the

removed - if it's difficult to tilt, gently tap a time cage (A) with the lands of the housing (B)
the cage and inner race with a brass and rotate the inner race up and out

punch and hammer of the outer race
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i\qroaves a small

11.3s With the retaining ciamps in place (but not bghtered)
- sure\the boot isn’t

install the tripot housing screwdriver can make
dimpled,

N

,11<‘a;vf\“i or from the small end of the boot to the groove in the
[]- \ ‘/ \)‘io housing [A] on all others except 1995 models with tripot
11.3u BEFORE tightening the clamé B e lehgth\qf /&\ li\rb‘\ joints - on those models, measure dimension B) is the same

Outer CV joint

Refer to illustrations 11.4a through 11.4u

4  Refer to the accompanying illustrations and perform the outer GV
joint boot replacement procedure (see illustrations 11.4a through
11.4v).

joint so that the indicated dis (measumd frbm the i N\
ridge for the small clamp to the edg of tﬁqend e t‘h t fcﬂ\ S as the dimension listed in this Chapter’s Specifications
on 1998 and latéx 2 2L‘model§_ e D \\ \

11.3w With the joint at the proper length, equalize the pressure in
the boot by inserting a small screwdriver between the boot and
the housing, then secure the boot clamps with special pliers
(available at auto parts stores)

11.4a Cut off the band retaining the boot to the shaft, then slide
the boot toward the center of the shaft
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-

11.31 Carefully disassemble each section of the spider assembly,
clean the needie bearings with solvent and inspect the rollers,
spider cross, bearings and housing for scoring, pitting and other
signs of abnormal wear

11.3m Apply a coat of £V joint Qrease‘t-od;be ihner bearing
surfaces to hold the fleedle beatings in place and slide the
I\eari}@gver'them. <

11.3n Wrap the axleshaft splines wit

tape to avoid damaging the boof, then
slide the small clamp and boﬁt ont

the axleshaft, ‘\\

N

ich it seats

11.3p Install the spider bearing with the
recess in the counterbore facing the end
of the driveaxle

stop ring, if
leshaft, past the

11.3q Use a screwdriver to install the spider retaining ring, then
slide the spider assembly against it and install the stop ring, if
equipped, in its groove; on units with no stop ring, position the
spider the same distance from your mark that it was at
prior to disassembiy

11.3r Pack the housing with half of the grease furnished with the
new boot and place the remainder in the boot
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11.3f If the spider is not positio amﬁa_a mark

on the axleshaft (such as the n l:jere),
measure the distance from youf m triot, and jot down

= R AL = this measurement for reassembly; when i installed, the spider
11.3e If the spider is positioned by a stop ring, spread the ends of must be placed jréxactly the sanie position on the
the stop ring apart and slide it towards the center of the shaft B@ i /
.

11.3g Slide the spider assem| ck 10 exk se\ﬂ\g lﬁﬁ%ﬂi 11.3h Carefully tap the spider off the axleshaft with a brass punch
and p<<; e rifg_ &, A P, (but don’t hit it so hard that it flies off, or you'll be picking up
N )

¢ N V. A8 needle bearings!)
= \\\ N\ b T \\\\\>

N N AN

d1'1 3 x‘::hf:(-;lfiot: sILde the S"_"’e: oft th"tzh 11.3j Slide the boot off the axleshaft (and 11.3k Clean all of the old grease out of
nve;a d’- & heﬂ eanngst;" place “';' th the stop ring, if equipped) the housing and spider assembly, then
FORCEREI SRR DO 0f, LSS Sape oF & ¢lo remove each bearing, one at time

wrapped around the spider bearing
assembly to retain them
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11.3a Cut off the boot seal retaining clamps, using wire cutters or
a chisel and hammer

b) Tighten the strut-to-knuckie bolts/nuts to the torque listed in the
Chapter 10 Specifications.

c) Install a new driveaxle/hub nut and tighten it to the torque listed in
this Cha,oter 's Specifications.

d) Install the wheel and lug nuts, lower the vehicle and tighten the lug
nuts to the torque listed in the Chapter 1 Specifications.

e) Check the transaxle lubricant and add, if necessary, to bring it to
the proper level (see Chapter 1).

1 Loosen the right front wheel lug nuts. Raise the veps
port it securely on jackstands. Remove the right wheal
2 Remove the right driveaxle assembly (see Sechion
3 Unbolt the intermediate shaft support bratket
block.
4 Carefully pull the intermed'tate shaﬂ 4% N
1 K shaft’ 5
¢ ate SRgft as embly

10 Intermediate shaft - removal and installation ﬂ\m
\w\ 10

mediate shaft suppart be
ifications. /D\

11.3c On models with a ball-and-cage inner joint, pry out the wire
ring bearing retainer with a screwdriver

11 Driveaxie /boo:\\n\pla en‘t\

Note: If the mu be re ced
beginning the !ete reblilt drj e
basis, wh h tes

eck on! rhq

ehrcle
t@\ 10).
ned with rags to avoid damage to
@-\t for excessive play in the radial direc-
5. Check for smooth operation through-

for each CV joint. If a boot is torn, disas-
e components and inspect for damage due to

.'I options before

re avaffable on an
and work. Whichever
ano’ availability of parts

t ome 1995 models use a “ball-and-cage” type inner CV joint
d of the usual tripot design. Aside from a wire retainer ring which
must be removed before the ball-and-cage assembly can be removed
from the CV joint housing, this unit is similar in construction to the outer
CV joint, which is covered in the sequence beginning with illustra-
tion 11.4a.
3 To replace the inner boot, refer to the accompanying illustrations
(see illustrations 11.3a through 11.3w).

11.3d Slide the boot towards the center of the driveaxle
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9.5 To hold the hub/disc while breaking
loose the driveaxle hub nut, jam a punch
into the cooling vanes of the disc

inspected and repacked, but they cannot be overhauled. If any parts
are damaged, an inner joint must be replaced as a unit.

3 The outer CV joints are the cross-groove,” or “ball-and-cage,”
type. The outer joints are capable of angular but not axial movement.
The outer joints can be disassembled, cleaned, inspected and
repacked, but they cannot be overhauled. If any parts are damaged, an
outer joint must be replaced as a unit.

4 The boots should be inspected periodically for damage and leak-,
ing lubri€ant. Tarn CV joint boots must be replaced immediately or,th’é

joints can be damaged. Boot replacement involves removal q‘f'ihe'-fi ‘

driveaxle (see Section 9). Note: Some auto parts stores caﬂy t"
type replacement boots, which can be installed without dvmg

driveaxle from the vehicie. This is a convenient alternative; howeve the N

driveaxle-should be removed and the CV joint

ing noise in turns, a clunk when accelerafi @ {
tion at highway speeds. To check weés“\\in the
driveaxle shafts, grasp each axle e at tlrne}an tate
directions while holding the CV m

ing worn splines or sloppy CV Jol'hxs A}Bo chebk the dﬁveax

N

for cracks, dents and dls,toman
b )] f’?. \\ b
™\ "\ N by 4 N 5\ NS

\\/‘]

9 Driveaxle \f\mo\(al a(ld |nsfﬁl{aﬁ’on /\ %
\

By N b QN
Remmraf N\ v AN )
Refefto rﬂus:rar!onS\Q 5, 9% 889and g :Hj‘
1 Disconneci'the cable-ffom the%?ﬂve terminal of the battery.
Caution: i.the stﬂreo in your vehicle is equipped with an anti-theft sys-
tem, make sure yow have the correct activation code before discon-
necting the battery
2  Set the parking brake.
3 Loosen the front wheel lug nuts, raise the vehicle and support it
securely on jackstands.
4  Remove the wheel.
5 Remove the driveaxle/hub nut and washer. To prevent the
dise/hub from turning, wedge a long punch into the brake disc cocling
vanes and allow it to rest against the caliper anchor (see illustration).
6 To loosen the driveaxle from the hub splines, tap the end of the
driveaxle with a soft-faced hammer or a hammer and a brass punch
(see illustration). Note: Don't attempt to push the end of the driveaxle
through the hub yet. Applying force to the end of the driveaxle, beyond
just breaking it loose from the hub, can damage the driveaxie or
transaxle. If the driveaxle is stuck in the hub splines and won't move, it

;
N

9.6 Using a brass punch, strike the end of
the driveaxie sharply with a hammer;
when it breaks free, it will
move noticeably

o 9.10 To separate the inner end of the driveaxle from the
transaxle, pry on the CV joint housing like this with a large

int h smgs. feeling fn%g(y;%h =N / screwdriver or prybar - you may need to give the prybar a sharp

rap with a brass hammer

may be necessary to remove the brake disc (see Chapter 9) and push it
from the hub with a two-jaw puller after Step 8 is performed.

7  Place a drain pan undemneath the transaxle to catch the lubricant
that will spill out when the driveaxles are removed.

8 Separate the strut from the steering knuckle (see Chapter 10).

9  Pull out on the steering knuckle and detach the driveaxle from the
hub (see illustration). Don't let the driveaxle hang by the inner CV joint
after the outer end has been detached from the steering knuckle, as
the inner joint could become damaged. Support the outer end of the
driveaxle with a piece of wire, if necessary.

10 Carefully pry the inner CV joint out of the transaxle (see illustra-
tion) or off the splined end of the intermediate shaft (right driveaxie
only, on vehicles so equipped).

11 Refer to Chapter 7 for the driveaxle oil seal replacement proce-
dure.

Installation

12 Installation is the reverse of the removal procedure, but with the
following additional points:

a) Seat the inner CV joint in the differential side gear by positioning
the end of a large screwdriver in the groove in the CV joint housing
and tapping it into paosition with a hammer. Once this has been
done pull out on the joint housing to make sure the retaining ring
has seated.
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4  Clutch master cylinder - removal and installation

1 Remove the sound insulator from under the left side of the dash-
board (see Chapter 11).

2 Using a flashlight, locate the clutch master cylinder pushrod. Dis-
connect the pushrod from the clutch pedal.

3  Remove the two nuts which attach the clutch master cylinder to
the firewall. Detach the clutch master cylinder from the firewall.

4  Detach the clutch master cylinder remote reservoir from the fire-
wall.

5  Disconnect the clutch hydraulic line from the clutch release cylin-
der (see illustration 3.2). Have rags handy as some fiuid will be lost as
the line is removed. Caution: Don't allow brake fiuid to come into con-
tact with paint, as it will damage the finish.

6 Remove the clutch master cylinder, remote reservoir and clutch
hydraulic line as a single assembly.

7 Installation is the reverse of removal. Be sure to tighten the clutch
master cylinder nuts to the torque listed in this Chapter's Specifica-
tions. To reconnect the clutch hydraulic line at the clutch release cylin-
der, refer to illustration 3.21.

8 When you're done, bleed the clutch hydraulic system (see Sec-
tion 6).

5 Clutch release cylinder and bearing - removal,
inspection and installation

Warning: Dust produced by clutch wear and deposited on clutch com-
ponents may contain asbestos, which is hazardous to your health. DQ

2
3
transaxle input shaft.

Inspection
4

with a clean rag cks. Don't
immerse the bea i so would
ruin it. Also hec @ﬁin coating of
hydrauli amount of fluid
indic: d bearing assembly

grease. Also apply a light coat of the same grease to the transaxle
input shaft splinés.

6  Slide the release cylinder and bearing onto the input shaft.

7 Apply a light coat of high-temperature grease to the face of the
release bearing where it contacts the pressure plate diaphragm fin-
gers.

8  Install the transaxle (see Chapter 7A).

9 Install the clutch master cylinder (see Section 4).

10 Bleed the clutch hydraulic system (see Section 6).

5 il théx'Q:ir roove of the release bearing with high-temperature

6 Clutch hydraulic system - bleeding

1 The hydraulic system should be bled of all air whenever any part

of the system has been removed or if the fluid level has been allowed
to fall so low that air has been drawn into the master cylinder. The pro-
cedure is similar to bleeding a brake system.

2  Fill the master cylinder with new brake fluid conforming to DOT 3
specifications. Caution: Do not reuse any of the fluid coming from the
system during the bleeding operation or use fluid which has been
inside an open container for an extended period of time.

3 Raise the vehicle and place it securely on jackstands to gain
access to the release cylinder, which is located on the left side of the
clutch housing.

4 Locate the bleeder valve on the clutch release.cylinder (right
above the fitting for the hydraulic fluid line).

ter cylinder reser-
into the system
in.
Ie. Check carefully for
in normal service.

M @ndm -dash panel.
g& engine will not start when the clutch pedal is

depress the clutch pedal - the engine should start.
he switch at the upper end of the clutch pedal and unplug
connector.
ing an ohmmeter, verify that there is continuity between the

@mals of the clutch start switch when the pedal is depressed. There

should be no continuity when the pedal is released.
If the switch does not work as described, replace it.

Replacement

6  Unplug the electrical connector from the switch.

7  Detach the clutch pedal position switch from the clutch pedal
bracket.

8 Installation is the reverse of removal. The switch is self-adjusting,
so there's no need for adjustment.

8 Verify that the engine doesn't start when the clutch pedal is
released, and does start when the pedal is depressed.

8 Driveaxles - general information and inspection

1 Power is transmitted from the transaxle to the wheels through a
pair of driveaxles. The inner end of each driveaxle is spiined into the
differential side gears, or onto a splined intermediate axleshaft. The
outer ends of the driveaxles are splined to the axle hubs and locked in
place by a large nut.

2  Theinner ends of the driveaxles are equipped with sliding constant
velocity joints, which are capable of both angular and axial motion.
Most inner joint assemblies consist of a tripot bearing and a joint hous-
ing (outer race) in which the joint is free to slide in and out as the
driveaxle moves up and down with the wheel; some inner joints on 1995
models are the “cross-groove,” or “ball-and-cage” type, which consists
of six ball bearings riding between an inner race and outer race and held
in position by a cage. The inner joints can be disassembled, cleaned,
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3.10 Examine the clutch disc for evidence of excessive wear,
such as smeared friction material, chewed-up rivets, worn hub
splines and distorted damper cushions or springs

1 Lining - wears down in use

2  Rivets - secure the lining and can damage the flywheel
or pressure plate if allowed to contact the surfaces .

3 Markings - usually says something like “Flywheel side” ]

side” or something similar - if not marked, install the clutch disc with _—_
the damper springs or cushion toward the transaxle).

15 Tighten the pressure plate-to-flywheel bolts only finger tigfit, %
working around the pressure plate. E
16 Center the clutch disc by ensuring the alignment tool s }9)

the splined hub and into the recess in the crankshaft. Wig a R e@ ssure plate if excessive wear is noted
up, down or side-to-side as needed to bottom the taol. ¥ .

pressure plate-to-flywheel bolts a little at a time,
cross pattern to prevent distortion of the cover.

3.12b Examine the pressure plate friction surface for score
marks, cracks and evidence of overheating (blue spots)

=

. o

A
38018-8-3,21 HAYNES)

3.21 To connect the clutch hydraulic line, pull back on the release
slide (A), hold it there, and push the line into the fitting until you

3.14 Center the clutch disc in the pressure plate with a clutch hear a click
alignment tool




FULLWARE 2005 - www.fullwareonline.co

Chapter 8 Clutch and driveaxies

8-2
A
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3.2 To disconnect the clutch hydraulic line, push in the release
slide (A), hold it there and pull the line and fitting apart

hydraulic pressure is exerted against the release bearing, which
pushes against the fingers of the diaphragm spring of the pressure
plate assembly, which in turn releases the clutch disc.

4 Terminology can be a problem regarding the clutch components
because common names have in some cases changed from that used
by the manufacturer. For example, the driven plate is also called the
clutch plate or disc, the pressure plate assembly is also referred to as
the clutch cover, the clutch release bearing is also called a throw-out
bearing, and the actuator cylinder is also known as a release or slave
cylinder.

5  Unless you're replacing components that are obviously damaged,
make the following preliminary checks to determine the nature of the
clutch system failure.

a) Check the fluid level in the clutch master cylinder (see Chapter 1).
If the fluid level is low, add fluid as necessary and inspect the
hydraulic clutch system for leaks. If the master cylinder reservoir
has run dry, bleed the system (see Section 6) and retest the clutch
operation.

b) Check “clutch spin down time™: run the engine at normal g

noise, the most likely cause of which is a defective
or clutch disc.

c) Check for complete clutch release: run the e
ing brake applied) and hold the clutch peda
the floor. Shift the transaxfe between 1
times. If the shift is not smooth, cqrfis

substantially. If it doesn’t, ¢
cylinder.

d) Visually inspect the
pedal to make sure there 8.no sti

7%

B i
3 Clutch nents - removal,ins and
. a 48
0 ec& clytch w sited on clutch com-
i , whici lous fo your health. DO

DO NOT inhale it. DO NOT

system cleanershauld be used to flush the dust into a drain pan. After
the clutch compdnents are wiped clean with a rag, dispose of the con-
taminated rags and cleaner in a labeled, covered container.

Removal

Refer to illustrations 3.2 and 3.6

1 Access to the clutch components is normally accomplished by
removing the transaxle, leaving the engine in the vehicle. If, of course,
the engine is being removed for major overhaul, then the opportunity
should always be taken to check the clutch for wear and replace worn
components as necessary. However, the relatively low cost of the
clutch components compared to the time and labor involved in gaining
access to them warrants their replacement any time the engine or
transaxle is removed, unless they are new or in near-perfect condition.

: san@gﬁres
relationship of the pressue plé\ o the
*‘-._\ -\\ ‘\‘\\ \

\ N\
me th ttth stay in place.
lic lihe fri clutch release cylin-

The following procedur
2  Disconnect the clut
der (see illustration}—+Hav
line is disconng 3

er a e Section 4).

i % Chapter 7A).

i @0 [, install a clutch align-
llustration 3.14).

4od pressure plate for indexing
are usua O or a white letter. If they cannot

& frark: 0 the pressure plate and the flywheel
3 ring installation (see illustration).
e re plate-to-flywheel bolts. Work in a diag-
osen.each

'6 bolt a little at a time until all spring pres-
ep-hold the pressure plate securely and completely

llustrations 3.10, 3.12a and 3.12b

rdinarily, when a problem occurs in the clutch, it can be
uted to wear of the clutch driven plate assembly (clutch disc).
owever, all components should be inspected at this time.

9 Inspect the fiywheel for cracks, heat checking, score marks and
other damage. If the imperfections are slight, a machine shop can
resurface it to make it flat and smooth. Refer to Chapter 2 for the fly-
wheel removal procedure.

10 Inspect the lining on the clutch disc. There should be at least
1/16-inch of lining above the rivet heads. Check for loose rivets, distor-
tion, cracks, broken springs and other obvious damage (see illustra-
tion). As mentioned above, ordinarily the clutch disc is replaced as a
matter of course, so if in doubt about the condition, replace it with a
new one.

11 Inspect the clutch release cylinder and bearing (see Section 5).
12 Check the machined surface and the diaphragm spring fingers of
the pressure plate (see illustrations). if the surface is grooved or oth-
erwise damaged, replace the pressure plate assembly. Also check for
obvious damage, distortion, cracking, etc. Light glazing can be
removed with emery cloth or sandpaper. If a new pressure plate is indi-
cated, new or factory rebuilt units are available.

Installation

Refer to illustrations 3.14 and 3.21

13 Before installation, carefully wipe the flywheel and pressure plate
machined surfaces clean. It's important that no oil or grease is on
these surfaces or the lining of the clutch disc. Handle these parts only
with clean hands.

14 Paosition the clutch disc and pressure plate with the clutch held in
place with an alignment tool (see illustration). Make sure it's installed
properly (most replacement clutch plates will be marked “flywheel
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Clutch and driveaxles \
Contents ( \ \ b
Section
Clutch - description and check... g
Clutch components - removal, inspectlon and installatlon G eas - See Chapter ;|
Clutch fluid level check... SeeChap‘ter‘I Driveaxle boot - réplacemel B T e s, |
Clutch hydraulic system - bleedlng ......................... 6 Driveaxle oil segl - feplaca -

Clutch master cylinder - removal and installation........cccccocieaeaee 4
Clutch release cylinder and bearing - removal, inspection

and installation.. s
Clutch start switch - check and replacement

~

e 2 See Chapter 7B
Driveaxles - gene :

8

Flywheel - remova See Chapter 2
information..... 1

| late shaft - re 10

N
Specifications ( N 1\\ ) AQ\\
N %\/
Clutch ®
I A s b wnsvinsinpwssiinmencs sibansompmetitas s bspheeassvs s ivinsvanash NURMEIANETTE : See ©Hapt
CV joint boot length (see illustrations 11.3u and 11 \
1995 models ®
Ball-and-cage type JOInt......c..ccmcimgionmrcdNasssas g onmeSyansssnss 5—1 C
Tripot type joint
29/32 inch diameter axlesha S oa A tnches
1-1/32 inch diameter axles l16 inches
1996 and 1997 models (all) ... e NG e N -29/32 inches
1998 and later models
2.2L enginge ........... 4.0 inches
2.4L engine .........5 Ry o N 4-29/32 inches

Ft-lbs (uniess otherwise indicated)
180 in-ibs

180 in-Ibs, then rotate 30-degrees
180 in-lbs, then rotate 45-degrees
185

48

See Chapter 1

1 General information

2 Clutch - description and check

The information in this Chapter deals with the components from
the rear of the engine to the front wheels, except for the transaxle,
which is dealt with in Chapters 7A and 7B. For the purposes of this
Chapter, these components are grouped into two categories: clutch
and driveaxles. Separate Sections within this Chapter offer general
descriptions and checking procedures for both groups.

Since nearly all the procedures covered in this Chapter involve
working under the vehicle, make sure it's securely supported on sturdy
jackstands or a hoist where the vehicle can be easily raised and low-
ered.

1 All vehicles with a manual transaxie use a single dry plate,
diaphragm spring type clutch. The clutch disc has a splined hub which
allows it to slide along the splines of the transaxle input shaft. The
clutch and pressure plate are held in contact by spring pressure
exerted by the diaphragm in the pressure plate.

2  The clutch release system is operated by hydraulic pressure. The
hydraulic release system consists of the clutch pedal, a master cylin-
der and fluid reservoir, the clutch fluid hydraulic line, and an integral
clutch release cylinder and release bearing assembly.

3  When pressure is applied to the clutch pedal to release the clutch,
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10.9 To detach the upper part of the transaxle from the engine,
remove these nuts (arrows); be sure to label all ground wires,
such as the two shown here, to ensure that they are

reattached correctly

Clearly label, then unplug, all electrical connectors.

6
Detach the power steering pump assembly (see Chapter 10) and

7
set it aside.

8  Attach a suitable lifting device to the engine and raise the engine
sufficiently to support the weight of the engine. Note: The engine must

remain su,bpon‘ed while the transaxle is out of the vehicle.
9 Remove the upper transmission-to-engine bolts (see illustra- __

tion).
10 Loosen the front wheel lug nuts, raise the vehicle and supQé-'* ”‘Q\)

securely on jackstands. Remove the front wheels.
11 Remove the left splash shield.
12 Remove the front ABS wheel speed sensors and

Chapter 9) and set them aside.
13 Remove the driveaxies (see Chapter 8). \ \
14 Remove the engine-to-transaxle brace. _~
Remove the three torque converter caﬁe\a&s aﬂd rerr\ove ﬂ'}\/
b N

.-’\ \

cover.
16 Remove the starter motor (see Cﬁapter
Mark the relationship of the tprque caqvert

15

1r

remove the flywheel-to-torque anvetter bo N D
18 Disconnect and plug the trahsaxrltgmler es {se/dlllus@tt\dn 5},

19 Disconnect all grouyd Wires. \\ R "\‘\“;,

20 Remove the coolerline b!'qcket \§ Ry ,/\,\ '\.\ D \

21 Remove the e.n‘ﬁaust race. \

22 Support thafransaxle With a jackn, o \/

23 Removethe’ tcansax?amobm-fo body bo \©

24 Remave\the thansaxie, muun//ﬁraclyq’t‘\ \}ﬂsaxie bolts and

remove'the mount and\b(acke\' assembly\
25 {Reméyve-the qut and boit frorlJ e heat’es core hose pipe-to-

transax/e bracket. B
26 Remove the remaining transaxle—\to>éngme boits.
27 Remo\re the" t(ansaxle from the engine by sliding it toward the left

side of the vehlcle/

{

A \
p¥

IG\QQ& dnvej}iate ané" AN

-
n
-
-
-
-
-
-
-
-
-
-
-
-

W 004

10.18a To detach the oil.cooler lines {arrows) from a 3T40
transaxle, unscréw the tubenuts at'the transaxle

“10.18b To detach the oil cooler lines (arrows) from a 4T40E
transaxle, remove this nut (arrow)

Installation
28 Installation is the reverse of removal, with attention paid to the fol-

lowing points:
) Tighten all transaxie-to-engine bolits to the torque listed in this

Chapter’s Specifications.

b) The front end alignment should be checked by a dealer or align-
ment shop.

c) Adjust the TV cable (see Section 5).

d) Check the transaxle fluid level (see Chapter 1).
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8.4 Rubber-type driveaxle oil seals (arrow) can be pried out of the
transaxle housing with a screwdriver; be careful not to damage
the splines of the axleshaft (transaxle removed for clarity)

in the Neutral position. If it has been rotated and the pin is broken,
adjust the switch as described in the previous step. Verify that the
engine will start only in Park or Neutral. If it starts in any other gear,
readjust the switch.

15 The remainder of installation is the reverse of removal.

b}\workﬁg around the

8.5 Dislodge metal-type driveaxle gil Sﬁ
outer circumference with a chisel hammer‘tt(ansaxle

remguedjor arl )

sensor housing, and disca -m‘l /
13 Installation is the revexse o Be~sure ‘ro dip the new O-
ring into clean autprrféh‘c»t\ra miss ﬂuuc}\pefore msfeailrng it.

J

A

9 Transaxle moa}‘t \:heckm;fqoem\bﬁt

8 Oil seal replacement

I Oil leaks frequently occur due to wear of the driveaxie oil seals.
Replacement of these seals is relatively easy, since the repairs ca
usually be performed without removing the transaxle from the vehi

Driveaxle oil seals
Refer to illustrations 8.4 and 8.5
2  The driveaxle oil seals are located in the sides gf the tra

raise the vehicle and support it securely on ja
leaking, fluid will be found on the sides of the
3 Remove the driveaxles (see Chapter 8K
4  On rubber-type seals, use a screwdy
the oil seal out of the transaxle bo
splines on the output shaft (see ld:\ i '
removed with a screwdriver or pryba )
(available at auto parts stoméanl be\heqmr :
5  On metal-type seals, use a?w@mm nd chisey to pi ﬁ ﬁpu er
lip of the seal to dnslod‘ it'so nt be p out of th% 4 (see
illustration).

6 Compare tﬁe\éﬂd seal\Q the\new o. to bg@g\tgthe correct

one.

7  Cost ’Lhe auzg}de m\f.d\e\‘diameters {he Rew seal with a small
amount of transmissien fiul f{ \ N\

8 Usmv a Iargeb sectaon of pipe o deep socket as a drift,
install the mew oif. seal. Drive it into the‘n;e squarely and make sure
it's complete?y seatad.

9  Install the ﬂr:vegxle(s). Be careful not to damage the lip of the new
seal. ¥

Speedometer gear seal

10 Disconnect the speedometer cable, if equipped. from the
transaxle (see Chapter 10). Note: Some later models may use a vehicle
speed sensor and an electric speedometer instead of a conventional
mechanical speedometer, so there is no cable. However, the dnive gear
assembly - and the seals themselves - are similar to a conventional
mechanical speedometer drive gear assembly and its seals.

11 On models with a mechanical speedometer, remove the retainer
clip that secures the speedometer cable, remove the speedometer
driven gear and sleeve assembly and discard the O-ring.

12  On models with an electric speedometer, unplug the VSS con-
nector, remove the governor cover or (on some models) the speed

Lo

1 Insgﬁ a large screxxdnve or pryb&@ween the mount bracket
tht-:- Aupber portion ofthe’mo

e tra xle should not mm’E;ex sswely away from the mount.

bber |s @rp Qr‘badly cracked, replace the mount.
To r !ace a oun oq)he transaxle with a jack, remove the
nu1'= a?\d rhount. It may be necessary to raise the

lru tly nough clearance to remove the mount.
anon '@S rse of removal.

0T %lé/ removal and Installation

al
fefto illustrations 10.5, 10.9, 10.18a and 10.18b

\/\)Y Disconnect the negative battery cable. Caution: If the vehicle is

eqguipped with a Delco Loc Il or Theftlock system, make sure you have

the comrect activation code before disconnecting the battery (see
Chapter 12).

2 Remove the intake air duct (see Chapter 4).

3 Disconnect the shift cable from transaxle (see Section 3). 7B
4 Disconnect the TV cable from the transaxle on models equipped

with a 3T40 transaxle {see Section 5).

5  Disconnect the vent hose (see illustration).

10.5 Detach the vent hose (arrow) from the top of the transaxle
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6.19 To disengage the housing from the cable bracket, depress
the two cable housing latches on the sides of the cable housing

19 Depress the two cable housing laiches on the sides of the cable
housing (see illustration) and disengage the housing from the cabie
bracket.

20 Remove any cable clips and remove the Park/Lock cable.

21 Make sure the cable locking tab is in the up position and the shift
lever is in Park.

22 With the ignition key in the Run position (this is very important),
snap the cable into the inhibitor housing.

23 Turn the ignition key to the Lock position.

24 Snap the rear end of the cable onto the pin on the park/lock lever.
25 Push the nose of the cable connector forward to remove t
slack.

26 With no load on the connector nose, snap down the cable fgus-
ing locking tab

27 Check the operation of the park/lock cable as follo

LAY !

7.4 The Park/Neutral Position BWItch is iocated on topbf the
transaxie; to remove the switch, unplug {he elestrical connectors
(A), disconnect the shrﬂ;f:able {B) fram tha manual lever, remove

the manual lever regﬁﬁ_g_nut(C) and manual lever (D), and

e switch retaining bolts (E)

remove

3 Apply the/p:
4 Locate the Pa

¥1g b ke }md p()t'the Shlf’t Ie\fe( n Neutral

Ie\from themanua! lever (see Section 3).
lug the electrigal cr)}mector(s} fr‘t/eifh the PNP switch (see illus-

itch.

{g\r Jretammg nut and remove the manual
Ieve
ral Position switch.

tiQ
i : ove t
i - the sh® the Neutral position.
a) With the shift lever in Park and the key in Lock, make\su it N\ 11 > lign the shift shaft with the flats of the Park/Neutral

lever cannot be moved to another positiol
removed.

b) With the key in Run and the shift Iever/n Ne a.‘
key cannot be turned to Lock.

28 |If it operates as described above\Q& m

properly adjusted, Proceed to St
raté~as desc
i’ion a repe
n an

29 If the park/lock system do

;\\}n\\

cable connector lock to the. up po just

cedure. Push the cable odﬁnec\;tor d

30 If the key canno: b emobe\(; int Park itio tock-
ing tab to the up s\on and e the ogaf of the v:%comector
rearward until the‘Key cw\swmov m ther i on@

31 |Install the cab’?éqnto rehn&ng ps.

32 Rai he steer colbinn T 0
isent g, 4 posi

% r@r\\ms)“u the bolts and
tightep thery 'seciiely.
33 Yostall ma\steenng cc:'lum)w kneg’PSoT:‘\térAhe left sound insulator
and thegonsol@(hee Ghapter 11). N0 %
34 Instéi{ the sruft lever knob (see S&tﬁ)n 3).

\, N

7 Park/Neu‘[raI Position (PNP) switch - check and
replacement

Check

1 Refer to the Information sensor checks in Chapter 6.

Replacement

Refer to illustrations 7.4 and 7.13

2 Disconnect the negative cable from the battery. Note: if the vehi-
cle is equipped with a Delco Loc Il or Theftiock system, be sure you
have the correct code before disconnecting the battery. See the infor-
mation at the front of this manual for the radio re-activation procedure.

/12

ffﬁ
\1:}- r,!lf you're installing the old switch, insert a 3/32-inch gauge pin or

ke\r\ufe 5@/

stem iSA/

d install the switch.
he switch mounting bolts. If you're installing the old
(:t(.l den’t tighten them yet. If you're installing a new switch, tighten
to the torque listed in this Chapter’s Specifications.

smo

dﬁﬂ bit into the service adjustment hole (see illustration) and rotate

‘the switch until the pin drops into the second hole; the pin or drill bit

should drop into the holes to a depth of 9/64-inch. Tighten the switch
mounting baolts to the torque listed in this Chapter’'s Specifications.
Remove the gauge pin or drill bit. Verify that the engine will start only in
Park or Neutral. If it starts in any other gear, readjust the switch.

14 If you're installing a new switch, align the service adjustment
holes with the mounting boss on the transaxle. Put the manual lever in
the Neutral position, but do NOT rotate the switch; the switch is pinned

7.13 To adjust the old Park/Neutral Position switch, insert a 3/32-
inch gauge pin or drill bit into the service adjustment hole and
rotate the switch until the pin drops into the second hole; the pin
or drill bit should drop into the holes to a depth of 9/64-inch
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ra
6.4 There must be no gap between the metal terminal stop (A)
and the protruding end of the plastic collar (B). If there is a gap
between the terminal stop and the collar, as there is in this photo,
adjust the cable

airbags. Always disable the airbag system before working in the vicinity
of the impact sensors, steering column or instrument panel to avoid the
possibility of accidental deployment of the airbag(s), which could cause
personal injury (see Chapter 12). The yellow wires and connectors
routed through the console are for this system. Do not use electrical
test equipment on these yellow wires or tamper with them in any way
while working around the console.

Description
1 The Park/Lock cable prevents the shift lever from being mo

out of Park unless the brake pedal is depressed simultaneously, he\x;%

the car is started, a solenoid is energized, locking the sh!ﬂ ver
Park; when the brake pedal is depressed, the solenoid is

unlocking the shift lever so that it can be moved into spmg ot
Check and adjustment
Refer to illustrations 6.4 and 6.9

left end of the dash (see Chapter 11).
3  Locate the forward end of the r'-dLosk cable ‘

\\Q UO\‘V_‘II’]
\ A w?

2  Remove the left sound insulator trmp/panebtmm undé(near(‘me/

6.9 To release the Park/Lock ckag]e.ﬁ'kse the locking tab on the
cable housing at the cable brackét on tha shift leter base; to lock
the cable into place, press t‘hek‘h \on t‘he cable’housing

back into the h tng \ oy, i

a) Put the shift lever j

Pagk. \ N ,I

b) Tumn the ignition kiey to\\eck. N V.

c¢) Remove th lever knab [zee tlon 3)

d Remov;e((ﬁ:f:rgvle ee Chapter 1 1).

e) Raise the locking tgb o ousmﬁf the cable bracket on
the shifr‘*(z_ezg“ (see lﬂumfi:m»me %zses the Park/Lock
cable. D/\ \

A Adjust the outek calile Jgbndui \sadia sheathing) to correctly
pos:tjon the white pigstic housil \_)j,}me ignition switch (see illus-
trat 6.4). The musj’ﬁa nggap between the metal terminal

stop’and the protruoynq erd pf the white plastic collar. The white
lasti co r must GitRer, b flush or recessed about 0.04 inch (1

) it park lock housing.
he foﬁ$ on the cable housing back into the housing.

through 8 above, check the cable as described.
all five checks.

acement
far strations 6.18 and 6.19

\ \ / 1\ _Remove the shift lever knob (see Section 3).
. /\ \ I ‘

Remove the console, left sound insulator and steering column

4  The terminal stop on the sieering-golumia eﬁqi of the}ark Le@b ot olotsr panel (see Chapter 11).

cable must be touching the bige o}\white\glastlc coﬂér\mét

from the ignition switch. To cheek it: \ \_ i \ \\ \
a) Tum the ignition keff ¥ the Lock polw:o;a b A %
b) Put the shift leveiNp thePark positi D N
c) Note the positien of, the téqmi /ﬁﬁe metérph(g\oh the end

of the caqu) Thace myst b ar\p betwean rhe ‘wetal terminal
stop arfd rha;grotmd{ng d of the pfastm:bﬂar {see illustration).
If there's a gagbetwaen e termin op_and the collar, adjust
._.rhe cabfe Jhe pi ’33\3:;(; %&r must rhe ﬂush or recessed about
<_0.04 Jrieh ( ™Nm) rgmtzon ck housing. If the plastic
‘Qo.’far isn’din the  correct posfiign, é;‘jjust the cable.
5 Thﬂe p}as‘hc collar must have no'vhore than 0.06 inch (1.5 mm) of
travel. To \s;_t\eck it
a) Put rhé‘Key‘lbck cylinder in the Lock position.
b) Fut the shift lever in the Park position.
c) Gently, squeeze the park lock button on the shift lever until you
feel resistance.
d) Verify that the plastic collar travels no more than 0.06 inch (1.5
mm) and that the shift lever doesn't come out of the Park position.
6  With the ignition key turned to the On position, verify that the shift
lever moves through all gear positions.
7  While moving the shift lever through all gear positions, verify that
the ignition key can’t be turned to the Lock position.
8  Verify that the ignition key can be removed when it's in the Lock
position and the shift lever is in the Park position.
9  If the Park/Lock cable fails any of the above five tests, adjust it as
follows.

\-) 13 Unbolt and lower the steering column.

14 Put the shift lever in the Park position.

15 Tum the ignition key to the Run position.

16 Insert a screwdriver blade into the slot in the ignition switch
inhibitor, depress the cable latch and detach the cable from the
inhibitor. 7B
17 Raise the locking tab on the cable housing at the shift lever base

to the up position (see illustration 6.9).

18 Snap the rear end of the cable loose from the pin on the
Park/Lock lever (see illustration).

6.18 Pry the cable loose from the pin on the Park/Lock lever
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5.2 Disconnect the TV cable from the
throttle lever at the throttie body

..1""".

i e . .
5.3 Disengage the TV cable housing from
the cable bracket by compressing the
tangs (arrows) and pushing the housing
through the bracket

5 Throttle Valve (TV) cab ransaxiap-
replacement and ad]l.h\me

1 The Throttle Valvé:cab\ comr s transa I:ne % hich
determines the shj “fe}g(\' andithe timipg of p’an th% detent
downshifts. The W fe isattach 9}01 leve the throttie

body and toﬂ!ﬁk{gs;de\e\tcansax 3 /\{\\/ >

Replmment \\ N
5.2 ?,‘;,3 a and,
D\scorfnec"; the?\n/ cable from ttle Ievef at the throttie body

Ft'efPf' to n!tﬂst@ﬂdﬂs
(see |Ilt)§tratilﬁ)ge
3 Todseng the TV cable housmg from the cable bracket, com-

press the ta?\gs aﬁd push the housing out of the bracket (see illustra-
tion). b

4 Disconnect any clips or straps retaining the cable to the transaxle.
5 Remove the bolt that secures the TV cable to the transaxie (see
illustration).

6  Pull up on the TV cable until the end of the cable is visible, then
disengage it from the transaxle link (see illustration).

7 Installation is the reverse of removal. Adjust the cable when
you're done.

Adjustment
Refer to illustration 5.9

8  To check TV cable freeplay, pull on the upper end of the cable. It
should travel a short distance with light resistance due to the small

e AL LRl

=

papa Ry
panppapbhsl
N

e

BN

Just the TV cable, depress the adjustment button with a
2 wdnver or other suitable tool, move the slider (A) back (in

>

*K\d)rechun of arrow) against the fitting until it stops, then release

the adjustment button

coiled return spring. To verify that the TV cable, lever and plunger are
moving freely, pull the cable farther out to move the lever into contact
with the plunger (this compresses the heavier TV spring). When
released, the cable should return to its closed position. If the cable
doesn’t operate as described, turn off the engine (the engine must be
turned off during adjustment), and adjust the TV cable as follows.

9 Depress the adjustment button (see illustration) and hold it
down.

10 Pull the cable housing out until the slider mechanism hits the
stop.

11 Release the adjustment button.

12 Remove the floormat.

13 Firmly depress the accelerator pedal all the way to the floor (wide-
open throttle).

14 Verify that the cable moves freely.

15 Road test the vehicle. Sometimes, the cable will operate okay
when the engine is cold, but will fail to operate properly when the
engine is warmed up. If delayed or only full-throttle shifts still occur, try
adjusting the cable one more time. If the problem persists, have the
vehicle checked by a dealer service department or transmission shop.

6 Park/Lock system - description, adjustment and cable
replacement

Warning: The models covered by this manual are equipped with
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3.5a To disengage the shift cable from the bracket on the shift
lever base, remove this locking clip .

35b ...

3.6 To disconnect the shift cable from the
pin on the shift lever, simply pry it loose O
rd

4.2b ... then pull the knob straight up

5  Pry out the locking clip and disengage {

Ie fr bracket h a Delco Loc Il or Theftlock system, make sure you have
at the front of the shift lever base (see ill ations}\ rect activation code before disconnecting the battery (see
6 Disconnect the shift cable from 2fie b on the\shm e\uz E \z 12).

illustration). Remove the shift lever knob (see illustrations).

v Remove the sill plate, pull upth carp and !rac me G Remove the console (see Chapter 11).

cable grommet (the point at whigg it g throygh the re all 4 Disconnect the shift cable from the shift lever (see Section 3).

the grommet and pull the cable thrsugh m d pefmovi % 5 Unplug the electrical connector.

8 Installation is the revers of re va! V yo?fre de!%\n S 6 Remove the shift lever assembly retaining nuts (see illustration)

and remove the shift lever assembly

the new cable, bes/yq\et djus t\ \/ ;
Ad;ustmem\ O\ Installation 7B

9 Place the mah )l Ie on %; %)\leutral position. 7  Place the shift lever in position on the mounting studs and install
This is ac?:ompllshe rotating\ifie le ise from the Park the nuts. Tighten the nuts securely.

posmd’ﬁ through Reve%fnsjnto Ne 8 Installation is the reverse of removal. Adjust the shift cable (see

10 Elace\he shift fever inside the e ral. Section 3) when you're done.
11 Push the #ab on'the-cable adj t the cable bracket on the
transaxleX\The cable will automatically agjust itself.

12 Make syre ths engine will start in the Park and Neutral positions
only.

13 If the engine can be started in any position other than Park or
Neutral, check the adjustment of the Park-Neutral Position Switch (see
Section 7), then adjust and check the shift cable again.

14 If the cable still Cam‘1 be adjusted properly, have the vehicle
examined by a dealer service department.

4 Shift lever assembly - removal and installation

L

Removal

- Refer to illustrations 4.2a, 4.2b and 4.6 4.6 To detach the shift lever assembly from the floorpan, remove
1 Disconnect the negative battery cable. Note: If the vehicle is these four nuts (arrows)
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3.2 To disconnect the shift cable from the transaxie manual lever,
pry it off the pin on the lever with a prying tool or screwdriver

a) If the fluid level is unusually low, add enough fluid to bring the
level within the designated area of the dipstick, then check for
external leaks. 2

b) If the fluid level is abnormally high, drain off the excess, then
check the drained fluid for contamination by coolant. The pres-
ence of engine coolant in the automatic transmission fluid indi-
cates that a fallure has occurred in the internal radiator walls that
separate the coolant from the transmission fluid (see Chapter 3).

c) If the fluid is foaming, drain it and refill the transaxle, then check
for coolant in the fluid or a high fiuid level.

3 Check the engine idle speed. Note: If the engine is malfuncti
ing, do not proceed with the preliminary checks until it has
repaired and runs normally.

4  Check the Throttle Valve (TV) cable for freedom of
Adjust it if necessary (see Section 5). Note: The TV cable
properly when rhe engme is shua‘ off and cold, but it

temperature,

5 Inspect the shift control cable (see Sech

properly adjusted and that the linkage op
e\xgual i

sists of replacing a seal or gasket. | ak 3. difficultto find, th

ing procedure may help.

7 Identify the fluid. Mak\&\méme\s traan*nss:@uld

oil or brake fluid (auefn smissjon fi deep r1 or).
8 Tryto plnpgmt\the rce\pf theMe: rcve vahicle several
miles, then parR it over.a large s t of ardb r a minute or
two, you shetid be able‘ Ioca\tqthe by,g\'ét? g the source of
the fluid dfippifg oMo the eardboa

9  Makea carefyl v‘SuaI |n\sp§?fran e#{ﬁe&usbécted component and
the area tmmedlateiy aréuncbt’ Pay peh%?‘i( attention to gasket mat-
ing surfaces: A ml?«{r is often helpful for fifiding leaks in areas that are
hard to see.

10 If the leak stgll nnot be found, clean the suspected area thor-
oughly with a degreaser or solvent, then dry it.

11 Drive the vehicle for several miles at normal operating tempera-
ture and varying speeds. After driving the vehicle, visually inspect the
suspected component again.

12 Once the leak has been located, the cause must be determined
before it can be properly repaired. If a gasket is replaced but the seal-
ing flange is bent, the new gasket will not stop the leak. The bent
flange must be straightened.

13 Before attempting to repair a leak, check to make sure that the
following conditions are corrected or they may cause another leak.
Note: Some of the folfowing conditions cannot be fixed without highly
specialized tools and expertise. Such problems must be referred to a
transmission shop or a dealer service department.

Fluid leak diagnosis
6 Most fiuid leaks are easy to

3.3 To disengage the shift cable from-the cable bracket on the
transaxle, remove this locking clip,then squeeze thé two logking
tangs (arrow indicates one tang, other‘tang oh.ottier side of cable '

housing) and pull the cable housirigfrom the brackKet

=

Gasket leaks ‘

14 Check the pan penodtcally Make syre the bolts are tight, no bolts
i s in'good 'epadition and the pan is flat (dents in
age to the'valve body insits).

is N aklng the fluid level’ ar ‘he fluid pressure
may be too high\\th nt may be pigged, the pan Bolts may be too
tight, the pan sealing fl nge médihbe warped; the sealing surface of the
Ié\housmg may be damaged, the.gaske't may be damaged or
le casting may be-Cracked orgbrous. If sealant instead of
sed to° form d'seal between the pan and the
it rnay be the Wrdng sealant.

’\\ihakmg the fluid level or pressure may be too
, the\yent m esj\qlugged the seal bore may be damaged, the
eli“may D@ged or improperly installed, the surface of the
rotmd h the seal may be damaged or a loose bearing
eSSWE shaft movement.
the dipstick tube seal is in good condition and the tube
l ted Periodically check the area around the speedome-
1 r@ sensorfor leakage. If transmission fluid is evident, check the
ihg’for damage. Also inspect the side gear shaft oil seals for leak-
a e.

ase leaks
18 If the case itself appears to be leaking, the casting is porous and
will have to be repaired or replaced.
19 Make sure the oil cooler hose fittings are tight and in good condi-
tion.

Fluid comes out vent pipe or fill tube

20 If this condition occurs, the transaxle is overfilled, there is coolant
in the fluid, the case is porous, the dipstick is incorrect, the vent is
plugged or the drain back holes are plugged.

3  Shift cable - replacement and adjustment

Replacement

Refer to illustration 3.2, 3.3, 3.5a, 3.5b and 3.6

1 Disconnect the negative battery cable. Note: If the vehicle is
equipped with a Delco Loc Il or Theftlock system, make sure you have
the correct activation code before disconnecting the battery (see
Chapter 12).

2  Disconnect the shift cable from the transaxie manual lever (see
illustration).

3  Disengage the shift cable from the cable 'bracket on the transaxle
(see illustration).

4  Remove the shift lever knob (see Section 4) and the console (see
Chapter 11).
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2 Diagnosis - general

ue t co pie%ty the
and kecaus e speci

s*and the hydraulic control
aut

and expertise required to

atic transmission overhaul, it should not be under-

taken by tha hom& mechanic. Therefore, the procedures in this Chap-

ter are limited\{grgeneral diagnosis, routine maintenance and adjust-
ment and transmission removal and installation.

If the transmission requires major repair work it should be leftto a
dealer service department or an automotive or transmission repair
shop. You can, however, remove and install the transmission yourself
and save the expense, even if the repair work is done by a transmis-
sion specialist.

Adjustments that the home mechanic may perform include those
involving the throttle valve cable, the shift linkage and the neutral
safety switch. Caution: Never tow a disabled vehicle equipped with an
automatic transaxle at speeds greater than 30 mph or distances over
50 miles unless the front wheels are off the ground. Failure to observe
this precaution may result in severe transmission damage caused by
lack of lubrication.

syste
perform

Note: Automatic transaxle malfunctions may be caused by five general
conditions: poor engine performance, improper adjustments, hydraulic
malfunctions, mechanical malfunctions or malfunctions in the com-
puteror its signal network. Diagnosis of these problems should always
begin with a check of the easily repaired items: fluid level and condition
(see Chapter 1), shift linkage adjustment (see Section 3) and throttle
linkage adjustment (see Section 5). Next, perform a road test to deter-
mine if the problem has been corrected or if more diagnosis is neces-

sary. If the problem persists after the preliminary tests and corrections

are completed, additional diagnosis should be done by a dealer service
department or transmission repair shop. Refer to the Troubleshooting
section at the front of this manual for transaxle problem diagnosis.

Preliminary checks
1  Drive the vehicle to warm the transaxle to normal operating tem-

perature.
2  Check the fluid level as described in Chapter 1:

7B
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35 Install the flywhee! housing cover and tighten the boits securely.
Install the driveaxies (see Chapter 8).

37 Install the left suspension support and tighten the bolis securely.
38 Install the left stabilizer bar U-bolt (see Chapter 10).

39 Attach the left and right balljoints to the steering knuckles (see
Chapter 10).

40 Install the left stabilizer bar link (see Chapter 10).

41 Reroute the ABS harmesses and connectors and piug the connec-
tors into the front wheel speed sensors.

42 Install the front inner splash shield.

43 Install the wheels.

44 |Install the vehicle speed sensor (see Chapter 6).

45 Lower the vehicle.

46 Connect the ground cables to their transaxle mounting studs.

47 Attach the vent tube to the transaxle.

48 Plug in the connector for the back-up light switch.

49 Install the upper transaxle-to-engine bolits and tighten them to the
torque listed in this Chapter's Specifications.

50 Connect the clutch master cylinder to the clutch release cylinder
(see Chapter 8). ;

51 Install the rear transaxle mount and tighten the nuts and bolts
securely.

52 Attach the wiring harness to the mount bracket.

53 Remove the engine support.

54 Connect the shift and select cables to the shift levers and to the
shift cable bracket.

55 Install the air cleaner and ducting (see Chapter 4).

56 Connect the clutch master cylinder pushrod to the clutch pedal
(see Chapter 8).

57 Install the left sound insulator (see Chapter 11).

58 Fill the transaxle with the specified lubricant (see Chapter 1).
59 Connect the negative battery cable.

6 Manual transaxle overhaul - general information

a manual transaxle is a difficult job for the do-it-your-
selfer. It involves the disassembly and reassembly of many small parts.
Numerous clearances must be precisely measured and, if necessary,
changed with select fit spacers and snap-rings. As a result, if transaxle
problems arise, it can be removed and installed by a competent do-it-
yourselfer, but overhaul should be left to a transmission repair shop.
Rebuilt transaxies may be available - check with your dealer parts
department and auto parts stores. At any rate, the time and money
involved in an overhaul is almost sure to exceed the cost of a rebuilt unit.

Nevertheless, it’s not impossible for an inexpeyiériced mechanic
to rebuild a transaxle if the special tools are avaifable’and the job is
done in a deliberate, step-by-step manner so no {

The tools necessary for an overhaul include’

sturdy workbench and a vise or transa
During disassembly’ of the-transa

each piece comes off, whergi

holds it in place. Note

them:; this will make i
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3  Shift control assembly - removal and installation

1 Remove the shift lever knob, console and shift boot (Chapter 11).
2  Disconnect the shift and select cables from the shift control
assembly (see Section 2).

3 Remove the large shift cable retainer plate and detach the cables
from their bracket on the shift control assembly base.

4  Remove the shift control assembly retaining nuts and remove the
shift control assembly.

5 Installation is the reverse of removal.
4  Back-up light switch - check and replacement
Check

1 Turn the ignition key to the On position and move the shift lever to
the Reverse position. The switch should close the back-up light circuit
and turn on the back-up lights.

2 Ifit doesn’t, check the back-up light fuse {(see Chapter 12).

3 Ifthe fuse is okay, verify that there's voltage available on the bat-
tery side of the switch (with the ignition turned to On).

4 If there's no voltage on the battery side of the switch, check the
wire between the fuse and the switch; if there is voltage, put the shift
lever in reverse and see if there's voltage on the ground side of the
switch.

S5  If there's no voltage on the ground side of the switch, replace the
switch (see below); if there is voltage, note whether one or both back-
up lights are out.

6 If only one bulb is out, replace it; if they're both out, the
could be the problem, but it's more likely that the wire be
switch and the bulbs has an open somewhere.

Replacement

7 The back-up light switch is located on top of t
side) of the transaxie.

8  Unplug the electrical connector from t
9  Unscrew the switch with a sock

wrench.
10 Installation is the reverse of reémovaly Be sura.to tight
switch to the torque listed in thi C ters cations.

5 Manual transa;@ r%ov\@d i

\

<\
\\)

>

Removal \ N
Refer to il fon
1 Discpnne ¢\he n cable’fro ery Caution: /f the
vel;?e ipp ith 8 oc il audio system, make

yow hwg\the c\:$ctrvat fore disconnecting the
batfery N

\Jhe en ne suppo ring transaxle removal with an

engma\sup rt tool (see illustration). If this tool isn't available, sup-
port the\englné\wnh a hoist that can hold it high enough to allow the
transaxle Wawered from the engine compartment with the vehicle
raised.

3  Working in the passenéer compartment, remove the left sound
insulator (see Chapter 11),

4  Disconnect the clutch master cylinder pushrod from the clutch
pedal (see Chapter 8).

5  Remove the air cleaner and duct assembly from the throttle body
(see Chapter 4).

6  Detach the wiring hamness from its mounting bracket.
7 Remove the upper transaxle mount-to-transaxle bolts.
8 Disconnect the clutch actuator cylinder line and remove the

clutch master cylinder from the clutch actuator cylinder (see Chap-
ter 8). -
9  Detach the wire harness from the mount bracket.

/w@w

suphprt the e endlne with a
: ose. They are
: Ie om ?‘ehta

| yards
cables from their transaxle mounting

'/
onnectol ﬁom%i:_fc\k up light switch.

pbal and installation of the

10 Disconnect the\gro

s. raise the vehicle and place it
front wheels.
apter 1).

ner splash shield.
BS wheel speed sensor connectors (see
harnesses aside. It's not necessary to remove
s re the harnesses and connectors are safely out of

e they won't be damaged.

the flywheel housing cover bolts.

ve the vehicle speed sensor from the transaxle (see Chap-

Her‘nova the left and right balljoint nuts and separate the balljoints
om the steering knuckles.
22 Remove the left stabilizer link pin and remove the left U-bolt from
the stabilizer bar (see Chapter 10).
23 Remove the left suspension support attaching bolts.
24 Detach the driveaxles from the transaxle (see Chapter 8).
25 Remove the front lower transaxle mount.
26 Support the transaxle with a jack, preferably a transmission jack
made for this purpose. Chain the transaxle to the jack to make sure it
doesn't fall off during removal.
27 Remove the rest of the transaxie-to-engine bolts.
28 Maks a final check that all wiring, cables, etc. are disconnected
from the transaxle.
29 Separate the transaxle from the engine by carefully prying the
bellhousing away from the engine.
30 Lower the transaxie and remove it from the left side of the engine
compartment.
31 The clutch components can now be inspected (Chapter 8). In
most cases, new clutch components should be installed as a matter of
course when the transaxle is removed.

Installation

32 With the clutch components instalied and properly aligned (see
Chapter 8), carefully raise the transaxle into place, guide the right side
driveaxle into the transaxle and slide the input shaft into place in the
clutch hub splines.

33 Install the transaxle-to-engine bolts. Tighten the bolts to the
torque listed in this Chapter’'s Specifications.

34 Install the front transaxle mount and tighten the nuts and bolts
securely.
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1 Géoeral iﬁfq;ma@ﬂ/ @}\/

The vehicles covered by this manual are equipped with either a 5-
speed manual or.an automatic transaxle. Information on the manual
transaxle is included in this Part of Chapter 7. Information on the auto-
matic transaxle is in Part B.

The 1995 through 1999 models are equipped with a 5-speed
Isuzu transaxle, while the 2000 and later models are equipped with a 5-
speed Getrag transaxle. On all models, the transaxle consists of a
transmission and differential housed in a single all-aluminum assem-
bly. Because of its complexity, the special tools needed to overhaul it,
and the difficulty of obtaining replacement parts, overhauling this unit
is beyond the scope of the average home mechanic. The information in
this chapter is limited to general diagnosis, external adjustments an
removal and installation. -

Depending on the cost, it may be a good idea to consider replac-
ing the old unit with either a rebuilt or used transaxle instead of a new
one. Your local dealer or transmission shop should be able to supply
information concerning cost, availability and exchange policy. Regard-

N\
N

less of how you decide to remedy a transaxle problem, however, you
will save money by removing and installing it yourself.

2 Shift cables - removal and installation

1 Disconnect the shift and select cables from the levers on the
transaxle. The cables can be pried from the pins on the levers with a
screwdriver.

2 Remove the center console (see Chapter 11).

3 Disconnect the shift and select cables from the shift control
assembly. The cables can be pried from the pins on the shift control
assembly with a screwdriver. To detach the cables from their bracket
on the shift control assembly base, pry off the large retaining plate.

4  Remove the screws from the right sill plate, remove the plate,
then pull the carpet back for access to the cables.

5 Remove the cable grommet retainer screws (1995 and 1996 mod-
els) or pry loose the grommet (1997 and later models).

6 Pull the cables through into the passenger compartment and
remove them from the vehicle.

T Installation is the reverse of removal.
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9  Clean the mounting surface of the EGR valve. Remove all traces
of gasket material from the intake manifold and from the valve if it is to
be reinstalled. Clean both mating surfaces with a cloth dipped in lac-
quer thinner or acetone.

10 Install a new gasket and the EGR valve and tighten the bolts
securely. '

11 Connect the electrical connector onto the EGR valve.

7 Evaporative Emissions Control (EVAP) System

Note: These models are equipped with an enhanced

Emission (EVAP) system. This EVAP system will conduct up to eight
different tests using the On Board Diagnostic system to detect leaks,
pressure variations or electrical problems within this closed network.
Because it is governed by the PCM, have the system checked by a
dealer service department or other qualified repair shop if the simple
checks which follow don'’t rectify a problem.

General description

1 This system is designed to trap and store fuel that evaporates
from the throttle body and fuel tank which would normally enter the
atmosphere and contribute to hydrocarbon (HC) emissions.

2  The system consists of a charcoal-filled canister and lines running
to and from the canister. These lines include a vent line from the gas
tank, a vent line from the throttie body, an EVAP vent solenoid (elec-
tronic), a charcoal canister and the intake manifold. in addition, there is
an EVAP canister purge valve in the canister. The PCM controls the
vacuum to the purge valve with an electrically operated solenoid. The
fuel tank cap is also an integral part of the system. An indication that
the system is not operating properly is a strong fuel odor.
3 The PCM monitors the vacuum level through the fuel tank pre
sure sensor signal (mounted on the tank). At the appropriate time,
EVAP canister purge valve and the EVAP vent solenoid are jame

trouble is detected.

Check

Refer to illustration 7.4

4  Check all lines in and out
breaks along their entire lengths (see i
necessary.

5  Check the gasket in
breaks. Replace the gas

7.4 The charcoal canister is located at the right front of the
vehicle, behind the fender (fender removed for clarity)

lﬁ%@}

abnormal high pressure in the purge lines. Check for battery voltage to
the purge control solenoid and the pressure sensor with the ignition
key ON (sngine not running). If no battery voltage is present, have the
PCM and the EVAP system circuit checked at a dealer service depart-
ment or other qualified repair shop. If battery voltage exists, connect
the solenoid and the pressure sensor and if there is no obvious sounds
from the EVAP vent solenoid (buzzing), have it checked by a dealer
service department or other gualified repair shop. Remember, the
purge vaive will not be activated by the computer until fuel tank pres-
sure exceeds 0.7 psi.

Canister replacement

7  Remove the splash shield under the right-hand side of the engine.
B  Disconnect the hoses from the canister,
9 Remove the mounting bolt and remove th

canistgg and'kracket.
10 installation is the reverse of rem?.’\ \%\S \)

2 N /
S

. N
8 Positive Crankcase Ventila\s'Qn &Qﬂ }yﬁmﬁ/
—==>

M}ﬁ'g parator assembly
ear il filter. This separa-
l within the crankcase ven-
cha. in the event the

not allowed to
tybes\and PCV valve. HQ‘ f Chapter 1 for the

&

)

sttive crankcase \Ler’g> system reduces hydrocarbon
girdylating fr ir#Hrough the crankcase to pick-up

pich \Br\l\/ outed through the throttle body and

s of this system are vacuum hoses and a
':@l tes the flow of gases according to engine

cuum.

Note: These models are
attached fo the side of th
tor helps to filter g
tilation gasses.

changjng procedures.

g component replacement

heck =
3 %ﬁ <INg the system and PCV valve replacement are covered in

e
N
Catalytic converter

General description

1 The catalytic converter is an emission centrol device added to the
exhaust system to reduce pollutants from the exhaust gas stream.
These systems are equipped with a single bed monolith catalytic con-
verter. This monolithic converter contains a honeycomb mesh which is
also coated with two types of catalysts. One type is the oxidation cata-
lyst while the other type is a three-way catalyst that contains platinum
and palladium. The three-way catalyst lowers the levels of oxides of
nitrogen (NOx) as well as hydrocarbons (HC) and carbon monoxide
(CO) emissions. The oxidation catalyst lowers the levels of hydrocar-
bons and carbon monoxide.

Check

2 The test equipment for a catalytic converter is expensive and
highly sophisticated. If you suspect the converter is malfunctioning,
take it to a dealer service department or authorized emissions inspec-
tion facility for diagnosis and repair.

3 - Whenever the vehicle is raised for service of underbody compo-
nents, check the converter for leaks, corrosion and other damage. If
damage is discovered, the converter should be replaced.

4  Because the converter is welded to the exhaust system, converter
replacement requires removal of the exhaust pipe assembly (see
Chapter 4). Take the vehicle, or the exhaust system, to a dealer service
department or a muffler shop.

= 3 B B ' o

e
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5.33a Remove the bolts and lift the cover to expose the knock
sensor module

Knock sensor

Warning: Wait for the engine to cool completely before performing this
procedure.

30 The knock sensor is located on the side of the engine block near
the bellhousing (see illustration 5.27). It is threaded into the engine
block coolant passage; when it is removed, the coolant will drain from
the engine block.

31 Drain the cooling system (see Chapter 1). Place a drain pan under
the sensor, disconnect the electrical connector and unscrew the knock
sensor. A new sensor is pre-coated with thread sealant - do not apply
any additional sealant or the operation of the sensor may be effected.
Install the knock sensor and tighten it securely (approximately 14 ft-
Ibs). Don't overtighten the sensor or damage may occur. Plug inthe

electrical connector, refill the cooling system (see Chapter anc!%

check for leaks.

Knock sensor module (1997 and earlier)

Refer to illustrations 5.33a and 5.33b ( \

32 Remove the PCM (see Section 3). LN\ \‘\ AN

33 Remove the bolts from the knock sens gqodd‘i(sb‘e ilﬁsh’a-
tion) and ift the module from the PCM (seg llusteation), -

IS

34 Installation is the reverse of removal Be s\‘)%e the n}b\d;}e)
placed in position perfectly straight to«ﬂoié‘i{qndin\g the mating'pins

&
N / A

//\ N
irculati \ A
6 Exhaust Gas Recircu e\@r‘: (EQR)%en} . N >

N

\ N
ption "\~ D
ases intor e\\g}e induction
i take;@‘h‘iﬁx’\ﬂmm there the
a(h(\uke/bﬁrpose of lowering

6.7a Location of the Linear EGR valve on a 2.2L engine (arrow)

5.33b Pinch the tabs and lift
from

PCM
\\_ N v -
combustion temperatures, thereby\yedu the amount -of oxides of
nitrogen (NOx) formed. -~ >

N
2  The linear EGR valfe feeds small moukﬁs of exhaust gas back
n inth, thesgombustion chamber inde-
i i m. The linear EGR valve operates

i i the intake system.
A PCM contri i QEGg*@w@ passes exhaust
jffde upon command from the PCM. This

i e st q%(\ or type particular to IAC

ty. By sendihg a 5 volt reference signal to

“gnd’sets the pintle position with the
>

ck'se éﬁqodiﬂe

NJ /
/

réb?g “associated with the EGR system are
itller rough engine performance during light

repairffac
AN

ec

the event of EGR system failure.

h idling gr'stai
hrothie a catio% ling during deceleration.
If the EG ill not allow the PCM to control the position of
th R v F@ it will set a diagnostic trouble code. Have the
?_;@e ked by a dealer service department or qualified

{\\ Q\B\\) pecial electronic diagnostic equipment is needed to check this
%\, velve and should be left to a dealer service department or other quali- 6

-~ \)/ fied repair facility.

Replacement

Refer to illustration 6.7a and 6.7b

8 Disconnect the electrical connector from the EGR valve.

7  Remove the two mounting bolts and remove the EGR valve from
the intake manifold or EGR valve adapter (see illustrations).

8 Remove the EGR valve and gasket.

6.7b Remove the Linear EGR valve mounting bolts (arrows)
(cylinder head removed for clarity)
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5.9b Location of the downstream oxygen
sensor. Some later downstream 02
sensors are equipped with heaters (4-wire
harness connector)

10 Disconnect the cable from the negative terminal of the battery.
Caution: On models equipped with a Delco-Loc i or Theftiock audio
system, be sure the lockout feature is turned off before disconnecting
the battery cable,

11 For access to the downstream oxygen sensor, raise the vehicle
and place it securely on jackstands.

12 Follow the harness from the sensor to the electrical connectar,
then unplug the electrical connector from the vehicle harness.

13 Carefully unscrew the sensor from the exhaust manifold (s
illustration).

14  Anti-seize compound must be used on the threads of the
to facilitate future removal. The threads of new sensors will ke
coated with this compound, but if an old sensor is remox
stalled, recoat the threads.

15 Install the sensor and tighten it securely.
16  Reconnect the electrical connector of the
engine wiring harness.

17 Take the vehicle on a test drive and
codes set.

k to

N
N
Throttle Position Sens6r (TPS) .
Refer to illustration 5.19 . N\
18 Disconnect the ele 'ca\l‘ onneckgr fro TPS.
19 Remove themoy\ntin screws fromthe TPSAsee il

remove the TPS frof the thrattle bady.
20 When instafli thé\(& fe

N

) and

aligncthe\sdpket locating

NN

5.23 Location of the Vehicle Speed Sensor (VSS)

5.13 Use a special slotted socket to
unscrew the oxygen sensor

/'(\ % Disconnect the electrical connector from the crankshaft sensor.

L2

y n
5.19 Remove ™ unting screws
arrows) (1 2L engine shown,
thers-simjilar)

2

AN

N \\\ —”
e ro%ﬁ« the throttle body.
ersenpf reméva

N>

saxle)

tangsonthe T
21  Installati

(VSS) is located in the transaxle hous-
e right driveaxle (see illustration).

., detach the sensor retaining screw and
T un, sor and remove it from the transaxle.
nstall e reverse of removal.

Crg\tizﬁ@ft sensor ‘

illustration 5.27
onnect the negative terminal from the battery.

ote: The crankshaft sensor is mounted fo either the front side or the
back side of the engine block, depending on engine type (see illustra-
tion).
28 Remove the bolt from the crankshaft sensor and remove the sen-
sor.
29 Installation is the reverse of removal. Be sure to use a new O-ring
and tighten the bolt to the torque listed in this Chapter's Specifications.

5.27 Locations of the crankshaft sensor (A) and the knock sensor
(B) - viewed from above, cylinder head removed for clarity
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P

5.1 To prevent coolant leakage, be sure
to wrap the temperature sensor threads
with Teflon tape before installation

Sy bR AR T PN =0
¥ - g 4

g

: &
5.5 On 1997 and earlier 2.2L engines,the \\
MAP sensor is mounted on plenu 2

pera Y
\\ 2 e ‘
\ O, %
r, relgase th lockn‘\g\ b, u @i tri-
unstyew th ﬁCa% dle the
S sor il aff he opera-
tion of the entire { te: fgg( 84d earlier 2.2L
engines the_coglant eratire ris mghoted 41 the left (driver's)
end of #fie cjiin rhe‘%s; hind the @ t (see illustration).
On erngi insta i er ¥°side) rear corner of the

JIL
cyh'r%a( head. 98 2 @ﬂgines it's installed in the
e right front er of the cylinder head, near

coolant
illustration). On 2.4L engines it's located on the

5.7 Locatic
Toir

3 Installatiol
add some, if necessary (see Chapter 1).

Manifold Absolute Pressure (MAP) sensor

Refer to illustration 5.5

4  If you're working on a 1998 and later 2.2L engine, remove the
throttle body (see Chapter 4). If you're working on a 2.4L engine,
remove the air intake duct from the throttle body.

5 Detach the vacuum hose, unplug the electrical connector and
remove the mounting screw(s) (all except 1998 and later 2.2L engines)
(see illustration). Note: On 1998 and later 2.2L engines, the MAP sen-
sor plugs directly into the intake manifold.

6 Installation is the reverse of removal

5.2a Location of the engine coolant
temperature (ECT) sensor (arrow) - 1997
and earlier 2.2L engine

Wt

o
af the engine coolant

§en:ir (arrow) - 1998
ngine

’

0 -

: 5.9a Location of the upstream oxygen
sor (arrow) - 1998 sensor on the 2.2L engine (arrow)

, others similar

Intake Air Temperature (IAT) sensor

Refer to illustration 5.7

7  The Intake Air Temperature (IAT) sensor Is located inside the air
duct (see illustration) directly downstream of the air filter housing. To
remove an IAT sensor, unplug the electrical connector and remove the
sensor from the air intake duct. Carefully twist the sensor to release it
from the rubber boot.

B Installation is the reverse of removal.

Oxygen sensors

Refer to illustrations 5.9a, 5.9b and 5.13

Note: Secause it is installed in the exhaust manifold or pipe, which
contracts when cool, the oxygen sensor may be very difficult to loosen
when the engine is cold. Rather than risk damage to the sensor (assum-
ing you are planning to reuse it in another manifold or pipe) or the
threads which it screws into, start and run the engine for a minute or
two, then shut it off. Be careful not to burn yourseif during the following
procedure.

9  Most of the models covered by this manual are equipped with the
OBD Il engine management system, which employs two oxygen sen-
sors - an upstream sensor (mounted in the exhaust manifold) and a
downstream sensor (mounted in the exhaust pipe, after the catalytic
converter) (see illustrations).
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replace the oxygen sensor with a new part. Note: Downstream oxygen
sensors will not change voitage values as quickly as upstream oxygen
sensors. Because the downstream oxygen sensors detect oxygen con-
tent after the exhaust has been catalyzed, voltage values should fluctu-
ate much slower and deliberate.

17 Also inspect the oxygen sensor heater. Disconnect the oxygen
sensor electrical connector and working on the oxygen sensor side,
connect an ohmmeter between the black wire (-) and brown wire (<). It
should measure approximately 5 to 7 ohms. Note: The wire colors
often change from the hamness connector to the oxygen sensor con-
nector wires according to manufacturer’s specifications. Follow the
wire colors to the oxygen-sensor electrical connector and determine
the matching wires and their colors before testing the heater resis-
tance.

18 Check for proper supply voltage to the heater. Disconnect the
oxygen sensor electrical connector and working on the engine side of
the harness, measure the voltage between the black wire {-) and brown
wire (+) on the oxyden sensor electrical connector. There should be
battery voltage with the ignition key ON (engine not running). if there is
no voitage, check the circuit between the main relay, the fuse and the
sensor. Note: /t is important to remember that supply voltage will only
reach the Oz sensor with the ignition key ON (engine not running).

19 If the oxygen sensor fails any of these tests, replace it with 2 new
part.

Knock sensors

20 Knock sensors detect abnormal vibration in the engine. The
knock control system is designed to reduce spark knock during peri-
ods of heavy detonation. This allows the engine to use maximum spark
advance to improve driveability. Knock sensors produce AC output
voltage which increases with the severity of the knock. The signal is
fed into the PCM and the timing is retarded to compensate for the
severe detonation.

21 To check a knock sensor, disconnect the slectrical connect
drain the engine coolant as described in Chapter 1. Be -
from the engine block. Note: Most knock sensors have a

checked by observing voltage fluctuations
switch the voltmeter to the lowest voltage =€aia\a

Mass Air Flo o

20 The MAF s

sensor body t gh the throttle
body. T delivery - the more

in grams per second. With
ormal operating temperature, the display should

ues should raise afid remain steady at any given RPM. A failure in the
MAF sensor or circuit will also set a diagnostic trouble code.

Neutral Start switch

22 The Neutral Start switch or Transaxle range sensor, located on
the rear upper part of the automatic transaxle, indicates to the PCM
when the transaxle is in Park or Neutral. This information is used for
Transaxle Converter Clutch (TCC), Exhaust Gas Recirculation (EGR)
and Idle Air Control (IAC) valve operation. Caution: The vehicle should
not be driven with the Neutral Start switch disconnected because idle
quality will be adversely affected.

23 For more information regarding the Neutral Start switch, which is

part of the Neutral start and back-up light switch assembly, see Chap-
ter 7.

Air conditioning control

24  During air conditioning operation, the PCM controls the applica-
tion of the air conditioning compressor clutch. The PCM controls the
air conditioning clutch control relay to delay clutch engagement after
the air conditioning is turned ON to allow the IAC valve to adjust the

. idle speed of the engine to compensate for the additional load. The

PCM also controls the relay to disengage the clutch on WOT (wide
open throttie) to prevent excessively high rpm on the compressor. Be
sure to check the air conditioning system as detailed in Chapter 3
before attempting to diagnose the air conditioygz:’blch or electrical

Power steering pressure sensor
25 Tuming the steering wheel incrgasas poV er\s‘( ri uid pres-

will & osé\@f;);e e load
i vill NGt open or an

z wer steering system is
steering pressure switch or

¢ @ment or other

used to monitor the fuel
test portion for emissions
rs and output actuators to
that may not be purging into
tem for recycling. The FTP sensor
ure differential (pressure vs. vacuum)

verter Clutch (TCC) system

ose of the Torque Converter Clutch (TCC) system,
in automatic transaxles, is to eliminate the power loss of the
converier stage when the vehicle is in the cruising mode (usu-
ve 35 mph). This economizes the automatic transaxle to the
el economy of the manual transaxle. The lock-up mode is controlled
by the PCM through the activation of the TCC apply solenoid which is
built into the automatic transaxie. When the vehicle reaches a specified
speed, the PCM energizes the solenoid and allows the torque con-
verter to lock-up and mechanically couple the engine to the transaxle,
under which conditions emissions are at their minimum. However,
because of other operating condition demands (deceleration, passing,
idle, etc.), the transaxle must also function in its normal, fluid-coupled
mode. When such latter conditions exist, the solenoid de-energizes,
returning the torque converter to normal operation. The converter also
returns to normal operation whenever the brake pedal is depressed.
28 Due to the requirement of special diagnostic equipment for the
testing of this system, and the possible requirement for dismantling of
the automatic transaxle to replace components of this system, Check-
ing and replacing of the components should be handled by a dealer
service department or other qualified repair facility.

5 Information sensors - replacement

Engine Coolant Temperature (ECT) sensor

Refer to illustrations 5.1, 5.2a and 5.2b

Warning: Wait until the engine is completely cool before beginning this
procedure.

1 Before installing the new sensor, wrap the threads with Teflon
sealing tape to prevent leakage and thread corrosion (see illustration),
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4.9 Carefully backprobe the 50
GROUND (-) and the SIGNAL (+) pDcv
terminals using sewing pins to 20
make contact without
disconnecting the electrical
connector (Hall effect type
sensor shown)

sensors generally use an interrupter ring located on the back of the
harmonic balancer to disrupt the ground signal from the sensor.
Always be sure to check the interrupter ring for damage while diagnos-
ing a faulty crankshaft position sensor. Hall effect camshaft sensors
typically use a rotating magnet on the camshaft sprocket or in the sen-

thirty ON OFF signals per crankshaft revolution d
make and manufacturer of the vehicle.
9  To check Hall effect type sensors, select the
the multi-meter, carefully backprobe the hamne

ing) while observing the
) plete crankshafi revolu-
5 S tected.
voltage does not . test the system for the proper
e from the computer. Simply disconnect the harmness
asensor, select the voltage range on the rotary switch
meter and probe the correct terminals on the hamess
for the reference signal. Depending on the make and model of the vehi-
cle there should be 5 to 12 volts of reference voltage (5 volits is the
most common). The ignition switch must be in the ON position (engine
not running). If there is no reference voltage available to the sensor, the
circuit and computer must be checked.

Dual Hall effect (four-wire) sensors (crankshaft)

11 Dual Hall effect sensors consist of two hall-effect switches and a
shared magnet mounted between them. The magnet and each Hall-
effect switch are separated by an air gap. Each hall effect switch com-
pletes the ground circuit when a magnetic field is present. Dual hall
effect sensors are often used as a crankshaft sensor in place of two

single hall effect switches described above. Typically the harmonic
balancer is equipped with two “interrupter rings” (each having a differ-
ent number of interrupter blades) which create two separate ON OFF
signal patterns that can be used for the timing and the ignition

sequence.

12 To check dual hall effect type sensors, select the DC volts func-
tion with the rotary switch, carefully backprobe the harness connector
terminals using pins and position the voltmeter probes onto the pins
(see illustration 4.9). Connect the negative probe (-) to the ground
connection and the positive probe to one SIGNAL terminal. It will be
necessary to refer to the manufacturer's schematic or wiring diagram
for the correct terminals. With the ignition key in the ON position and

and model of the vehicle, there s
at each terminal.

ect Terminals on the harness
ake.and model of the vehi-
ge (5 volts is the
position (engine

ble to the sensor, the

%e oxygen content of the exhaust
the exhaust reacts with the oxygen

the pulse width (open time) of the fuel injectors. The
xygen sensor(s) attempt to maintain a mixture ratio of
air to 1 part of fuel at all times. The oxygen sensor produces
when it is below its normal operating temperature of about
egrees F. During this initial period before warm-up, the PCM
es in OPEN LOOP meode. When checking the oxygen sensor
system, it will be necessary to test all oxygen sensors. Note: Because
the oxygen sensor(s) are difficult to access, probing the harness electri-
cal connectors for testing purposes will require patience. The exhaust
manifolds and pipes are extremely hot and will melt stray electrical
leads that touch the surface during testing. If possible, use a SCAN tool
that plugs into the DLC (diagnostic link). This tool will access the PCM
data stream and Indicates the millivolt changes for each individual oxy-
gen sensor.
15 Check the oxygen sensor millivolt signal. Locate the oxygen sen-
sor electrical connector and carefully backprobe it using a long pin(s)
into the appropriate wire terminals. In most models, connect the posi-
tive probe (+) of a voltmeter onto the SIGNAL wire and the negative
probe (-) to the ground wire. Consult the wiring diagrams at the end of
Chapter 12 for additional information on the oxygen sensor electrical
connector wire color designations. Note: Downstream oxygen sensors
will produce much slower fluctuating voltage values to reflect the
results of the catalyzed exhaust mixture from rich or lean to less pres-
ence of CO, HC and Nox molecules. Here the COz and H20 gaseous
forms do not register or react with the oxygen sensors to such a large
degree. Monitor the SIGNAL voltage (millivolts) as the engine goes
from cold to warm.
16 The oxygen sensor will produce a steady voltage signal of
approximately 0.1 to 0.2 volts (100 to 200 millivolts) with the engine
cold (open loop). After a period of approximately two minutes, the
engine will reach operating temperature and the oxygen sensor will
start to fluctuate between 0.1 to 0.9 volts (100 to 900 millivolts) (closed
loop). If the oxygen sensor fails to reach the closed loop mode or there
is a very long period of time until it does switch into closed loop mode,
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050 ]
VOLTAGE
RANGE ALTITUDE
3.8 - 5.5V Below 1,000
36 - 5.3V 1,000 - 2,000
3.5 - 5.1V 2.000 - 3,000
3.3 - 5.0v 3,000 - 4,000
3.2 - 4.8v 4,000 - 5,000 F’ﬂ
3.0 - 4.6V 5,000 - 6,000
29 - 4.5V 6,000 - 7,000
2.8 - 4.3V 7,000 - 8,000
26 - 4.2V 8,000 - 9,000
25 - 4.0V 9,000 - 10,000 FEET
LOW ALTITUDE = HIGH PRESSURE = HIGH VOLTAGE
Zﬁﬁiimmw

4.5a Typical Manifold Absolute Pressure
(MAP) sensor altitude (pressure) vs.

4.5b It will be necessary to run the engine
to check for voltage fluctuations in order
to create pressure and vacuum changes

e bes of the voltmeter
'8S and observe A/C

voltage values within the system ions as the drive gear is

sensor shown ed
: A \
X %)\)’
the meter as the signal arm is moved through its complete range g the correct indls’ormythe h \) the voltage signal. Ref-
(sweep). The voltage should vary as the arm is moved through its 2 voltage should be proxin@ volts. The ignition switch
range. These sensors are often used as the throttle position sensor, the e i the ON { (engine not'rurining). If there is no reference
EGR valve position sensor or VAF sensor in the intake duct. Most of Qltage available to the senso@ {He circuit and the computer must
these type sensors will vary from as little as 0.2 volts, up to 5 vgits shecké

(closed to open) (see illustration).
4 After the SIGNAL voltage has been checked, test the systs
the proper réference voltage from the computer. Sim S -
harness connector at the sensor, select the voltage ra
meter and probe the correct terminals on the ha
signal. Reference voltage should be approximatel
switch must be in the ON position (engine not

puter must be checked.
Pressure/vacuum (three-w

Refer to illustrations 4.5a and 4.5k
5  The pressure/vacu

sure chariges resulting > % d and
converts the information | e PCM_Uses

sor to control fugl deliv: 8 NAL volt-
age to the PE W‘r vacuum) to
above 4 valts'with ng) or wide open
throttle VO with the altitude
and pressufe hile driving (see illus-
tratio ter, carefully backprobe the
harness ‘connes pins and connect the volt-

\e pins (see illustration). Connect the negative probe
(-) to the grourd terrninal and the positive probe to the SIGNAL terminal.
It will be necessary to refer to the manufacturer's schematic or wiring
diagram for the correct terminals. Observe the meter as the engine idles
and then slowly raise the engine rpm to wide open throttle. The voltage
should increase from approximately 0.5 to 1.5 volts (high vacuum)
to 5.0 volts (low vacuum). If the engine stalls or runs roughly, it is possi-
ble to simulate conditions by attaching a hand-held vacuum pump to
the pressure/vacuum sensor to simulate running conditions. Some
manufacturers equip the fuel injection system with a voltage varying
sensor while others use a frequency varying sensor. The latter type
must be checked using the frequency (Hz) scale on the meter.

6 If SIGNAL voltage does not exist, test the system for the proper
reference voltage from the computer. Simply disconnect the harness
connector at the sensor, select the voltage range on the meter and

sensors (crankshaft,
shaft sensors, etc.)

type sensors consist of a permanent magnet
wre‘wound around the assembly. Crankshaft sensors and
sensors are common applications of this type sensor. A

tween the pole pieces of the magnet causing a break in the mag-
field when passed near the sensor. This break in the field causes a
magnetic flux producing reluctance (resistance) thereby changing the
voltage signal. This voltage signal is used to determine crankshaft posi-

tion, vehicle speed, etc. Because magnetic energy is a free-standing

source of energy and does not require battery power to produce voltage,
this type of sensor must be checked by observing voltage fluctuations
with an AC volt meter. Simply switch the voltmeter to the AC scale and
connect the probes to the sensor. On vehicle speed sensors it will be
necessary fo place the transmission in neutral, then with the help of an
assistant, hold one tire stiil while spinning the other tire (approximately 2
MPH or faster) and, observe the voltage fluctuations. This test can also
be performed with the sensor removed from the vehicle, by turning the
sensor's drive gear (see illustration). On crankshaft position sensors it
will be necessary to have an assistant crank the engine over in short
bursts at the ignition key while you observe the voltage fluctuations. The
meter should register slight voltage fluctuations that are constant and
relatively the same range. These small voltage fluctuations indicate that
the magnetic portion of the sensor is producing a magnetic field and
“sensing” engine parameters for the computer.

Hall effect (three-wire) sensors

(crankshaft, camshaft, etc.)

Refer to illustration 4.9

8 These sensors consist of a single hall effect switch, and a magnet
which are separated by an air gap. The hall effect switch completes the
ground circuit when a magnetic field is present. As the engine rotates,

these sensors will produce ON OFF signals to the PCM to determine
crankshaft and camshaft position and speed. Hall effect crankshaft
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r———_'1 =
Temperature Resistance
L’ (degrees-F) (ohms)
212 176
194 240
176 332
158 458
140 668
122 o972
20K 112 1182
104 1458
%) a5 1800
= 86 2238
76 2795
68 3520
58

.. - e

TRREE 1.4 RAYNES 32 \ 20
\ 4.1a Be sure the meter probes make VLN )/\\gs} )
clean contact with the terminals of the nd intake air
3.10 Lower the PCM out from the bottom sensor when checking the resistance PP ate

of the fenderwell {thermister type sensor shown) eAipers - relationships

8  Unplug the electrical connectors from the PCM. Each connector
is color coded to fit its respective receptacle in the PCM.

9 ' Remove the bolts from the PCM retainer brackets (see illustra-
tions).

10 Carefully lift the PCM out the bottom of the engine compartment
without damaging the electrical connectors and wiring hamess to the
computer (see illustration).

11 Installation is the reverse of removal.

in the ON position
avanlable to the

(TPS, EGR

ceortling to the driving situations. The

is used by the computer to deter-
! 5 f the device within the component.
- m&asure resistance changes of the sensor, it

EEPROM reprogramming

12 These models are equipped with Electrical Erasable P
grammable Read Only Memory (EEPROM) chip that is pe
soldered to the PCM circuit board. The EEPROM cagma be ¢
grammed using the GM TECH 1 SCAN tool. Do not attentpt to

iy backprobe the harness connector using pins inserted

this component from the PCM. Have the EEPHOM -
dealer gervice department et oihal SiRRRec rep nto @m terminals and connect the meter probes to the pins.
negative probe (-) to the ground terminal and the positive

'\: % 5’ he SIGNAL terminal. It will be necessary to refer to the wiring
4 Information sensors - P "f%“\\ dk * v: s at the end of this manual for the correct terminals. Observe |G

gind vests, \ﬁ%%\y

dge changes as the end result of the poten-
* arce. Select the DC volts function on the multi-

Caution 1: When performing t
impedance (10 mega-ohms).digita
the PCM.

-

50

Caution 2: On models eqiipp: I or
system, be sure the : before 4.3 Carefully backprobe the
the battery cablg O GROUND (-) and the SIGNAL eV

2 (+) terminals using sewing pins
Therm t to make contact without
tempeéer. ' , air charge disconnecting the harness
sens connector (potentiometer type Q

. sensor shown)

Refer to il < ; |

variable resistors that sense temperature level
changes and ¢ them to a voltage signal. The coolant tempera-
ture sensor (ECT) and the intake air temperature sensor (IAT) are ther-
mister type sensors. Select the ohms range with the rotary switch, dis-
connect the harness connector at the sensor and connect the test
probes to the sensor terminals (see illustration). The resistance read-
ing (ohms) should should be high when the sensor is cold and low
when the sensor is hot (see illustration). Be sure the tips of the probe
make clean contact with the terminals inside the sensor to ensure an
accurate reading.

2 After the resistance of the sensor has been checked, test the sys-
tem for the proper reference voltage from the computer. Simply dis-
connect the harness connector at the sensor, select the voltage range
on the rotary switch on the meter and probe the correct terminals on
the harness for the voltage signal. Reference voltage should be
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OBD II Trouble Codes (continued)
Code Code Definition Location
P0440................... Evaporative emissions (EVAP) SyStem faull ... sainesiznsin: S0 SCtiON 7
POAET [ i iinmans EVAP incorrect purge flow .. i siieeennens 00 SacCtion 7
POAER .. stvmmeting Evaporative emissions (EVAP) corm'ol smalt leak detected e AN e S See Section 7
PO443.; isirmmeivs EVAP VMV Circuit fEult .....c.ccuwesiers
P0446................... Evaporative emissions fEVAF‘) system perfom\ance faurt
PRABR i i EVAP fuel tank pressure Sensor IoW iNDUL ..............cccciricermmamsermesresasses reesessrarasaios
P0453.......c00c0000000.. EVAP fuel tank pressure sensor high iMput ...t it i sianaisnnns
PO4BY L.cissomchdamerys Fuel level sensor performance faull ...
POABT L. s Cooling fan relay control circuit fault..........o i
P0502 VSS CIOUIL IOW NPT .- iieisansniatosi sossiisasinssssiesiss sisiisicnisnsaresssasaisis idaapensassssniassiorsnonasslpammsrt
P0503;.. ... VSS circuit rangé PErfOrMANGCE ... ciiiciiniiiiiniiniiaisiaresssasensoss sosssssasssnsnnmvesassglinnngnarsig re sy
PO50B........c.ccnnnnr-. IAC SYstem rpm lower than expected..........ccmmeeesnsesssssunsassssmsisnnsses frnens

POSOT vicvvas Gizeynes IAC system rpm higher than expected...

POS3R G s sinne Air Conditioning (A/C) pressure sensor circuit . T SO o s SR,

POSB2. o n iy Ignition system voltage low ......
PO0563.................. IgnitioN system voitage high ... = : - Z... SO

POBO1 ........c.c0n.n... POWertrain Control Module (PCM) read onry memry aurt 5 Q ion 3
POB02.......ccoc0n0e.. PCM control module programming @rmor ... cadssesssmssmssssssssnis fenssasran ectlon 4
PO705.......co0uenee.. Transaxle Range sensor circuit malfunction ... o St N Sectlon 4
P71 corererennen. INAAEQUAL FU! FIOW 1ovevreoeeoeeeseenmsecessceceesions <> See Chapter 4

Note: These models are equipped with an (nog<re|
that must be recalibrated with a special f;
after replacement of the PCM. The PCM
partment near the right front fender.

Check

Refer to illustration 3.1
1 The PCM is locat
ment, under the air
illustration).
2

3 Powertrain Control Module (PCM) - check
replacement

side of the
exls not functioning

ay glitches on the
or other diagnostic

3.1 The PCM (arrow) is located in the
right front corner of the engine
compartment (fender removed for clarity)

3.9a Remove the bolt (arrow) from the

bracket housing to release the PCM (view

from top of engine compartment -
headlight removed for clarity)

\}g st check the electrical connectors. Each
tar is % d to fit the respective slot in the computer
thelr vious signs of damage, have the unit checked at

\ ent or other qualified repair shop.

R ent
%Q lustration 3.9a, 3.9b and 3.10

n: To prevent damage to the PCM, the ignition switch must be

ed Off when disconnecting or connecting the PCM connectors.

4 The PCM is located in the right corner of the engine compartment
under the air cleaner assembly.
5 Disconnect the cable from the negative battery terminal. Caution:
On models equipped with a Delco-Loc Ii or Theftlock audio system, be
sure the lockout feature is turned off before disconnecting the battery
cable.
8 Remove the splash shield from the right side of the engine com-
partment below the fender area (see Chapter 11).
7 Remove the horn electrical connector and the horn assembly
from the chassis (see Chapter 11).

3.9b Remove the bottom retaining bolt
(arrow) to release the lower section of
the PCM
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Trouble Circuit or system Probable cause
Code

66 AJC refrigerant pressure Short in circuit indicates the A/C pressure is below -8 psi or above 448 psi
sensor circuit See Chapter 3.

72 Loss of serial data Havsﬂ‘nePCMchsdcedbyadealuseMcedepaWnemaroﬂquualiﬁed repair shop.

*Component replacement may not cure the problem in ail cases. For this reason, you may want 1o seek professional advice before purchasing
replacement parts.

OBD Il Trouble Codes
Code Code Definiticn
POT0S s Manifold Absolute Pressure (MAP) and or Throttle Position Sensor (TPS)
performance/range fault.. 1 P T R A
P0G - T Manifold Absolute Pressure (MAP) system perforrmnoe fault......
Manifold Absolute Pressure (MAP) sensor circuit low input .............
Manifold Absolute Pressure (MAP) sensor circuit high input.............
....... Intake Air Temperature (IAT) sensor circuit low input ..
... Intake Air Temperature (IAT) sensor circuit high nput
Electronic Coolant Temperature (ECT) sensor circuit Iow lnput
.or. Electronic Coolant Temperature (ECT) sensor circuit high input .. £ g Ny
... Throttle Position Sensor (TPS) range/performance fault.............. LN i an Neens
... Thrattle Position Sensor (TPS) circult low input........coviiciinn
... Throttle Position Sensor (TPS) circuit high input.........
Engine Coolant Temperature (ECT) excessive timgAt
Upstream heated Oz sensor circuit low voltage

... See Section 4
See Section 4
... See Section 4
... See Section 4
... See Section 4
See Chapter 4
See Chapter 4
... See Chapter 4 B o
.eeee S@@ Chapter 4 i
...... See Chapter 4
... See Chapter 4
See Chapter 5
See Chapter 5
... See Chapter 5
See Chapter 5
+eenes See Chapter 5
... Se€ Section 4
... See Section 4

oliage
Oxygen sensor (02S) circuit |nsufﬁcnent

See Section 4

Camshaft Position (CMP) sensor performance fault ... See Section 4
......Camshaft Position (CMP) sensor circuit low inpUt ... s o See Section 4

v.... COP ignition coil 1 primary circuit fault ..ot ..... See Chapter 5

... COP ignition coil 2 primary Circuit fault.......c..cormse it See Chapter 5

COP ignition coil 3 primary Girguit fault ...l See Chapter 5

................... COP ignition coil 4 primary circuit fault..........cceeeeeeies vissnenen. S€€ Chapter 5
................... EGR flow fault... L s e e Soction 6
...... EGR insufficient flow detected e S . See Section 6

... EGR eXCeSSIVE TIOW OEIBCIEM .....oouiieeirsrremsirseiomsssansssssssaasssassaasss sisassssitessuss sansesnssusssanassas e See Section 6

Catalyst system efficiency below threshold (Bank 1) ... See Section 9

... Catalyst system efficiency below threshold (Bank e b e oe Section 9

See Section 8
See Section 9

Catalyst system efficiency below threshold (Bank 2)...........cccvvviiiininns
Catalyst system efficiency below threshold (Bank 2) ...
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1995 Trouble Codes
Trouble Circuit or system Probable cause
Code ;
13 Oxygen sensor circuit Check the wiring and connectors from the oxygen sensor.
Replace oxygen sensor (see Section 5).
14 Coolant sensor circuit tfmeengineisexmtg overheating problems, the problem must be
(high temperature indicated) rectified before continuing (see Chapters 1 and 3). Check all wiring and connectors
assodamduﬁmmeserm.ﬁeplwemecoolaMW(seeSecﬁon&.'
15 Coolant sensor circuit See above. Also, check the thermostat for proper operation.
(low temperature indicated)
19 7X reference signal circuit The crankshaft position sync puise is malfunctioning. Have the igniti
checked by a dealer service department or other qualified apajrsh
21 TPS circuit Check for sticking or misadjusted TPS. Check all wiring @
(signal voltage high) at the TPS and at the PCM. Replace TPS" (see Section 5).
22 TPS circuit (signal voitage low)
23 Intake Air Temperature
(IAT) sensor
24 Vehicle Speed sensor (VSS)
25 Intake Air Temperature e wiring apd sonnections to the
(IAT) sensor® 93
27 Quad driver module a dealer service department or
28 Quad driver module circuit flty. M checked by a dealer service
31 PRNDL error i PRNDL parameter. Check the Park/Neutral
(2.2L engine) I ent. ;
32 Exhaust Gas Recirculatii and all vacuum lines. Check the system electrical
(EGR,) failure and EGR valve. Replace the EGR valve or PCM as
n 6)."
33 m hose(s) from MAP sensor. Check electrical sensor or circuit
at the PCM. Replace MAP sensor (see Section 5)."
34 k vacuum hose(s) from MAP sensor. Check electrical sensor or circuit
nnections at the PCM. Replace MAP sensor (see Section 5)."
Check the PCM for an open or short to ground; if necessary, reroute the hamess away
from other wires such as spark plugs, etc. Replace the knock senser (see Section 5).
44 n exhaust Check the wiring and connectors from the oxygen sensor to the PCM. Check the PCM
ground terminal. Check the fuel pressure (Chapter 4). Replace the oxygen sensor
(see Section 5)."
45 Rich exhaust Check the evaporative charcoal canister and its components for the presence of fuel.
Check for fuel or contaminated oil. Check the fuel pressure regulator. Check for a leaking
fuel injector. Check for a sticking EGR valve. Replace the oxygen sensor (see Section 5)."
51 PROM (MEMCAL) Faulty or incorrect PROM (MEMCAL). Diagnosis should be performed by a dealer
service department or other qualified repair shop.
53 System voltage high Code 53 will set if the voltage at the PCM is greater than 17.1-volts. Check the
charging system (see Chapter 5).
55 Fuel system lean Fusl system lean under heavy load or acceleration. Check the fuel filter and the fuel

pressure regulator (see Chapter 4).
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memory. This updated system also tests sensors and output actua-
tors, diagnoses drive cycles, freezes data and clears codes. This pow-
erful diagnostic computer must be accessed using the new oBD Il
SCAN tool and 16 pin Data Link Connector (DLC) located under the
driver’s dash area. All engines and powertrain combinations described
in this manual are equipped with the On Board Diagnosis Il (OBD 1)
system. This system consists of an onboard computer, known as the
Powertrain Control Module (PCM), and information sensors, which
monitor various functions of the engine and send data to the PCM.
Based on the data and the information programmed into the com-
puter's memory, the PCM generates output signals to control various
engine functions via control relays, solenoids and other output actua-
tors.

6 The PCM, located in the right, front comer of the engine compari-
ment, is the “brain” of the EFI system. It receives data from a number
of sensors and other electronic components (switches, relays, etc.).
Based on the information it receives, the PCM generates output sig-
nals to control various relays, solenoids and other actuators. The PCM
is specifically calibrated to optimize the emissions, fuel economy and
driveability of the vehicle.

7 Because of a federally mandated extended warranty which cov-

ers the emissions control system components and because any

owner-induced damage to the PCM, the sensors and/or the control
devices may void the warranty, it isn't a good idea to attempt diagne-
sis or replacement of the PCM at home while the vehicle is under war-
ranty. Take the vehicle to a dealer service department or other qualified
repair shop if the PCM or a system component malfunctions.

Information sensors

8 When battery voltage is applied to the air conditioning com-
pressor solenoid, a signal is,sent to the PCM, which interprets thg
signal as an added load created by the compressor and increases
engine idle speed accordingly to compensate.

9  The Intake Air Temperature sensor (IAT), positione
intake duct, provides the PCM with intake air temperature
The PCM uses this information to control fuel flow, ignitic
EGR system operation.
10 The Engine Coolant Temperature (EC
threaded into a coolant passage in the thermos
engine block (2.2L), monitors engine cooka
sends the PCM a voltage signal which &
fuel mixture, ignition timing and EGR-ope!

accordi y.)

12 TR‘;hr ttle Position ich is mounted on the
side of the throttle body &F frectly to the throttie shaft,
senses throttle mdyement and position, then transmits an electrical
signal to the is signal enables the PCM to determine when the
throttle is closedif its normal cruise condition or wide open.

13 The Manifold Absolute Pressure (MAP) sensor, which is
mounted on the throttle body, measures the amount and pressure of
air entering the engine. The MAP sensor also measure changes in alti-
tude as related to the volume and pressure changes for purposes of
accuracy at low and high altitudes.

Output actuators

14 The fuel pump relay, which is activated by the ignition switch,
supplies battery voltage to the fuel pump in the Start position. Early
models are equipped with a fail-safe oil pressure circuit wired into the
fuel pump to shut the engine down in the event of oil pressure loss.
Note: The fuel pump relay is located in the Relay Distribution Box in the

angine compartment. Refer to Chapter 12 or your owner's manual for'
additional information for relay location.

15 The purge control valve switches manifold vacuum to operate
the purge system. This system allows fuel vapor to flow from the canis-
ter to the intake manifold to be burned in the combustion process.

16 The solenoid-operated fuel injectors are located above the
intake ports (see Chapter 4), The PCM controls the length of time the
injector is open. The “open” time of the injector determines the amount
of fuel delivered. For information regarding injector replacement, refer
to Chapter 4.

17 The A/C relay is activated by the PCM with the ignition switch in
the On position and the A/C selected. This allows the PCM to monitor
engine rpm and air conditioning system pressure cHangss and shut the
ine speed.

Refer to Chapter 3.
18 The ignition module (see Chapter
PCM and the coil packs for the Ele
ignition system. For further informati
refer to the appropriate Section in Cha

Obtaining OBD Il s
Refer to illustration 2.20

the OBD Il syste godes similar to
many GM OBD Ngate vill be important
secessing the On using an aftermarket

3ble;-have the system diag-
er qualified repair shop.

bl Puminate the Malfunction Indi-

s a component fault for two con-

Aree or more consecutive drive cycles.

ffequires a SCAN tool to reset the light, if
of diagnostics, have the system checked by a
or other qualified repair facility.

{ Using a special SCAN tool that is programmed to inter-
this’new system by plugging into the DLC (see illustration).
is not available, have the vehicle checked at a dealer service
%‘mﬂ or other qualified repair shop.

learing codes

21 To clear the codes from the PCM memory, install the OBD I
SCAN tool, scroll the menu for the function that describes “CLEARING
CODES" and follow the prescribed method for that particular SCAN
tool. If necessary, have the codes cleared by a dealer service depart-
ment or other qualified repair facility. Caution: Do not disconnect the
battery from the vehicle to clear the codes. This will erase stored oper-
ating parameters from the KAM (Keep Alive Memory) and cause the
engine to run rough for a period of time while the computer releams the
information.

& N

2.20 The 16 pin DLC terminal on a 1996 2.2L engine with OBD Hl
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2.1 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 millivolts in low-
voltage computer circuits

working on any emission related systems.

The number of emissions control system components on later
model fuel-injected vehicles has actually decreased due to the high
efficiency of the new fuel injection and ignition systems. These models
are equipped with a three way catalytic converter containing beads
which are coated with a catalyst material containing platinum, palia-

dium and rhodium to reduce the level of nitrogen oxides. %

2 On Board Diagnostic (OBD) system and trt@:rle CNQ\

Note The duagnosnc system and trouble code are § ly ces Jble

Consult a dealer service depart
additional information. General i
actuators for all models is describ

tool to access the”
dealer service

Dia?s c ol%
Refer 1q illus

120 A
emission related éomponents (see Illustratlon} A digital volt-ohmme-
ter is preferred oventhe oider style analog multimeter for several rea-
sons. The analdgMultimeter cannot display the volts-ohms or amps
measurement in hundredths and thousandths increments. When work-
ing with electronic circuits which are often very low voltage, this accu-
rate reading is most important. Another good reason for the digital
multimeter is the high impedance circuit. The digital multimeter is
equipped with a high resistance internal circuitry (10 million ohms).
Because a voltmeter is hooked up in parallel with the circuit when test-
ing, it is vital that none of the voltage being measured should be
allowed to travel the parallel path set up by the meter itself. This
dilemma does not show itself when measuring larger amounts of voit-
age (9 to 12 volt circuits) but if you are measuring a low voltage circuit
such as the oxygen sensor signal voltage, a fraction of a volt may be a
significant amount when diagnosing a problem.

2.2 Scanners like the Actron
are powerful diagnostic wi

AutaXrdy XP240
comprehensive
about anything you

%%4 Trouble code tools smpilfy the task of extracting
@ the trouble codes

Hand-held scanners are the most powerful and versatile tools for
analyzing engine management systems used on later model vehicles
(see illustration). Early model scanners handle codes and some diag-
nostics for many OBD | systems. Each brand scan tool must be exam-
ined carefully to match the year, make and model of the vehicle you
are working on. Often interchangeable cartridges are available to
access the particular manufacturer (Ford, GM, Chrysler, etc.). Some
manufacturers will specify by continent (Asia, Europe, USA, etc.).

3  With the arrival of the Federally mandated emission control sys-
tem (OBD ), a specially designed scanner must be used. At this time,
several manufacturers plan to release OBD Il scan tools for the home
mechanic. Ask the parts salesman at a local auto parts store for addi-
tional information concerning dates and costs.

4  Another type of code reader and less expensive is available at
parts stores (see illustration). These tools simplify the procedure for
extracting codes from the engine management computer by simply
“plugging in” to the diagnostic connector on the vehicle wiring har-
ness. Note: Some diagnostic connectors are located under the dash,
kick panel or glovebox while others are located in the engine compart-
ment.

OBD system general description

5  Beginning in 1994, General Motors Company began to manufac-
ture a second generation self diagnosis system specified by the CARB
and EPA regulations called On Board Diagnosis (OBD) II. This system
incorporates a series of diagnostic monitors that detect and identify
emissions systems faults and store the information in the computer
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CatalVHT CONVBITET < i cussnsrin sisimirrevinsvgs isrmamois mrm vt st
CHECK ENGINE light... -
Evaporative Emissions Centrol (EVAP] syslem
Exhaust Gas Recirculation (EGR) system ...

General information... ATty Loy i

Specifications

Torque specification
Cranksheft SORSDFIDOM ... o farimertestaniers ssrrimes st et S %\/
y cio %on to any special precautions outlined in this
noted that the illustrations of the various systems
y match the system installed on your particular vehicle
d% ges made by the manufacturer during production or from
0

1 General information

o-n

Refer to illustrations 1.5

Vehicle Emissions Control Information (VECI) label is located in
engine compartment of all vehicles with which this manual is con- 6
cemed (see illustration). This label contains important emissions

rating gases, a number of emissions
on the vehicles covered by this man

locality to which it was origina Iy de‘ specifications and setting procedures, as well as a vacuum hose
major systems incorporate } j i schematic with emissions components identified. When servicing the
concerned include the; \ engine or emissions systems, the VECI label in your particular vehicle
Fuel Control should always be checked for up-to-date information. Note: Because
Exhaust Gas'R of a faderally mandated extended warranty which covers the emission
Evapo control system components (and any components which have a pri-

> y mary purpose other than emission control but have significant effects
/ ic‘convel on emissions), check with your dealer about warranty coverage before
JAI

|ons in this Chapter include

Boa!'d DIHQ{(%C
enera&desc tions, (where possible) and com-
ponent reQIacz;nt procedures {(where applicable) for each of the sys-

or rndlrectiy to the On

tems listed above

Before asstiming that an emissions control system is malfunction-
ing, check the fuel and ignition systems carefully. In some cases spe-
cial tools and equipment, as well as specialized training, are required
to accurately diagnose the causes of a rough running or difficult to
start engine. If checking and servicing become too difficult, or if a pro-
cedure is beyond the scope of the home mechanic, consult your dealer
service department or other qualified repair shop. This does not neces-
sarily mean, however, that the emissions control systems are particu-
larly difficult to maintain and repair. You can quickly and easily perform
many checks and do most (if not all) of the regular maintenance at
home with commeon tune-up and hand tools. Note: The most frequent
cause of emissions system problems is simply a loose or broken vac-
uum hose or wiring connection. Therefore, always check the hose and
wiring connections first.

1.5 A Vehicle Emissions Control Information (VECI) label will be
found in the engine compartment of all vehicles - if it's missing,
obtain a new one from a dealer parts department
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can only be operated when the clutch pedal is depressed; the starter
on a vehicle equipped with an automatic transaxie can only be oper-
ated when the selector lever is in Park or Neutral.

Always observe the following precautions when working on the
starting system:

a) Excessive cranking of the starter motor can overheat it and cause
serious damage. Never operate the starter motor for more than 15
seconds at a time without pausing to allow it to cool for at least
two minutes.

b) The starter is connected directly to the battery and could arc or
cause a fire if mishandled, overloaded or shorted out.

¢) Always detach the cable from the negative terminal of the bajte
before working on the starting system.

’ .

12 Starter motor - testing in vehicle

Note: Before diagnosing starter problems, m
charged.
1 If the starter motor doesn't turn at 3

2 = y ORI at

tery and starter solenoid te & x

3 - i =

running-clutch in the sta otor

must be replaced

4 : 't operate

at all but the enher the bat-

tery, the or itself (or the

engine

5 en the switch is actu-
ed (the circuit is open) or

is defective.
6 To check the Solenoid, connect a jumper lead between the bat-
tery (+) and the'igpiion switch wire terminal (the small terminal) on the
solenoid. If the starter motor now operates, the solenoid is okay and
the problem is in the ignition switch, neutral start switch or the wiring.
7 If the starter motor still doesn't operate, remove the
starter/solenoid assembly for disassembly, testing and repair.

8 If the starter motor cranks the engine at an abnormally slow
speed, first make sure the battery is charged and all terminal connec-
tions are clean and tight. If the engine is partially seized, or has the
wrong viscosity oil in it, it may crank slowly as well.

9  Run the engine until normal operating temperature is reached,
then disable the ignition system by removing the ignition fuse.

10 Connect a voltmeter positive lead to the positive battery post and
connect the negative lead to the negative post.

11 Crank the engine and take the voltmeter readings as soon as a

ing is 8-volts o

_ faulty. if the rea

sf?af

%ﬂy be necessary to remove the exhaust

to gain access to the starter motor. In

ase be necessary to unbolt the mounts and raise

t the starter out.

#r hle from the negative terminal of the battery. Cau-
ahicle is equipped with a Delco Loc Il or Theftlock audio
e sure you have the correct activation code before discon-

e battery.

vehicle from rolling off the jackstands.

3 On 2.2L engines with a manual transaxle, remove the brace
between the engine and the transaxle. On 2.3L and 2.4L OHC engines,
remove the air intake ducts to gain access to the top starter motor bolt
located on the transaxle.

4 Remove the mounting bolts and detach the starter. Note the loca-
tions of the spacer shims (if used) - they must be reinstalled in the
same positions.

5  Working under the vehicle, clearly label, then disconnect the wires
from the terminals on the starter motor and solenoid (see illustration).
6 Installation is the reverse of removal.

14 Starter solenoid - removal and installation

Refer to illustration 14.5

1" Detach the cable from the negative terminal of the battery. Cau-
tion: If the vehicle is equipped with a Delco Loc Il or Theftlock audio
system, make sure you have the correct activation code before discon-
necting the battery.

2  Remove the starter motor (Section 13).

3  Disconnect the strap from the solenoid to the starter motor termi-
nal.

4 Remove the screws that secure the solenoid to the starter motor.
5 Twist the solenoid in a clockwise direction to disengage the
flange from the starter body (see illustration).

6 Installation is the reverse of removal.
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10.3 Disconnect the wires from the rear of the alternator

9 Charging system - check

1 If a malfunction occurs in the charging circuit, don’t automatically
assume the alternator is causing the problem. First check the following
items:
a) Check the drivebelt tension and condition (Chapter 1). Replace it if
it’s worn or deteriorated.
b) Make sure the alternator mounting and adjustment bolits are tight.

c) Inspect the alternator wiring harness and the connectors at the

alternator. They must be in good condition and tight.

d) Check the fusible link (if equipped) located between th st
solenoid and alternator. If it's burned, determine the cause,
the circuit and replace the link (the engine won't s,ta’ d!o
accessories won't work if the fusible link b.'ow.s,T Somel
fusible link may look good, but still be bad J,(‘m doubt\rem
and check it for continuity. \

l'

e) Start the engine and check the altem&!o&"for a' ormal no:s ra /

shrieking or squealing sound mdncatezs/ a ba\a*\bean
f) Check the specific gravity of the ba?{ery elé&gm!y I \?/f

charge the battery (doesn’ tapp& to m&htenapce—free ttéries), ™\
g) Make sure the battery is fufty charged (Ore bad cell, i a

=

can cause overcharging By the'slternatQr). N \/

h) Disconnect the battery cgbles {Q gahve f:rsf/ the
Inspect the batter§ bosts ahg the\c \;}c aon

Clean them rhorbqgh.'y\( necessgary (see Cha \SJV onnect
the cable Hze ﬁx{o;rv termihal. ution:™ ehicle is
equipped with ﬁ\ii L% efrlopk‘aqu ystem, make
sure ybu h\a.y-e the orré?acﬁv ion cede be{‘o ‘e disconnecting
the battery. ol O\ N
i) ANith the key off sonnelt a test li Me&n the negative battery
N posr a the\dlscaﬁne ed n Ne Baﬁfe clamp.

) If the fest ﬂgQgpe’én t C Q) reattach the clamp and pro-
“\ceed'to the next Step. v
2) IKthe test light is brightly illuminated, there’s a short (drain) in
the'elecirical system of the vehicle. The short must be repaired
before the charging system can be checked. Note: The test
light will glow dimly because of the parasitic drain of the PCM,
radio, clock, etc.
3) Disconnect the alternator wiring harness.
(@) If the light goes out, the alternator is bad.
(b) If the light stays on, pull each fuse until the light goes out (this
will tell you which component is shorted).
2  Using a voltmeter, check the battery voltage with the engine off. If
should be approximately 12-volts.
3  Start the engine and check the battery voltage again. It should
now be as listed in this Chapter’'s Specifications.
4  Further testing of this type of alternator must be done by a service
station, dealer service department or auto electric shop.

bon the ve
mak

<.zl €

es Ia\a\ erv\rb t;@e the alternator is

th a\r{xneér there is an open cir-

s of hlghe;éﬁg a no charge condi-

tion exists, the ield ciralit is tﬁﬁ@}:lem Remove the

alternator (se&_ ave it ‘[jéc by a service station,
deaig‘r service depattmel 5r>mo elgc.grm: ngp

.l { '\/\ =

\10 mmator r&{ova(’ﬁ istallation

omustr onsm )104
1 N Détac the €akl the negative terminal of the battery. Cau-

qdfpped with a Delce Loc Il or Theftlock audio
have the correct activation code before discon-

ngctmg r
e drwebelt (see Chapter 1).
and detach the wires from the backside of the alternator 5§

emove the mounting bolts and separate the alternator from the

\ “( \e ine (see illustration).

If you're replacing the alternator, take the old one with you when
purchasmg the new one. Make sure the new/rebuilt unit is identical to
the old alternator. Look at the terminals - they should be the same in
number, size and location as the terminals on the old alternator.
Finally, look at the identification numbers - they'll be stamped into the
housing or printed on a tag aftached to the housing. Make sure the
numbers are the same on both alternators.

6 Many new/rebuilt alternators DO NOT have a pulley installed, so you
may have to switch the pulley from the old one to the new/rebuilt one.

7 Installation is the reverse of removal.

8 Check the charging voltage to verify proper operation of the alter-
nator (see Section 9).

11 Starting system - general information and precautions

The sole function of the starting system is to turn over the engine
quickly enough to allow it to start. The starting system consists of the bat-
tery, the starter motor, the starter solenoid and the wires connecting them
The solenoid is mounted directly on the starter motor. The solenoid/starter
motor assembly is installed on the lower part of the engine, next to the
transmission bellhousing.

When the ignition key is tumed to the Start position, the starter
solenoid is actuated through the starter control circuit. The starter
solenoid then connects the battery to the starter. The battery supplies
the electrical energy to the starter motor, which does the actual work of
cranking the engine.

The starter motor on a vehicle equipped with a manual transaxle
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7.5a To detach the coil packs from the
ignition module, remove the
screws (arrows) . . .

5 To remove the coils from the ignition module, simply remove the
mounting screws and unplug the coil from the ignition module termi-
nals (see illustrations).

6 Installation is the reverse of removal. Note: When instafling the
coils, make sure they are connected properly to the module and all plug
wires are fully seated

2.3L and 2.4L OHC engines
Refer to illustrations 7.9 and 7.10

7  Detach the cable from the negative terminal of the batte!
tion: If the vehicle is equipped with a Delco Loc Il or Theftio
system, make sure you have the correct activation code before o
necting the battery.
8  Unplug the electrical connectors from the modde.
9 Remove the ignition coil/module housingretal
illustration) and lift the housing assembly fro
10 Detach the ignition coil cover scre
from the housing assembly (see illu
11 Detach the coil hamess conn
12 Remove the ignition coils.

13 Remove the ignition modula-to-h

module from the housing.
14 Installation is the ,r,ayerse\)%m al.
G
. O
=g
8 Charging sysse&\_- g&@a\l\mtmﬁa}ion%
AN I

A N N { .

“Thexxhalging s\:é%rin Synsisté of adsitidhyen altemator with an inte-
géal von‘égp(egh@or ant the batteny! ponents work together to
supply el'ect’r_&al mw’the i%@q stem, the lights and all acces-
soriess, N N

Allvpodels, are equipped with the CS type altemator. All CS models
have spetial pélts or rivets instead of screws. CS alternators are
rebuildable dfice the rivets are drilled out. However, we don't recom-
mend this practice. For all intents and purposes, CS types should be
considerad non-serviceable and, if defective, exchanged as cores for
new or rebuilt units.

The purpose of the voltage regulator is to limit the altemator’s volt-
age to a preset value. This prevents power surges, circuit overioads, etc.,
during peak voltage output. On all models with which this manual is con-
cerned, the voltage regulator is mounted inside the altemator housing.

The charging system doesn’t ordinarily require periodic mainte-
nance. However, the drivebelt, battery and wires and connections
should be inspected at the intervals outlined in Chapter 1.

The dashboard warning light should come on when the ignition
key is turned to START, then go off immediately after the engine has
started. If it stays on or comes on when the engine is running. a charg-

installing a coil pack, line up the biade
terminals and press downward - make
sure its fully seated before tightening the
retaining screws

7.10 Exploded view of the ignition coil/module assembly on the
2.3L and 2.4L OHC engines

A  Ignition coil/module E Ignition coil connector
housing F Ignition coil cover

B  Ignition module G  Ignition coil cover

C Ground strap mounting screws

D Ignition coils

ing system problem has occurred (see Section 9).
Be very careful when making electrical circuit connections to a
vehicle equipped with an altemator and note the following:

a) When reconnecting wires to the alternator from the battery, be
sure to note the polarity.

b) Before using arc welding equipment to repair any part of the vehi-
cle, disconnect the wires from the alternator and the battery termi-
nals. Caution: If the vehicle is equipped with a Delco Loc Il or
Theftlock audio system, make sure you have the correct activation
code before disconnecting the battery.

¢) Never start the engine with a battery charger connected.

d) Always disconnect both battery leads before using a battery
charger.

e) The alternator is tumed by an engine drivebelt which could cause
serious injury if your hands, hair or clothes become entangled in it
with the engine running.

fi Because the alternator is connected directly to the battery, it
could arc or cause a fire if overioaded or shorted out.

g) Wrap a plastic bag over the alternator and secure it with rubber
bands before steam cleaning the engine.
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6.16a On 2.3L and 2.4L engines, first
disconnect the ignition coil-to-ignition
module connector and check for battery
voltage to the coil with the ignition
keyOn...

6.17b Checking the secondary co
resistance (2.3L and 2.4L engines).- be
sure the probes touch the corﬁgct i
center of each
still no spark, ch

Remove the cojif b%\o}:;qnd theé i

electrical conﬁect \expo tha.m e oulp! \1 pinals (see Sec-
tion 7). First tsbeck for ertx@ita o th nfs the ignition key
On, thefi conriect a‘test I| to the pos rrmﬂa! of the battery and
to each,of thn/c\oglfm dule n g%tive and have an assistant
crank the\engme over ustrata e test light should blink
guickly and\ cons‘tqnt!y as each coil pack is triggered to fire by the
switching signal frar?}.the ignition module, This test checks for the trig-
ger signal (groundlr from the computer and Ignition Control Module.
Caution: Use only an LED test light to avoid damaging the PCM

17 If a trigger signal is present at the coil, the computer and the Igni-
tion Control Module are functioning properly and the problem lies in
the ignition coils or the wiring to the ignition coils. Check the primary
and secondary resistance of the ignition coils and compare it to the
Specifications at the beginning of this Chapter (see illustrations).
Note: On 2.3L and 2.4L engines, primary resistance can be checked at
the coillignition module connector or at the bottom of each coil. Always
verify that the wires leading to the coils are not defective (have continu-
ty) before replacing an ignition coil.

18 If the test light does not flash, the ignition module is most likely
the problem but not always. Check the crankshaft and camshaft sen-
sors for proper operation. Note: Refer to Chapter 6 for additional infor-

16 If voltage is avai

igfption module

6.16b ... then connect an LED test light

to the positive terminal of the battery and
to each of the coil negative (-) terminals
on the ignition module and watch for a

blinking light when the engine is crankf

K assembly

aﬁ; res;stance of
3L d 2.4Lengines,
proba to the positive

the negative (-}ferminals of the
ctor % The resistance should be
me for each check
=T f" NN\

7.4b Some coil pack assemblies are
mounted on the side of the engine block

mation and testing procedures on the crankshaft and the camshaft
sensors. It will be necessary to verify that the crankshaft sensors and
camshaft sensor is operating correctly before changing the ignition
module. A defective ignition module can only be diagnosed by process
of elimination.

19 If the crankshaft and the camshaft sensors check out OK, have
the PCM checked by a dealer service department or other qualified
automotive repair shop.

7 Ignition coil and module - replacement

2.2L OHV engine

Refer to illustrations 7.4a, 7.4b, 7.5a and 7.5b

1 Detach the cable from the negative terminal of the battery. Cau-
tion: If the vehicle is equipped with a Deico Loc Il or Theftlock audio
system, make sure you have the correct activation code before discon-
necting the batiery.

- Unplug the electrical connectors from the module.

3 If the plug wires are not numbered, label them and detach the
plug wires at the coil assembly.

4 Remove the module/coil assembly mounting bolts and lift the
assembly from the vehicle (see illustrations).
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6.7a Check the secondary coil resistance across the towers on
each coil pack (2.2L engine)

2.3L 2. ines it
ver and\bolt i to tive
fabricate thr

6.12 To use a calibrated ignition teste;
will necessary to flip the coil a b
engine while grounding the ignitiontester
spark plug wires which con
boot terminals on the coi

7 If a trigger signal is
tion Control Mo%'u e Bﬁ f
the ignition coifs. Chec
ignition coils, and are\j

this Ch/ast{{ e ill
8 Wthe\,tést Iight do
the problem St n

sors fc‘}r\proper,dpera
mation éﬁﬁ“}teﬁ'ng procedures on the& crankshaft and the camshaft
sensors. It Will be'Recessary to verify that the crankshaft and camshaft
sensors are ob@[ﬁffng correctly before changing the ignition module. A
defective ignition module can only be diagnosed by process of elimina-
tion.

2 If the crankshaft and the camshaft sensors check out OK, have
the PCM checked by a dealer service department or other qualified
automotive repair shop.

2.3L and 2.4L OHC engines

and the lem lies in

secopd rgsistance of the
cific \ pthe beginning of

it module is most likely
shaft and camshaft sen-

Refer to illustrations 6.12, 6.15, 6.16a, 6.16b, 6.17a and 6.17b

Note: This procedure is difficult to perform on 2.3L and 2.4L. OHC
engines, but it is possible with the correct set-up.

10 Remove the ignition coil/module housing from the cylinder head
(see Section 7). Turn the ignition coil/module assembly upside down
and bolt it (module cover) to the engine block using the bolt hole in the

i

y62 hecking for battery voltage to the ignition module from the
N ignition key (2.3L and 2.4L engines)

cover that the ground strap is attached too, then reconnect the ignition
module connector. This will ground the assembly to the engine for
testing purposss.

11 Insert the ignition tester into the number one spark plug terminal
on the coil assembly, then connect a ground wire from the ignition
tester to the engine block.

12 Construct three makeshift spark plug wires from a spare wire set
that can be connected to the remaining spark plugs and to each of
their corresponding spark plug terminals on the coil assembly (see
illustration).

13 Disable the fuel pump (see Chapter 4) and crank the engine over
to check for spark at the ignition tester. Test each cylinder one-by-one
making sure to ground the remaining spark plugs not being tested
before cranking the engine over. Failure to ground the three spark
piugs not being tested may result in ignition control module damage!
14 |If sparks occur, sufficient voltage is reaching the plugs to fire the
engine. However the plugs themselves may be fouled, so remove and
check them as described in Chapter 1 or replace them with new ones.
15 |f no sparks or intermittent sparks occur, check the primary wire
connections at the ignition control module to make sure they are clean
and tight. Refer to the wiring diagrams (see Chapter 12) and check for
battery voltage to the ignition control module from the IGN-MOD fuse
(see illustration). Battery voltage should be available to the ignition
control module with the ignition switch ON. Note: If no voltage is avail-
able check the ignition system fuses (see Chapter 12). If the reading
Is 7 volts or less, repair the primary circuit from the ighition switch to
the ignition control module.
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6.2 To use a calibrated |gn|t|or| tester (available at most auto
parts stores) on 2.2L engines, simply disconnect a spark plug
wire, attach the wire to the tester, clip the tester to a convenient
ground and operate the starter - if there’s enough power to fire
the plug, sparks will be visible between the electrode tip and
the tester body

2  The distributorless ignition system uses a "waste spark”™ method
of spark distribution. Each cylinder is paired with its opposing cylinder
in the firing order, 1-4, 2-3 (see illustration), so that one cylinder on
compression fires simultaneously with its opposing cylinder on the
exhaust stroke. Since the cylinder on the exhaust stroke requires very
little of the available voltage to fire its piug, most of the voltage is use
to fire the cylinder on the compression stroke.

3  The DIS system includes two coil packs, an ignition control fod-

the PCM. The ignition module s located under the co»I packs d i
connected to the PCM.

4  The crankshaft sensor is located on the side ofthe angm\g%‘l
near the coil packs. The magnetic crankshaft sensQr protrudes th

the engine block, within about 0.050-inch o# fhe, srankshaff\reluc
ring. The reluctor ring is a special disc cast Tnto the o(ankéhaﬁ whic
acts as a signal generator for the |gmtnop/t{m\ \

ule (ICM), a crankshaft reluctor ring, a magnetic crankshaft sgasor a)ﬁ\
i

5 The system uses control wir fro the ‘F‘CM wst like gmven—/\ \ \,f

tional distributor systems. The P s\etréte tlrn‘nq ushlg o(anksha
position, engine rpm, engine temaerat and mannold absolmre\%
sure (MAP) sensing.
V4 N -\‘ N ~

\

!

6 Ignition system\ch&ck \\,\ by

Warnlng Becaqae oﬁhe ve m@q /ﬂﬁage{éaé{a{ed‘ by the Ignition
system, ex:réme ware s Id Be taken w!{e)eever an operation is per-
formag mvdenq ighition r}srr,, nents. /ﬂ”\smﬁnfy includes the coils,
‘Jnfrofhuoﬂe gnd s})ark plut wire *2 .;\L/engme) but related items
:onnecred to tRe systemn as well, A as the plug connections,
rachometer’ and anly test equipment,

If the engmp T.Qms over, but won't start, check for spark at the
spark plug by in&talling a calibrated ignition system tester to one of the
spark plug wire/boot terminals. Calibrated ignition testers are available
at most auto parts stores in several different types. One type of spark
tester has a short center electrode extending from the insulator and is

tended for use on breaker-point and older electronic ignitions. The
other type does not have a visible center electrode and is for use on
nigh-voltage ignition systems. Be sure to use the high-voltage ignition
taster on these models.

2.2L OHV engine

Befer to illustrations 6.2, 6.5, 6.6, 6.7a and 6.7b
2 Insert the ignition tester into the number one spark plug boot ter-
minal. Connect the clip on the tester to a ground such as a metal

%

6.5 Check for battery voltage to\the !\gn(tmn\‘nmdbia-ffém the
ignm/orrﬁe}(zék enghq\al

€ {%ZL engines, remove the coil pack from the module 5
/\%m and check for a trigger signal between the module
SR > erminals with a test light while an assistant cranks

the engine over

bvacket or valve cover bolt, crank the engine and watch the end of the
tester for bright blue, well defined sparks (see illustration).
3 If sparks occur, sufficient voltage is reaching the plugs to fire the
engine. However the plugs themselves may be fouled, so remove and
check them as described in Chapter 1 or replace them with new ones.
4 |f no sparks or intermitient sparks occur, check for a bad spark
plug wire by swapping wires or by using an ohmmeter to measure the
resistance between the spark plug wire terminal ends. There should be
approximately 5000 chms of resistance per foot.
5 Check the primary wire connections at the ignition control module
to make sure they are clean and tight. Refer to the wiring diagrams (see
Chapter 12) and check for battery voltage to the ignition control mod-
ule from the IGN-MOD fuse (see illustration). Battery voltage should
be available to the ignition control module with the ignition switch ON.
Note: If no voltage is available check the ignition system fuses (see
Chapter 12). If the reading is 7 volts or less, repair the primary circuit
from the ignition switch to the ignition control module.
8 If voltage is available at the ignition control module and there’s
still no spark, check for a trigger signal from the ignition module.
Remove the coil pack from the ignition module to expose the module
terminals (see Section 7). Connect a test light between each of the
module terminals and have an assistant crank the engine over (see
illustration). The test light should blink guickly and constantly as each
coil pack is triggered to fire by the switching signal from the ignition
module. This test checks for the trigger signal (ground) from the com-
puter and Ignition Control Module. Caution: Use only an LED test light
to avoid damaging the PCM.
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3.3 Remove the battery hold-down bolt
from the battery carrier

3 Battery - removal and installation

Refer to illustrations 3.3 and 3.6
Warning: Hydrogen gas is produced by the battery, so keep open
flarmes and lighted cigarettes away from it at all times. Always wear eye
protection when working around a battery. Rinse off spilled electrolyte
immediately with large amounts of water.

1 The battery is located at the left front comer of the engine
partment.

Removal

2  Detach the cable from the negative terminal of the
from the positive terminal. Caution 1: If the vehicle &
Delco Loc Il or Theftlock audio system, make surg

4 Carefully lift the batte ier. :
the battery in an uprighf.positi 8 G ih‘ty oR
spills. If you spill elec; 0 7 mme—
diately with plenty. of
5 If you're jmstaili e sure et one that's
identical (s i anking rating,
etc.).
Instal.

. Seh uer Don't tilt it. Note: The

\gy’qc houid be clean and free from
corrosign befare installing the battery (see illustration).

7 lnsts\l th;;}xold—down clamp and bolt. The bolt should be snug,
but overtlghie g it may damage the battery case.

8 Install both battery cables - positive first, then negative. Note: The
battery terminals and cable ends should be cleaned if necessary (see
Chapter 1).

4 Battery cables - check and replacement

1 Periodically inspect the entire length of each battery cable for dam-
age, cracked or bumed insulation and corrosion. Poor battery cable con-
nections can cause starting problems and decreased engine perfor-
mance.

2  Check the cable-to-terminal connections at the ends of the cables
for cracks, loose wire strands and corrosion. The presence of white,

36 Checkforoorrossononmebatlery
carrier before installing the battery

i J 4

J
ck: rsal;ra/pg/e'd 2-3 and
ion gylinders (coilpack
ine shown)

terminal connection is a
. Check the terminals
rrosmn

the negative cable

6s, alw iSE0!
e battery m ed by the tool used to
: m% positive cable is being

ﬂuffy deposns under the in: ion a he

tive cable from the battery first
inf@r tion related to battery cable

m the battery, then trace each of them
tach them from the starter solenoid and

outing of each cable to ensure correct instal-

icle is equipped with a Delco Loc Il or Theftlock

re you have the correct activation code before dis-

eplacmg either or both cables, take the old ones with you
ing the new ones - the replacements must be identical. Cables
eristics that make them easy to identify: Positive cables are

%aﬂy red, larger in diameter and have a larger diameter battery post

d clamp; ground cables are normally black, smaller in diameter anc
have a slightly smaller battery post and clamp.
6 Clean the threads of the solenoid or ground connection with a wire
brush to remove rust and corrosion. Apply a light coat of petroleum jelly
to the threads to prevent future corrosion.
7  Attach the cable to the solenoid or ground connection and tighter
the mounting nut/bolt securely.
8 Before connecting a new cable to the battery, make sure it reaches
the battery post without having to be stretched.
9  Connect the positive cable first, followed by the negative cable.

5 Ignition system - general information

Refer to illustration 5.2

Caution: If the vehicle is equipped with a Delco Loc Il or Theftlock audic
system, make sure you have the correct activation code before discon-
necting the battery.

1 The engines covered by this manual are equipped with either a dis-
tributorless Direct Ignition System (DIS) (2.2L engine) or an integrated
Direct Ignition system (IDI) (2.3L and 2.4L OHC engines). The DIS system
mounts the coil packs on top of the ignition module with spark plug
wires connecting the spark plugs to the coil packs. The IDI system on
2.3L and 2.4L OHC engines incorporates the ignition module, coils and
the spark plug boot assembly into one complete unit which is mounted
directly above the spark plugs to the cylinder head. The DIS and ID
ignition systems use a “waste spark” method of spark distribution
Although these two systems differ in the position of the ignition compo-
nents, they are basically the same type of distributorless ignition system
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des the distribu-

DIS system mowupts the coil pack on top of the ignition module with
spark plug wires connecting the spark plugs to the coil packs. The IDI
system on 2.3L and 2.4L engines incorporates the ignition module,
coils and the spark plug boot assembly into one complete unit
mounted directly on top of the spark plug assembly. which is mounted
directly above the spark plugs to the cylinder head.

DIS and IDI ignition systems are distributoriess type ignition sys-
tems that use a "waste spark” method of spark distribution. Each
cylinder is paired with its opposing cylinder in the firing order. 1-4, 2-3,
so that one cylinder on compression fires simultaneously with its
opposing cylinder on the exhaust stroke. Since the cylinder on the
sxhaust stroke requires very little of the available voltage to fire its
plug, most of the voltage is used to fire the cylinder on the compres-
sion stroke.

The distributorless ignition system includes two coil packs, an
ignition control module (ICM), a crankshaft reluctor ring, a magnetic
crankshaft sensor and the PCM. The ignition module is located under
the coil packs and is connected to the PCM on the DIS type system
and is located under the ignition assembly cover on IDI systems.

The crankshaft sensor is located on the side of the engine block.
The magnetic crankshaft sensor protrudes through the engine block, |
within about 0.050-inch of the crankshaft reluctor ring. The reluctor
ring is a special disc cast into the crankshaft, which acts as a signal
generator for the ignition timing.

The system uses control wires from the PCM, just like conven-
tional distributor systems. The PCM controls timing using crankshaft
position, engine rpm, engine temperature and manifold absolute pres-
sure (MAP) sensing.

The charging system consists of a belt-driven alternator with an
integral voltage regulator and the battery. These components work
together to supply electrical power for the ignition system, the lights
and all accessories.

2 Battery - emergency jump starting

Refer to the Booster battery (jump) starting procedure at the front
of this manual.
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13.45a Replace the fuel pressure
regulator-to-fuel rail O-ring

Air intake plenum (1995 through 1997
2.2L engines)

46 Detach the cable from the negative terminal of the battery. Cau-
tion: If the vehicle is equipped with a Delco Loc Il or Theftlock audio
system, make sure you have the correct activation code before discon-
necting the battery.

47 Remove the air intake duct from the throttle body and the air cieaner
assembly (see Section 9).

48 Remove the accelerator cable (see Section 10).

49 - Remove the vacuum distributor from the throttle body (see

tions 13.9a and 13.9b).

50 Disconnect the PCV hoses and the power brake yacuum
51 Disconnect the MAP, TPS and IAC valve electrical tors

52 Position the fuel injector wiring hamess o e&c{re
the air intake plenum mounting bolts.

53 Remove the power steering pumg/an it su:lé\
Chapter 10):

54 Remove the plenum bolts and the oa:

(s
tfrom = Jnt e ﬁ M
Clean the mating surfaces and IF tra of th

gasket without chipping the al
55 Ins:allation is the reverse

14.1b Make sure all exhaust pipe
brackets are not cracked or damaged

13.45b Also replace the inner return
line O-ring /

\\ o mMexm

14.1c Make sure the catalytic converter
flange gasket is intact

14/4a Be sure to spraypenetrating
lubricant:onto the flange nuts (arrows)
b\a(ore removirlg them from the
exhaust mamfold

Warning:

*o}nplerely before any of the

and must be
/ components are ucheﬁ/ Be es ialfy careful around the catalytic
o r, where th esue(n res are generated.

ene@/l,lnfonnahth

.1b, 14.1cand 14.1d

to :ﬂusr tion
‘i\:\/ g in the front exhaust pipe can be damaged if
sypport the exhaust pipe assembly when any com-

to prevent damage to the flex coupling.

E\esn t of exhaust system components is basically a:matter
f reﬂ“m the heat shields, disconnecting the component and
i ;a new one (see illustrations). The heat shields and exhaust
e igers must be reinstalled in the original locations or damage

e exhaust system components, rust and corrosion can seize parts
together. Penetrating oils are available to help loosen frozen fasteners.
However, in some cases it may be necessary to cut the pieces apart
with a hacksaw or cutting torch. The latter method should be
employed only by persons experienced in this work.

\;ebo result. Due to the high temperatures and exposed locations of

14.1d Check the rubber hangers (arrows)
for deterioration or cracks that may cause
the exhaust system to drop

4 0 W 8 e 4
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13.35a Remove the injector seal from the
fuel rail. The injector seals that are
positioned in the fuel rail are black - the

13.35¢ Onbbﬁbm feed s{yiam)edtors,

seals that go into the manifold are brown
(conventional style injectors)

30 On all except 1995 through 1997 2.2L engines, detach the fuel
return line from the fuel pressure regulator.

31 Remove the air intake plenum on 2.2L engines with the bottom-
feed style fuel injectors (see Steps 46 through 54).

32 Label and unplug the injector electrical connectors. Remove the
fuel rail retaining bolts (see illustration).

13.35b Carefully pry the seals off
the injectors

remove tﬁe upper 0- nngwmua pick or

small er, b&mg carefulnot to
— age\the fi lter screen

Vi \

properly seated inside the{ intake, r'varmfofd ‘be*f\re :rarmng the engine. If
they are not seating comectly, I_*‘N‘uei ﬂre§sure insitie the fuel rail portion
of the intake manifSid v W forge exbessive smounts of fuel into the cylin-
ders and possibfy me‘a(lg*ne \Jo check thegéal, refer to Section
3 and check the eb re with_the ngﬁon ke OhiAengine not run-
ning). If the fuel Syst fuef press’we\{gauge remains steady),

33 Carefully remove the fuel rail with the injectors (see illustration). the l'yel\sysrern is sea! merenggr‘e tan be started safely.
Caution 1: Use care when handling the fuel rail assembly to avoid dam- 39/ ln;iﬂllatlon is the revnrse the rembi@\ procedure.

aging the injectors. Caution 2: On 1995 through 7997 2.2L engines with

the bottom-feed injectors, make sure that the O-ring is not stuck inside _ ’}Nﬁi pr%sure regr"atqr‘ /\

the intake manifold bore after the injector is removed. These O- nngf Eheck '\.‘/ = N\

must not be reused once the injector has been removed. Note: An jden- <\ u{L Refar to Sec;ﬁ’on SQrﬂu‘ﬁet’pressure regulator checking procedure.
tification number is stamped on the side of the fuel rail assembly. o v

this number if servicing or parts replacement is required. 5 \ \ W

34 To remove the fuel injectors on models with a corweménaj fuml ra,al -‘?e(a( to)ustra:rdp&. 335 13.43b, 13.45a and 13.45b 4
spread the injector retaining clip and pull the injector, from the,juel \, 41 )ﬁehevq‘-ﬁé{\)a! em pressure (see Section 2).

(see illustration). To replace botiom-feed type ln[ﬂéoks (1885 ¢ )he cable from the negative terminal of the battery. Cau-

1997 2.2L engines), remove the fuel injector
the bracket and pry the injectors out of the me
35 Remove the injector O-ring seals (see iy iors). Note: O
ventional style injectors, be sure to repk the i seal w:tf\me cor
rect color. Brown seals are used o i c?f%(ae rme?&( hg\
black seals are used on the fuel rall s:dle me‘uyecror N\ S vy\
36 Install the new O-ring seal( (Shas ra{.ured\qa\-\ me)'qect&\m éQA

lubricate them with a llghtﬁtmof eng‘!\e ol N\ A\ NS 4 \ ‘\>
37  Install the injectors 6q the Tuel rail.

38 Secure the injeefors with the i ent\to%\a;;" = on!y}
Caution: 1995 thfqugh 1997°2.2L bottom-
feed fuel injectrs that are mou takemam than as

a separ?‘r,e &Jeh(\a‘\.;f aéégq;

13.43a Remove the return line from the fuel pressure regulator,
then remove the mounting screw from the regulator (not visible in

this photo)

bolts, th remoue\/ bon: i kﬁé!m.'c.'e is equipped with a Delco Loc Il or Theftlock audio sys-
ifol il

ten | miake-sdre you have the cormmect activation code before disconnecting
(G2 pattry.
\43\ “Detach the fuel retumn line from the fuel pressure regulator (see illus-
l Pull off the vacuum hose from the port on the regulator.

a4 Remove the pressure regulator mounting screw(s) and detach the
fuel pressure requlator. Note: On 7998 and later 2.4L engines it will be
necessary to remove the fuel rail assembly, then remove the pressure
regulator from the fue! rail.
45 Reassembly is the reverse of disassembly. Be sure to replace all
gaskets and seals (see illustrations), otherwise a dangerous fuel leak
may develop. When installing the seals, lubricate them with a light film
of engine oil.

13.43b Remove the fuel pressure regulator mounting screw
(arrow) (early type shown)
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13.29 Use a special fuel line disconnect tool to detach the fuel
feed line from the fuel rail

13.33 ... and separate the fuel rail from thﬁfn;ak'é‘méi‘ii;(gld b

Fuel rail and injectors

Refer to illustrations 13.29, 13.32, 13.33; T:a,:.f-ia 13. 34*‘
13.34d, 13.35a, 13.35b and 13.35¢

134&

Warning: Before any work is perfefred on® ige fuidd | nes Juel ;-a,ci o;—wjac

tors, the fuel system pressure must be w/reveo see ﬁhon 2)/

Caution: There are two different types of fuef. rawdesrgas ussdan
these engines. 1995 thpgugh\J997 2:2L endipés. are equtppag withbot-
tom-feed fuel injectors ¥hat ars mounted in ':"9 intakg ft.'\am*O;d rather
than in a separatefuelrail. (998 and lateh2.2¢ engines andal.' 2.3L and
2.4L engines ara eq.up.oed with cor’ven*«onaf fuol ra-.'s a’ad injectors. Be

Ve 13.343 ='To remove an injector from the fuel rail, spread the

retalhfng ci‘p with a small screwdriver, then pull the injector from
the fuel rail (conventional style injectors)

ste 0 follow the correct installation procedure for the bottom-feed

8 Siyfe injectors to avoid damaging the engine.
» Note: Refer to Section 12 for the injector checking procedure.

28 Detach the cable from the negative terminal of the battery. Caution:
If the vehicle is equipped with a Delco Loc Il or Theftlock audio system,
make sure you have the comect activation code before disconnecting the
battery.

29 Using a special tool (as described in Section 4), detach the fuel feed
line from the fuel rail (see illustration).

13.34b Remove the fuel injector bracket
bolts (bottom-feed style injectors) . . .

13.34¢ ...

then lift the fuel injector
bracket from the intake manifold (bottom-
feed style injectors)

13.34d Carefully pry the fuel injectors out
of the manifold (bottom-feed
style injectors)
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13.17a Clean the IAC valve pintle with aerosol carburetor cleaner
to remove carbon deposits

Idle Air Control (IAC) valve

Check

Refer to illustrations 13.15, 13.17a and 13.17b
14 The idle air control valve (IAC) controls the engine idle speed. This
output actuator is mounted on the thrattie body and is controlled by
voltage pulses sent from the PCM (computer}. The |AC vaive pintie
moves in or out allowing more or less intake air into the system
according to the engine conditions. To increase idle speed, the PCM
retracts the IAC valve pintle away from the seat and allows more air to
bypass the throttle bore. To decrease idle speed, the PCM extends the
IAC valve pintle towards the seat, reducing the air flow.
15 To check the IAC valve, unplug the electrical connector and
using an chmmeter, measure the resistance across terminals A2
then terminals C and D. Each resistance check should indie

Codes P0506 or
valve electrical

have to “reiéam” |

amount ttme/ befo SefENDE I
Make su ; R g Defore plugging in the
SCAN tool. Ox. giditional information and

17 Next, remo'

a) Check the pihtle for excessive carbon deposits. If necessary,

clean it with aerosol carburetor cleaner (see illustration). Alsc

clean the IAC valve housing to remove any deposits (see illustra-
tion).

b) Check the IAC valve electrical connections. Make sure the pins

are not bent and make good contact with the connector terminals.

Removal

Refer to illustration 13.19

18 Unplug the electrical connector from the Idie Air Control (IAC)
valve.

19 Unscrew the valve or remove the two IAC valve attaching screws
and withdraw the valve (see illustration).

et, remove the

gasket.
21 Clean the ir/'vacuum sig-
nal housing ass e IAC valve

2 in any liquid
damage may
installing the

the me pintle must be
e to the assembly may

\}dwf!ange or gasket mounting surface
5% pintle. If the distance is greater than 1-
by applying firm pressure onto the pintle !
to-side motion in the event the pintle binds. 4 :
-ring or gasket on the IAC valve. Lubricate the
of engine oil. Install the IAC valve and tighten the
nting screws securely.
the electrical connector at the IAC valve assembly. Note:
ent is made to the IAC assembly after reinstallation. The IAC

is controlled by the PCM when the engine is started.
mtﬂe Position Sensor (TPS)

26 Check for stored trouble codes in the PCM using the On Board
Diagnosis system (see Chapter 6).
27 To check the operation and replacement of the TPS, refer to the
Information Sensors in Chapter 6.

13.19 Remove the IAC valve screws (arrows) and separate the
IAC from the throttle body
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13.2 Spray carburetor cleaner into the throttie body to break
away any carbon deposits or sludge that may have collected
around the throttle plate

for voltage to the injectors.
11 . The remainder of the system checks can be found in the following
Sections.

13 Fuel injection system - component check and
replacement

Warning 1: Gasoline is extremely flammable, so take exira precau!;'ong\
when you work on any part of the fuel system. See the Wamlng/ere(:-
tion 2. )

Warning 2: DO NOT use any type of solvents or cleaners. conrafnmg g 3

Methyl Ethyl Ketone (MEK) on the fuel system components és\aamage

may occur to the throttle body and other fuel sysrem cc;"hponems ‘ N,

Throttle body

Check ¢ NG N> \\
Refer to illustration 13.2 R R N
1 Detach the air intake duct from \na thrc\n\n bédy a('d rubve tl;m
duct out of the way. b AN

2 Have an assistant depress th‘a\rhroﬂie péﬁi@l wmle you wptf:*\ *t;e»

throttle valve. Check that e throttie™valve mov‘e‘&sm’ooth{y “when the
throttle is moved from closed (idle position) to tpny opéh, (wjde Bpen
throttle). Note: Spray: carburator ciéaner mTo the e\.pbdy espe-
cially around the $haﬁ‘ area (sée illusﬁakon} tw& any binding
caused by the. sgccumu.'afron of Ca}'bon deuoszts o Eiudga' uildup.

3 Wiggle'the Yrothe levex while watching the Mybttle shaft inside
the bore If rtvappears wo(n lloose} xeplaca\*ie\zrfwﬂie body unit.

13.9b Some models will require removing
the vacuum distributor from the
throttle body

4 Crui

13.10 Remove the throttle body mounting
bolts (arrows)

13.9a Disconnect ibcuumlme‘a.(arrows) from
th thrdttle body :
/ﬁ \ \ 5

Refer to illustratio 13‘Qa\ 13. Qb and 73 u}

Warning: Wao&u{rti ‘the eng\he is ccmpletely coo.' before beginning this
;:)roc:xedl..wIs

4 Dl5co c: t}ue c\le from the negag:\?e Yerminal of the battery.
Caution: /f )ﬁé\ vehicle Js\emﬂpped»mh a\Peico Loc Il or Theftlock
audio system, Kak sa?a \you haye m‘a c.\orrect activation code before

Removal %

assconnectmgt & ban‘e;y (A~
if/ Detach thelair i ake duct and Ahe air cleaner resonator from the
otiie body (if |pped‘}’

\ 6 U ug the Idle,ﬁ«( Cdnj?rol (IAC) valve and the Throttle Position

Seﬂs TPS) elestrféa"hcbnnectors (see Chapter 6).
7 Maﬂ(and\dfscn\nnem any vacuum hoses connected to the throttle
mdy. Also det@oh‘uze breather hose, if equipped.

y Dis r'ﬁac?i the accelerator cable from the throttle lever, then
det ecauié housing from its bracket (see Section 10). Remove the
C:émhr"tr\b‘f cable, if equipped (see illustration 10.5a and 10.5b).

L >DTscdnnect the vacuum lines from throttle body (see illustration).
Oﬂ §orne models it will be necessary to remove the vacuum distributor

\ ‘torn the throttle body (see illustration).
. 10 Remove the throttle body bolts and detach the throttle body (see
“ illustration).

Installation

11 Clean off all traces of old gasket material from the throttle body and
the plenum.

12 Install the throttle body and a new gasket and tighten the bolts to the
torque listed in this Chapter's Specifications.

13 The rest of the procedure is the reverse of removal. Be sure to check
the coolant level (see Chapter 1) and add, if necessary.

13.15 Measure the resistance across
terminals A and B, then across terminals
CandD
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11.3 Fuel injection and engine co \/y{ MV engi
1 Idle Air Control (IAC) valve 3 N {on S%Q }BSJ \6 Intake Air Temperature (IAT) sensor

2  Manifold Absolute Pressure (MAP) 4 7 Fuel pump relay 4
sensor 5\ J / natcr Oxygen sensor
\
2  Check the air filter element - a dirty or p é(Ly bl%cke& flté”wnl /uum n ected to the intake manifold.
severely impede performance and economy (g€e Chagter 1)\, \ <\ 7 ( the air intake duct from the throttle body and check for
3 Check the fuel filter and replace it if netedsary (ses Chapter N, 4{?‘&&:&n n or other residue build-up. If it's dirty, clean it with aerosol

5  Check the ground wire connect:onss’g thntake manifold¥or ight- < mgfetor cleaner and a rag.

ness. Check all electrical connectass thatare ralatetito the Systerpd g~ With the engine running, place an automotive stethoscope against
Loose connectors and poor grodr'ﬂoa ‘san cause man ems()% ) h injector, one at a time, and listen for a clicking sound, indicating
resemble more serious malfunction operation (see illustration). If you don't have a stethoscope, place the
5 If a blown fuse is fourfa» rep it a\q tip of a screwdriver against the injector and listen through the handle.

does, search for a qrounded wn in the Rames 9  Unplug the injector electrical connector(s) and test the resistance of
6  Check the air intéke d ttoz lmak\e\ manjdid forl ch will each injector. Compare the values to the Specifications listed in this
result in an exce_ssf»:ely legn migture. ‘Nso\ch the aond of all vac- Chapter.

- \

O

10 Install an injector test light (“noid”™ light) into each injector electrical
connector, one at a time (see illustration). Crank the engine over.
Confirm that the light flashes evenly on each connector. This will test

12.8 Use a stethoscope or screwdriver to determine if the
injectors are working properly - they should make a steady

clicking sound that rises and falls with engine speed changes 12.10 Install a “noid” light into each injector electrical connector
(MFI1 system) and confirm that it blinks when the engine is cranking or running
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10.4 Some splash shields must be pried
up to release the tangs from the bracket

through the firewall into the engine compartment.

4 Remove the accelerator control splash shield (see illustration).
Some models have screws, others can be pried off.

5  Using a screwdriver, pry back the locking tab on the cruise con-
trol cable (see illustration) and detach the cable assembly from the
throttle lever (see illustration).

6 First, pry the locking tab on the accelerator cable and detach the
casing from the bracket (see illustration) then rotate the throttle lever
and detach the accelerator cable from the throttle (see illustration).

Installation

7 Installation is the reverse of removal. Note: To prevent,
interference, flexible components (hoses, wires, etc.)
routed within two inches of moving parts, unless routing
8  Operate the accelerator pedal and check for
tion by completely opening and closing the throttie’
9  Apply sealant around the accelerator ¢

partment side of the firewall. (

11 Fuel injection system - geﬁer\a\n(\\ah%/>

Refer to illustration 11.3 A N, N 7 \\\
1 These models are gump\ad Wi?h‘ﬁ Mulbgor, Fuel@e’c.\&rb{ 1)
system.

2 The fuel systedi wwst\s\or a fual k\an’ electric fudpump and
fuel pump relay; ah\a ir c!e‘aner assem fy and ar,uKSt{ dalc fuel injec-

tion system g \‘;:\ N\,

10.6a Release the locking tab on the accelerator cable casing
and slide it out of the bracket

10.5a2 Release the locking tab to separate

the cruise control cable from the
accelerator control bracket

~ e foel rall, ‘whj 3po
taiping ayfficient ura to, the njectors under all running conditions.
J 6 " Qperafion.of the\l
}

/\ ‘ \
( O Ré’fe’r to illustrations 12.8 and 12.10

10. 5b Un ip mu‘lesé\coanable end

oﬂ\the th(ottlé lever
\'\

Multiport Fu t:onfMﬁB system

3  Multiport e ]ec ion Fi) cansists of an’al‘r intake manifold,
the throttle m; tors, me fueL ail as{emﬂw, an electric fuel
pump and assomg urmbing (seeillu stration):

4 is drawn !hrough the” al?‘cleaner ang ?hrottie body. A Manifold
Absolute Pressure (MAP) sensors mfor‘m*: the PCM of vacuum and

essure vatiations. o
5 \_While the engine is runnlng the fuad constantly circulates through

removes uap‘orsgnd keeps the fuel cool while main-

I 'system is controlied by the PCM so that it
W\do unct;on }th tHe rest of the vehicle functions to provide
m nveahﬁ missions control.

au ystem meters fuel and air precisely, it is impor-

@d air filters be changed at the specified intervals.

rks

1.2\ Fl)w;l |n]ectmn system - check

ammg Gasoline is extremely flammable, so take extra precautions
when you work on any part of the fuel system. See the Warning in Sec-
tion 2.
Note: The following procedure is based on the assumption that the fuel
pump is working and the fuel pressure is adequate (see Section 3).
1 Check to see that the battery is fully charged, as the control unit
and sensors depend on an accurate supply voltage in order to properly
meter the fuel.

T

10.6b Pass the accelerator cable end through the slot in the
throttle lever
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8.6 Remove the fuel level electrical connector from the fuel
pump assembly the

make sure you have the om%t\acn roh«code DEfore disconnecting

N—”

completely full. The resistance of the sending unit should be about 20 the battery. ,ﬁ_\ \
ohms. Then check for resistance with the float at the bottom (empty). 2 Disconnec elestrical conrector \o the lr}iake air temperature
The resistance should be about 2 ohms. {IAT) sensor ( / AN

assembly |
s ]
3 First, check the resistance of the sending unit with the fuel tank

om. J.hh a'w ?ﬁéaner (see illus-

“

4 If the readings are incorrect or there is very little change in resis- 3 Detach th
tance as the float travels from full to empty, replace the fuel leve! send- tration).

ing unit assembly. 4 _Aogsen the clamp thatTetams th duct to the air cleaner
ch the duct fr ousmg Qllustratlon 9.3).
Replacement #Q the cover ir pvg lement from the air cleaner

Refer to illustrations 8.6 and 8.7
5 Remove the fuel tank (see Section 5) and the fuel pump (see
tion 7) from the vehicle.

6 Disconnect the sending unit electrical connector from
bly (see illustration).

7  On 1998 and earlier models, carefully separate
bracket from the base of the fuel pump assembly
1999 models, detach the sending unit retaini

sending unit from the fuel pump module. -mwm‘or cable - removal and installation
8 Installation is the reverse of remova

S /“(\\ %pto illustrations 10.2, 10.4, 10.5a, 10.5b, 10.6a and 10.6b

LS
9 Air cleaner assembly - ém%v@! }nd\lr‘\\stah;\hon/ x V)Rem(wa;

1 Detach the screws and the clip retaining the lower instrument

Refer to ilustration 9.3 ¢\ s panel trim and lower the trim (if necessary) (see Chapter 11).
1 Disconnect the, 99 tive }’%b';ﬁ” th cable 2  Detach the accelerator cable from the accelerator pedal (see
Chapt:
N

ing |5Vapter 1). ~
se a ch or a natf dnver and push the locking tabs
= k%f;r?; q\ \kz%valr cleaner housing from the bracket.
ockind 2bs ard\) near the relay center and the battery tray.
Lifhthe lowsf moRion of the air cleaner housing from the engine
v@;vmg the relay center aside. 4

nstaJL{L e reverse of removal.

from the battery Qnd r ion: If illustration).
the vehicle is /eq I or cl(;udjo system, 3 Sgueeze the accelerator cable casing tangs and push the cable

9.3 Pry out the harness connectors from the air cleaner housing 10.2 Slide the accelerator cable through the slot in the pedal arm
and loosen the clamp from the air intake duct
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7.4 Location of the fuel pump/fuel level sending unit (A) and the
fuel pressure sensor (B) harness connectors

placed in an area where sparks or open flames could ignite the fumes
coming out of the tank. Be especially careful inside garages where a
natural gas-type appliance is located, because the pilot light could
cause an explosion.

7  Fuel pump - removal and installation

Refer to illustrations 7.4, 7.5, 7.6, 7.8a and 7.8b

Warning: Gasoline is extremely flammable, so take extra precautions
when you work on any part of the fuel system. See the Warning in
tion 2.

1 Relieve the fuel system pressure (see Section 2).
2  Disconnect the cable from the negative battery terminal. C
If the vehicle is equipped with a Delco Loc Il or Theftliock sl
make sure you have the correct activation code beforé
the battery.

3  Remove the fuel tank (see Section 5),
4  Disconnect the fuel pump/sending ‘unj
the fuel tank pressure sensor from the fuels

illustration). Caution: The fuel Iayel fi
Do not bump thern agairishthe tank duri
the sending unit may be affected.
7 Inspect the €bnditign of the O-rl
tank. If it is dﬁ;ﬁsg:_\craél{ed o¢ deteripr

und the.omening of the

5
}%{}éﬁmmg collar

o} the fuel pump (see
4 suﬂal;lé solvent and blow it
j leaned, replace it.

ountlng/polts and separate the

K}Bh sending unit, dis-
: tors at th(p:S ioting their positions.

: f rm Reassemble the fuel pump

bly and insert the assembly into the

el %ﬂ\%ﬁ:tton 5).

X\}m le(l@}mg unit - check and replacement

J‘rne is extremely flammable, so take extra precautions

@om on any part of the fuel system. See the Warning in Sec-

Corer

1 Raise the vehicle and support it securely on jackstands. Note:
Because the harness connector is not accessible with the. fuel tank in
the vehicle, remove the fuel tank (see Section 5) to gain access to the
fuel pump/fuel level sending unit.

2  Position the probes of an chmmeter onto the terminals of the send-
ing unit electrical confiector and check for resistance. Refer to the wiring
diagrams at the end of this manual for the proper terminals, if necessary.

i g S

7.6 Lift the fuel pump assembly from the
fuel tank

7.8a Pry on the piastic tab to remove the
protective shield from the foot of
the assembly

7.8b Carefully pry the fuel strainer from
the inlet pipe
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4.7 Remove the upper spring seat and
insulator from the damper shaft; inspect
the insulator for cracking and hardness

and, if necessary, replace it

4.12 Place the coil spring onto the low
insulator, with the end of the spﬁng é‘\
butted against the spring stop om \\

the insulator \\\ AT OOV
\\ \ A \\ \,\ W,

\ R
shaft (see illustration)(éhéck the ulat}xjdsmdg aﬁq
replace it if necessary \ ( Y. NG
8 _Remove the’ ru‘t:be?\lounée bumb&,’rﬂd dust éh\y from the
damper shaft {see illustration). "

9 Carefulfy ift the compressed sprua@ frorr(f:;?embly (see illus-
tration) and setitin Yﬁ\afe ﬁtqceWrmr}g'@By ace your head near

the enfl of the sBring! ™
10 < Check the lower |n§ulatbr for,q?‘har\cvackmg and hardness and
replaoe it if neoessaf’y\__ ./
'.‘/
Reassapbfy

Refer to illustratiohs 4.12, 4.15a, 4.15b and 4.16

11 If the lower insulator is being replaced, set it into position with the
dropped portion seated in the lowest part of the seat. Extend the
damper rod to its full length and install the rubber bumper.

12 Place the coil spring onto the lower insulator, with the end of the
spring butted against the spring stop on the insulator (see illustra-
tion).

13 Install the dust shield and rubber jounce bumper.

14 Install the upper insulator and spring seat.

15 Install the strut mount and washer (see illustrations).

16 Install the nut and tighten it securely (see illustration).

17 Install the strut/spring assembly (see Section 3) or shock
absorber/coil spring assembly (see Section 9),

18 Repeat this entire procedure for the other strut or shock

4.8 Remove the rubber jounce bumper
and dust shield from the damper shaft

"\\,_ 4.152 lnsta(%éxﬁtnh mount . . .

49 Cd}efuﬂ?llﬂ the compresséd spring

erm the assembly and set it in a safe
Vd piace}\ Do'NOT place your head near the
N\ . end of the/spring!

4.16 Hold the damper shaft from turning, then tighten the nut
securely (unless you have a special socket with a “window” in it
for the back-up wrench, you won’t be able to torque the nut until
the strut assembly is installed in the vehicle and the vehicle is on
the ground)

absorber/coil spring assembly.
19 After the vehicle has been lowered to the ground, tighten the
damper shaft nuts to the torque listed in this Chapter’s Specifications.
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IND-3

tank
cleaning and repair, general information, 4-5
removal and installation, 4-5
Fuses, general information, 12-2 L
Fusible links, general information, 12-2

G

General engine overhaul procedures, 2C-1 through 2C-26

H

Headlight
adjustment, 12-8
bulb, replacement, 12-7
housing, removal and installation, 12-8
Heater and air conditioning control assembly, removal
and installation, 3-11
Heater core, removal and installation, 3-9
Hinges and locks, maintenance, 11-3
Hood latch and release cable, removal and installation, 11-7
Hood, removal, installation and adjustment, 11-6
Horn, check and replacement, 12-12
Hub and bearing assembly, removal and installation
front, 10-8
rear, 10-10

Ignition system
check, 5-3
coil and module, replacement, 5-5
general information, 5-2
switch and key lock cylinder, remov:

Information sensors
crankshaft sensor, 6-12
Engine Coolant Temperature

Oxygen se| ;
Throttle iti 5
Vehicle,Speed Sansor ),
Initial start: p\aod b?ah& fter ove
Instfume ;nd in 12—10

Ins! ent panel, removal.and i |n ,11-19
Intake Air Temperature (IAT) sensoi’\ﬁ’-ﬁ

, removal and installation, 8—6

Introduction to'the Chevrolet Cavalier and Pontiac Sunfire, 0-4

J

Jacking and towing, 0-11

K

Knock sensor, 6-13

Main and connecting rod bearings, inspection, 2C-21
Maintenance schedule, 1-4
Maintenance technigques, tools and working facilities, 0-6
Manifold Absolute Pressure (MAP) sensor, 6-11
Manual transaxle, 7A-1 through 7A-4
back-up light switch, check and replacement, 7A-2
lubricant
change, 1-22
level check. 1-10
overhaul, general information, 7A-3
removal and installation, 7A-2
shift cables, removal and installation, 7A-1 na
shift control assembly, removal and mstaI( A2 N\

Mirrors, outside, removal and installation, 1

\1\}2812

n@ codes, 6-2
% gh 2B-14

gh 2A-12

scription, adjustment and cable
, 7T8-4

P ake
stment, 89-13
s, replacement, 9-13

on rings, installation, 2C-22
stons and connecting rods
% inspection, 2C-19

removal, 2C-14
Pistons and connecting rods, installation and rod bearing

oil clearance check, 2C-24
Positive Crankcase Ventilation (PCV) system, 1-18, 6-14
Power brake booster, check, removal and installation, 9-12
Power steering fiuid level check, 1-8
Power window system, description and check, 12-13
Powertrain Control Module (PCM), check and replacement, 6-6

R

Radiator and coolant reservoir, removal and installation, 3-4
Radio and speakers, removal and installation, 12-5
Rear axle beam, removal, inspection and installation, 10-10
Rear main oil seal

installation, 2C-24

replacement, 2A-11, 2B-13
Rear window defogger, check and repair, 12-6
Recommended lubricants and fluids, 1-1
Relays, general information, 12-3
Repair operations possible with the engine

in the vehicle, 2A-2, 2B-3
Rocker arms and pushrods, removal, inspection

and installation, 2A-3

sition (PNP) switch, check and replacement, 7B-6
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Cooling, heating and air conditioning systems, 3-1 through 3-16
Crankshaft
front oil seal, replacement, 2A-8, 2B-5
inspection, 2C-20
installation and main bearing oil clearance check, 2C-23
removal, 2C-15
sensor, 6-12
Cruise control system, description and check, 12-13
Cylinder compression check, 2C-5
Cylinder head
cleaning and inspection, 2C-10
disassembly, 2C-9 :
reassembly, 2C-12
removal and installation, 2A-6, 2B-11
Cylinder honing, 2C-18

D

Dashboard trim panels, removal and installation, 11-16
Daytime Running Lights (DRL), general information, 12-10
Diagnosis, 0-16
Diagnosis, automatic transmission, general, 7B-1
Disc brake
caliper, removal, overhaul and installation, 9-4
inspection, removal and installation, 9-8
pads, replacement, 9-3
Door
handles, lock cylinder and latch, removal and installation, 11-14
removal, installation and adjustment, 11-14
trim panel, removal and installation, 11-12
window glass, removal and installation, 11-15
Driveaxle
boot replacement and Constant Velocity (CV) joint overhau
general information and inspection, 8-4
removal and installation, 8-5
Drivebelt check and replacement, 1-15
Drum brake shoes, replacement, 9-6

E

Electric side view mirrors, descfi
Electrical troubleshooting,
Emissions and engine cg
Engine

S
O
@o

tion

inspection, 2C-20
installation and main bearing oil clearance check, 2C-23
removal, 2C-15
cylinder compression check, 2C-5
cylinder head
cleaning and inspection, 2C-10
disassembly, 2C-9
reassembly, 2C-12
removal and installation, 2A-6, 2B-11
cylinder honing, 2C-18
electrical systems, 5-1 through 5-8
exhaust manifold, removal and installation, 2A-5, 2B-4
flywheel/driveplate, removal and installation, 2A-11

initial start-up and break-in after overhaul, 2C-26
intake manifold, removal and installation, 2A-4, 2B-4
-main and connecting rod bearings, inspection, 2C-21
mounts, check and replacement, 2A-12, 2B-14
oil and filter change, 1-10
oil
check, 1-5
pan, removal and installation, 2A-10, 2B-12
pressure check, 2C-5
pump, removal, inspection and installation, 2A-11, 2B-12
type, 1-1
overhaul
disassembly sequence, 2C-9
reassembly sequence, 2C-21
piston rings, installation, 2C-22 ‘\
pistons and connecting rods
inspection, 2C-19

removal, 2C-14
rear main oil seal
installation, 2C-24
replacemen

icle, 2A-2, 2B-3

dyal, inspection
angd installation,

2.
. oval |ation, 2B-8
3 % oval, inspection
for number one piston, locating, 2A-2
ostic checks, 2C-6

oval, inspection and installation, 2A-7
icing, 2C-12
ings, retainers and seals, replacement, 2A-3, 2B-10

e Coolant Temperature (ECT) sensor, 6-10

aporative Emissions Control (EVAP) System, 6-14

haust Gas Recirculation (EGR) system, 1-19, 6-13
Exhaust manifold, removal and installation, 2A-5, 2B-4
Exhaust system

check, 1-17

general information, 4-14

F

Fauit finding, 0-16
Fender (front), removal and installation, 11-10
Fluid level checks, 1-5
Flywheel/driveplate, removal and installation, 2A-11
Fuel and exhaust systems, 4-1 through 4-14
Fuel system
check, 1-20
filter replacement, 1-20
injection system
check, 4-8
component check and replacement, 4-10
general information, 4-8
level sending unit, check and replacement, 4-6
lines and fittings, repair and replacement, 4-4
pressure regulator, 4-13
pressure relief procedure, 4-2
pump, removal and installation, 4-6
pump/fuel pressure, check, 4-2
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A Booster battery (jump) starting, 0- {/\E} ]
Brakes, 9-1 through 9-14 \1 ol
About this manual, 0-2 ction System

Accelerator cable, removal and installation, 4-7
Air cleaner assembly, removal and instaliation, 4-7
Air conditioning system
accumulator/drier, removal and installation, 3-13
compressor, removal and installation, 3-13
condenser, removal and installation, 3-15
evaporator, removal and installation, 3-15
expansion (orifice) tube, removal and installation, 3-16
Air conditioning and heating system, check and maintenance, 3-11
Air filter replacement, 1-18
Air intake plenum, 4-14
Airbag, general information, 12-13
Alignment, front end, general information, 10-14
Alternator, removal and installation, 5-6
Antenna, removal and installation, 12-6
Antifreeze, general information, 3-2
Anti-lock Brake System (ABS) and Enhanced Tractio!

(ETS), general information, 9-2 g
Automatic transaxle, 7B-1 through 7B-8

diagnosis, general, 7B-1

fluid and filter change, 1-22

fluid level check, 1-9

oil seal replacement, 7B-7

Park/Lock system, descriptiof, stm:

and cable replacement, 7B~4
Park/Neutral Position (PH itoh, check and

S
shift cable, replacern { adjustrent, 78 %
shift lever assel and installation; 7B-3 %
Throttle Valve : ansaxleél fepla d
adjustprént\J @%
Automot/iva hemicals 2 ,0-1§

’/‘
&
B\
Back-up}gm switch, check and replacement, 7A-2
Balance sha\!\z:?nbly, removal, inspection and installation, 2B-12
Balljoints, checkand replacement, 10-8
Battery
cables, check and replacement, 5-2
check, maintenance and charging, 1-12
electrolyte, check, 1-7
jump starting, 0-11
removal and installation, 5-2
Blower motor and circuit, check, 3-8
Blower motor, removal and installation, 3-9
Body, 11-1 through 11-20
damage repair
major 11-3
minor, 11-2
maintenance, 11-1

Anti-lock Brake System (ABS) a

<o
acemen
adjystm
: bo% . removal and installation, 9-12
acen

- i)\ d installation, 11-8

mshafts, lifters and housings, removal, inspection
and installation, 2B-8
Capacities, engine, 1-2
Catalytic converter, 6-14
Center console, removal and installation, 11-16
Charging system
check, 5-6
general information and precautions, 5-5
Chassis electrical system, 12-1 through 12-28
Chassis lubrication, 1-11
Circuit breakers, general information, 12-2
Clutch
components, removal, inspection and installation, 8-2
description and check, 8-1
hydraulic system, bleeding, 8-4
master cylinder, removal and installation, 8-4
release cylinder and bearing, removal, inspection
and installation, 8-4
start switch, check and replacement, 8-4
Clutch and driveaxles, 8-1 through 8-12
Combination switch, removal and installation, 12-3
Control arm, removal and installation, 10-7
Conversion factors, 0-14
Cooling system
check, 1-13
coolant temperature gauge sending unit, check
and replacement, 3-8 IND
servicing, draining, flushing and refilling, 1-21
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Power door lock system (with keyless entry)
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Interior lighting systems
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Exterior lighting systems, except headlights and foglights
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Headlight and foglight systems (1996 and later models)
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Headlight and foglight systems (1995 models)
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Starting and
charging systems
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25.10 The driver’s side airbag Connector
Position Assurance (CPA) connector is
located at the base of the steering
column; always unplug it before removing
the steering wheel or working in the area
of the steering wheel

10 Unplug the yellow Connector Position Assurance (CPA) steering
column harness connector (see illustration).

11 Before working in or around the passenger's side of the instru-
ment panel, unplug the yellow Connector Position Assurance (CPA)
passenger airbag harness connector (see illustration).

Enabling the SIR system

11
service, plug in the steering column (driver’s side) and passenger side
CPA connectors. Reinstall the steering column lower trim panel an(.i
the sound insulator panel.

12 Install the airbag fuse. Connect the negative battery te(mma!

Centering the SIR coil
Refer to illustrations 25.15a, 25.15b, 25.16 and 25. 1%

\\‘

ensure that the SIR coil doesn't become uncenf‘sred n‘oved} is ¢4n
ing gear, or if the centering spring & pus‘\ed down aliowlng

rotate while the coil is removed from\ the steermg column If the (5a), §
becomes accidentally uncérmered, rg- cen‘ter)l as. fﬁliowx 'b@ﬁq
reassembling the steering systpm. : B

14 Make sure that théwhesls arepomtec}\stralgﬁt ahea& \ \

15 Remove the, co:i aSsernhly snaprnng{sea Hiustj\aﬂ%n) and

25.11 The passenger's side airbag
Connector Position Assurance (CPA)
connector is located to the left of the

+ passenger’s side airbag; always unplug it
before removing the steering wheel or
working in the area of the passenger’'s

side airbag b ‘\‘-

After you've disabled the airbag and performed the necessary,

25.15a To i'e!eashthe SIR coil from the
Tenng shaﬁ*, remb@e thls snap ring .

A N\
L N

remove the coil assemply (\Qee\ﬂl.lstré&on) / i

16 Holding the'coil 3ssembly with its baftom s?de\{at-.mg up, depress

the spring lock (see/ﬂlu‘stratlon} and rotate rhe fuk i the direction of

the arrow_until it stops (the ardw)s on me Dag i af the coil assembly).

Tha £0il rsbbon should bé woupd up snug aagamst the center hub.

17K Hotare the coil hub ir theé oppasite direttion two and three-quar-
3 jers turns, ther release the springlock, THe coil is now centered.

18, Install the, SR, coil and saChxeNtwith the snap ring. The tab will be
~at 1he top. and the marks allgnad when the coil is properly installed

{see mustra(lon) &

\ N \

\

\2\ Wlﬁng f!l’@gmms general information

SJ.RC‘E m”m t p035|ble to include all wiring diagrams for every year

13 Anytime some part of the steering systefn is d}sasgémbhed fﬂp v covefedcby‘m’s manual, the following diagrams are those that are typi-
service or replacement, the steering columer should be‘iﬂ'lrl'lo lhzeq ‘C/

Céi \ahd xoost commonly needed.
A\ M “Brior to troubleshooting any circuit, check the fuse and circuit

occur, for example, if the steering colamn 1seeparated fromm/ﬁ'y ?r /_ \ brga}ers (if equipped) to make sure they’re in good condition. Make
hu

\;ﬁre the battery is properly charged and check the cable connections
': (see Chapter 1).

When checking a circuit, make sure that all electrical connectors
are clean, with no broken or loose terminals. When unplugging an elec-
trical connector, do not pull on the wires. Pull only on the connector
housings themselves.

25.16 To center the SIR coil, hold it with
its underside facing up, depress the
spring lock and rotate the hub in the
direction of the arrow on the coil
assembly until it stops

25.15b ... then remove the coil

25.18 When properly installed, the airbag
coil will be centered with the marks
aligned (circle) and the tab fitted between
the projections on the top of steering
column (arrow)
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' Do NOT REMOVE
)Y /0 NOT PUNCTURE

DO NOT PLACE ANY OBJECTS ON
7HE PROTECTIVE AIR BAG COVER

25.2 The passenger’s side airbag is located on top of the dash,
right above the glovebox (instrument panel trim pad removed);
notice that the big yellow connector, known as the Connector

Position Assurance (CPA) connector, has been unplugged to
ensure that the passenger’s airbag isn’t accidentally deployed
while you're working in that area

areas and don't disturb any airbag system components or wiring. You
could be injured if an airbag accidentally deploys, or the airbag might
not deploy correctly in a collision if any components or wiring in the
system have been disturbed. The yellow wires and connectors routed
through the instrument panel and center console are for this system.
Do not use electrical test equipment on these yellow wires or tamper
with them in any way while working in their vicinity.

Caution: If the vehicle is equipped with a Delco Loc Il or Theftiéck L
audio system, make sure you have the correct activation code fore<\:) ¥

disconnecting the battery.

Description
Refer to illustration 25.2 N

1 The models covered by this manual are witha S p#e- \
mental Inflatable Restraint (SIR) system, mo) cml nown as P
to pro t th

airbag system. The SIR system is desz
passenger from serious injury in the evént o
sion.

ead—oh or fr

tion) - and an impact s locaten beio
sensor and the d!agnos@ res hav po’
rated into one unit vmlch Ioca und the instrume!

Sensors s \ \ ‘

Refer to ."ﬂusrérron 3 \
3  Thepéare Wo ty o&r\:s&vﬁe ;{Q‘bmlly -open discrimi-

natmgéensgts. Io‘sated %t tojthe hood\fa\c‘?;)sbe illustration) and in
front’ af thebas ng de airbag, a signed to close the airbag cir-
cuit whap the ghange city (i.e. ind of sudden deceleration
that can 6n|y oc&{r as a result of an impact) exceeds a certain thresh-
old. A thlrd\sensoh the dual-pole arming sensor, located inside the
center portion bt Ihé dash, is designed to close at low-level changes in
velocity (lower than the discriminating sensors). The airbag cannot
deploy until one of the discriminating sensors, and the dual-pole sen-
sor, have closed the inflator module circuit. Once the electrical circuit
between the crash sensors and the diagnostic module is closed, it
inflates the airbags.

Diagnostic/energy reserve module (DERM)

4  The diagnostic/energy reserve module, which is located in the
center part of the dash, contains an on-board microprocessor which
monitors the operation of the system. it performs a diagnostic check of
the system every time the vehicle is started. If the system is operating
properly, the AIRBAG warning light will blink on and-off seven times. If
there is a fault in the system, the light will remain on and the airbag

r |s\IQcach\i io thaf nght of
the hood latch, right in front o h\&ator‘i{he othier one is
p‘a enger s side airbag)

control module wutl storel fault\Cades | xcaﬂgﬁpe nature of the fault. If
on after staring, or comes on while
\o yaur dealenmmed;ately for ser-
vice. The diagnostis/engrgy reserve madule afs ‘*qdntams a back-up
power supply{QN oy the airB‘ag.sr S‘Eanir’{tery power is lost
during a collisio! ' NOT oper?,eu \bp M case for any rea-
sop< Touching the cbnnéctar pins bsﬁ’q\hyered components could
use,Oamage from e{ectrpstatic d:shb )arge. A malfunctioning DERM
Jeegpersonnen' at a gealership.

\
a})’y, an impact of sufficient force must
%' the vehicle centerline. When this condition

curs. the cig e airbag inflator is closed and the airbag
; @s destroyed by the impact, or is too low to power
ﬁi -up power supply inside the diagnostic/energy
upplies current to the airbags.

Seff osis system

/ﬁ\ 2 elf-diagnosis circuit in the module displays a light when the

mbon switch is turned to the On position. If the system is operating
rmally the light should go out after seven flashes. If the light doesn’t

Vs 7<
2 The SIR system consists gf i a“’ 5 ‘one\hY Désteé \3\ ) come on, or doesn't go out after seven flashes, or if it comes on while
wheel, one on top of the dashboard abaye the '0\-'950 ( you're driving the vehicle, there’s a malfunction in the SIR system.
the hoed

Have it inspected and repaired as soon as possible. Do not attempt to
troubleshoot or service the SIR system yourself. Even a small mistake
could cause the SIR system to malfunction when you need it.

Servicing components near the SIR system

7 Nevertheless, there are times when you need to remove the steer-
ing wheel, radio or service other components on or near the instrument
panel. At these times, you'll be working around components and wiring
harnesses for the SIR system. SIR system wiring is easy to identify;
they're all covered by a bright yellow conduit. Do not unplug the con-
nectors for the SIR system wiring, except to disable the system. And
do not use electrical test equipment on the SIR system wiring. Always
disable the SIR system before working near the SIR system com-
ponents or related wiring.

Disabling the SIR system
Refer to illustrations 25.10 and 25.11

8 Disconnect the cable from the negative battery terminal. Caution:
If the vehicle is equipped with a Delco Loc Ii or Theftlock audio system,
make sure you have the correct activation code before disconnecting
the battery. Turn the steering wheel to the straight ahead position,
place the ignition switch key in the Lock position and remove the key.
Remove the airbag fuse from the fuse block (see Section 3).

9 Remove the steering column covers and the left sound insulator
panel below the instrument panel (see Chapter 11).

S ———
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21.2 To test the horn, connect the horn to the battery with fused
jumper wires; if the horn doesn’t operate, replace it

key turned to On and the mirror selector switch on the appropriate
side. Operate the mirror switch in all its positions. There should be voit-
age at one of the switch-to-mirror wires in each switch position (except
the neutral position).

10 If there isn't voltage at each switch position, check the wiring
between the mirror and control switch for opens and shorts.

11 If there's voltage, remove the mirror and test it off the vehicle with
umper wires. Replace the mirror if it fails this test (see Chapter 11).

23 Cruise control system - description and check

e
L4
The cruise control system maintains vehicle speed with an eléﬁ;

tronic serve motor located in the engine compartment, whic con-\,
nected to the throttle linkage by a cable. The system consist§.ﬁ/f the

tronic control module, brake switch, control swnches a re!ay\the
»pned sensor and associated wiring. Listed below ar

cedures that may be used to locate common cru:se trol ébxims

Locate and check the CRUISE fuse (see Séctio

3 Have an assistant operate the brake awhlle
operation (voltage from the brake Ilght sé:;cmh actlyal
control).
4 If the brake lights don't come on D\r
problem and retest the cruise contr
5 Inspect the cable Ilnkage‘betwb\the b(uss c

the throttle linkage. The c%qlse (}Qntrol module is Ipcate r&%@@‘n
rear corner of the engy?e\comgar?mept
6  Visually mspecl. the Mre hqrness@mi cc)nffectq:\ Look\i%r corro-
sion and damage@ and. brokda wires. >
7 The vebicléspeedisensox is catéd or) ¢

support it on jack

Chapter 78). Baise the ¥ant of\the EhiC
stands.< Unpug the e?sctnca'monrject c one probe of a digi-
ctor and the other to a

tal voltmeter td the, or}nicrwwz of th

good ground \Nrtmhe vehicle in Neutral\an,d ey On, measure the volt-
age while rotéﬂng ohe wheel with the other one blocked. If the voltage
doesn’t vary as ‘me wb’eel rotates, the sensor is defective.

8 Test drive theVehicle to determine if the cruise control is now

working. If it isn’t, take it to a dealer service department or an automo-
tive electrical specialist for further diagnosis and repair.

rmssnon (see

24 Power window system - description and check

1 The power window system operates electric motors, mounted in the
doors, which lower and raise the windows. The system consists of the
control switches, the motors, the regulators and the wiring hamesses.

2  The power windows can be lowered and raised from the master
control switch by the driver or by remote switches located at the indi-
vidual windows. Each window has a separate motor which is
reversible. The position of the control switch determines the polarity

ch y
e\oru RN

/
dom{ shut o}l\mn/ct . - '&

21.10 To detacl

\‘ S

\
\

and therefore the direction

f operatio
3  The circuit is protect( fuse nd\-u:lmﬂlt breaker. Each
|t’n n in al citcuit breaker, this prevents

motor is also equip
one stuck windowfrom di i e \A(hole ystem.f
' ﬁ%\on!y operate whiap W ignition key is
s Have a window logkout'switch at the master

g
control }wrtch which, when a\:,w dlsables hae\ switches at the rear

windows and, sometimes, the switch at (fhecﬁa‘ss’enger s window also.
Always check th for’e troub eshu_obng a window problem.
5 “Thes& procedures are” gene ‘11 néture, so if you can't find the

. (S‘rqblerq using them, take the vehi g9 a dealer service department or

~.other progerly &quipped ;QQGU’TQCWW
\B *Tf\(he p%\:«? rnckwfs wohl ‘operate, always check the fuse and
cirgyit breakerfirst. b

7 X onlp the ra\dhﬁmdows are inoperative, or if the windows only
pefa control switch, check the rear window lockout
s tyﬁor cora \'sy Tn the unlocked position. Replace it if it doesn’t
ve con{fnum(
eCk}b,e wiring between the switches and fuse panel for conti-
ur the wiring, if necessary.
ﬂTy one window is inoperative from the master control switch,
ather control switch at the window. Note: This doesn't apply to
drivers door window.
‘40 If the same window works from one switch, but not the other,
SO check the switch for continuity.
11 If the switch tests OK, check for a short or open in the circuit
between the affected switch and the window motor.
12 If one window is inoperative from both switches, remove the trim
panel from the affected door and check for voltage at the switch and at
the motor while the switch is operated.
13 If voltage is reaching the motor, disconnect the glass from the
regulator (see Chapter 11). Move the window up and down by hand
while checking for binding and damage. Also check for binding and
damage to the regulator. If the regulator is not damaged and the win-
dow moves up and down smoothly, replace the motor. If there’s bind-
ing or damage, lubricate, repair or replace parts, as necessary.
14 If voltage isn't reaching the motor, check the wiring in the circuit
for continuity between the switches and motors. You'll need to consult
the wiring diagram for the vehicle. If the circuit is equipped with a relay,
check that the relay is grounded properly and receiving voltage.
15 Test the windows after you are done to confirm proper repairs.

25 Airbag - general information

Warning: The models covered by this manual are equipped with
airbags. Airbag systemn components are located in the steering wheel,
steering column, instrument panel and center console. The airbag(s)
could accidentally deploy if any of the system components or wiring
harnesses are disturbed, so be extremely careful when working in these

12
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20.8a To detach the cowl screen,
disconnect the windshield washer lines . . .

8  Disconnect the windshield washer line, remove the single retain-
ing screw, release the five push-in retainers, and remove the cowl
cover (see illustrations).

9  Unplug the electrical connector from the windshield wiper motor
(see illustration).

10 Remove the three wiper motor assembly retaining bolts and
remove the wiper motor assembly,

11 Detach the wiper transmission assembly from the wiper motor
crank arm.

12 Detach the wiper motor crank arm from the wiper motor assembly.
13 Remove the three wiper motor retaining screws and detach the
wiper motor from the bracket.

14 Installation is the reverse of removal. A

‘ Q\.

21 Horn - check and replacement d N \
/‘w \ '\.{:\. ‘\

Check G N

Refer to illustration 21.2 N \, ‘\ N

Note: Check the CIG (cigarette .'rghrerfber‘n) fuse‘b@foré\,begmmng
N\

electrical diagnosis. N\

1 Remove the front bumper fascia (see~ Chapter 1 > ;
2 Unplug the homn electrical canne‘e\tor (see illustra bq)_,/ & \.
3  To test the horn(s), connect\batta
with a pair of jumper wires Af.the ho‘m doesp't solh\d réplace i D
4  Ifthe horn does souf\d check for® voltag‘e"at‘the termma \p(heﬁ the
horn button is depressed. ¥ there\s Vo ta‘ge at we termha \chee'k fora
bad ground at the, horn \,

5  |f there’s a6 \tbitage 't tha, horn: ch\eck they éﬁak (éée Section 6).
Note that most horivxelays are a&ther/fﬁe fqu( i@rrmﬁal or externally
grounded fhree termina[\type AN

20.9 To detach the wiper motor assembiy, unplug the electncal
connector (arrow) and remove the three retaining
screws (arrows)

release the push-in retainers
(left arrow points to one, others not visible
in this photo), remove the single retaining

poes 6e?é<

 voltage to theshomn Qeﬁ'(mna{

20.8¢c
screw (right arrow) . . . \

e S
- - and remove-theé r:o\,vl sgreen

\
<

6 If the relay is OK, ch for v:Qtage to lf're el ay jpower and control
circuits. If either of the ircq\s is hot r‘ace!vmg )ﬁtage inspect the
wiring between the relay and thefuse b.ane!\, -

7 If both relay eireuits ace reée\mg voltage, depress the horn but-
ton and check ;he m:u“!.fro the ?a}gy 19 the horfi Button for continu-
ity to ground. If thb{ks nb contipuity, cHeck tkie-qg"i'cl.m for an open. If
there s no opar%g{u:‘uk replace the'horn butfon.™

If there's contlnu(tv tq, gfound thre ht'he horn button, check for
an, a’éen or short in thel cm:uﬂ)d)m tha’ r‘efay Yto'the horn.
ﬁepibc’ément L & (-;“'
to umtr;non 21.10 ~N\Y)

F{a(pové the onu;urgp ?pscna (see Chapter 11).
1&*\Unp&ug e alectn \connector (see illustration 21.2) and
ﬁmov the\brack ¥ee illustration).

N 1ns}hilatnor§~{ r‘eﬁerse of removal.

\\’

2’1 El;eéi’nhs(de view mirrors - description and check

Notb. Eheck the INT LAMP fuse before beginning electrical diagnosis.
) tric rear view mirrors use two motors to move the glass; one

h fO{ p-and-down adjustments and one for left-to-right adjustments.
,,2 The mirror control switch, which is located in the left (driver’s side)
v front door, can be rotated counterclockwise or clockwise to send volt-

age to the left or right mirror, respectively. With the ignition key turned
to On (engine off), roll down the windows and operate the mirror con-
trol switch through all functions (left-right and up-down) for both the
left and right side mirrors.

3 Listen carefully for the sound of the electric motors running in the
mirrors.
4  |f the motors can be heard but the mirror glass doesn’t move, the
drive mechanism inside the mirror is malfunctioning. Remove and dis-
assemble the mirror to locate the problem (see Chapter 11).

5  If the mirrors don't operate and no sound comes from the mirrors,
check the fuse (see Section 3).

6 If the fuse is OK, remove the door trim panel (see Chapter 11) and
remove the mirror control switch assembly without disconnecting the
wires attached to it. Turn the ignition key to On and check for voltage
at the switch. There should be voltage at one terminal. If there’s no
voltage at the switch, check for an opening or short in the wiring
between the fuse panel and the switch.

7  If there’s voltage at the switch, unplug the electrical connector and
check the switch for continuity in all its operating positions (refer to the
wiring diagrams). If the switch does not operate properly, replace it.

8 Plug in the switch connector. Locate the wire going from the
switch to ground. Leaving the switch connected, connect a jumper
wire between this wire and ground. If the mirror works normally with
this wire in place, repair the faulty ground connection.

9  If the mirror still doesn't work, remove the cover and check the
wires at the mirror for voltage with a test light. Check with the ignition
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19.4a To detach the instrument cluster from the instrument
panel, remove these two screws (arrows)

20.2 Use a voltmeter or test light to check for Hat?’e\ry powe\qt
the wiper motor P h:

N
A Ground D Mr;dsb?é?q wz D
B  Fuse output al rOn} \ "\ /
C  Windshield wiper motor V&Q wiper s}g:rch _
feed (High) &Q"la.’ fszy/ < \"\
20 Wiper motor - chgcf{'hnd réb!acéngnt NS "\-Q\\} 53
e 4 % v
N \.\ N 7 W\
Check GBI R o 7 g P
Refer to rﬂustra;;ﬂn.?@@ X N B £ '\\ <

Note: Refer to the wrrh:@ djagrams‘fgr fre co{\o&s\a\m}focabons in the
following checks. Keep mk‘mmd at power n??res é(e generally larger in
diametér andtbnghtér colorsy where growid, Wice¥“are usually smaller in
diameter andQaiker solors. When €hecking for voltage, probe a
grounded 12- volttest hgﬁf 16 each terminalBt a connector until it lights;
this verifies vo{_rage Teower) at the terminal.

1 If the wiperg work slowly, make sure the battery is in good condition
and has a strong tharge (see Chapter 1). If the battery is in good condi-
tion, remove the wiper motor (see below) and operate the wiper arms by
hand. Check for binding linkage and pivots. Lubricate or repair the linkage
or pivots as necessary. Reinstall the wiper motor. If the wipers still oper-
ate slowly, check for loose or corroded connections, especially the
ground connection. If all connections look OK, replace the motor.

2  If the wipers fail to operate when activated, check the fuse. If the
fuse is OK, connect a jumper wire between the wiper motor and
ground, then retest. If the motor works now, repair the ground connec-
tion. If the motor still doesn’t work, turn the wiper switch to the HI posi-
tion and check for voltage at the motor (see illustration). If there's
voltage at the motor, remove the motor and check it off the vehicle
with fused jumper wires from the battery. If the motor now works,
check for binding linkage (see Step 1 above). If the motor still doesn’t

'\\\20‘1 Uses !;n'?afl screwdriver to pry off the wiper arm nut cover,

F

N

hft the instrument cluster stralgpt up@\nd ré{nove it from the
mstrument\,panét \

7

t’he( remove the nut and pull the arm straight off its
splined shaft

wcrk feplace it. If there's no voltage at the motor, check for voltage at

¢ tfye wiper control module. If there's voltage at the wiper control module
\:Bﬂd no voltage at the at the wiper motor, check the switch for continu-

ity (see Section 9). If the switch is OK, the wiper control module is
probably bad.

3  [If the interval (delay) function is inoperative, check the continuity
of all the wiring between the switch and wiper control module. If the
wiring is-OK, check the resistance of the delay control knob of the
multi-function switch (see Section 9). If the delay control knob is within
the specified resistance, replace the wiper control module.

4 If the wipers stop at the position they're in when the switch is
turned off (fail to park), check for voltage at the park feed wire of the
wiper motor connector when the wiper switch is OFF but the ignition is
ON. if no voltage is present, check for an,open circuit between the
wiper motor and the fuse panel.

5 If the wipers won't shut off unless the ignition is OFF, disconnect
the wiring from the wiper control switch. If the wipers stop, replace the
switch. If the wipers keep running, there’s a defective limit switch in the
motor; replace the motor.

6 If the wipers won't retract below the hood line, check for mechan-
ical obstructions in the wiper linkage or on the vehicle's body which
would prevent the wipers from parking. If there are no obstructions,
check the wiring between the switch and motor for continuity. If the
wiring is OK, replace the wiper motor.

Replacement

Refer to illustrations 20.7, 20.8a, 20.8b, 20.8c and 20.9
7 Pry off the cover for the wiper arm nuts, unscrew the nuts and
remove both wiper arms (see illustration).

12
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17.15 Pull the license plate light assembly
down, then detach the bulb and socket
from the lens assembly

17.20 To replace an instrument cluster
light bulb, turn it counterclockwise
and pull it out

\\“"

15 Pull down the lens and socket, d ach socke fro the
e

(see illustration) and remove the bulb fr th
16 Installation is the reverse of Emanal.
¢

Dome light
Refer to illustrations 17. 1(7/(3:7
17 Carefully pry offtbe legs (s
18 Remove the bulb

19 |l‘|StaH£ltiQH/é thg reve

lnstrumen‘t clu fe ri

Refer #6 f!fusfranom] 7.205 j < \\
20 Ta.gai n‘é’céessWtrumeﬁ( cl ter Hlummatlon lights, the

instrument clustér will h o be rem (see Section 19). The bulbs
can then be removed and replaced from the rear of the cluster (see
illustration). >

N

18 Daytime Running Lights (DRL) - general information

The Daytime Running Lights (DRL) system used on all Canadian
and later US models illuminates the headlights whenever the engine is
running. The only exception is with the engine running and the parking
brake engaged. Once the parking brake is released, the lights will
remain on as long as the ignition switch is on, even if the parking brake
is later applied.

The DRL system supplies reduced power to the headlights so
they will be bright enough for daytime visibility while prolonging head-
light life.

17.18 Remove m‘x\lﬁj{om the dome
\kgh cké( ol

19.3b ... and this one from the
instrument cluster

%d mah‘unctlon with the daytime running lights can be caused by

re of the DRL relay, which is located in back of the front impact

}fbar or by a failure of the microprocessor unit in the instrument cluster

assembly.

19 Instrument cluster - removal and installation

Refer to illustrations 19.3a, 19.3b, 19.4a and 19.4b

Warning: The models covered by this manual are equipped with
airbags. Always disable the airbag system before working in the vicinity
of the impact sensors, steering column or instrument panel to avoid the
possibility of accidental deployment of the airbag(s), which could cause
personal injury (see Section 25). The yellow wires and connectors
routed through the instrument panel are for this system. Do not use
electrical test equipment on these yellow wires or tamper with them in
any way while working under the instrument panel.

Caution: If the vehicle is equipped with a Delco Loc Il or Theftlock
audio system, make sure you have the correct activation code before
disconnecting the battery.

1 Detach the cable from the negative battery terminal and disable
the airbag system (see Section 25).

2  Remove the instrument panel trim plate (Chevrolet models) or the
instrument panel trim pad (Pontiac models) (see Chapter 11).

3  Unplug the electrical connectors from the instrument cluster (see
illustrations).

4  Remove the instrument cluster retaining screws (see illustration)
and lift it from the dash (see illustration).

5 Installation is the reverse of removal.




ey e

Chapter 12 Chassis electrical system

FULLWARE 2005 - www.fullwareonline.com

12-9

2 Twist the bulb socket a quarter turn counterclockwise, then
remove the bulb assembly from the housing. Note: On Chewrolet and
some Pontiac models, the turn signal and side marker light sockefs are
screwed into separate housings. On other Pontiac models, they're in
the same housing.

3  Remove the bulb from the socket.

4 Installation is the reverse of removal.

Rear side marker lights and back-up lights
(Pontiac models)

5  Remove the side marker or back-up light lens retaining screw(s)
and pull the lens assembly out of the bumper fascia.

6 Detach the bulb socket from the lens assembly by turning it coun-
terclockwise.

7  Remove the bulb from the socket.

8 Installation is the reverse of removal.

Rear brake, taillight and turn signal bulbs;
Chevrolet back-up and side marker lights

Refer to illustrations 17.9, 17.70a, 17.10band 17.10c

9  To replace a back-up light bulb (in the trunk lid), simply tumn the
bulb socket counterciockwise, remove the sockst (see illustration)
and remove the bulb from the socket.

10 To replace a brake, taillight, tum signal or side marker bulb (in the
body), detach the trunk carpet liner (see illustration). pee! it back, tum
the bulb socket counterclockwise, remove the socket (see illustra-
tions) and remove the bulb from the socket.

Trunk light

Refer to illustrations 17.11aand 17.11b P

<

11 Pinch the ends of the socket retainer together as shown {se{ lus&\\/

17.10a To _gamﬁqcess"tothqrearb ke, \ $7.10b ...
taillight, turn mgn ﬁ\g
bulbs; release this n

" peel back the t}.‘mk |u

17.11a To replace the trunk lid light bulb,
squeeze the ends of the retainer together
as shown...

711b ...
remove the bulb from the socket

then remove the brake,
taillight, or turn signal buib . . .

then pull down the retainer and

17.9 To replace a back-up light bl on aChéwotetmadel
(located in the trunk lid), ulb :{bcket ‘sounterclockwise
and detach it from the s hthing pulﬂt own and remove the
bulb from the socket [on Paptiac ck -up lights are
located in the rear'bum 2 aﬁdc-aﬂ be replaced by

1S frdm the fascta)

et gncf\bhtp"see illustration).
the sockef (‘ «
,>‘ remgu_‘a}.ﬁ "/

=1 Re.{er to J.'lgﬁrat!ons 17.14 and T7z1*5
14 De1ach}he¢wo screxvs wmsh attach the lens to the trunk lid (see

. or the side rnarker bunb by

17.10c .
tuming the bulb socket counterclockwise
and pulling it out of the lens assembly

17.14 To detach the license plate light
bulb from the fascia, remove these two
retaining screws (arrows)
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16.1a The headhght vertrcal and horizontal adjustment screws
(arrows) are right behind the upper end of the headlight housing;
you'll need a Torx-head tool for these screws (headlight trim
piece removed for clarity)

6  The remainder of installation is the reverse of removal.
7 Make sure the headlights are correctly adjusted (see Section 16).

15 Headlight housing - removal and installation

Warning: The models covered by this manual are equipped with
airbags. Always disable the airbag system before working in the vicinity
of the impact sensors, steering column or instrument panel to avoid the
possibility of accidental deployment of the airbag(s), which could cau
personal injury (see Section 25). The yellow wires and connec; rs
routed through the Iinstrument panel are for this system. Do ni
electrical test equipment on these yellow wires or tamper wi

any way while working under the instrument panel. \
1 Remove the upper air intake splash shield (see xon 141

2 Remove the headlight housing retaining bolts i\m
3 Remove the headlight bulb holders from tife headli ing \

\&ia\{m‘mn t%/

(see Section 14).
4  Detach the headlight housing from tﬁe bra
bracket on the new headlight housing.

\Gon % N

A\

™ m
s d\{Je emph ze
ste

—r

b R s Qe S 7N
i S “1High-Intensifyy 1 %
- - lmaa : e, P

Floor to Center 14 TAENSCY
of Headlamp Lens o
e -

of |cla<\\

i

O W | O
Vem&q 25 FT
Centerhnh\
"\ /‘/
Front of Headlamp
16.3 Headlight
aiming details

16.1b The headlight vertical an hoﬂzonfal adj stmsnt screws
can be accessed through. ‘the trim plece o

5  Installation is the rev,eé of Pamovari.
6 Adjustthe headligh(s (s§\sect‘mn 18).
RN, S

16 Headligg(-\acij*sth\ent‘;‘u o . P
1 \ . "t

o) 2
Refer to illustrabiops 16. 1%72 1b and 163/

n: The headlights 5?‘be aimed w\'récﬂy If adjusted incor-
ree?y}ey could blind the deiver of a'l{ En"commg vehicle and cause a
erio ident or selpysly reduce ourability to see the road. The
h Irghrs ould be checked (o’r ﬁrogér aim every 12 months and any

ight is mstéﬁed er font end body work Is performed. It
Toﬂowrng procedure is only an interim
rary adjustment until the headlights can
adfbsr y a "pm erw uipped shop.
Heﬁdhght v fwo spring loaded adjusting screws, one on the
t(;g)*o’ntro d-down movement and one on the side control-
left movemem (see illustrations).
pleéﬁ'n

é’“severai methods of adjusting the headlights. The sim-
\ “Qgsmon masking tape vertically on the wall in reference to the vehi-

\\\/

requires masking tape, a blank wall and a level floor.

O\ \¢la éenterime and the centerlines of both headlights (see iliustration).

Position a horizontal tape line in reference to the centerline of all

/\\ \~>(he headlights. Note: It may be easier to position the tape on the wall

with the vehicle parked only a few inches away.

5 Adjustment should be made with the vehicle parked 25 feet away
from the wall, sitting level, the gas tank half-full and no unusually heavy
load in the vehicle.

6 Starting with the low beam adjustment, position the high intensity
zone so it is two inches below the horizontal line and two inches to the
right of the headlight vertical line. Adjustment is made by turning the
top adjusting screw clockwise to raise the beam and counterclockwise
to lower the beam. The adjusting screw on the side should be used in
the same manner to move the beam left or right.

7  With the high beams on, the high intensity zone should be verti-
cally centered with the exact center just below the horizontal line.
Note: It may not be possible to position the headlight aim exactly for
both high and low beams. If a compromise must be made, keep in
mind that the low beams are the most used and have the greatest
effect on safety.

8 Have the headlights adjusted by a dealer service department or
service station at the earliest opportunity.

17 Bulb replacement

Front turn signal and side marker lights

1 On all models except Pontiac GT models, remove the headlight
assembly (see Section 15). On Pontiac GT models, unscrew the side
marker lens from the bumper fascia.
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13.7 To find the break, place the voltmeter negative lead against
the defogger ground terminal, place the voltmeter positive lead
with the foil strip against the heating element at the positive
terminal end and slide it toward the negative terminal end - the
point at which the voltmeter reading changes abruptly is the point
at which the element is broken

4 When measuring voltage during the next two tests, wrap a piece of
aluminum foil around the tip of the voltmeter positive probe and press
the foil against the heating element with your finger (see illustration).

5  Check the voltage at the center of each heating element (see
illustration). If the voltage is 6-volts, the element is okay (thers is no
break). If the voltage is 12-volts, the element s broken between the
center of the element and the ground side. if the voltage is 0-volts the
element is broken between the center of the element and positive side.

&  If none of the elements are broken, connect the negative lead to a
good body ground. The reading should stay the same, if it doesn't th'é\

ground connection is bad. N
To find the break, place the voltmeter negative lead agarrs! 7\43

defogger ground terminal. Place the voltmeter positive Iea\d with, tne\ bre., Do “{b( rouc,l'r“me\

foil strip against the heating element at the positive terﬁ#mal ‘e\r‘d é‘%
slide it toward the negative terminal end. The po;nt wmbh the voi

ng element is broken (see illustration). N\ \\

Repair _ AV \
Refer to illustration 13.13 N Nt

ommended for this purpose, suzh as Dupsm paste Nox. 484 forqu».
alent). Included in this kit is pf’astlc‘conducnve epafh, /\

9 Prior to repairing a brea} urn\oﬂ the s‘ystem ard allow’\?\tb\boo!
off for a few minutes.

10 Lightly buH the eie\rnenf Qrea\ with \‘Tr:e ;teei wo’ol (héh clean it

14.2 To detach the headlight assembly
from the radiator support, remove these
two bolts (arrows)

meter deflects from several volts to zero is the pgfﬁt a‘t\wmch\th at- N\ 37

A \ \“

14.3 To disengage the electrical
connector and headlight bulb holder from
the headlight assembly, turn the holder

13.13 To use a defogger repair kit, a mashng }ap&to the
inside of the window at the damagged area, th’en brush
on the special conddctweboatmg 3

thoroughly with rubbing alcohok™ ™\ \

11 Use masking tape to mgsk he\a(‘eahgmg\rér,-a?ed.
12 Thoroughly mix the epbx;%owrﬁh ?hé insirdctions provided
with the repair kit. N
13 Apply the epoxy malen:}( to ?!qe sm ?«mhe maqkrng{ape overlapping
the undamaged arda about 3/ -mch\qn either’end [s{eq iustration).
14 Allow the repal tp’cqre ‘qr 24 hoursﬁefore mm?ng the tape and
using the gystem. e = NN

\

14 Headught bulb - replacemeht

Eefer,fo ﬂlu\stran()ns .2, 14.3ang 14.4
wam‘#hg. Hafcgen gas fifled\bhlbsare under pressure and may shatter
if rhwurfa&e is sf:ratc;heci or: thé bulb is dropped. Wear eye protection
\a'rcf hergdle § }le bu!bs\a.@refu#y grasping only the base whenever possi-
ce of the bulb with your fingers because the
Ql.‘ ?‘!om your /s{n‘#{ oow‘d cause it to overheat and fail prematurely. If you
a Jovfouch rﬁﬂtyib sdrface, clean it with rubbing alcohol.
Refwov‘e_hé upper air intake splash shield.
> 2 ﬂemo\tﬁ the headlight housing retaining bolts (see illustration)
3R y'\e housing assembly out to access the bulb.
/’* /orking at the rear of the headlight housing, rotate the bulb

\‘halder counterclockwise to separate it from the housing while setting
8  Repair the break in the element usmg A, repamm speci caliy rfr-‘c- \

B ﬂ're housing aside (see illustration).
74 Unplug the electrical connector from the bulb holder {see illustra-
tion).
5  Without touching the glass with your bare fingers, plug the electri-
cal connector into the bulb holder and install the bulb holder into the
headlight housing.

14.4 Unplug the electrical connector from
the headlight bulb holder

counterclockwise and pull it out of
the housing
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12.1 To detach the antenna mast from the
bezel, loosen the nut at the bottom of the
mast with a small wrench, back it off,
and unscrew the mast

13 To disengage either rear speaker, push down on the tab on front of
the speaker spacer, lift the spacer and pull the speaker forward. Unplug 6
the electrical connector and remove the speaker from the vehicle.

14 Installation is the reverse of removal.

12.2a Peel back the carpet in the
trunk area ...

and the rear door sill plate.
ntenna lead in the

7 Working in
the trunk compa

12 Antenna - removal and installation

icle/pull t enna lead from
e an and remove the

Refer to illustrations 12.1, 12.2a, 12.2band 12.3

Caution: /f the vehicle is equipped with a Delco Loc Ii or Theftlock
audio system, make sure you have the correct activation code before

disconnecting the battery.

1  Use a small wrench to remove the antenna mast (see illus

tion).

2  Open the trunk, peel back the trunk liner (see illu:
remove the antenna base/bracket retaining screws (see il

(see illustration).
4  If the antenna lead is to be replaced d
nect the antenna lead from the backsid
Then remove any retaining clips un
the antenna lead.

5  To facilitate the removal of th

remove the following interioptrim panels:
right door sill plate and tRe righ rear
door models it will bgﬂg\ce ary e _remo

12.3 Remove the antenna base/bracket
from the outer bezel and the quarter
panel, then detach the antenna
lead (arrow)

' ntenn%t he wire leading to the
Ruljthe antenn(.'; d into the trunk compart-

the reverse of removal.

O\
Mow%@er - check and repair
LN N2
t fogger consists of a number of horizontal ele-

the glass surface.
2'in the element can be repaired without removing the

Turn the ignition switch and defogger system switches to the ON
position. Using a voltmeter, place the positive probe against the defog-
ger grid positive terminal and the negative lead against the ground ter-
minal. If the battery voltage is not indicated, check the fuse, defogger
switch and related wiring.

oA B )

13.5 To determine if a heating element has
broken, check the voltage at the center of
each element - if the voltage is 6-volts, the
element is unbroken - if the voltage is 12-
volts, the element is broken between the
center and the ground side - if there is no

voltage, the element is broken between the

center and the positive side

13.4 When measuring the voltage at the
rear window defogger grid, wrap a piece
of aluminum foil around the positive probe
of the voltmeter and press the foil against

the wire with your finger
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11.3 To detach the radio from the dash, remove these two
screws (arrows)

11.8 To remove the front speaker from
) the door, unplug the electrical connactor
and remove these four screws (arrows

11.4b To detach the antenna lead from
the radio, remove the
hold-down screw . . .

S N\ \ { \
Ignition switch \ N > Cadtlon If the vehicle is equipped with a Delco Loc Il or
\\\\// & \ \ éudjo system, make sure you have the correct activation ¢

Refer to illustrations 10.4, 10.5a &nd Tb.‘{b i, \ \
\ “ disconnecting the battery.
4  Remove the ignition syltch retamsng screws{see j

/ ’

Q

'

5 Detach the ngmnonysw?\ch from the steaqin colum?\h i}e:hg Radio
assembly and unplug, thewalectrls.gl conhectors (see ill : Refer to illustrations 11.3, 11.4a, 11.4b and 11.4c
6 Installation is tHe ?-evers.g of rémpva[ Y  Disable the aitbag system (see Section 25).
g Key lock cyl\nder N\ \_\ I \ 2 Remove the instrument panel trim plate (Chevrolet models) or
Referta JIIustranon TO\B\ N }\ \/ accessory trim plate (Pontiac models) (see Chapter 11).

N\

3  Remove the radio retaining screws (see illustration).
7 Twﬁ the’ ol the an popition, LS Pull out the radio and disconnect the electrical connections and

\
8 Bepress the Iovk button fsee @M) and remove the key antenna lead {see illustrations).

lock cyTlnder 4 " : ;

9 To install the key lock cylmdet turiv'the key to the Run position, g S T b,
depress the fock button and, rotating the key counterclockwise about

five degrees, gentlypush the lock cylinder into place. Front speakers
10 Installation i§ otherwise the reverse of removal. Refer to illustration 11.8

Installation is the reverse of removal.

7 Remove the front door trim panel (see Chapter 11).

8 Unplug the speaker electrical connector (see illustration)
and remove the speaker retaining screws. Remove the speaker from
the door.

9  Installation is the reverse of removal.

11 Radio and speakers - removal and installation

Warning: The models covered
airbags. Always disable the :

by this manual are equipped with
system before working in the vicinity
of the impact sensors, s umn or instrument panel to avoid the Rear speakers 12
possibility of accidental de; of the airbag(s), which could cause
personal injury (see Section 25). The yellow wires and connectors
routed through the instrumen e for this system. Do not use
electrical test equipment on wires or tamper with them in
any way while working under the instrument panel.

10 Remove the rear seatback (see Chapter 11).

11 Remove one of the rear quarter trim panels.

12 Release the four plastic push-in retainers that secure the rear par-
cel shelf, disengage the rear seat belts from the slots in the parcel shelf
and remove the parcel shelf.
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8.5 Detach the combination switch from
the steering column housing assembly
and unplug the electrical connector

5  Detach the combination switch from the steering column housing
assembly and unplug the electrical connector (see illustration).
6 Installation is the reverse of removal.

9 Windshield wiper/washer switch - removal and
installation

Refer to illustration 9.6

Warning: The models covered by this manual are equipped W}tﬁ
airbags. Always disable the airbag system before working in the viciaity ™
of the impact sensors, steering column or instrument panef to avoid fhe
possibility of accidental deployment of the airbag(s). whrc?o’ulﬁ*c\ause
personal infury (see Section 25). The yellow wires an onnec?ﬂ[s
routed through the instrument panel are for this

gsde ch o gt useN
electrical test equipment on these yellow wires or p\a{ rnéhs in

any way while working under the instrument papéh.\, N
Caution: If the vehicle is equipped with a Belco L\s.{c Il ok, The{trock
audio system, make sure you have the correm‘ activativpg ;,055 bbforé
disconnecting the battery. B

1 Detach the cable from the neg@tive batxery rmmh‘a(andrdnsahié \

the airbag system (see Section 25}, N A~

2  Remove the steering wheel (se&, Chapter 10) N / N P

3 Remove the upper anﬂ Iower stewmg cgturqn cdvers (ﬁsn\Qhaﬁ
ter 11). &

4  Remove the cguﬂbhqatton swrtoh fseebecpdn 8 \\\/_
N\

10.5b ...

10.5a Move the ignition scvitch to the left
to detach it from the steering column
housing assembly . ..

9.6 Detach the windshield wiper/washer
switch from the steering column housing
assembly and unplug the
electrical connector {

then pull it back and down and
unplug the electrical connectors

10.4 To remove the ignition switch from
the /sLeenﬂg column housing assembly,
£ remoha tﬁese two scrqws (arrows)
[ "\_ '\

5 Remove the \gmd;shne@ wubeqwas?\er swutch mounting screws
(see illustration 84).
6 Detach the wmdsmelimp&!washer émntcl‘rko\n the steering col-
umn housing askemmﬂ an unplug the electmahcmnector (see illus-
tration). i \ N

7 )ﬁsﬁaliatnon is the reversa oi femovﬂk NS
N\ Y

/ 7 A

Va " |

3= 1_10 J\gmtloﬁ switch and key ruck c’yllnder removal and

\ mstallatmh\ N

-

Wami’r\g T‘Qe mod@{s‘\c‘a\vered by this manual are equipped with
af&)ags Nways d;.{g‘b(e‘{he airbag system before working in the vicinity
\, of rhe{rppacr sensofs, Steering column or instrument panel to avoid the
poss;brhtv of@cq:ide\n(al deployment of the airbag(s), which could cause
persona} mury. Isee Section 25). The yellow wires and connectors
_routedh, th(ough the instrument panel are for this system. Do not use
e!gc?&cal 85t equipment on these yellow wires or tamper with them in
ény N@Mhr.'e working under the instrument panel.
\CaUVOn If the vehicle is equipped with a Delco Loc I or Theftlock
. 8ydio system, make sure you have the correct activation code before
‘disconnecting the battery.
1 Disable the airbag system (see Section 25).
2  Remove the tilt lever, if equipped.
3 Remove the upper and lower steering column covers (see Chap-
ter 11).

10.8 To remove the key lock cylinder, turn
the ignition key to the Run position,
depress the lock button with a
screwdriver or other suitable tool, then
pull out the lock cylinder
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protected system will cause the circuit to fail momentarily, then come
back on. If the circuit doesn't come back on, check it immediately.
Once the condition is corrected, the circuit breaker will resume its nor-
mal function. Some circuit breakers must be reset manually.

6 Relays - general information

General information

1 Several electrical accessories in the vehicle, such as the fuel
injection system, horns, starter, and fog lamps use relays to transmit
the electrical signal to the component. Relays use a low-current circuit
(the control circuit) to open and close a high-current circuit (the power
circuit). If the relay is defective, that component will not operate prop-
erly. The various relays are mounted in engine compariment (see illus-
tration 3.1c) and several locations throughout the vehicle. If a faulty
relay is suspected, it can be removed and tested using the procedure
below or by a dealer service department or a repair shop Defective
relays must be replaced as a unit.

Testing

2  It's best to refer to the wiring diagram for the circuit to determine
the proper hook-ups for the relay you're testing. However, if you're not
able to determine the correct hook-up from the wiring diagrams, you
may be able to determine the test hook-ups from the information that
follows.

3  On most relays, two of the terminals are the relay’'s control circuit
(they connect to the relay coil which, when energized, closes the large
contacts to complete the circuit). The other terminals are the power cir-
cuit (they are connected together within the relay when the control-cir-

cuit coil is energized). Vg

4  Most relays are marked as an aid to help you determine whi /ch’

(

terminals are the control circuit and which are the power circuit. \
5 Connect a fused jumper wire between one of the two coptrol c
cuit terminals and the positive battery terminal. Conn?&}ow
jumper wire between the other control circuit terminal &nd groun
When the connections are made, the relay shoul
relays, polarity may be critical, so, if the relay doesfi't ¢ k -

ping the jumper wires on the control circuit lerl?vﬁa N
6  With the jumper wires connected, ch

| théi‘:{a\c/

7  Turn signal/hazard ﬂashel"\ché\k andr\plaé:ern t\\ D

thls manuaf ;ire e dﬁb%ﬁ)

Warning: The models covgred ith
airbags. Always drsabfe ?h,e airQag tem ore’workmg t%e vicinity
er ‘avoid the

Q;qh could cause
and connectors

I‘hrs bysrem Do not use
)Qs\e? tamper with them in

of the impact sen. sfeehpg column eﬁ'?ﬁ@tmme
possibility of ac€i Z’%pfo&meh{ o irbag(s],
personal 'UIUW (kee S ion 9/5/4
routed through the" dnstru nel are
electricl| test egaipmeqt on e% yell
any way while work?ng ui instrui nel.

Caution: If the veh;cfe is equ.'pped w:th Delco Loc Il or Theftlock
audio system “pake sure you have the correct activation code before
disconnecting the, balfery

1 1995 models are equipped with separate turn signal and hazard
flasher units while 1996 and later models are equipped with a combi-
nation turn signal/hazard flasher. The turn signal flasher on 1995 mod-
els is located at the left side of the dash, to the right of the steering col-
umn. The hazard flasher on 1995 models is plugged into the “conve-
nience center,” which is mounted at the top of the left kick panel. The
convenience center also houses the alarm module, if equipped, and
the horn relay. On 1996 and 1997 models the combination turn sig-
nal/hazard flasher is plugged into the convenience center which is
mounted at the top of the left kick panel. On 1998 and later models the
combination turn signal/hazard flasher is mounted to the brake pedal
bracket above the steering column.

2  You can determine whether a flasher unit is operating correctly by

verifying that it makes an audibie clicking sound when it’s energized.

3  If a turn signal light fails to blink on one side or the other, and the

flasher unit does not make its characteristic clicking sound, a turn sig-

nal buib is out.

3  If both tum signals fail to blink, the problem may be a blown fuse,

a fauity flasher unit, a broken switch or a loose or open connection.

4  |f the turn signal fuse has blown, look for a short in the wiring

before installing a new fuse.

5 [f the fuse is okay, verify that there’s voltage to the flasher.

6 If there's voltage to the flasher, verify that there's voltage out of

the flasher when it's energized. If there's no voltage to the flasher,

check the combination switch {see Section 8)

7  If there's voltage out of the flasher, check the m}cg between the

switch and the tumn signals (tum signal flasher) ) of bgmyeen the switch

and ail the running lights (hazard flasher). T

8 To access the flasher units on all models it\yill b,Shecessary to

remove the left sound insulator panel. /oda NS AN

8  To replace the hazard flasher on 19! odel e combmatlon

turn signal/hazard flasher on 1996 anyg 199 oc!f.-}st simply-tnplug it

from the convenisnce center p of the T& kick panel.

10 To replace the turn smfé’f;::h\‘e&on 95 m els/or the combina-

tion lum signal/hazard flasher o(\] 99@‘65 “ater prodels, unplug the
isenga \ho flasher from its holder on the

\ N

brake pedal mou
11 Make sure fha

Compare the old ‘gne
12 Installation is the n ve

\ 7
\ Z

8 < : Cohbingtion switch - re,moval and installation

\Doss
pebr; al m;ume Section 25). The yellow wires and connectors
ed ¢

e?ectr;ﬁ'al

r toNllustrations, 8.4 and .6\
ﬁnm Nhe merdels uovered by this manual are equipped with
a:rbags Iwéxs“dasabfe ?Iqe aitbag system before working in the vicinity
rmér sensdrs \s?eenng column or instrument panel to avoid the
deployment of the airbag(s), which could cause

instrument panel are for this system. Do not use
gquipment on these yellow wires or tamper with them in

an whilé working under the instrument panel.
nvif the vehicle is equipped with a Delco Loc Il or Theftlock

/(\ aud@ system, make sure you have the correct activation code before
\ ar;connectfng the battery.
A

Detach the cable from the negative battery terminal and disable
the airbag system (see Section 25).

2  Remove the steering wheel (see Chapter 10).

3 Remove the steering column covers (see Chapter 11).

4  Remove the combination switch mounting screws (see illustration).

8.4 To remove the combination switch, remove the indicated
screws (upper arrows and lower left arrow); to remove the
windshield wiper/washer switch, remove the combination

switch and remove the windshield wiper/washer switch
mounting screw (lower right arrow)

—
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3.1a The passenger compartment fuse block, on the left end of
the instrument panel, is accessible after removing the cover;
besides fuses, this block also houses at least one circuit breaker
(arrow), such as the one shown here, which is an accessory
circuit breaker (some passenger compartment fuse blocks
also house circuit breakers for the power windows
and other power accessories)

hidden by the electrical connectors. Merely wiggling an electrical con-
nector on a sensor or in the wiring harmess may correct the open circuit
condition. Remember this when an open circuit is indicated when trou-
bleshooting a circuit. Intermittent problems may also be caused by oxi-
dized or loose connections.

Electrical troubleshooting is simple if you keep in mind that all
electrical circuits are basically electricity running from the battery,
through the wires, switches, relays, fuses and fusible links to each
electrical component (light bulb, metor, etc.) and to ground, fro
which it is passed back to the battery. Any electrical problem isc&n
interruption in the flow of electricity to and from the battery.

3 Fuses - general information

ake sufe you have the
\ hngt e:y
% e nec:
c
( N \ d
e

can aiso be confirmed by visually inspecting it (see illustration).

4 Be sure to replace blown fuses with the correct type. Fuses of dif-
ferent ratings are physically interchangeable, but only fuses of the
proper rating should be used. Replacing a fuse with one of a higher or
lower value than specified is not recommended. Each electrical circuit
needs a specific amount of protection. The amperage value of each
fuse is molded into the fuse body.

If the replacement fuse immediately fails, don’t replace it again
until the cause of the problem is isolated and corrected. in most cases,
the cause will be a short circuit in the wiring caused by a broken or
deteriorated wire.

4 Fusible links - general information - / —

Some circuits are protected by fusible links us;tj]ia Imks are cir-
cuit protection devices that arepart of ;J-K e wiri érnﬁmself that are
designed to melt and open the crrcu‘t‘m(ao a short G’auses exgessive
current flow. Fusible links on these modelsare o?\the +ight-{passen-

ger's side) of the engine com ent.\Qﬂ 1h‘e\ ner \?\gheelwell. Fusible
links are used in circuits which are'qot ‘b{dinaﬁh fuged, such as the
ignition circuit. (\\ 2

o 4
a\%:‘to\be aheavier gauge than the
pe: e is|due to the thick insulation.
re ;i;xera wire augés sr)ﬁaller Ikt;‘mt\he wire they are
t

wire they are pro!
All fusible links

designed to protect. -
Fusible links sdnn t bd nred but a(ng\w\ fivk of the same size
wire W\Qe put in its place. oceduf)s aS Ilows
Disgbnnect the ne y{p( ble fro>r he battery. Caution: If the
veﬂeole/\s\equped ch; I or Theftlock audio system,

! \activation code before discon-

m the wiring harness.
: )ink out of the wiring just behind the elec-

CL, the'gdarha

ck approximately 1/2-inch.
sition he\é'( rical connector on the new fusible link and crimp

S ‘\ Vit m!p’ﬁfa?.\e,,

Refer to illustrations 3.1a, 3.1b, 3.17c and 3.3 Y /
1 The electrical circuits of the vehicle are Q(m \%{y gco b-na—~ N

located on the left end of the instrument ngnel
partment (see illustrations). . /\ "

2  Each of the fuses is demgned\o prm\ect a‘sgecmc
various circuits are identified on the'fuse paqel Its

3  Miniaturized fuses arg€mployedin thenfu Th BC
pact fuses, with blade teFrnmai\desagn \allow ﬂlpﬂh&(
replacement. If an elacmca rnpqnent f\au ays cl fuse
first. The easiest ul(ay to'ghe fusetﬁ\wlt rghj\ eck for
power at the expésec-t{\ermﬁa tfps of each)use ﬁ'& T!'presem on
one side of the mﬁe butinot thé\oth -}hé fugﬁf&\b‘@? A blown fuse
e v S —~

tion of fuses, circuit breakers and fusible lipks, Yhe twolyse b ka\ar
in {he‘engink com-

3.1b To access the fuses in the engine

N a;g@ew

f Use rpar}core solder at each end of the new link to obtain a good
_Sclderoint.
fci ustazp!enry of electrical tape around the soldered joint. No wires
\ “sHould be exposed.
Connect the battery ground cable. Test the circuit for proper
operation.

5 Circuit breakers - general information

Circuit breakers protect components such as power windows,
power door locks and headlights. On some models the circuit breaker
resets itself automatically, so an electrical overload in a circuit breaker

compartment fuse block, remove this
cover; notice that the function and
amperage rating of each fuse location is
clearly indicated on the cover

3.1c The engine compartment fuse block
also contains several important relays;
again, thear functions are indicated on
the cover

3.3 When a fuse blows, the element
between the terminal meits - the fuse on
the left is blown, the fuse on the right
is good
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Cruise control system - description and check ....... 23 Power window system - description and ¢ 24
Daytime Running Lights (DRL) - general information.. 18 Radio and speakers - removal and installatio 11
Electric side-view mirrors - description and check.. 22 Rear window defogger - check and 13
Electrical troubleshooting - general information ... 2 Relays - general information 6
Fuses - general information ..........ccocorccviniicnns 3 Tumn signal/hazard flasher - check 3 4
Fusible links - general information . 4 Windshield wiper/washer switch - rg; 9
General information.............. s 1 Wiper motor - check and rppfa : 20
Headlight bulb - replacement......... ... 14 Wiring diagrams - generaf | 26

1 General information

The electrical system is a 12-volt, negative ground type. Power
for the lights and all electrical accessories is supplied by a lead/acid-
type battery which is charged by the alternator.

This Chapter covers repair and service procedures for the various
electrical components not associated with the engine. Information op
the battery, alternator, ignition system and starter motor can be fou
in Chapter 5. It shauld be noted that when portions of the ele
system are serviced, the negative battery cable should
nected from the battery to prevent electrical shorts and/
Caution: If the vehicle is equipped with a Delco Lo
audio system, make sure you have the correct actj
disconnecting the battery.

the component to bo
point an e!ectrlca] circui

or circuits fail at one
se or ground connection,
through the same fuse and

are
time,
because severé1~ cwcuuts are often rou
ground conngctuo

Electrica‘rppdblems usually stem from simple causes, such as
loose or corroded connections, a blown fuse, a melted fusible link or a
bad relay. Visually inspect the condition of all fuses, wires and connec-
tions in a problem circuit before troubleshooting it.

If testing instruments are going to be utilized, use the diagrams to
plan ahead of time where you will make the necessary connections in
order to accurately pinpoint the trouble spot.

The basic tools needed for electrical troubleshooting include
circuit tester or voltmeter (a 12-volt bulb with a set of test leads can
also be used), a continuity tester, which includes a bulb, battery and
set of test leads, and a jumper wire, preferably with a circuit breaker
incorporated, which can be used to bypass electrical components.
Before attempting to locate a problem with test instruments, use the
wiring diagram(s) to decide where to make the connections.

Voltage ah e\pe ed if a is not functioning

rthe negative bat-

‘ct the other lead to an
@ preferably nearest to
ter lights, voltage is present,
|ch that the part of thé, cikcdit between the electrical connec-
tor nd th battery is probles(l ée,] Continue checking the rest of the
\Bn you reach a point at which no voltage
ween that point and the last test point
th me the problem can be traced to a loose
'in mind that some circuits receive voltage only

od of finding shorts in a circuit is to remove the fuse and
a test light or voltmeter in its place to the fuse terminals. There
be no voltage present in the circuit. Move the wiring harness
side-to-side while watching the test light. If the bulb goes on,
there is a short to ground somewhere in that area, probably where the
insulation has rubbed through. The same test can be performed on
each component in the circuit, even a switch.

Ground check

Caution: If the vehicle is equipped with a Delco Loc Il or Theftlock
audio system, make sure you have the correct activation code before
disconnecting the battery.

Perform a ground test to check whether a component is properly
grounded. Disconnect the battery and connect one lead of a self-pow-
ered test light, known as a continuity tester, to a known good.ground.
Connect the other lead to the wire or ground connection being tested.
If the bulb goes on, the ground is good. If the bulb does not go on, the
ground is not good.

Continuity check

A continuity check is done to determine if there are any breaks in
a circuit - if it is passing electricity properly. With the circuit off (no
power in the circuit), a self-powered continuity tester can be used to
check the circuit. Connect the test leads to both ends of the circuit (or
to the “power” end and a good ground), and if the test light comes on
the circuit is passing current properly. If the light doesn’t come on,
there is a break somewhere in the circuit. The same procedure can be
used to test a switch, by connecting the continuity tester to the switch
terminals. With the switch tumed On, the test light should come on.

Finding an open circuit
When diagnosing for possible open circuits, it is often difficult to
locate them by sight because oxidation or terminal misalignment are

12
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24.7 To detach the glovebox light, remove
these two screws

DO NOT REMOVE |

20 NOT PUNCTURE

O NOT PLACE ANY OBJECTS OW
£ PROTECTIVE AIR BAG COVER

24.8¢c To detach the upper right part of
the instrument panel, remove these two “\ i
screws (arrows) 4

\
§ \‘\

bution duct must be detached from the\ms'm'ﬁen. ranel b
really necessary to remove it to remai the\hmtmrﬁentbanel |/ 7% \
7  Detach the glovebox light {sée illustrationy, ead e

8 Remove the Jnsirumem/panel r‘eramm screws (s
9 Disengage the mstrumen’f\panel éﬁ&;ﬂm y}m\m G bom\'mﬁg
it up and back slightly. \ N N \\,

10 Reach behmdtm: rL:ment Danel a\%r ug anykeﬁq\:gl cal con-
nectors that may sl be ¢ nnested. N\ AL\ &

11 InstallatlomstherevefSe of Pemovai 4k b N\ 2
: \ N N \\ // /\ \ \/
; , ’ : < &

25 Seats < removal and mstallatgdrk

rd N
/ %

Front seat < i 7

1 If you jush want Yo repair or replace the seat itself, or you want to
remove the seat\p-Create more room to work under the dash, unbolt
the seat from the adjuster assembly. Locate the four bolts - one at
each corner - securing the seat to the adjuster assembly (the bolt
heads face down). Remove all four bolts.

2  Tilt the seat up, unplug any electrical connectors underneath and
remove the seat.

3 If you want to replace the seat adjuster assembly, or you need to
remove the adjuster to remove or replace the carpet, unbolt the
adjuster from the floor. The seat adjuster assembly is bolted to the
floor with four bolts.

4 Installation is the reverse of removal. Be sure to tighten all bolts
securely.

24.8a To detach the left end of the
instrument panel, remove this screw
(upper arrow) and nut (lower arrow) o==a

3 the\g; p
ment papel, rgfnovprtbhs o
\screws (arrgwbi

\' s f:0t »“\‘#ezr seat

\a) Unlatch the rear seat back and tilt it forward.

ustrat\or\\\ -

24.8b Tq detach the cenfer part of the
instrument panel, remove these three
N\, screws (arrbws)

24.8e To detach the right end of the
instrument panel remove this nut (arrow)

boxp%

Unhook the outer side belt retractor from the rear seat back.
Remove the spacer from right key pin.

8 Slide the seat back to the right and disengage the left key pin
from the left key slot.

S  Slide the seat back to the left and disengage the right key slot
from the right key slot.

10 Remove the seat back.

11 Press the seat cushion retainer to the rear with a screwdriver.

12 Lift the seat cushion up and remove it.

13 Installation is the reverse of removal.

26 Seat belts - check

1 Check the seat belts, buckles, latch plates and guide loops for
any obvious damage or signs of wear.

2  Make sure the seat belt reminder light comes on when the key Is
turned on.

3  The seat belts are designed to lock up during a sudden stop or
impact, yet allow free movement during normal driving. The retractors
should hold the belt against your chest while driving and rewind the
belt when the buckle is unlatched.

4  Ifany of the above checks reveal problems with the seat-belt sys-
tem, replace parts as necessary.
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23.21 Work a prying tool around the perimeter of the instrument
cluster trim plate in the area surrounding the heater/air
conditioning controls and the radio, gently prying the trim
plate loose

23.28 To remove the heater corelaircon
panels, remove these two screws {arro s)

21 Carefully pry the tri pla‘te_ loosenn the‘a;éa,ar nd t air
conditioning controls ndthe raﬁlo (see allustrapén)
22 Lift up the tnm’ plate and pull it toward yel, then un the elec-

trical connectoﬁ the &im pj\ate \Mrn‘rg harnes{tse Jillustration).
Remove the tfim pl
23 Instaffanon s the'sayerse'of rel

Accassory ‘tnmglat (Po@:‘?models)

24 Reﬁove the accessory trim plat -instrument panel retaining
SCrews. '\

25 Open the.gloyé box door and remove the rest of the accessory
trim plate retainifg screws.

26 Carefully pry the accessory trim plate to the rear to detach it from
the instrument panel.

27 Installation is the reverse of removal.

Heater core/air conditioning evaporator trim
panels

Refer to illustrations 23.2
28 Remove the four trin
29 Disengage the locking tab a
panels apart (see illustration)
30 Installation is the re

and 23.29
r:ﬂf:ammg screws (see illustration).
and slot in the middle and puli the trim

verse of removal

5 for the dimmer

eplacing those

. then disengage the lociong =i and ik in S
and pull the two trim panesis g

24 Instrument panel - removal and instaliation

Refer to illustrations 24.7, 24.8a, 24.8b, 24.8¢c, 24.8d anc 24 8=
Warning: The models covered by this manual are sguipoes wile
airbags. Always disable the air bag system before working in the v
of the impact sensors, steering column or instrument pane! fo avoid e
possibility of accidental deployment of the airbag(s), which could ca
personal injury (see Chapter 12). The yellow wires and connectors
routed through the instrument panel are for this system. Do not use
electrical test equipment on these yellow wires or tamper with them in
any way while working around the instrument panel.

1 Disconnect the negative battery cable. Caution: If the vehicle is
equipped with a Delco Loc Il or Theftlock audio system, make sure you
have the correct activation code before disconnecting the battery.

2 Disable the airbag system (see Chapter 12).

3 Remove the sound insulators, defroster grifles, end caps and
instrument panel trim pad, and instrument cluster trim plate (Chevrolet
models) or accessory trim plate (Pontiac models) (see Section 23).

4 Remove the heater and air conditioning control assembly (see
Chapter 3).

5 Remove the radio (see Chapter 12). Remove the steering wheel
(see Chapter 10), the combination switch and the windshield wiper
switch (see Chapter 12) from the steering column.

6 Remove any air distribation duct retaining screws. (The air distri-

11
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23.14a Remove this instrument panel trim

23.14b ... and this screw (arrow) from : de the g ovebo.l( a‘rQ‘a, refmove
pad retaining screw (arrow) from the the right end these(two\bolts {a(row§} fromythe
leftend... : er ai motiule bracket .

23.16b .
retaining screws (arrows) (

. and remove these three mstrument):@ne\l\tnn'?*@d \

\ N 'L

ment panel trim pad straight up to pop the
g pins above the instrument cluster loose from their
ive holes in the instrument cluster trim plate

23.20a To détach e instrument cluster
trim plate front the instrument panel,
remove this screw (arrow) . .

valance (the valance is the trim piece between the instrument panel
trim pad and the windshield).

14 Remove the instrument panel end caps (see Step 9), then remove
the screws located under the end caps (see illustrations).

16 Open the glovebox and remove the retaining bolts from the pas-
senger side airbag module bracket (see illustration), then remove the
instrument panel trim pad retaining screws (see illustration),

17 Carefully inspect the perimeter of the trim pad and remove any
remaining retaining screws (Pontiacs have more screws along the
upper front edge of the trim pad), then grasp the panel securely and

23.20b .. .this screw (arrow) . . .

23.20c ... and this one (arrow)

detach it from the instrument panel (see illustration).
18 Installation is the reverse of removal.

Instrument panel cluster trim plate (Chevrolet
models)

Refer to illustrations 23.20a, 23.20b, 23.20c, 23.21 and 23.22

19 Remove the instrument panel trim pad (see steps 11 through 17).

20 Remove the instrument cluster trim plate retaining screws (see
illustrations).
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22.5b ...remove these two screws
(arrows) from the mid-consoie . . .

23.6a To detach the center defroster
grille, remove this retaining screw . .. v

Sound insulators
3  The sound insulators are the fiat

position switch, brake lights swi
nesses, etc.).
4  To remove either

the right) then tiltf
electrical connec‘ths th
5

remove 1he mtainlng screw, then gently pry up the upper grille (see
lllustratluns} To remove the center defroster grille on Pontiac models,
simply pry the gritfe out of the dash using a small flat bladed screw-
driver. Try not to scratch the plastic trim around the grille or the dash
surface. To remove the smaller defroster grilles at the left and right
ends of the instrument panel trim pad on Chevrolet models, simply pry
them out.

7 To remove a left or right vent grille, remove the retaining screw
and pry off the grille.

8 Installation is the reverse of removal.

Instrument panel end caps

Refer to illustration 23.9

9 To remove either énd cap on a Chevrolet model, simply pry it off
(see illustration). To remove either end cap on a Pontiac model,
remove the retaining screw.

22.5¢c ...remove these two screws from
the rear storage well of the console . ..

& consqle st?atght up
ot console is
he lo\ohtian of
'S M3 vaqshgtftly on

b{tt mhdels)

23.9 To remove either end cap, simply pry
it off as shown

23.12 Remove the instrument panel trim pad retaining screw
(arrow) in the recess for the center defroster grille (Pontiacs have
two screws in this area)

10 Installation is the reverse of removal. Make sure the grommets for
the locating pins are in good shape, then align the locating pins on the
back of the end cap with their respective grommets. If any of the grom-
mets are cracked or torn, replace them (or the end cap may not stay on).

Instrument panel trim pad

Refer to illustrations 23.12, 23.14a, 23.14b, 23.16a, 23.16b and 23.17
11 Remove the center defroster grille (see Step 6).

12 Remove the retaining screw(s) in the center defroster grille open-
ing (see illustration). Chevrolet models have one screw; Pontiacs
have two.

13 On Pontiac models, remove the valance retaining screws and the

11
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20.3 To detach the outside mirror from
the door, remove these retaining
nuts (arrows)

22.4a Pry the gear position indicator trim
panel straight up to disengage the
retaining clips .. ..

switch.
3  Remove the three mirror’xgtaining nu

detach the mirror from the yehicle’
4  Installation is the f@ of re

Refer to WN,st

1 teenng column cover
half {see iﬁu i ring column covers,

2

22 Cente?«;\oy\ole - removal and installation

Refer to illustrations 22.3, 22.4a, 22.4b, 22.5a, 22.5b, 22.5¢ and 22.5d
Warning: The models covered by this manual are equipped with
airbags. Always disable the airbag system before working in the vicinity
of the impact sensors, steering column or instrument panel to avoid the
possibility of accidental deployment of the airbagf(s), which could cause
personal injury (see Chapter 12). The yellow wires and connectors
routed through the console are for this system. Do not use electrical
test equipment on these yellow wires or tamper with them in any way
while working around the console.

1 Disconnect the negative cable from the battery. Caution: If the
vehicle is equipped with a Delco Loc Il or Theftlock audio system, make
sure you have the correct activation code before disconnecting

21.1 To detach the steering column
covers from the steering column, remove
these three screws (arrows) from the
lower cover

d ch the kneb from the shift
lever, thls}qta’he\ ’gd pull the
knig) stra}ght up

/

22.5a To detach the center console from
the floor, remove this screw (arrow) from
the front storage well . ..

Apply the parking brake lever and place the shift lever in the Neu-
tral position.

3 On vehicles equipped with an automatic transaxle pry out the
shift lever knob retaining clip and remove the knob (see illustration).
On vehicles equipped with a manual transaxle unscrew the shift lever
knob and pry out the shift lever boot. -

4 On vehicies equipped with an automatic transaxie pry out and
remove the gear position indicator trim bezel (see illustrations).

5 Remove the console retaining screws, raise up the consoie (see
illustrations). unpiug any electrical connectors and remove the con-
sole from the vehicle,

6 Installation is the reverse of removal.

23 Dashboard trim panels - removal and installation

Warning: The models covered by this manual are equipped with
airbags. Always disable the air bag system before warking in the vicinity
of the impact sensors, steering column or instrument panel to avoid the
possibility of accidental deployment of the airbag(s), which could cause
personal injury (see Chapter 12). The yellow wires and connectors
routed through the instrument panel are for this system. Do not use
electrical test equipment on these yellow wires or tamper with them in
any way while working around the instrument panel.

1  Disconnect the negative battery cable. Caution: If the vehicle is
equipped with a Delco Loc Il or Theftlock audio system, make sure you
have the correct activation code before disconnecting the battery.

2  Disable the airbag system (see Chapter 12).
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17.8 To detach the lock cylinder from the 17.11 To detach the latch assembly from /8.31 To‘deta\q\the w‘indow from the
door, insert a large screwdriver through the door, remove these three A, egblato\hass&qbly. remove this
the small hole above the lock cylinder and bolts (arrows) { Q\ N\ ‘nht ‘(arrow}
pry off this retainer b, " i
2 nected to the latch assembly. They must be installed exactly the same lock audio sysfr:a; s\e yo&eve ,the ccu'em activation code
way during reassembly. Remove the latch assembly. before disconn (’i’;g\ ﬂeﬁ\a’( o & N
13 Installation is the reverse of removal. 2 Remove th\_ tru'w panel the F?ast\ﬁ W, er deﬂector (see
. Secti )
3 Re ove the wmd w glass/assem %&@&Sectxon 18).
18 Door window glass - removal and installation Oﬁ els with p:b\/wlndows bﬂé}ﬁg the electrical connector
— the indow regulatof motafa

n frokt q.agrs removeﬁb vﬁ;w}:low regulator bolts (see illustra-
] !

= Refer to illustrations 18.3a and 18.3b 3
v 1 Remove the door trim panel and the plastic water deflector(see % T m'e/m(:!!‘5 ﬂ'i‘t:\l SBE/ure the window regulator to the door

Section 15). nll 1583)

2 - Lower the window glass all the way down into the d o&@

3 th S torinowind taini t gy i r;bove the'redulatar assembly.
- } emove the regulator-to-window retaining nuts {see iliu = 3 taila?umls\/ everse of removal.
. tions). I

4 Drill out the rivets which secure the sasheso t}\e w\qdo
illustration 18.3b). Pull off the sashes and sasﬂ Spacer's ang remoye /20 ,Gﬁts{de mirrors - removal and installation
the window from the door by pulling it up and out. i\ \

ed § Installation is the reverse of remova* AN SR, NP (fae{ ¥ illustrations 20.2a, 20.2b and 20.3
B N b > AN N on: If the vehicle is equipped with a Delco Loc Il or Theftlock
et AR, . \.audio system, make sure you have the correct activation code before

cet 19 Window regulator - removal and iﬁsjallatitsh““ Q \\ " gisconnecting the battery.
1 On models with power mirrors, disconnect the negative cable

1 On models with péwer wmdow det\aﬁh\he nega&o\b;&ery from the battery.
cable. Caution: If th,e vehr'tz[e is équrp vnth a’ﬁelco L\o‘q r Theft- 2 Remove the mirror trim panel (see illustrations). On models with

18.3b ... and this one (arrow); the rivets
holding together the sashes, sash spacers

ra- and window must be drilled out before the 20.2a To get to the outside mirror 20.2b ... and remove the triangular
window can be removed from the door retaining nuts, remove this trim panel
mec- (upper arrow points to the rivet for the Phillips screw . ..

Je rear sash; rivet for front sash not visible in
O- previous photo)
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16.7a To detach the door from the 16.7b ... and the lower hinge bolts 6 11 T st door Iock striker,
vehicle, remove the upper hinge (arrow). There are two bolts, but only one oltS{arrows) and
bolts (arrows) . .. is visible stﬂqu up, down or sideways

16 Door - removal, installation and adjustment

Removal and installation

Refer to illustrations 16.7a and 16.7b
Note: The door is heavy and somewhat awkward to remove and install
- at least two people should perform this procedure. This procedure
applies to both front and rear doors.

1 Raise the window completely and disconnect the negative ca
from the battery if equipped with power windows. Caution: If th
cle is equipped with a Delco Loc Il or Theftlock audio syste;
sure you have the correct activation code before d:i?gcan

battery.

2 Open the door all the way and support it on jack€ or block‘s\g;ov\
ered with rags to prevent damaging the paint. \&

3 Remove the door trim panel and enough o(/h‘e atk\d tor to
access all electrical wiring hamesses (see SN »\\/
4  Unplug all electrical connectors, and Gatach
harness retaining clips from the door. }'s a good
nectors to aid the reassembly process:.

5 Working on the door side, défach th rubb‘ér tweemh
body and the door. Pull the witing Pts(n:Nough comﬁl\ ie
and remove the wiring from the
6 Mark around the nges WlthMr a/;,gqeq\\g\mme
realignment dunng reassem
7 Have an assiéta i‘g the’ oorkcg/éthe hin —door bolts
(see illustrati tﬁhdo <(\ O
8 Installafi e rev o(\rem}vrél.

N \
Adjustment \ o
Ffefar to .'Ifu.stfa{m\h 16.17 / ”\ ‘\/
9 Hewng pge‘per deor ta” body chymént is a critical part of a wall
functioning doox  assembly. First ch the door hinge pins and bush-

ings for ex‘eess:vh play. If the door can be lifted (1/16-inch or more)
without the ca(bbo’dy lifting with it the hinge pins and bushings should
be replaced.

10 Door-to-body alignment adjustments are made by loosening the
hinge-to-body bolts or hinge-to-door bolts and moving the door.
Proper body alignment is achieved when the top of the doors are par-
allel with the roof section, the front door is flush with the fender, the
rear door is flush with the rear quarter panel and the bottom of the
doors are aligned with the lower rocker panel. If these goals can't be
reached by adjusting the hinge-to-body or hinge-to-door bolts, body
alignment shims may have to be purchased and inserted behind the
hinges to achieve correct alignment.

11 To adjust the door closed position, verify that the door latch is
contacting the center of the striker. If it isn't, loosen the striker bolts
(see illustration) and adjust the striker as necessary (up, down or

?
Q Vq:rga

\ as necessary
sideways) to provide o hma gagéq‘!en‘twrth the latch mechanism.
Tighten the s!nke"Bbt;s ure nce the stnker Is adjusted.

| ‘ “A
17 Door h&p I k cMr alcq\htch/ removal and
installation
> »)
1 Remove the d panel (s S'ection 15) and peel away the
ater deg‘ector in the vicini@{ component you're planning to

f"\\

TE(ROVB

be\{ dle
rill But t \§ecurlng the inside handle (see illustration

.82 Shde to the rear to disengage its locating tabs from
tl" oor f Yy

"B @ handle, disengage the actuating rods from the back-
side Lo a8 die and remove the handle. Note which rod is con-

7 the same way when the handle is installed.

Q nstallation is the reverse of removal. If you don't have a pop rivet
ller, reattach the handle assembly to the door with a suitable sheet
/\,J metal screw or a nut and bolt.

Outside handle

eé$a\'o/which lever on the handle. The rods must be reattached

\

5  Lift up the outside handle and drill out the two handle assembly
rivets.
6  Pull out the handle assembly, disengage the actuator rod from the

lever on the backside of the handle assembly and remove the handle.
Note how the rod is connected to the handle lever; it must be reat-
tached exactly the same way when the handle is installed.

7  Installation is the reverse of removal. If you don't have a pop rivet
installer, reattach the handle assembly to the door with nuts and bolts.

Lock cylinder

Refer to iflustration 17.8

8 Pry off the lock cylinder retainer clip (see illustration) that
secures the lock cylinder to the door.

9 Disengage the actuator rod from the lock cylinder lever and
remove the lock cylinder.

10 Installation is the reverse of removal.

Latch

Refer to illustration 17.11

11 Remove the screws securing the latch to the door (see illustra-
tion).

12 Working through the large access hole, position the latch as nec-
essary to disengage the actuator rods from the outside door handle
and lock cylinder and the inside handle. Note how these rods are con-
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15.6a Remove the trim panel retaining 15.6b Remove all trim panel retaining
screws inside this recess in the arm rest screws from the rear (shown) and the
front edges of the trim panel

electrical connector from the power door lock switch. Remove the
bezel from the trim panel.

3  On Chevrolet models with power door locks, pry the power door
lock switch out of the door trim panel with a flat-blade screwdriver,
unplug the electrical connector from the switch and remove the switch.
4  On models with power windows, pry the power window switch
out of the trim panel with a flat-blade screwdriver, unplug the electrical
connector from the switch and remove the switch.

5  On models with manually-operated windows, remove the window
regulator handle (see illustrations).

6 Remove the trim panel screws (see illustrations).
7  Once all of the screws are removed, detach the trim pargl frol
the door, disconnect any electrical connectors and remg =
panel from the vehicle by lifting it up and away from tRe door (Sse
illustration). \b
8 If you're planning to repair or replace anything insidethe

CHe b

detach the trim panel from the door, carefully lift it up,
en away, from the door (Chevrolet model shown, Pontiac
models similar)

9  After you're done servicing A y perimeter. If you removed the armrest hanger, reattach it with a pair of
Y- suitable sheet metal screws or small bolts and nuts.
10 Instaliation is otherwise the reverse of removal.

; . e : :
15.8a The water deflector is the plastic liner between the trim 15.8b To get at the inner door components, simply peel off the

panel and the door. Locations of rivets and screws for the window deflector in the area in which you need to work; if you need to
regulator and door handle are indicated by arrows remove the entire deflector, drill out the two rivets (arrows) for the

armrest hanger and remove the hanger
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14.3 To detach the Iock release box from

14.6a The striker retaining nuts and

the latch assembly, release this push-in reinforcement piate can be accessed
retainer (arrow) through the gap between the rear bumper
fascia and the body

3 If you're replacing the latch or the lock cylinder, not just unboiting 9  Detach the |
it from the trunk lid to swap it over to a new trunk lid, releass the push- tration 14.3).
in retainer (see illustration) that secures the lock release box to the 10 To detac
latch and detach the lock release box from the latch assembly. If model, pry off the r
you're repairing or replacing the trunk lid, rather than the latch and lock der on a Pontiac
cylinder, it's not necessary to detach the lock release box from the
latch assembly; simply remove both of them as a single assembly. he lock cylin
4 Remove the latch retaining bolts and remove the latch. t cylinder wi e
5 Installation is the reverse of removal. Be sure to align the latch V@
carefully with the marks you made prior to removal. A(\\\
Striker 1 5%}*0{“@%“0“3' and installation
Refer to illustrations 14.6a and 14.6b

6 Using a wrench inserted down into the space fetween m;“ .5a, 15.5b, 15.6a, 15.6b, 15.6¢, 15.7,
T

n a Chevrolet
the lock cylin-

n't forget the gasket
the trun n Pontiac models, install
e tg)i available, or use nuts and

illustration), remove the striker reinforcement
plate (see illustration) and remove the striker.
i lnstailatlon |5 the reverse of removal, bl don

th power door locks and/or power windows, discon-
nec from the negative terminal of the battery. Caution: If the
%eqmpped with a Delco Loc Il or Theftlock audio system, make
have the correct activation code before disconnecting the

On Pontiac models, pull the inside door handle to the open posi-
tion and carefully pry the upper edge of the handle bezel out of the
door trim pane! with a flat-blade screwdriver. Lift the bezel upward and
remove it from the trim panel. On front doors, flip it over and unplug the

Lock cylinder
Refer to illustration 14.10
8  Remove the trunk lid

14.10 To detach the lock cylinder from 15.5a Use a window regulator handle 15.5b If you don’t have a window
the trunk lid on a Chevrolet (shown), pry removal tool to pop the handle retaining regulator handle removal tool, work a
off this retainer with a screwdriver; to clip loose, then remove the handle clean shop rag up between the handle and
detach the lock cylinder on a Pontiac the door trim panel from underneath as
model, drill out the two rivets shown and pull up on the rag to pop the
handle retaining clip loose, then remove
the handie
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12.10 Remove the lower hood hinge bolts (left arrows) and
remove the lower hood hinge; to detach the upper part of the
fender, remove the two boits on the

right (arrows)

easier to raise the lid, and har
a notch makes it harder to

3  Usea felt-tip
trunk lid hinge (
4 While ap“assi

h@ge boits from

both side an

5 allation™ hen reinstalling the
rrunl<d aﬂ@yhe nge removal.
Adjustment A%

Refer to illostration, \1 3.12

6  Fore-andkaft and side-to-side adjustment of the trunk lid is done by
" moving the hootn relation to the hinge plate after loosening the bolts or

nuts.

7  Scribe a line around the entire hinge plate as described earlier in

this section so you can judge the amount of movement.

8 Loosen the bolts or nuts and move the trunk lid into correct align-

ment. Move it only a little at a time. Tighten the hinge bolts or nuts and

carefully lower the trunk lid to check the alignment.

9 If necessary after installation, the entire trunk lid latch assembly can

be adjusted up and dowri as well as from side to side on the trunk lid so

the lid closes securely and is flush with the rear quarter panels. To do

this, scribe a line around the trunk lid latch mounting bolts to provide a

reference point. Then loosen the bolts and reposition the latch assembly

as necessary. Following adjustment, retighten the mounting boits.

10  Adjust the bumpers on the trunk lid, so that the trunk lid is flush

\ @the rear quarter panels when closed.

/i NN :

o pérside) tunklid hinge bolts,
ip &f the'hinge ta the trunk lid to
hen tha Nd isfinstalled

13.3 Before removing the four
be sure to mark the relation
ensure correct 2

I!] the relatlonshlp of the trunk lid latch to the trunk lid
and remove the bolits (arrows)

1 The trunk lid latch assembly, as well as the hinges, shouid be p

odically lubricated with white lithium-base grease to prevent stickir
wear.
12 The effort required to raise or lower the trunk lid can also be
adjusted, by moving the position of the ends of a pair of torque rods
installed between the two trunk lid hinges (see illustration). Each rod
can be adjusted up or down in one of three positions. To increase the
effort required to raise the trunk lid, or to decrease the effort required to
lower the lid, relocate the rods down a notch. To decrease the effort
needed to raise the lid, or to increase the effort needed to lower the lid,
raise the rods a notch. To move a rod up or down, use a short section of
pipe of a suitable diameter over the end of the rod; don't try to move a
rod with your hand - it's too stiff.

14 Trunk lid latch, striker and lock cylinder - removal and
installation

Caution: If the vehicle is equipped with a Delco Loc Il or Theftlock audio
systern, make sure you have the correct activation code befare discon-
necting the battery.

Latch

Refer to illustration 14.2 and 14.3

1 On models with a remote release system, remove the locking clip,
fiip up the door on the latch assembly and disengage the release cable
from the latch assembly.

2  Mark the relationship of the latch to the trunk lid (see illustration).

i1

—
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12.4a To remove the wheel housing, release these three push-in
retainers (arrows) in the upper part of the housing . . .

12 Fender (front) - removal and installation

Refer to illustrations 12.4a, 12.4b, 12.4¢c, 12.5, 12.8, 12.8a, 12.9b and
12.10

1 Remove the hood (see Section 9).

2  Loosen the front wheel lug nuts, Raise the vehicle, support it
securely on jackstands and remove the front wheels.

3 Remove the splash shield (see illustrations 11.2a and 1 1.2b).

12.4b .
plus three more (n visible
to remove the fg \ flare

three sc arr
\

|
':
s
i

12.8 To remove the fender insulator,
remove these three push-in
retainers (arrows)

‘? ese two (right arrows); the
ks [arrows) to the left of the fender
ﬂére are the lower rear fender

0 A mounting bolts

12.9a To detach the rear part of the 72290 . .:
fender, remove the center fender bracket
bolts (arrows) . . .

4 Remove the whee! housing and the fender flare (see illustrations).
5 Remove the lower fender bracket bolts and the lower fender
bracket (see illustration).

6  Remove the front side marker light (see Chapter 12).

7  Detach the front bumper fascia from the fender (see illustra-
tion 11.3).

8 Remove the three fender insulator push-in retainers (see illustra-
tion) and remove the insulator.

2 Remove the two center fender bracket bolts and the upper fender
bolt (see illustrations) and the center fender bracket.

10 Remove the two lower hood hinge boits (see illustration) and the
lower hood hinge. Remove the two upper fender mousting bolts.

damage to the surrounding body panels
13 installation is the reverse of remofal

runk compartment
surfaces when the lid is

12.5 To detach the lower front part of the
fender, remove these two bolts (arrows)
and remove the lower fender bracket

and the upper bolt (arrow)
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retaining screws
ar wheel wells

11.11 Inside the rear compartment, there are four rear bumper
fascia retaining screws (arrows), two per side (left side (arrows) -
screws shown)

11.13 Remove these four push-in retaine . 11.15 To detach the rear bumper energy absorber, drill out the

underside of the rear buniper fascia, the 5. ihe rivets (Pontiac Coupe and all Chevrolet models except the Z24) or
remove the push-in retainers (Pontiac sedans and Chevrolet Z24
models); the number of rivets may vary - look for semicircular
cutouts in the upper and lower edges of certain boxes, indicating
arivet in that box

8 To remove the frogt bufmper ImE 3i four

except 224

Reaf bumper
Refsr to JMtrqt:a?Ts\ 11. .12. 15 and 11.16

10 Raise the'rear o ehicle a e it secursly on jackstands,
11 Wor{qng inside the rear compartment, remove the upper storage
net retainers for access to the four rear fascia retaining screws - two
per side (see.iliustration) - located inside the compariment. Remove
these four screws.

12  Working inside the rear wheel wells, remove the four rear fascia
retaining screws - two per wheel well (see illustration).

13 Working underneath the rear fascia, remove the four push-in
retainers (see illustration).

14 Remove the rear bumper fascia.

15 To remove the rear bumper energy absorber (see illustration).
drill out the rivets (Pontiac Coupe and all Chevrolet models except the
Z24) or remove the push-in retainers (Pontiac sedans and Chevrolet
Z24 models).

16 To remove the rear bumper impact bar, remove the six retaining a

nuts (three at each end of the bar) from the stud plates (see illustration). 11.16 To detach the rear impact bar from the stud plates, remove
17 Installation is the reverse of removal. six nuts (arrows) - three per side
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11.2a To detach the front bumper fascia
from the splash shield, remove these four
sheet metal screws (arrows) in each
wheel well . . .

142 .

remove these four push-in retainers; retalr}er,
simply pry it up with a screwdriver (Ch%let sho
llar)\\ \

Pontiac models s)lq

handle and cable rearward (ﬁo the\pass\mger c g\w> N
8 Disconnect the gu:de M\rom\he ofd\cabte nd fax he

new cable.

9  With the newbabla a\n\achmj to ‘the |re ewire back
through the fireWall uritih.the new cable redche I assembly.
Make sure théhthe gromriet is pro\;%w seagd o h sides of the
hole in the farewall sh oh.the g)‘ommet/m(\th fingers from the

passenger compzﬁment side to }eat tr@«gromn'iet in the firewall cor-
rectly. p é

10 Install thh carpetand kick pane/carpet retamer

11 Install the hqod Ia'bc;h release handle retaining screw and tighten it
securely. N

12 The remainder of installation is the reverse of removal.

e

11 Bumpers - removal and installation

Warning: The models covered by this manual are equipped with
airbags. Always disable the airbag system (see Chapter 12) before
working in the vicinity of the impact sensors, steering column or instru-
ment panel. Failure to follow these procedures may cause accidental
deployment of the airbag, which could cause personal injury. The
airbag circuits are easily identified by yellow insulation covering the
entire wiring harness. Do not use electrical test equipment on any of

'\\\\.

and these three (arrows)
underneath (right wheel well shown, left
wheel well identical)

11.4 To detach the front bumper fasm:he Na \ar, "
rele; ¢

11.3 To détach the front bumper féscia
from thgfen‘ders, remove\these two bolts
< (ah:ow\s) from aach ‘fender

udetach the front energy absorber from the impact bar,

an

~§ \ﬂr‘llllluﬂ the nine pop rivets (five shown here, other four - located

ne}r ends of absorber - not visible in this photo); to locate the pop
u%ets look for the semi-circular cutouts in the leading edge of the
square above and below each rivet hole (non-Z24 model shown;
Z24 models use six push-in retainers instead)

these wires or tamper with them in any way.

Caution: If the vehicle is equipped with a Delco Loc II or Theftlock
audio system, make sure you have the correct activation code before
disconnecting the battery.

Front bumper

Refer to illustrations 11.2a, 11.2b, 11.3, 11.4and 11.7

1 Raise the front of the vehicle and support it securely on jack-
stands.

2  Disconnect the bumper fascia from the left and right wheel well
splash shields (see illustrations).

3  Detach the bumper fascia from the fenders (see illustration).
Note: Chevrolet models use two bolts to fasten the front bumper fascia
to each front fender, while Pontiac models use two nuts and one screw
to fasten the front bumper fascia to the fender.

4 Disconnect the bumper fascia from the front impact bar (see
illustration).

5  Before removing the bumper fascia, unplug the electrical connec-
tors for the turn signal and parking lights (see Chapter 12).

6 Remove the bumper fascia.

7 Toremove the front bumper energy absorber (see illustration) on
most vehicles, drill out all nine pop rivets (Z24 models use six push-in
retainers instead). To unlock a push-in retainer, pull the head out: to
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9.11 Screw the hood bumpers in or out to
adjust the hood flush with the fenders (left
bumper shown, right bumper identical)

10.6a Gently pry the carpet retainer lo:

10 Hood latch and release cab(g

NN
installation N

Warning: The models cpvered by mrs maﬁua{;?/eqw
airbags. Always disabje the a:rbag sysrem ap )t
working in the vicinity okthe Jmpact seqsors stgering cbi\ gF instru-
ment panel. Farfure follow thase proc-edures may

deployment ofme airkag, whrcrrcowd caus,efoer injury. The
airbag circujts am\qas.'fy\fdenufzed by yeHow h?su S%f? covering the
entire wifiag hamess}\Do naf use glectrica ?esf eﬁu;pmenf on any of
these‘Wiras’or ramper\mh rhé.m in any Wdy

Hood latch \__~ <

Refer to t{fustramons 10.2a and 10. 2b

1 Scribs a lind.around the latch to aid allgnment when installing.
then remove meg_rétalnmg bolts to the radiator support (see illustration
9.10d). Remove the latch.

2  Disconnect the hood release cable by disengaging the cable from
the latch assembly (see illustrations).

3 Installation is the reverse of removal. Adjust the latch so the hood
engages securely when closed and the hood bumpers are slightly
compressed (see Section 9).

Release cable

Refer to illustrations 10.6a, 10.6b and 10.7

4  Disconnect the release cable from the hood latch assembly as
described in Step 2.

5  Unclip the release cable from the engine wiring harness. Attach a
piece of wire to the cable.

10.2a To disconnect the cable from the
hood latch mechanism, pry the cable
ferrule out of the latch assembly . ..

ée\ngage the'cable end
its s‘qt inthe latch
N\ \,

G 'dipre are three locating pins under the front door portion
\e-carpet retainer on sedan models (shown) and two more

(', “pins’under the rear door portion. On coupes there are four pins

under the front door part

10.7 To detach the hood latch release cable handle, remove this 11
retaining screw (arrow)

8 Working in the passenger compartment, remove the kick
panel/carpet retainer (see illustrations), then peel back the carpet to
expose the hood latch release cable and handle.

7  Remove the hood latch release handle retaining screw (see illus-
tration).

8 Trace the cable forward to the grommet where the cable goes
through the firewall and pry the grommet out of the firewall. Pull the
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9.2 Mark the relationship of the hinges to the hood as shown,
then, with the help of an assistant to hold the hood, remove the
retaining bolts (arrows) from each hinge plate and lift off the hood

be lubricated with a thin coat of grease to reduce wear and ensure free
movement. Lubricate the door and trunk locks with spray-on graphite
lubricant.

8 Windshield and fixed glass - replacement

Replacement of the windshield and fixed glass requires the use of
special fast setting adhesive/caulk materials. These operations should
be left to a dealer or a shop specializing in glass work.

9 Hood - removal, installation and adjustment

Removal and installation

Refer to illustration 9.2

Note: The hood is somewhat awkward to ra
two people should perform this procedure. /
1 Open the hood, then place blanket;,fa( ad
cowl area of the body. This will protec:tfthe bat

is lifted off.

2  Make marks or scribe a lme aﬁ-qund 1
proper alignment during install aﬂqn (ses illustration).

3  Disconnect any cables.or wires, that wmﬁqgﬁith Nwa

4  With an assistant s@pportmg the\we ig o}jhe he -‘- ove the

he‘fgnr}ers

9.10b To release a push-in retainer,
simply pry up the center part with a tool
like this one or a flat-blade screwdriver

vin tne hinge pla slot
a line aro

/// \91 \Loos
<. ent. Wove it

I
\?cgysted u

an gﬁ!i ar reast >

\\,

and p int ak\the‘ﬁood A\

9.10c Mark the relationship of the hood
latch to the crossmember to provide a
visual indicator of the adjustment

9.10a To remove the hood ltch over, release the plsh-in
retainers (arrows) (1996 model s own\k(her ﬁiode] years similar)

J

hinge-to-hood bolts an the ood\
6 installation is the r ver-:r}b(remwal Nzg.Mﬁe hinge bolts with the

marks made in /st-u;r& \\

Ad]ustmgnti} DD
Refer to illu: Ob g 10c {ou\aodg 11
; i;

ore-and-aft an ide af tme of the hood is done by
ar Iocs g the bolts or nuts.
re Rnge plate so you can determine

ﬂ'\q amoun®of movement.
bolts or, ts émfmove the hood into correct align-

ly aditle q ime. Tighten the hinge bolts and care-
o he position.

allation, the entire hood latch assembly can
n as well as from side-to-side on the radiator
closes securely and flush with the fenders. First,
latch cover (see illustrations). To make the adjust-
me t, tr{b;e a line or mark around the hood latch to provide a refer-
e e drat~'(sae illustration), then loosen the latch retaining bolts (see
on) and repaosition the latch assembly, as necessary. Follow-

ng djustment, retighten the mounting boits.
Finally, adjust the hood bumpers (see illustration) on the radiator

ull ow th,

hoodWo einéx{n‘a \» support so the hood, when closed, is flush with the fenders.

12 The hood latch assembly, as well as the hinges, should be period-
ically lubricated with white, lithium-base grease to prevent binding and
wear.

9.10d To adjust the position of the closed
hood, loosen the hood latch bolts (arrows)
and move the hood latch a little at a time,
alternately closing the hood and noting its
position in relation to the gaps between
the hood and the fenders
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7 Let the filler harden until you can just dent it with your
fingernail. Use a body file or Surform tool (shown here) to rough-
shape the filler

‘- several layers of primer to the area. Don’t spray the
on too heavy, so it sags or runs, and make sure each coat
before you spray on the next one. A professional-type spray
gun is being used here, but aerosol spray primer is available
inexpensively from auto parts stores

9 You shouldn't be able to feel any ridge 2
the filler to the bare metal or from-{he

.

11 The primer will help reveal imperfections or scratches. Fill 12 Finish sand the primer with very fine sandpaper (400 or 600~
these with glazing compound. Follow the label instructions and grit) to remove the primer overspray. Clean the area with water
sand it with 360 or 400-grit sandpaper until it's smooth. Repeat and allow it to dry. Use a tack rag to remove any dust, then apply
the glazing, sanding and respraying until the primer reveals a the finish coat. Don’t attempt to rub out or wax the repair area
perfectly smooth surface until the paint has dried completely (at least two weeks)

B e CEEERR
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These photos illustrate a method of repairing simple dents. They are intended to supplement Body repair - minor
damage in this Chapter and should not be used as the sole instructions for body repair on these vehicles.

If you can’t access the backside of the body panel to hammer
out the dent, pull it out with a slide-hammer-type dent puller. In Tap with a hammer
the deepest portion of the dent or along the crease line, drill or metal back to its

punch hole(s) at least one inch apart. . .

gle and operate it.

F'to help ‘pop’ the

otr're finished, the dent

pntour and about 1/8-inch
g'metal

4 When the paint is removed, touch will probably be more

helpful than sight for telling if the metal is straight. Hammer

down the high spots or raise the low spots as necessary.
Clean the repair area with wax/silicone remover

3 Using coarse-grit sandpape
bare metal. Hand sanding works

5 Following label instructions, mix up a batch of piastic filler and 6 Working quickly so the filler doesn’t harden, use a plastic

hardener. The ratio of filler to hardener is critical, and, if you mix it applicator to press the body filler firmly into the metal, assuring it

incorrectly, it will either not cure properly or cure too quickly (you bonds completely. Work the filler until it matches the original
won't have time to file and sand it into shape) contour and is slightly above the surrounding metai
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Repair of dents

20 When repairing dents, the first job is to pull the dent out until the
affected area is as close as possible to its original shape. There is no
point in trying to restore the original shape completely as the metal in
the damaged area will have stretched on impact and cannot be
restored to its original contours. It is better to bring the level of the dent
up to a point which is about 1/8-inch below the level of the surrounding
metal. In cases where the dent is very shallow, it is not worth trying to
pull it out at all.

21 If the back side of the dent is accessible, it can be hammered out

gently from behind using a soft-face hammer. While doing this, hold a
block of wood firmly against the opposite side of the metal to absorb
the hammer blows and prevent the metal from being stretched.

22  If the dent is in a section of the body which has double layers, or
some other factor makes it inaccessible from behind, a different tech-
nique is required. Drill several small holes through the metal inside the
damaged area, particularly in the deeper sections. Screw long, self-
tapping screws into the holes just enough for them to get a good grip
in the metal. Now the dent can be pulled out by pulling on the protrud-
ing heads of the screws with locking pliers.

23 The next stage of repair is the removal of paint from the damaged
area and from an inch or so of the surrounding metal. This is done with
a wire brush or sanding disk in a drill motor, although it can be done
just as effectively by hand with sandpaper. To complete the prepara-
tion for filling, score the surface of the bare metal with a screwdriver or
the tang of a file, or drill small holes in the affected area. This will pro-
vide a good grip for the filler material. To complete the repair, see the
subsection on filling and painting later in this Section.

Repair of rust holes or gashes
24 Remove all paint from the affected area and from an inch or sg6f
the surrounding metal using a sanding disk or wire brush mounteé |n
drill motor. If these are not available, a few sheets of sandpaper
the job just as effectively.

25 With the paint removed you will be able to dete

than to repair large areas of rust.
26 Remove all trim pieces from the affetiel
will act as a guide to the original sha Dé
headlight shells, etc. Using metal s

area can be filled and
ing and painting.

hich contain filler paste and a tube of resin hardener
are best for this type of repair work. A wide, flexible plastic or nylon
applicator will be necessary for imparting a smooth and contoured fin-
ish to the surface of the filler material. Mix up a small amount of filler on
a clean piece of wood or cardboard (use the hardener sparingly). Fol-
low the manufacturer's instructions on the package, otherwise the filler
will set incorrectly.

31 'Using the applicator, apply the filler paste to the prepared area.
Draw the applicator across the surface of the filler to achieve the
desired contour and to level the filler surface. As soon as a contour
that approximates the original one 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 at 20-minute intervals until the level of the
filler is just above the surrounding metal.

N

32 Once the filler has hardened, the excess can be removed with a
body file. From then on, progressively finer grades of sandpaper
should be used, starting with a 180-grit paper and finishing with 600-
grit wet-or-dry paper. Always wrap the sandpaper around a fiat rubber
or wooden block, otherwise the surface of the filler will not be com-
pletely 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 smooth finish is produced in the final stage.

33 At this point, the repair area should be surrounded by a ring of
bare metal, which in turn should be encircled by the finely feathered
edge of good paint. Rinse the repair area with clean water until all of
the dust produced by the sanding operation is gon
34 Spray the entire area with a light coat of mep. Thns will reveal
any imperfections in the surface of the filler.

paint are perfect. Rinse the area
completely.

35 The repair area is no
carried out in a warm, dy
condmons can be creat 3

e acts of a slight mis-
e strips, door handles,
moved Use masking tape
ﬁé}the masking operations.
At can thoroughly, then spray a test
@hmque is mastered. Cover the repair
The thickness should be built up using
rather than one thick one. Using 600-grit
b down the surface of the primer until it is

acl the wet-or-dry sandpaper periodically rinsed as
=-primer to dry before spraying additional coats.
on the top coat agatn bui!ding up the thickness by using

and then, using a clrcular motion, work out until the whole repair
and about two inches of the surrounding original paint is covered.

emove all masking material 10 to 15 minutes after spraying on the
final coat of paint. Allow the new paint at least two weeks to harden,
then use a very fine rubbing compound to blend the edges of the new
paint into the existing paint. Finally, apply a coat of wax.

6 Body repair - major damage

1 Major damage must be repaired by an auto body/frame repair
shop with the necessary welding and hydraulic straightening equip-
ment.

2  If the damage has been serious, it is vital that the structure be
checked for proper alignment or the vehicle's handling characteristics
may be adversely affected. Other problems, such as excessive tire
wear and wear in the driveline and steering may occur.

3 Due to the fact that all of the major body components (hood,
fenders, etc.) are separate and replaceable units, any seriously dam-
aged components should be replaced rather than repaired. Sometimes
these components can be found in a wrecking yard that specializes in
used vehicle components, often at considerable savings over the cost
of new parts.

7 Hinges and locks - maintenance

Once every 3000 miles, or every three months, the hinges and
latch assemblies on the doors, hood and trunk should be given & few
drops of light oil or lock lubricant. The door-latch strikers should also

"
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Once svery six months, wax the body and chrome trim. If a
chrome Cleaner is used to remove rust from any of the vehicle's plated
parts, remember that the cleaner also removes part of the chrome, so
use it sparingly.

3 Vinyl trim - maintenance

Don't clean vinyl trim with detergents, caustic soap or petroleum-
based cleaners. Plain soap and water works just fine, with a soft brush
to clean dirt that may be ingrained. Wash the vinyl as frequently as the
rest of the vehicle. After cleaning, application of 2 high-quality rubber
and vinyl protectant will help prevent oxidation and cracks. The protec-
tant can also be applied to weatherstripping, vacuum lines and rubber
hoses, which often fail as a result of chemical degradation, and to the
tires.

4  Upholstery and carpets - maintenance

1 Every three months remove the floor mats and clean the interior of
the vehicle (more frequently if necessary). Use a stiff whisk broom to
brush the carpeting and loosen dirt and dust, then vacuum the uphol-
stery and carpets thoroughly, especially along seams and crevices.

2 Dirt and stains can be removed from carpeting with basic house-
hold or automotive carpet shampoos available in spray cans. Follow
the directions and vacuum again, then use a stiff brush to bring back
the “nap” of the carpet.

3 Most interiors have cloth or vinyl upholstery, either of which can
be cleaned and maintained with a number of material-specific cleaners
or shampoos available in auto supply stores. Follow the directi {
the product for usage, and always spot-test any upholstery cleapé
an inconspicuous area (bottom edge of a back seat cushion) to ehsul
that it doesn't cause a color shift in the material.
4 After cleaning, vinyl upholstery should be treated ith a protec-

Caution: Do not use protectant on vinyl-covere
5  Leather upholstery requires special ¢é
regularly with saddlesoap or leather cleamsg,
line, nail polish remover or thinner to ciéa

6  After cleaning, regularly treg
conditioner, rubbed in with a
leather upholstery.

7  In areas where the i

A\ = : {Q;%
I T PN

Wan

nt and rear

vice department or qualified auto body shop. Below is a list of the
equipment and materials necessary to perform the following repair
procedures on plastic body panels. Although a specific brand of mate-
rial may be mentioned, it should be noted that equivalent products
from other manufacturers may be used instead.

Wax, grease and silicone removing solvent

Cloth-backed body tape

Sanding discs

Drill motor with three-inch disc holder

Hand sanding block

Rubber squeegees

Sandpaper

Non-porous mixing palette

Wood paddie or putty knife

Curved tooth body file

GM part no. 12345744 Compoxy Repair Material, or equivalent

(for flexible paneis)

1 Remove the damaged panel, if necessary or desirable. In most
cases, repairs can be carried out with the panel installed.
2  Clean the area(s) to be repaired with a wax, grease and silicone
removing solvent applied with a water-dampened cloth.
3 i the damage is structural, that is, if it extends through the panel,
clean the backside of the panel area to be repaired as well. Wipe dry.
4  Sand the rear surface about 1-1/2 inches beyond the break.
5 Cut two pieces of fiberglass cloth large eneygh to overlap the
break by about 1-1/2 inches. Cut only to the regi
6  Mix the adhesive from the repair kit acetrdi
included with the kit, and apply a layer of
1/8-inch thick on the backside of the-pase

ateri he edge.
e area(s) to be
painted surface.

a rotary file), cut a “v”
de. Remove all dust and

ng material until it reaches a level
ing finish.
to 30 minutes at 60-degrees to 80-

contour of the area being repaired with a
or pits remain, mix and apply additional adhe-

the damaged area with sandpaper to establish the

r of the surrounding surface.

o
uray CQ

Steel body panels

See photo sequence

Repair of minor scratches

17 If the scratch is superficial and does not penetrate to the metal of
the body, repair is very simple. Lightly rub the scratched area with a
fine rubbing compound to remove loose paint and built-up wax. Rinse
the area with clean water.

18 Apply touch-up paint to the scratch, using a small brush. Con-
tinue to apply thin layers of paint until the surface of the paint in the
scratch is level with the surrounding paint. Allow the new paint at least
two weeks to harden, then blend it into the surrounding paint by rub-
bing with a very fine rubbing compound. Finally, apply a coat of wax to
the scratch area.

19 If the scratch has penetrated the paint and exposed the metal of
the body, causing the metal to rust, a different repair technique is
required.' Remove all loose rust from the bottom of the scratch with a
pocket knife, then apply rust inhibiting paint to prevent the formation of
rust in the future. Using a rubber or nylon applicator, coat the
scratched area with glaze-type filler. If required, the filler can be mixed
with thinner to provide a very thin paste, which is ideal for filling narrow
scratches. Before the glaze filler in the scratch hardens, wrap a piece
of smooth cotton cloth around the tip of a finger. Dip the cloth in thin-
ner and then quickly wipe it along the surface of the scratch. This will
ensure that the surface of the filler is slightly hollow. The scratch can
now be painted over as described earlier in this section.
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body” type construction. The major body components, floor pan and
front and rear frame side rails are welded together to create a rigid
structure which supports the remaining body components, drivetrain,
front and rear suspension components and other mechanical compo-
nents.

Certain body components are particularly vulnerable to accident
damage and can be unbolted and repaired or replaced. Among these
parts are the body moldings, front fenders, doors, bumpers, the hood,
trunk lid and all glass.

Only general body maintenance practices and body pane! repair

procedures within the scope of the do-it-yourselfer are included in this

Chapter.

1 The condition of your vehicle’s body is very important, because
the resale value depends a great deal on it. It's much more difficult to
repair a neglected or damaged body than it is to repair mechanical
components. The hidden areas of the body, such as the wheel wells,

.the frame and the engine compartment, 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 a good idea to have the
underside of the body steam cleaned. All traces of dirt and oil will be
removed and the area can then be inspected carefully for rust, dam-
aged brake ines, frayed electrical wires, damaged cables and other
problems. The front suspension compenents should be greased after
compiletion of this job.

3 At the same time, clean the engine and the engine compartment
with a steam cleaner or water-soluble degreaser.

4  The wheel wells should be given close attention, since undercoat-
ing can peel away and stones and dirt thrown up by the tires can cause
the paint to chip and flake, allowing rust to set in. If rust is found, clean
down to the bare metal and apply an anti-rust paint.

5 The body should be washed about once a week. Wet the vehicle
thoroughly to soften the dirt, then wash it down with a soft sponge and
plenty of clean soapy water. If the surplus dirt is not washed off very
carefully, it can wear down the paint.

6 Spots of tar or asphalt thrown up from the road should be
removed with a cloth soaked in solvent.

11
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METRIC TIRE SIZES

A"

iy /ASPECTRATIO
(SECTION HEIGHT)
C- p ot cbbbnd A M et
COMMERCIAL mmr'g WIDTH) ::
SECTION WIDTH gg cogsrmxmon TYPE
LLIMETERS) -RADIAL
o 185 B-BIAS - BELTED
| 195 D-DIAGONAL (BIAS)
205
ETC

18.1 Metric tire
size code

through the reservoir filler cap.
10 Instali the drivebelt (see Chapter 1).
11 Bleed the power steering system (see Section 17). -

17 Power steering system - bleeding

1 This is not a routine operation and normally will only be requ
when the system has been dismantled and reassembied.
2 Fill the reservoir to the correct level with fluid of
mended type and allow it to remain undisturbed for at le&
utes,

3  Start the engine and run it for two or three
the reservoir and add more fluid as necessary.
4 Repeat the operations described in the pke
the fluid level remains constant.
5 Raise the front of the vehicle until

7 Lower the vehicle fo the
move the vehicle foryw4

full left lock. Re e reservoir is
extremely foamy utes with the
engine swi rations. At the
same fi t or loose pulley.
Check are not touching any
other part'of the v or the exhaust manifold.

condition and ana jectionably noisy pump (low fiuid level and/or air
in the power ste luid are the leading causes of this condition). If,
however, either or both conditions persist after a few trials, the power
steering system will have to be thoroughly checked. Do not drive the

vehicle until the condition(s) have been remedied.

18 Wheels and tires - general information

Refer to illustration 18.1

All vehicles covered by this manual are equipped with metric-
sized fiberglass or steel-belted radial tires (see illustration). Use of
other size or type of tires may affect the ride and handling of the vehi-
cle. Don't mix different types of tires, such as radials and bias belted,
on the same vehicle as handling may be seriously affected. It's recom-

CAMBER CASTER
— -—

19.1 Camber,
er and toe-in
angles

nt to the overall handling, brak-

. Unbalanced wheels can adversely

ristics as well as tire life. Whenever a

tire and wheel should be balanced by a
ent.

Mignment - general information

\‘bmstrar:on 19.1

ont end alignment refers to the adjustments made to the front

@eeis so they are in proper angular relationship to the suspension

d the ground (see illustration). Front wheels that are out of proper
alignment not only affect steering control, but also increase tire wear.
Camber and toe-in are the only angles that can be adjusted on the
vehicles covered by this manual, but caster should also be measured
to determine if any suspension parts are bent.

Getting the proper front wheel alignment is a very exacting pro-
cess, one in which complicated and expensive machines are neces-
sary to perform the job properly. Because of this, you should have a
technician with the proper equipment perform these tasks. We will,
however, use this space to give you a basic idea of what is involved
with front end alignment so you can better understand the process and
deal intelligently with the shop that does the.work. -

Camber is the tilting of the front wheels from vertical when viewed
from the front of the vehicle. On the vehicles covered in this manual,
camber can only be adjusted by elongating the lower strut-to-knuckle
hole.

Caster is the tilting of the top of the front steering axis from the
vertical: a tilt toward the rear is positive caster and a tilt toward the
front is negative caster. Caster is not adjustable on these vehicles.

Toe-in is the turning in of the front wheels. The purpose of a toe
specification is to ensure parallel rolling of the front wheels. In a vehicle
with zero toe-in, the distance between the front edges of the wheels
will be the same as the distance between the rear edges of the wheels.
The actual amount of toe-in is normally only a fraction of an inch. Toe-
in adjustment is controlled by the position of the tie-rod end on the tie-
rod. Incorrect toe-in will cause the tires to wear improperly by making
them scrub against the road surface.



Chapter 10 Suspension and steering systems

FULLWARE 2005 - www.fullwareonline.com

10-13

15.8 Unscrew these tube nuts (arrows) and disconnect the power
steering pressure and return lines from the steering gear

vent the shaft from turning, turn the ignition key to the lock position
before beginning work or run the seat belt through the steering wheel
and clip the seat belt into place.

1 Park the vehicle with the wheels pointing straight ahead.

2  Remove the left side under-dash panel.

3  Follow the steering column down towards the firewall and locate
the intermediate shaft upper pinch bolt. Mark the relationship of the
intermediate shaft to the steering shaft, then remove the bolt.

4 Loosen the wheel lug nuts, raise the vehicle and support it
securely on jackstands.

5 Remove the front wheels.

A B‘ sconnect the

15.11 Mark the relationship of th r qunnt—coupllng to the
steering gear input shaft, rernove\the \pfm:‘h Bbolt (arrow)

to the torgue listed in this Chapter's\Spec ‘thﬂxe —"
W

éﬂ(qlr n you're done and
agt‘s\acmr ‘)

ovbl and Jnstallatlon

16 Power stéennb\p\@

U - S\
Removal * = ( ‘.__\_\ \
Reférto illustrations 16.4, Vﬁ;nd 1670 "/
ble jrom the n%a‘*me battery terminal. Caution: If

6 Disconnect the tie-rod ends from the steering knuckles (see Sec- \th Steré0) Iq your vehic: 15 equicped with an anti-theft system, make sure

tion 13).
7 Remove the steering gear mounting bolts (see illustration). &

8 = Place a drain pan under the left (driver’s side) of the steerin§ gea Qb

then disconnect the pressure and return hoses attached tg.the
steering gear assembly (see illustration). Note: /f availablé,
nut wrench to prevent rounding-off the fittings. Plug the ends
disconnected hoses and the holes in the powers@en\\g hdysing
prevent contamination.

9 Remove the plastic shroud protect:ngrfh\e Iowé\u')v\rrre te )

shaft U-joint coupling.

10 Mark the relationship of the Iowq.rl \eﬁqednate%aﬁh j0$ Cou-

pling to the steering gear. \é

11 Remove the pinch bolt fronyfﬁb\Nat shéﬂqp sieén
U-joint (see illustration).

12 Remove the intermediate sha asse bly

13 Support the suspen/m m

14 Remove the two rear suspension Brossme %a hvg its and

the four other crossmnmbe( bolts, then IO»Q e crossu?ne ber slightly

to provide sufficlent cleé\ance\or re | of the

15 Remové the '-‘.téenng\gg rouqf‘ e left

16 Instdlation is thé\reverse\ofr val, ﬁé\sbs ighten all fasteners

P yc}u have ile correcr activation code before disconnecting the battery.

emo drwebe& on 'R 2t engines (see Chapter 1), Remove the
duc‘n &ehgme‘or 12.3L and 2.4L engines (see Chapter 4).
ect 1 \tﬁ}et sand outlet hoses from the power steering

r'") N\
nbol @( steering pump from the bracket on 2.2L engines
l“ from the rear of the camshaft housing on 2.3L and

| e\s_‘_,
/ Ve the pump.
nZ.2L engines, remove the pulley from the power steering

a.p/wdh a suitable pulley removal tool (see illustration). Pulley

‘Lﬂfovai and installation tools are available at most auto parts stores

Install the pulley on the new pump using a special installation tool

\) (see illustration). Caution: Do not use a press fo install the pulley. The

pulley should be installed so the face of the pulley is flush with the end
of the pump shaft.

8 Installation.is the reverse of removal. Tighten the pump bolts and
the fittings securely.

9 Prime the pump by turning the puliey in the reverse direction to
that of normal rotation (counterclockwise as viewed from the front)
until air bubbles cease to emerge from the fluid when observed

16.4 To remove the powsr steering pump,

on 2.2L engines remowe $is bolt (arrow)
and the other two balts, wiich are
accessed through the holes i the pulley

16.6 A typical power steering pump pulley
removal tool

16.7 A typical power steering pump pulley
installation tool

| BN W O
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on jackstands. Remove the wheel

13.2a Before removing the tie-rod end, loosen the jam nut .
2

illustration)

3

13.2b .
Loosen the tie-rod end jam nut (see illustration) and mark the
position of the tie-rod end on the threaded portion of the tie-rod (see
4

illustration) and break loose the tie-rod end from the steering knuckle
Remove the nut and detach the tie-rod end

of the tie-rod.

5

. and mark the position of the tie- rod, end on
the inner tle;rod

Remove the cotter pin and loosen (but do not remove) the castle
nut from the tie-rod end balljoint stud, then install a small puller (see

Unscrew the old tie-rod end and install the new one. Make sure
Tighten the jam nut securely.

the new tie-rod end is aligned with the mark you made on the threads

». =
f =
Installation is the reverse of removal. Be sure to tighten the tie-
end balljoint nut to the torque listed in this Chapter's Specnﬁcatn{ W‘e ﬁfa’\
Ioo - btst don't
\emot:ill tool (s
14 Steering gear boots - replacement /\ \\
N \ \ \ v
Refer to illustrations 14.4a and 14.4b
1 If a steering gear boot is torn, dirt anqmlstu&in c:’arna\gK
steering gear. Replace it. \
2 Loosen the wheel lug nuts, raise the\n-c!
on jackstands. Remove the front whea
3 Disconnect the tie-rod ends fr
nuts.
A
the tie-rods.
5

N
the,

on the bonts

R the s.\re‘ﬂrm uckl
remove them from the tie- rods (see\Sectlo\n 13). A"e\
'\ /'\
Remove the bootclamps (se\\ust?m!on] ;;nﬁ S|ldQ_\
p,

dend from the steering knuckle
7 of th\k& kie (DO NOT pound on the stud!)
qing”

balistud nut, then install a balljoint

ove

g\\b}_p{q off
Installation 4§’ tﬁe reve\%e of, remoﬁfal \Be sure’ﬁ\{se’)wew clamps

M small puller to pop the ballstud out
s, \5/Steeym\9§¢ar removal and installation
ng’ p\ace it 59“'9'!’ & ‘Q!-oé straight ahead position, place the ignition switch in the Lock

RQ‘G{‘ON‘US{FEUOHS 15.7, 15.8and 5.11

1: These models have airbags. Always tumn the steering wheel
pbsmo” remove the Air Bag fuse and unplug the yellow Connector
Ra‘\ “Position Assurance (CPA) connectors at the base of the steering col-
umn and under the right side of the instrument panel before working in
the vicinity of the impact sensors, steering column or instrument panel
to avoid the possibility of accidental deployment of the airbag, which
could cause personal injury (see Chapter 12)

Warning 2: Make sure the steering shaft is not turmed while the steer-

ng gear is removed or you could damage the airbag system. To pre-

14.4a Squeeze the outer boot clamp with

a pair of pliers and slide it down
the tie-rod

14.4b Cut off the inner boot clamps
{(arrow) with diagonal cutters and slide off

the old boots

bolts (arrows)

15.7 Remove the steering gear mounting
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12.3 Remove the airbag module retaining
screws (the other screw is in the same
location on the other side of the
steering column)

Removal

Refer to illustration 11.7

1 Loosen the wheel lug nuts, raise the rear of the vehicle and place
it securely on jackstands. Block the front wheels and remove the rear
wheels.

2  Remove the rear brake drums (see Chapter 9).

3 Disconnect the brake lines from the wheel cylinders and discon-
nect the brake hoses from the brake lines (see Chapter 9). Plug the

brake lines to prevent moisture and contamination from entering thgy

brake system.

4  Detach the brake backmg plates from the axle beam and su end\‘;

remove the brake shoes or the parking brake cable frol
plate.
5  Support the axle beam with a floor jack. Pla

6 Disconnect the lower ends of the shoc
beam (see Section 9).

7  Remove the pivot bolts from the #d ends
trailing arms (see illustration).
8 Remove the axle beam assem‘bly.

Inspection

9  Inspect the traihni bUSh'\g‘i}:\fJ

wear. If they're damagedi.or woen out, take t}

a dealer service d t or an automptive'mac

the old ones prees.ed ouUtand: S re!sed}:(“

Instaliation \\\ /

10 Insfallabon s the%se f removal:

ers tq the targue listed iijhapt

to tighten the piybt bolis after'the s

11  Lower the'yehicle and tighten th
Chapter 1 Specifications.

listed in the'C
12 Bleed tha brakes (see Chapter 9).

%bw to
hin to have

/\\ \ \
\;e to tighten all fasten-
ec}catlons but make sure

Rsibn is at normal ride height.
heel lug nuts to the torque

12 Steering wheel - removal and installation

Refer to illustrations 12.3, 12.4, 12.6 and 12.7

Warning: These models have airbags. Always tum the steering wheel
to the straight a ysition, place the ignition switch in the Lock
position, remove the Bag fuse and unplug the yellow Connector
Position Assurance (CPA] connectors at the base of the steering col-
umn and under the " the instrument panel before working in
the vicinity of the in steering column or instrument panel
to avoid the possibility of 2 ntal deployment of the airbag, which
could cause personal imyury (32 Chapter 12).

12.4 Unplug the electrical connectors for
the airbag module (the big yellow
connector), the horn lead (1) and the horn
ground (2)

alread baﬂhghment
n\ wheel ang'steering
ake alignment marks on the

ub and shaft at 12 o’clock

a hammer!

a steering wheel puller to separate the steering wheel
C> the shaft - DO NOT attempt to remove the wheel with

Caubon On models equipped with a Delco Loc Il or Theftiock audic
system, be sure the lockout feature is turned off before performing an
procedure which requires disconnecting the battery.

1 Disconnect the cable from the negative battery terminal

2 Disable the airbag system (see Chapter 12 and Warning «hove)
3 Remove the airbag moduie retaining screws (see illustration).

4 Remove the airbag module and unplug the electrical connectors
(see illustration). Warning: Carry the airbag moduie with the trim side
facing away from you. Set the airbag module in an isolated area with
the trim side facing up.

5 Remove the steering wheel retaining nut.

6 The steering wheel and the steering shaft should already be
marked (see illustration). If they're not, mark their relationship to one
another before removing the steering wheel.

7  Remove the steering wheel with a puller (see illustration). Warn-
ing: Don’t allow the steering shaft to turn with the steering wheel
removed. [f for some reason the steering shaft does turn, refer to Sec-
tion 8 in Chapter 12 for the airbag coil centering procedure.

8 Installation is the reverse of removal. Be sure to tighten the steer-
ing wheel nut to the torque listed in this Chapter's Specifications.

9 To enable the airbag system, refer to Chapter 12.

13 Tie-rod ends - removal and installation

Refer to illustrations 13.2a, 13.2b and 13.3
1 Loosen the wheel lug nuts, raise the vehicle and place it securely

10
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10.3a Remove the four hub and bearing
assembly bolts with a no. 55 Torx bit

10.4b Temporanly reinstall two bolts
(arrows) to retain the brake assembly to
the trailing arm, rather than let it hang by
the brake line

the shock absorber and coil spring frory/he
absorber for dents and leaking ﬂulg Cﬁck
and cracks.

>c0|?\ﬁ\q1ng/

6 ' Inspect the upper mount fohcraa%s hardeq@ sgparaqu\}nB\

other damage.

7 If any of these cont{llons are 100nd repléce the 4‘\;;]

or. coil spring as necessarx {see\Section 4 for, the d|§s‘s\ and
reassembly procediire -t's siqi ar}qa front strut). \

8 lnstallatlon 18" i?\e reverse of. the réméyal pro,c@dﬁ:e\ >

/ _\ \ )"

10 I-lub aﬁd be}\ring}q‘ssembiy (rem‘} mmoval and
mstaltation

S A Y -./'
7

Warning: .E‘Jugr créated by the brake system may contain asbestos,
which is harmty/ te ybur health. Never blow it out with compressed air
and don't inhalé“any of it. Do not, under any circumstances, use
petroleum-based solvents to clean brake parts. Use brake cleaner or
denatured alcohol only.

Removal

Refer to illustrations 10.3a, 10.3b; 10.4a, 10.4b and 10.5

Note: The rear hub and bearing assembly is a sealed unit; if it's worn or
damaged, it must be replaced.

1 Loosen the wheel lug nuts, raise the rear of the vehicle and sup-
port it securely on jackstands. Block the front wheels to keep the vehi-
cle from rolling off the jackstands. Remove the wheel.

2  Pull the brake drum off the hub. If difficulty is encountered, refer
to Chapter @ for the removal procedure.

10.3b Put a wrench on these nuts
(arrows) as you unscrew each Torx bolt

( 13,5 Kmagg)et is us\efuﬁor |’|‘§t§| hY,
;hg bofts

10.4a/, Angle the: hub énd beanng
assembly OUt threugh }he braks assembly

11.7 To disconnect the rear axle beam

from the vehicle, remove the pivot bolt

V. \S) and nut (arrows) from the forward end of
s each trailing arm

icle, C\heck Bcgs\dék O\ ‘& \ ys{ng a no. 55 Torx bit on the bolts and a wrench on the nuts (on
chlps’ \

hbbacks:de of the backing plate), remove the four hub-to-trailing arm
olts, accessible by turning the hub flange so the circular cutout

- exposes each bolt (see illustrations). Save the upper rear bolt for last,

because there isn’t much clearance between the bolt and the parking
brake strut.

Remove the hub and bearing assembly, maneuvering it out
through the brake assembly. Reinstall two bolts through the brake
backing plate into the trailing arm to avoid hanging the brake assembly
by the hydraulic line (see illustrations).

Installation

5 Position the hub and bearing assembly on the trailing arm and
align the holes in the backing plate. Install the bolts, beginning with the
upper rear bolt. A magnet is useful for guiding the bolts through the
hub flange and into position (see illustration). After all four bolts have
been installed, tighten them to the torque listed in this Chapter's Spec-
ifications.

6 Install the brake drum and wheel. Lower the vehicle and tighten
the wheel lug nuts to the torgue listed in the Chapter 1 Specifications.

11 Rear axle beam - removal, inspection and installation

Warning: Dust created by the brake system may contain asbestos,
which is harmful to your health. Never biow it out with compressed air
and don't inhale any of it. Do not, under any circumstances, use
petroleum-based solvents to clean brake parts. Use brake cleaner or
denatured alcohol only.
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9.2 Remove this single nut (arrow) from
— - the trunk space (the other two bolts, the
7.7 Pull the hub and bearing assembly threads of which are visible in this photo,

and the disc shield out of the are removed from underneath after the
steering knuckle vehicle is raised)
10 Install the driveaxle (see Chapter 3). Install a new cotter pin.
11 Attach the control arm to the steering knuckle (see Section 5). 11 Align the st
12 Reconnect the stabilizer bar to the control arm (see Section 2). and tighten the
13 Install the brake disc and caliper (see Chapter 9). 12 Install the

-
to seat t r

14 Install the hub nut and tighten it securely to seat the driveaxie in 13 Tighten the
the hub. Prevent the axle from turning by inserting a screwdriver 14 J.rféftall the wheel, lowe! ehlclafhd en the lug nuts to the
through the caliper and into a disc cooling vane. topdue Ipﬂed in the Cha;b;er 1 emf:ca‘hohs‘
15 Install the wheel, lower the vehicle and tighten the lug nuts to the 13\ Tngméﬁ\the hub nutie’the }erque 415 d in the Chapter 8 Specifi-
torque listed in this Chapter's Specifications. catnon / Lo
16 Tighten the hub nut to the torgue listed in the Chapter 8 Speci (\/"“ NN \>/
cations.
hnd oil spring assembly (rear) -
re val a Ifétlon

8 Steering knuckle and hub - removal and mse/ aﬂ}i\

to .lﬂus \32 9.4 and 9.5

Warning: Dust created by the brake system ma_(co ain s%os,

auho move both shock absorbers at the same time. They
which is harmful to your heaith. Never blow it h comp: / er:r ward travel of the rear suspension and damage to the
and don't inhale any of it. Do not, under {ny cieyms 1 s and lines may occur if the suspension is allowed to hang
petroleum-based solvents to clean t"’ak Use brgke n the trunk and peel back the side trim panel to expose the

denatured alcohol only. hock mount.
‘ R / </\ \ Remove the mount nut (see illustration). (The two bolts you see
emova must be removed from the wheel well side, after the vehicle is raised
1 Loosen the wheel Iug ts, rai the\ﬁont owcle and the wheel is removed.)
rake

port it securely on jackst ply the pa Loosen the wheel lug nuts, raise the rear of the vehicle and sup-
rear wheels to keep thg ve ie fri off th acks ove port it securely on jackstands. Block the front wheels to keep the vehi-
N

the wheel. - cle from rolling off the jackstands. Remove the rear wheels.

2  Remove th_efﬁb\b\nut.\iqse a screw ver thr, l@cahper and 4  Support the trailing arm with a jack and remove the lower shock
into a disc codfing v to p?eyen the d /&eax ing. absorber mounting nut and bolt (see illustration).

3  Remota.the. calipergnd s it out@?\t y with a piece of 5 Remove the two upper mount bolts (see illustration) and detach

wire. Lift" the disc of, the A
4 Mark ths, ffosm of the tWo s ﬁo\kn‘tfckle nuts and remove

them (se& |Ilustra'l' ion n't drive e bolts at this time.
5 Separate thecontml arm balljoint from the steering knuckle (see
Section 5).

\
‘ 6 Attacha pullegr'tc': the hub flange and push the driveaxle out of the
‘ hub (see Chapter 8). Hang the driveaxie with a piece of wire to prevent
| damage to the inner CV joint.
7 Support the knuckle and drive out the two strut-to-knuckle bolts
with a hammer and brass punch. Separate the steering knuckle from

L]

the strut.
Installation
i 8 Position the knuckle in the strut and insert the two splined bolts.
. Tap the bolts into place and install the nuts, but don't tighten them at
this time. .
9  Install the driveaxle in the hub. 9.5 To detach the upper end of the shock absorber and coil
10 Connect the control arm to the steering knuckle and tighten the spring assembly from the vehicle body, remove these

castellated nut to the torque listed in this Chapter’s Specifications. two bolts (arrows)
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6.3b With the prybar

6.3a Check for movement between the
balljoint and steering knuckle when
prying up

6 Balljoints - check and replacement

Check

Refer to illustration 6.3
1 Raise the front of the vehicle and support it securely on jack-
stands. Apply the parking brake and block the rear wheels to keep the
vehicle from rolling off the jackstands.

2  Visually inspect the rubber dust boot for damage, deteriorati
and leaking grease. If the boot is damaged, deteriorated or le
replace the balljoint.

3  Place a large prybar under the balljoint and resting on

hole in the steering knuckle bos3

ing knuckle should be repi;
5 Separate the con
Using your fingers (
If the stud turns, ¢

Replaceme. @O

6 Loo vehicle and sup-

port it gecupely brake and block the
[6)

e jackstands. Remove
the whael.

7  Sepaate
Temporarilysj

formed, as well as hold the assembly stationary while drilling out the riv-
ets,

8 = Using a 1/8-inch drill bit, drill a pilot hole into the center of each
balljoint-to-control arm rivet. Be careful not to damage the CV joint
boot in the process.

9  Using a 1/2-inch drill bit, drill the head off each rivet. Work slowly
and carefully to avoid deforming the holes in the control arm.

10 Loosen (but don't remove) the stabilizer bar-to-control arm link
nut. Pull the control arm and balijoint down to remove the balljoint stud
from the steering knuckle, then dislodge the balljoint from the control

arm.
11 Position the new balljoint on the control arm and install the bolts
(supplied in the balljoint kit) from the top of the control arm. Tighten the

the balljoint

positioned betwee:
the steering knuckle boss and the

balljoint, pry down and check for play in

the balljoint - if there’s any play, replace

pecifications and
the nut some to
n hich is acceptable

r@listed in this Chapter's

ted nut to allow cotter pin

% &atrol arm link nut to the torque

ﬁ" vehicle and tighten the lug nuts to the
pecifications.

e, but not beyond, the
Specifisations). Nevey loose

BN,
T Mb @éhng assembly (front) - removal and
in n

5

S
R o\‘ﬁtesrrations 7.6and 7.7
g: Dust created by the brake system may contain asbestos,
is harmful to your health. Never blow it out with compressed air
nd don't inhale any of it. Do not, under any circumstances, use
petroleum-based solvents to-clean brake parts. Use brake cleaner or
denatured aicohol only.
Note: The hub and bearing assembly is a sealed unit. If worn or dam-
aged, it must be replaced.
1 Loosen the wheel lug nuts, raise the front of the vehicle and sup-
port it securely on jackstands. Apply the parking brake and block the
rear wheels to keep the vehicle from rolling off the jackstands. Remove
the wheel.
2  Disconnect the stabilizer bar from the control arm (see Section 2).
3 Remove the balljoint-to-steering knuckle nut and separate the
control arm from the knuckle (see Section 5).
4  Remove the caliper from the steering knuckle and hang it out of
the way with a piece of wire (see Chapter 9).
5  Pull the disc off the hub and remove the driveaxie (see Chapter 8
if necessary).
6 Remove the hub retaining bolts from the steering knuckle (see
illustration). Remove the disc shield.
7  Wiggle the hub and bearing assembly back-and-forth and pull it
out of the steering knuckle (see illustration).
8 Clean the mating surfaces on the steering knuckle, bearing flange
and knuckle bore.
9  Install a new O-ring around the rear of the hub assembly and push
it up against the bearing flange. Lubricate the outside diameter of the
bearing and the seal lips with high-temperature grease and insert the
hub and bearing into the steering knuckle. Position the disc shield and
install the three bolts. Tighten them to the torque listed in this Chap-
ter's Specifications.
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5.3 Remove the cotter pin and loosen - but don’t remove - the nut
(arrow) from the balljoint stud

5.5 Once the ballstud is loose, separate
the control arm from the steering knuckle v
by prying the ballstud out of the hole wnh

a large prybar as shown <‘ \

o e} \‘\ & v

5 Control arm - removal aﬁd iriét@lla?tan

l." N\ \
e N\, X

Removal iy A “P @\Q\

Refer to illustrations. 5/ 3. 4 “§.5, 5. ‘Sa and Eb‘!y

1 Loosen the/whaal lug s\rms:-\ﬁe‘i{om of Hve\gel'@le and sup-
port it securelyion Ja&stan Apply thefpark:m\%r;age)and block the
rear wheelefa kesp the‘Qqhncle om ¥afling o(‘naJ stands. Remove
the wheel(s). / \s ,ﬁ AN

2 Disconnbotte Stabilizer br frorp\‘{ﬁ‘s Sontfol arm being removed
(see Sech(;n 2). (lFonly ‘reedntrol arm. is‘oémg removed, disconnect
only that erd of the stabilizer bar; if béth control arms are being
removed, dlsc\gnrectpoth ends.)

3  Remove ths gatter pin and loosen the balljoint stud-to-steering
knuckle nut (see illustration).

4  Usinga hammer, strike the ballstud boss on the steering knuckle
(see illustration). until the ballstud pops loose from the knuckle. If the
ballstud is frozen in the knuckle, you may have to use a special balljoint
separator or a picklefork tool. Keep in mind that a picklefork will dam-
age or destroy the boot, so it should be used only as a last resort.

5  Remove the nut from the ballstud. Using a large prybar positioned
between the control arm and steering knuckle, separate the ballstud
from the knuckle (see illustration). Caution: When removing the
balljoint from the knuckle, be careful not to overextend the inner CV
foint or it may be damaged.

6 - Remove the front control arm pivot boit and the rear vertical
bushing bolt (see illustrations) and detach the control arm.

\_{,
/\ \ expemse are necessary to do the job. Carefully inspect the bushings
for hardening, excessive wear and cracks. If they appear to be worn or
deteriorated, take the control arm to a dealer service department or
other repair shop.

5.4 Pop the balljoint out of the
knuckle ballstud boss sharp

rﬁ\k?uckleﬁy stnlung the

f as-shown

5.6b To separate the rear part of the
control arm from the suspension
crossmember, remove the vertical
bushing bolt (arrow)

The control arm bushings are replaceable, but.special tools and

Installation

8 Position the control arm in the suspension crossmember and
install the front pivot bolt and the rear vertical bushing bolt. Do not
tighten them completely at this time.

S Insert the balljoint stud into the steering knuckle boss, install the
castellated nut and tighten it to the torque listed in this Chapter's
Specifications. If necessary, tighten the nut a little more (up to, but not
beyond, the specified maximum listed in the Specifications) if the cot-
ter pin hole doesn’t line up with an opening on the nut. Install a new
cotter pin.

10 Install the stabilizer bar-to-control arm link bolt, bushings, spac-
ers and washers (see Section 2) and tighten the link nut to the torque
listed in this Chapter's Specifications.

11 Install the wheel and lower the vehicle. Tighten the lug nuts to the
torgue listed in the Chapter 1 Specifications.

12 With the weight of the vehicle on the suspension, tighten the con-
trol arm pivot bolt and the rear vertical bushing bolt to the torque listed
in this Chapter's Specifications. Note: You can raise the suspension
with a floor jack positioned under the balljoint to simulate normal ride
height. Caution: If the bolts aren't tightened with the weight of the
vehicle on the suspension, control arm bushing damage may occur.

10
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IND-4 Index
S Park/Lock system, description, adjustment
and cable replacement, 7B-4
Safety first, 0-15 Park/Neutral Position (PNP) switch, check
Seat and replacement, 7B-6 i
belt check, 1-18, 11-20 removal and Installation, 7B-7 T:
removal and installation, 11-20 shift cable, replacement and adjustment, 7B-2
Shift cable shift lever assembly, removal and installation, 78-3
replacement and adjustment, 78-2 Throttle Valve (TV) cable (3T40 transaxle), replacement and
removal and installation, 7A-1 adjustment, 7B-4 ‘
Shift control assembly, removal and installation, 7A-2 manual, 7A-1 through 7A-4
Shift lever assembly, removal and installation, 7B-3 back-up light switch, check and replacement, 7A-2
Shock absorber and coil spring assembly (rear), removal lubricant change, 1-22
and installation, 10-9 lubricant level check, 1-10 2
Spark plug overhaul, general information, 7A-3 . —.
check and replacement, 1-22 removal and installation, 7A-2 Y
type and gap, 1-2 shift cables, removal and instaliat:m?A— O\
wire check and replacement, 1-20 shift control assembly, remov§} and |nstalia\uon ?A-Q
Stabilizer bar and bushings, removal and msinllation 10-2 Trouble codes, 6-4 ; \,\\ o
Starter motor Troubleshooting, 0-16 o
removal and installation, 5-7 Trunk lid

testing in vehicle, 5-7
Starter solenoid, removal and installation, 5-7
Starting system, general information and precautions, 5-6
Steering system
column covers, removal and installation, 11-16
gear
boots, replacement, 10-12
removal and installation, 10-12
knuckle and hub, removal and installation, 10-9
suspension and driveaxle boot check, 1-15
system, power
bleeding, 10-14
pump, removal and installation, 10-13
wheel, removal and installation, 10-11

Strut and coil spring assembly (front), removal, inspecgyﬁ\ \

\\

and installation, 10-4
Strut/shock absorber or coil spring, replacement, 5\
Suspension and steering systems, 10-1 through"io-

) \,
T \ g \

Throttle body mounting nut to
Throttle Position Sensor (FP.

Thermostat, check and replace rgx N\ \\/ <\ <
6-

Throttle Valve (TV) cable’(aﬁo u'ané‘axla), @:
adjustment, 7B-4.. 5 . i ¥ ;
Tie-rod ends, remcsi.-al\and stall % ﬁkﬁ( oo

Timing chain ant

and Instaliation. -9. 2 -6 N / ASSRD
Tire and fife. pressure checks; 1-7° L\ \.\\\/
Tire rotatlon,’i 17\ N ,( N \/
Tools, Q-8 "\ / TN

Top Dead Centh (TDCHorﬁumbor b:@:fston, locating, 2A-2

Towing th&vehlclg 0-12
Transaxle
automatic, 7&_}’through 7B-8

diagnosis, general, 7B-1
fluid and filter change, 1-22
fluid level check, 1-9
mount, check and replacement, 7B-7
oil seal replacement, 7B-7

&

(/

latch, striker and lock
removal, installation

kﬂ(‘\m\:n}\hstalahon 11-11 i

4= Nhrougri 1-24

: ﬁ}- /épla{njﬁm, 12-3

'\\]-

S

( \f’\

U rhood\hoso check‘z?;d repiqheh?ant, 1-14

//‘f“wugh sterﬁ ;.'N:arpats ce, 11-2 !
<\ \
N BN oD
\ 7 ‘“\‘\ S
\
B % xVacuum ga(age‘qunostlc checks, 2C-6 I
e er NS
e cavét\ré-moval and installation, 2A-2
Gy ﬁﬂer{s removal, inspection and installation, 2A-7
: ('y servicing, 2C-12
\\ \}phngs retainers and seals, replacement, 2A-3, 2B-10
< ehicle identification numbers, 0-5 .

\/‘Vehlcle Speed Sensor (VSS), 6-12

Vinyl trim, maintenance, 11-2

W

Water pump
check, 3-6
removal and installation, 3-6
Wheel cylinder, removal, overhaul and installation, 9-8
Wheels and tires, general information, 10-14 i
Window regulator, removal and installation, 11-15 '
Windshield and fixed glass, replacement, 11-6
Windshield
washer fluid, check, 1-7
wiper blade inspection and replacement, 1-18
wiper/washer switch, removal and installation, 12-4
wiper motor, check and replacement, 12-11
Wiring diagrams, general information, 12-15
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Common spark plug cond|t|ons

WORN

Symptoms:

Sy mptoms: Dr

GAP BRIDGING

S,vrnpfnms

operating cond _
Recommendanon. When new spark plugs are

~
syl

CARBON DEPOSITS

j*‘OTL DEPosaTs
! S'\.rypmma ity coating

NORMAL |

SyrnptomS'

Brown to grayish-tan color and slight
orrect heat range for engine and

-

rﬁ.';A

with plugs of the same heat range.

’LL‘ white insu-
ctrode  and
Results in

Check for the
t range, OVer
iming, lean fuel
“manifold vacuum
eaks, ;...(rmo valves and insuffi

qﬁg m\rlu

(. R\
‘PREIGNITION
<»/\Sy‘fﬁptoms Melted electrodes
rs are white, but may be

to misfiring or flying
mbustion chamber.
a damage.
Recommendahon Check for the
ect plug heat range, over-
adv ition timing, lean fuel
mixtu sufficient engine cooling
and lack of lubrication

1 .)m* 10 engir

corr

HIGH SPEED GLAZING
Symptoms: Insulator has yellow-
sh, gl 4 appearance. Indicates
on chamber temper-
risen suddenly during
hard acceleration. Normal deposits
y form a conductive coating
C nisfiring at high speeds.
Recommendation: Install new
. Consider using a colder plug
ing habits warrant

meilt

DETONATION
Symproms Insulators may be
C =d or chipped. Improper gap

chnigues can also result
actured insulator tip. Can lead
ton damage
Recommendafron Make sure the
fuel anti-knock values meet engine
nts. Use care when se
ting the gaps on new plugs. Avoid
ng the engine

JUIrer

MECHANICAL DAMAGE
Symptoms: May be caused by ¢
eign object in the combustio
n or the piston striking
reach (too long) plug
a dead cylinder and «
ruf.m' in piston damage.
Recommendation: Repair
anical damage. Remave the
gn object from the engine
and/or install the correct react

piug
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Haynes Automotive Manuals (continued)

NOTE: New manuals are added to this list on a periodic basis. If you do not see a listing for your vehicle,

consult your local Haynes dealer for the latest product information.

40030 Storm all models '90 thru '93
Tracker - see SUZUKI Samurai (80010)

GMC
Vans & Pick-ups - see CHEVROLET

HONDA

42010 Accord CVCC all models '76 thru "83

42011 Accord all models "84 thru "89

42012 Accord all models "90 thru '93

42013 Accord all models "94 thru '87

*42014 Accord all models '98 and '99

42020 Civic 1200 all models '73 thru '79

42021 Civic 1300 & 1500 CVCC '80 thru '83

42022 Civic 1500 CVCC all models '75 thru '79

42023 Civic all models ‘84 thru '91

42024 Civic & del Sol '92 thru '95

*42025 Civic '96 thru '00, CR-V "97 thru "00,
Acura Integra '94 thru '00

42040 Prelude CVCC all models '79 thru '89

HYUNDAI

*43010 Elantra all models '96 thru '01
43015 Excel & Accent all models '86 thru "98

ISUzZU
Hombre - see CHEVROLET S-10 (24071)
“‘47017 Rodeo '91 thru "02; Amigo '82 thru 'S4 and
'98 thru '02; Honda Passport '95 thru '02
47020 Trooper & Pick-up '81 thru '93

JAGUAR

49010 XJ6 all 6 cyl models "68 thru '86

49011 XJ6 all models '88 thru '94

49015 XJ12 & XJS all 12 cyl models '72 thru "85

JEEP

50010 Cherokee, Comanche & Wagoneer Limited

all models '84 thru '00

50020 CJ all models '49 thru '86

*50025 Grand Cherokee all models '93 thru '00

50029 Grand Wagoneer & Pick-up '72 thru '91
Grand Wagoneer '84 thru ‘91, Cherokee &
Wagoneer '72 thru '83, Pick-up 72 thru '88

MITSUBISHI

68020 Cordia, Tredia, Galant, Precis &
Mirage '83 thru '93

68030 Eclipse, Eagle Talon & Ply. Laser "90 thru "94

"68031 Eclipse "95 thru '01, Eagle Talon "85 thry "98

68040 Pick-up "83 thru "9 & Montero 83 thru 83

NISSAN
72010 300ZX all modeis including Turbo "84 thru '89
72015 Altima all models '93 thru '01
72020 Maxima alfl modeis "85 thru '92
*72021 Maxima all models "93 thru '01
72030 Pick-ups '80 thru "S7 Pathfinder '87 thru '95
*72031 mewuemmm Xterra '00 &'01,
Pathfinder "96 thru
72040 Pulsara;lmodds’ssmm 86
Quest - see MERCURY Villager (64200)
72050 Sentra all modeis '82 thru '94
72051 Sentra & 2008X all models "95 thru "99
72060 Stanza all modeis '82 thru 'S80

OLDSMOBILE

73015 Cutlass V6 & V8 gas models ‘74 thru 88
For other OLDSMOBILE titles, see BUICK,
CHEVROLET or GENERAL MOTORS

PLYMOUTH
For PLYMOUTH tities, see DODGE rla(ung.

PONTIAC
79008 Fiero all models "84
79018 Firebird V8 models

*50030 Wrangler all models '87 thru '00 R
LEXUS N,

ES 300 - see TOYOTA Camry (92007) N

I ‘84dq0

LINCOLN )

Navigator - see FORD Pick-up, ) \\
*59010 Rear-Wheel Drive all mode 01 5 thru *02

N

MAZDA \ SUBARU
81010 GLC Hatchback (rea { drive) , 1400 & 1600 '71 thru '79
61011 GLC (front-wheel 1800 2WD & 4WD ‘80 thru '94
61015 323 & Prot ;
*61016 MX-5 Mi \/\ o suz
61020 MPV all 10, Samural/Sidekick & Geo Tracker ‘86 thru ‘01

Navaj ) A
61030 Pigk- OTA

k!“ 4 ~’350 \\ 2005 Camry all models 83 thru "91
61035 T)BII ) 82006 Camry all models ‘92 thru '96
61036 RX<7 al \Y‘ ‘92007 Camry, Avalon, Solara, Lexus ES 300 '97 thru '01
61040 626 " wﬁe's 8 92015 Celica Rear Wheel Drive ‘71 thru '85
61041 "626/MX-€ (fron drive) ’ 92020 Celica Front Wheel Drive ‘86 thru '99
61042 626 '93 th: '01, MX-6/Ford Probe '93 tin ‘97 92025 Celica Supra all models ‘79 thru '92
: 92030 Corolla all modsis '75 thru '79

MERCEDES«.BEP& 2032 Corolla all rear wheel drive models '80 thru '87

63012 123 Series/Diesel ‘76 thru '85

63015 190 Series four-cyl gas models, '84 thru "88
63020 230/250/280 6 cyl sohc models 68 thru '72
63025 280 123 Series gasoline models '77 thru '81
63030 350 & 450 all models '71 thru "80

MERCURY
64200 Villager & Nissan Quest '93 thru "01
All other titles, see FORD Listing.

MG
66010 MGB Roadster & GT Coupe '62 thru '80
66015 MG Midget, Austin Healey Sprite '58 thru "80

92035 Corolla all front wheel drive models '84 thru 82

92036 Corolla & Geo Prizm '93 thru '02

92040 Corolla Tercel all models "80 thru "82

92045 Corona all models '74 thru '82

92050 Cressida all models '78 thru "82

92055 Land Cruiser FJ40, 43, 45, 55 '68 thru '82

92056 Land Cruiser FJ60, 62, 80, FZJB0 '80 thru '96

92065 MR2 all models "85 thru '87

92070 Pick-up all models '69 thru '78

92075 Pick-up all models '79 thru '95

“92076 Tacoma 85 thru "00, 4Runner '96 thru '00,
& T100 '93 thru "98

‘92078 Tundra '00 thru '02 & Sequoia '01 thru '02

92080 Previa all models '91 thru '95
*92082 RAV4 all models 98 thru '02
92085 Tercel all models '87 thru '94

TRIUMPH
94007 Spitfire all models '62 thru '81
94010 TR7 all models '75 thru '81

96008 Beetle & Karmann Ghia '54 thru '79

86009 New Beetle '08 thru 0Q

96016 Rabbit, Jetta, Scirocco & Pick-up gas
models 74 thru 81 & Gt ible ‘80 thru '92

96017 Golf, GTI & Jétta '98 thru ‘98",
&Cabrlo 95 ‘88" A~

*96018 Golf. Cabylo 99 thri)'02
96020 Jem mM iesel 77 thru '84
96023 Pa i A486 thru '01

!hru
96030 Trans r 160b aJI madels '88thru '79
96035 ‘I'r:l spn 700, 'woo &2000 '72 thru '79
1600‘aji models '63 thru '73

pbo\ail 3s}~éqcled models '80 thru '83

r’,

Serigs all models 66 thru '74
all modals’ 76 thru '93
97040 740 & o Se wfwgels '82 thru '88
thru '97
*@s
10 Computer Codes
1 10 issions Control Manual

Imjection Manual, 1978 thru 1985
1022q Fusd| Infection Manual, 1986 thru 1999
Carburetor Manual
Rochester Carburetor Manual
Weber/Zenith/Stromberg/SU Carburetors
Chevrolet Engine Overhaul Manual
10 Chrysler Engine Overhaul Manual
10320 Ford Engine Overhaul Manual
10330 GM and Ford Diesel Engine Repair Manual
10340 Small Engine Repair Manual, 5 HP & Less
10341 Small Engine Repair Manual, 5.5 - 20 HP
10345 Suspension, Steering & Driveline Manual
10355 Ford Automatic Trar ission Overhaul
10360 GM Automatic Trar 1 Overhaul
10405 Automotive Body Repair & Painting
10410 Automotive Brake Manual
10411 Automotive Anti-lock Brake (ABS) Systems
10415 Automotive Detaiing Manual
10420 Automotive Eel ical Manual
10425 Automotive Heating & Air Conditioning
10430 Automotive Reference Manual & Dictionary
10435 Automotive Tools Manual
10440 Used Car Buying Guide
10445 Welding Manual
10450 ATV Basics

SPANISH MANUALS
98903 Reparacion de Carroceria & Pintura
98905 Cédigos Automotrices de la Computadora
98910 Frenos Automotriz
98915 Inyeccién de Combustible 1986 al 1999
89040 Chevrolet & GMC Camionetas '67 al '67
Incluye Suburban, Blazer & Jimmy '67 al '91
99041 Chevrolet & GMC Camionetas '88 al '98
Incluye Suburban '92 al ‘98, Blazer &
Jimmy "82 al "84, Tahoe y Yukon '95 al '98
99042 Chevrolet & GMC Camionetas
Cerradas '68 al '95
99055 Dodge Caravan & Plymouth Voyager '84 al '95
99075 Ford Camionetas y Bronco '80 al "94
99077 Ford Camionetas Cerradas 69 al '91
99083 Ford Modelos de Tamafio Grande '75 al '87
99088 Ford Modelos de Tamano Mediano '75 al '86
99091 Ford Taurus & Mercury Sable "86 al '95
99095 GM Modelos de T fio Grande '70 al '90
99100 GM Modelos de Tamano Mediano '70 al '88
99110 Nissan Camioneta '80 al '96, Pathfinder '87 al '95
99118 Nissan Sentra '82 al '94
99125 Toyota Camionetas y 4Runner '79 al "95

* Listings shown with an asterisk (") indicate model coverage as of this printing. These titles will be periodically

updated to include later model years - consult your Haynes dealer for more information.

Over 100 Haynes
motorcycle manuals
also available 8-03

Haynes North America, Inc., 861 Lawrence Drive, Newbury‘Park, CA 91320-1514 » (805) 498-6703
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NOTE: New manuals are added to this list on a periodic basis. If you do not see a listing for your vehicle,

consult your local Haynes dealer for the latest product information.

ACURA

12020 Integra '86 thru '89 & Legend '86
12021 Integra '90 thru "93 & Legend "S1

AMC

Jeep CJ - see JEEP (50020)

Mid-size models '70 thru '83

(Renault) Alliance & Encore '83 thru '87

thru "80
thru "95

14020
14025

AUDI
15020 4000 all models '80 thru '87
15025 5000 all models '77 thru '83

15026 5000 all models "84 thru '88

AUSTIN-HEALEY
Sprite - see MG Midget (66015)

BMW
*18020 3/5 Series not including diesel or
all-wheel drive models "82 thru "92
3-Series incl. Z3 models "92 thry "898

320i all 4 cyl models '75 thru '83

1500 thru 2002 except Turbo "58 thru 77

18021
18025
18050

BUICK

*18010 Buick Century "97 thru "02

Century (front-wheel drive) - see GM (38005)
Buick, Oldsmobile & Pontiac Full-size
(Front-wheel drive) '85 thru '02

Buick Electra, LeSabre and Park Avenue;

*19020

Dodge Intrepid, le mn. 93 thru '97
Oldsmobile Delta 88 Royale, Ninety Eight *25026 Chrysler LHS, Con, Eag
and Regency; Pontiac Bonneville Dodge Intrepid, "
19025 Buick Oldsmobile & Pontiac Fuli-size 25030 Chrysler & Pfym MTI-
?‘i:i “hEstatem gg‘::) '90, Electra'70 thru '84 e '95
u ru '90, ; : Rear-wh - g€ (30050,
hﬁabre:]() tgru 85, |E:imitad 74 thru ggg *25035 PT tr:ruiuor all m;dets thru 'rga ‘\,
smobile Custom Cruiser ‘70 thru '90, * )
Delta 88 70 th 5 Ninety-oight 70 thr 84 25040 Chrygfor Setvipg, Dpdye Avgnger ‘86 fru 020\
Pontiac Bonneville '70 thru '81 N N\ \ : O
Catalina '70 thru '81, Grandville "70 thru '75, ngoiuzwsx\ thr\u\83\/ ~ \\\
Parisienne '83 thru '86 28007 B-2 ey, < \
19030 Mid-size Regal & Century all rear-drive 29-'009 10 a \ S
models with V6, V& and Turbo '74 thru '87 28012 2 2 Boue TEIQON
Regal - see GENERAL MOTORS (38010) m“ 2 Zoupe T4t
Riviera - see GENERAL MOTORS (38030) < p P
Roadmaster - see CHEVROLET (24046) "\  ,gp, s 5ib a" S 2\ )
Skyhawk - see GENERAL MOTORS (38015) ™.\ 28018 5 88 thid 73
Skylark - see GM (38020, 38025) wm 51 Tt B
Somerset - see GENERAL MOTC{S m&sﬁw .3} models '73 thru 79
CADILLAC o - N %025 7 o Se 'I-nseee .mss;u.;'\?.:_!(7»2:{::3:'3‘;14
21030 Cadillac Rear Wheel Drive \\ ) - al| gasoline models, ‘77 thru
all gasoline modeis '70 th DOD B S
Cimarron - sce GENERAL mRE\Qams)\ , GECA \‘ se CHYELERTR050)
e e \A\, 39008t Plymouth Reliant ‘81 thru ‘69
Fleetwood - see p 10, & Plymouth Voyager '84 thru "95

Seville - geetw (35030 33@ & w‘oszj /

CHEVROLET

24010 Astro & a

24015 Camaro V8

24016 Camaro all motisls "82 thru '92

24017 Gamaro & Fireblrd 93 thru '00 <\ . V
Cavaller - e GENERAL MOTORS (. “fé)
Celebrity - see GENERAL MOTQRS. )

24ozb Chevalle, Malibu & El Camino ru '87

24024 Eheveﬁq & Pontiac T1000 '76 thru '87

Citation -'see GENERAL MOTORS (38020)

Corsica/Beretta all models 87 thru '98

Corvette all V8 models '68 thru '82

Corvette all models '84 thru '96

Chevrolet Engine Overhaul Manual

Full-size Sedans Caprice, Impala, Biscayne,

Bel Air & Wagons '69 thru '90

impala S8 & Caprice and

Buick Roadmaster '91 thru ‘96

Impala - see LUMINA (24048)

Lumina "90 thru '94 - see GM (38010)

Lumina & Monte Carlo "95 thru '01

Lumina APV - see GM (38035)

Luv Pick-up all 2WD & 4WD '72 thru "82

Malibu '97 thru '00 - see GM (38026)

el

24032
24040
24041
10305
24045

24046

*24048

24050

' 24080

Safari Min \ﬂp 653 mm/ob‘
odel$70 t ¢ SO

Monte Carlo all modeis 70 thru '88

Monte Carlo '35 thru '01 - see LUMINA (24048)
Nova all VB modeis "69 thru 79

Nova and Geo Prizm "85 thru "82
Pick-ups "67 thru "87 - Chevrolet & GMC,
all V8 & in-fine 6 cyl, 2WD & 4WD '67 thru '87;
Suburbans, Blazers & Jimmys ‘67 thru "91
Pick-ups "88 thru "98 - Chevrolet & GMC,
full-size pick-ups "88 thru 98,

C/K Classic '99 & "00, Blazer &

Jimmy "92 thru "94; Suburban '92 thru '99;
Tahoe & Yukon "85 thru "99

Pick-ups "99 thru '01 - Chevrolet Silverado
& GMC Sierra full-size pick-ups "99 thru '01,
Suburban/Tahoe/Yukon/Yukon XL '00 thru "01
$-10 & S-15 Pick-ups '82 thru '93,

Blazer & Jimmy 83 thru '94,

$-10 & S-15 Pick-ups '94 thru '01, Blazer
& Jimmy ‘85 thru '01, Hombre '96 thru '01
Sprint "85 thru 88 & Geo Metro '88 thru '01
Vans - Chevrolet & GMC "68 thru '96

CHRYSLER

25015 Chrysler Cirrus, Dodge Stratus,
Breeze '95 thru '00

10310 Engine Overhaul Manual /

25020

Chrysler Engine

Full-size Front-Wheel Drive '88 i
K-Cars - see DODGE Aries (30008 N\
Laser - see DODGE Daytona

Chrysler LHS, Concorde, New Yo

Bk

"24066

24070
*24071
24075

ravan & Plymouth Voyager '96 thru "02
Challenger/Plymouth Saporro '78 thru '83

3&2 Colt & Champ '78 thru 'B7
0 Dakota Pick-ups all models '87 thru "96
1 D '98 & '99, Dakota '97 thru '99
Dart, Barracuda,

Demon, Plymouth
Duster & Valiant 6 cyl models '67 thru '76
Daytona & Chrysler Laser "84 thru '89
Intrepid - see CHRYSLER (25025, 25026)
Neon all models '95 thru '99
©Omni & Plymouth Horizon '78 thru "80
Pick-ups all full-size models 74 thru '93
Pick-ups all full-size models "94 thru "01
Ram 50/D50 Pick-ups & Raider and
Plymouth Arrow Pick-ups 79 thru ‘93
30050 Dodge/Plymouth/Chrysier RWD ‘71 thru '89
30055 Shadow & Plymouth Sundance ‘87 thru '84
30060 Spirit & Plymouth Acclaim '89 thru '95
*30065 Vans - Dodge & Plymouth '71 thru '03

EAGLE
Talon - see MITSUBISHI (68030, 68031)
Vision - see CHRYSLER (25025)

30030

FIAT
34010 124 Sport Coupe & Spider '68 thru 78
34025 X1/9 all models '74 thru "80

FORD

l;"

/aéon

- 5,
. 78-Tempo & Mercury Topaz '84 thru '94

\_‘ 2
35086
»36090

\) *36094

*36097

Ford Automatic Transmission Overhaul
Aerostar Mini-vans all modeis "86 thru '97
Contour & Mercury Mystique '95 thru '00
Courier Pick-up all models '72 thru '82
Crown Victoria & Mercury Grand
Marquis "88 thru '00

Ford Engine Overhaul Manual
Escort/Mercury Lynx all models "81 thru '90
Escort/Mercury Tracer "91 thru '00

Explorer & a Navajo '91 thru '01
Fairmont & glérc hyr '78 thru '83
Festiva & &plra thru '97_
Fiesta all eis thru '80™
F '00 and 01
[ Eull-stze 7 ‘a7
on:ich 5 thru '80

Mid-size '75thru '86
Bal models 64=1/2 thru '73
\‘\g:n VB & VB models '74 thru '78
Capri all models
. '79 thiru '93; Capri, '79 thru '86
| mogiels '94 thru '03

loh, '97 thru '02, F-250 '97
: n'iNavigator '98 thru '02
Duu ng  Excursion '97 thru '02
Pimo & '75 thru '80
Probe all rindéls '89 thru '92

Il gasoline models "83 thru '92

¥ 93 thru '00 &
ick-ups '94 thru '00
aqjus & Mercury Sable '86 thru '95

urus & Mercury Sable '96 thru '01

Thunderbird/Mercury Cougar '83 thru '88
Thunderbird/Mercury Cougar '89 and '97
Vans all V8 Econoline models '69 thru '91
Vans full size '92 thru '01

Windstar Mini-van '95 thru '03

GENERAL MOTORS

10360
38005

*38010
38015

*38016
38020

38025

“38026

*38031

38032

*38036

GEO

GM Automatic Transmission Overhaul

Buick Century, Chevrolet Celebrity,
Oidsmobile Cutlass Ciera & Pontiac 6000

all models '82 thru "96

Buick Regal, Chevroiet Lumina,

Oldsmobile Cutlass Supreme &

Pontiac Grand Prix (FWD) '88 thru '02

Buick Skyhawk, Cadillac Cimarron,

Chevrolet Cavalier, Oldsmobile Firenza &

Pontiac J-2000 & Sunbird '82 thru '94

Chevrolet Cavalier &

Pontiac Sunfire "95 thru "01

Buick Skylark, Chevrolet Citation,

Oilds Omega, Pontiac Phoenix '80 thru '85

Buick Skylark & Somerset,

Oldsmobile Achieva & Calais and

Pontiac Grand Am all models "85 thru '88

Chevrolet Malibu, Olds Alero & Cutlass,

Pontiac Grand Am '97 thru '00

Cadillac Eldorado '71 thru '85,

Seville '80 thru '85, Oldsmobile

Toronado '71 thru '85, Buick Riviera '79 thru '85

Cadillac Eldorado & Seville '86 thru '91,

DeVille '86 thru '93, Fleetwood & Olds

Toronado '86 thru '92, Buick Riviera '86 thru 's3

Cadillac DeVille "94 thru "02

& Seville - '92 thru '02

Chevrolet Lumina APV, Olds Silhouette

& Pontiac Trans Sport all models '90 thru '96

Chevrolet Venture, Olds Silhouette,

Pontiac Trans Sport & Montana '97 thru 01

General Motors Full-size

Rear-wheel Drive - see BUICK (19025)

Metro - see CHEVROLET Sprint (24075)
Prizm - '85 thru '92 see CHEVY (24060),
'93 thru '02 see TOYOTA Corolla (92036)

(Continued on other side)

* Listings shown with an asterisk (*) indicate model coverage as of this printing. These titles will be periodically updated to include later model years - consult your

Haynes dealer for more information.

Haynes North America, Inc., 861 Lawrence Drive, Newbury Park, CA 91320-1514 ¢ (805) 498-6703




Inside this manual:

B Routine maintenance

B Tune-up procedures

B Engine repair

B Cooling and heating

B Air conditioning

B Fuel and exhaust

B Emissions control

B [gnition

B Brakes

W Suspension and steering
B Electrical systems

B Wiring diagrams

Models covered by this manual:
Chevrolet Cavalier and Pontiac Sunfire - 1995 through 2001
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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
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