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Haynes mechanic, author and photographer with a 2002 Ford Escape



About this manual

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 service
department or a repair shop; it provides infor-
mation and procedures for routine mainte-
nance 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 arrang-
ing 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 satis-
faction 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 Sec-
tions, which are headed in bold type between
horizontal lines. Each Section consists of con-
secutively numbered paragraphs.

At the beginning of each numbered Sec-
tion you will be referred to any illustrations
which apply to the procedures in that Section.
The reference numbers used in illustration
captions pinpoint the pertinent Section and
the Step within that Section. That is, illustra-
tion 3.2 means the illustration refers to Sec-
tion 3 and Step (or paragraph) 2 within that
Section.

Procedures, once described in the text,
are not normally repeated. When it's neces-
sary to refer to another Chapter, the reference
will be given as Chapter and Section number.
Cross references given without use of the
word “Chapter” apply to Sections and/or para-
graphs in the same Chapter. For example,
“see Section 8" means in the same Chapter.

References to the left or right side of the
vehicle assume you are sitting in the driver's
seat, facing forward.

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

NOTE

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

CAUTION

A Caution provides a special procedure or special steps which must be taken while completing the
procedure where the Caution is found. Not heeding a Caution can result in damage to the assembly

being worked on.
WARNING

A Warning provides a special procedure or special steps which must be taken while completing the
procedure where the Warning is found. Not heeding a Warning can result in personal injury.

Introduction

This manual covers the Ford Escape,
Mazda Tribute and Mercury Mariner. The avail-
able engines are:

The 2.0L Zetec in-line four-cylinder
engine, 2.3L in-line four-cylinder engine and
the 3.0L Duratec V6 engine.

The engine drives the front wheels
through either a five-speed manual or a four-

speed automatic transaxle via independent
driveaxles. On 4WD models the rear wheels
are also propelled, via a driveshaft, rear dif-
ferential, and two rear driveaxles.
Suspension is independent at all four
wheels, MacPherson struts being used at the
front end and trailing arms, control arms, coil
springs and telescopic shock absorbers at the

rear. The rack-and-pinion steering unit is
mounted on the suspension crossmember.

The brakes are disc at the front and
drums at the rear, with power assist standard.
Some models are equipped with an optional
Anti-lock Brake System (ABS).
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Vehicle identification numbers

Modifications are a continuing and
unpublicized process in vehicle manufactur-
ing. 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 stamped on a plate attached to the dash-
board inside the windshield on the driver's
side of the vehicle (see illustration). The VIN
also appears on the Vehicle Certificate of Title
and Registration. It contains information such
as where and when the vehicle was manufac-
tured, the model year and the body style.

Manufacturer’s Certification
Regulation label

The Manufacturer's Certification Regula-
tion label is attached to the driver's side door
end or post (see illustration). The label con-
tains the name of the manufacturer, the month

Location of the Manufacturer’s Certification Regulation label

Buying parts

and year of production, the Gross Vehicle
Weight Rating (GVWR), the Gross Axle
Weight Rating (GAWR) and the certification
statement.

VIN model year code

Counting from the left, the model year

code letter designation is the 10th character.
On all models covered by this manual the
model year codes are:

A —- 2001
2002
2003
2004
2005
2006

2007

b = & B S I K]

Engine number !

On four-cylinder models, the engine
identification number is stamped into a
machined pad on the front-side of the engine
under the exhaust manifold.

Location of the engine identification number - V6 engine

The Vehicle Identification Number (VIN)
is visible through the driver’s side of
the windshield

On V6 models, the engine identificatios
number is stamped into a machined pad o
the right end (driver’s side) of the engine blocs
(see illustration).

Replacement parts are available from
many sources, which generally fall into one of
two categories - authorized dealer parts
departments and independent retail auto parts
stores. Our advice concerning these paris is
as follows:

Retail auto parts stores: Good auto
parts stores will stock frequently needed com-
ponents which wear out relatively fast, such
as clutch components, exhaust systems,
brake parts, tune-up parts, etc. These stores
often supply new or reconditioned parts on an

exchange basis, which can save a consider-
able amount of money. Discount auto parts
stores are often very good places to buy
materials and parts needed for general vehi-
cle maintenance such as oil, grease, filters,
spark 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 avail-
able elsewhere (such as major engine parts.
transmission parts, trim pieces, etc.).

Warranty information: If the vehicle is
still covered under warranty, 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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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 vari-
ous 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. Almost 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 undamaged
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 to
loosen the nut or bolt. Badly rusted fasteners
may have to be chiseled or sawed off or
removed with a special nut breaker, available
at tool stores.

If a bolt or stud breaks off in an assem-
bly, it can be drilled and removed with a spe-
cial tool commonly available for this purpose.

Most automotive machine shops can perform
this task, as well as other repair procedures,
such as the repair of threaded holes that have
been stripped out.

Flat washers and lockwashers, when

removed from an assembly, should always be
replaced exactly as removed. Replace any
damaged washers with new ones. Never use
a lockwasher on any soft metal surface (such
as aluminum), thin sheet metal or plastic.

Grade1or2

Grade 5

Grade 8

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

Grade ldentification Grade  Identification
"‘ e
Hex Nut Hex Nut
a5 = Q
Class 8
Arabic 9
i
Hex Nut A
Hex Nut Propert
Grade 8 Class 10 KO)
6 Dots Arabic 10
Standard hex nut Metric hex nut Metric stud strength marking
strength markings strength markings
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Fastener sizes

For a number of reasons, automobile
manufacturers are making wider and wider
use of metric fasteners. Therefore, 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
bolt is 1/2 inch in diameter, has 13 threads per
inch and is 1 inch long. An M12 - 1.75 x 25
metric bolt 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 diameter,
thread pitch and length, metric and standard
boits 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 dimen-
sion on a metric bolt is sized in millimeters
(the same is true for nuts). As a result, a stan-
dard wrench should not be used on a metric
bolt-and a metric wrench should not be
used on a standard bolt. Also, most standard
bolts have slashes radiating out from the cen-
ter of the head to denote the grade or strength
of the bolt, which is an indication of the
amount of torque that can be applied to it. The
greater the number of slashes, the greater the
strength of the bolt. Grades 0 through 5 are
commonly used on automobiles. Metric bolts
have a property class (grade) number, rather
than a slash, molded into their heads to indi-
cate bolt strength. In this case, the higher the
number, the stronger the bolt. Property class
numbers 8.8, 9.8 and 10.9 are commonly
used on automobiles.

Strength markings can also be used to
distinguish standard hex nuts from metric hex
nuts. Many standard nuts have dots stamped
into one side, while metric nuts are marked
with a number. The greater the number of
dots, or the higher the number, the greater the
strength of the nu.

Metric studs are also marked on their
ends according to property class (grade).
Larger studs are numbered (the same as met-
ric bolts), while smaller studs carry a geomet-
ric code to denote grade.

It should be noted that many fasteners,
especially Grades 0 through 2, have no distin-
guishing 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,

Metric thread sizes

M-12..

TP S e WA

Pipe thread sizes
2 S G0 S N
Vb i

U.S. thread size

5/16-24 ...
3/8-16.....

Ft-lbs Nm
6to9 9to 12
14 to 21 19 1o 28
2810 40 38 to 54
50to 71 68 to 96
80to 140 - 109 to 154
5to8 Tto10
1210 18 17to 24
221033 30to 44
251035 34 to 47
6to9 9to 12
12t0 18 17 to 24
14 to 20 19to 27
2210 32 30to 43
27 to 38 37 to 51
40to 55 5510 74
40 to 60 55 to 81
55 to 80 75 to 108

Standard (SAE and USS) bolt dimensions/
grade marks

Grade marks (bolt strength)
Length (in inches)

Thread pitch (number of
threads per inch)

D  Nominal diameter (in inches)

—-r-Q

T—w{|«—

=

Metric bolt dimensions/grade marks

P Property class (bolt strength)

L Length (in millimeters)

T Thread pitch (distance between
threads in millimeters)

D  Diameter

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 tight-
ened to a specific torque value (torque is the
twisting force applied to a threaded compo-
nent such as a nut or bolt). Overtightening the
fastener can weaken it and cause it to break,
while undertightening can cause it to eventu-
ally 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 ™=
Specifications at the beginning of each Cra
ter. Be sure to follow the torque recomme=s:
tions closely. For fasteners not assignes
specific torque, a general torque value o
is presented here as a guide. These torau
values are for dry (uniubricated) fastenss
threaded into steel or cast iron (not al
num). As was previously mentioned, the s=
and grade of a fastener determine the amau
of torque that can safely be applied to it. ™»
figures listed here are approximate for Gean
2 and Grade 3 fasteners. Higher grades ==
tolerate higher torque values.

Fasteners laid out in a pattern, such &
cylinder head bolts, oil pan bolts, differemia
cover bolts, etc., must be loosened or figh
ened in sequence fo avoid warping the com
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Micrometer set

ponent. This sequence will normally be shown
in the appropriate Chapter. If a specific pat-
tern is not given, the following procedures can
be used to prevent warping.

Initially, the bolts or nuts should be
assembled finger-tight only. Next, they should
be tightened one full turn each, in a criss-
cross or diagonal pattern. After each one has
been tightened one full turn, return to the first
one and tighten them all one-half turn, follow-
ing the same pattern. Finally, tighten each of
them one-quarter turn at a time until each fas-
tener has been tightened to the proper torque.
To loosen and remove the fasteners, the pro-
cedure would be reversed.

Component disassembly

Component disassembly should be done
with care and purpose to help ensure that the
parts go back together properly. Always keep
track of the sequence in which parts are
removed. Make note of special characteristics
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 components before removal.

When removing fasteners from a compo-
nent, keep track of their locations. Sometimes
threading a bolt back in a part, or putting the
washers and nut back on a stud, can prevent
mix-ups later. If 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 muffin tin is ideal for
this purpose, since each cavity can hold the
bolts and nuts from a particular 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 frim pieces.
The cavities can be marked with paint or tape
to identify the contents.

Whenever wiring looms, harnesses or
connectors are separated, it is a good idea 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.

Many times these gaskets are coated
with a liquid or paste-type gasket sealing com-
pound before assembly. Age, heat and pres-
sure can sometimes cause the two parts to
stick together so tightly that they are very dif-
ficult to separate. Often, the assembly can be
loosened by striking it with a soft-face ham-
mer near the mating surfaces. A regular ham-
mer 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 stub-
born 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 paris, which
must remain smooth. If prying is absolutely
necessary, use an old broom handle, but keep
in mind that extra clean up will be necessary if
the wood splinters.

After the parts are separated, the old
gasket must be carefully removed and the
gasket surfaces cleaned. If you're warking on
cast iron or aluminum parts, stubborn gasket
material can be soaked with rust penetrant or
treated with a special chemical to soften it so
it can be easily scraped off. Caution: Never
use gasket removal solutions or caustic chem-
icals on plastic or other composite compo-
nents, A scraper can be fashioned from a
piece of copper tubing by flattening and sharp-
ening one end. Copper is recommended

. because it is usually softer than the surfaces

to be scraped, which reduces the chance of

gouging the part. Some gaskets can be.

removed with a wire brush, but regardless of
the method used, the mating surfaces must
be left clean and smooth, If for some reason
the gasket surface is gouged, then a gasket
sealer thick enough to fill scratches will have
to be used during reassembly of the compo-
nents. For most applications, a non-drying (or
semi-drying) gasket sealer should be used.

Dial indicator set

Hose removal tips

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

Hose removal precautions closely paral-
lel gasket removal precautions. Avoid scratch-
ing 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 rotate it around the
spigot. Work it back and forth until it is com-
pletely free, then pull it off. Silicone or other
lubricants will ease removal if they can be
applied between the hose and the outside of
the spigot. Apply the same lubricant to the
inside of the hose and the outside of the
spigot to simplify installation.

As a last resort (and if the hose is to be
replaced with a new one anyway), the rubber
can be slit with a knife and the hose peeled
from the spigot. If this must be done, be care-
ful that the metal connection is not damaged.

If a hose clamp is broken or damaged,
do not reuse it. Wire-type clamps usually
weaken with age, so it is a good idea to
replace them with screw-type clamps when-
ever a hose is removed.

Tools

A selection of good tools is a basic
requirement for anyone who plans to maintain
and repair his or her own vehicle. For the
owner who has few tools, the initial invest-
ment might seem high, but when compared to
the spiraling costs of professional auto main-
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/over-
haul and Special.

The newcomer to practical mechanics
should start off with the maintenance and
minor repair tool kit, which is adequate for the
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Dial caliper _ Hand-operated vacuum pump Timing light

Compression gauge with spark plug General purpose puller

hole adapter

Hydraulic lifter removal tool Valve spring compressor Valve spring compressor

Ridge reamer Piston ring groove cleaning tool Ring removal/installation tool
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Cylinder hone

Torque angle gauge

simpler jobs performed on a vehicle. Then, as
confidence and experience grow, the owner
can tackle more difficult tasks, buying addi-
tional tools as they are needed. Eventually the
basic kit will be expanded into the repair and
overhaulf 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 frequency of use.

Maintenance and minor repair
tool kit

The tools in this list should be consid-
ered the minimum required for performance of
routine maintenance, servicing and minor
repair work. We recommend the purchase of
combination wrenches (box-end and open-
end combined in one wrench). While more
expensive than open end wrenches, they offer
the advantages of both types of wrench.

Combination wrench set (1/4-inch to
1 inch or 6 mm to 19 mm)
Adjustable 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

Clutch plate alignment tool

Hacksaw and assortment of blades

Tire pressure gauge

Grease gun

Oil can

Fine emery cloth

Wire brush

Battery post and cable cleaning tool

Qil fitter 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 spe-
cial tools, it is mentioned here because they
are absolutely necessary for tuning most vehi-
cles 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 comprehen-
sive set of sockets which, though expensive,
are invaluable because of their versatility,
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

Brake hold-down spring tool

Tap and die set

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

Socket set(s)

Reversible ratchet

Extension - 10 inch

Universal joint

Torgue wrench (same size drive as
sockets)

Ball peen hammer - 8 ounce

Soft-face hammer (plastic/rubber)

Standard screwdriver (1/4-inch x 6 inch)

© Standard screwdriver (stubby -

5/16-inch)

Phillips screwdriver (No. 3 x 8 inch)

Phillips screwdriver (stubby - No. 2)

Pliers - vise grip

Pliers - lineman’s

Pliers - needle nose =

Pliers - snap-ring (internal and external)

Cold chisel - 1/2-inch

Seribe

Scraper (made from fiattened copper
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 mm to 10 mm)

A selection of files

Wire brush (large)

Jackstands (second set)

Jack (scissor or hydraulic type)
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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.

Special tools

The tools in this list include those which
are not used regularly, are expensive to buy,
or which need to be used in accordance with
their manufacturer’s instructions. Unless
these tools will be used frequently, it is not
very economical to purchase many of them. A
consideration would be to split the cost and
use between yourself and a friend or friends.
In addition, most of these tools can be
obtained from a tool rental shop on a tempo-
rary basis.

This list primarily contains only those
tools and instruments widely available to the
public, and not those special tools produced
by the vehicle manufacturer for distribution to
dealer service departments. Occasionally, ref-
erences to the manufacturer's special tools
are included in the text of this manual. Gener-
ally, an aiternative method of doing the job
without the special tool is offered. However,
sometimes there is no alternative to their use.
Where 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

Balljoint separator

Universal-type puller

Impact screwdriver

Dial indicator set

Stroboscopic timing light (inductive

pick-up)

Hand operated vacuumy/pressure pump

Tachometer/dwell meter

Universal electrical multimeter

Cable hoist

Brake spring removal and installation

fools

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 maintenance and
minor repair is the extent of the work to be
done, the purchase of individual tools is satis-
factory. If, on the other hand, extensive work
is planned, it would be a good idea to pur-
chase a modest tool set from one of the large
retail chain stores. A set can usually 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 gradually 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,
but regardiess 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 replac-
ing 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 iying 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, pliers,
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. Subsequent
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 an all-too-
common occurrence, especially when working
with aluminum parts, because aluminum is so
soft that it easily strips out.

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
bolt, screw or stud.

2) Drill and tap the hole to accept a threaded
plug, then drill and tap the plug to the
original screw size. You can also buy a
plug already threaded to the original
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
fam nut and bolt.

3) The third method uses a patented thread
repair kit like Heli-Coil or Slimsert. These
easy-lo-use kils are designed to repair
damaged threads in straight-through
holes and blind holes. Both are available
as kits which can handle a variety of
sizes and thread patterns. Drill the hole,
then tap it with the special included tap.
Install the Heli-Coil and the hole is back
to its original diameter and thread pitch.
Regardless of which method you use, be

sure to proceed calmly and carefully. A little
impatience or carelessness during one of
these relatively simple procedures can ruin
your whole day's work and cost you a bundle
if you wreck an expensive part.

Working facilities

Not to be overlooked when discussing
tools is the workshop. If anything more than
routine maintenance is to be carried out, some
sort of suitable work area is essential.

It is understood, and appreciated, that
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 previously, some clean,
dry storage space is also required for tools, as
well as the lubricants, fluids, cleaning sol-
vents, etc. which soon become necessary.

Sometimes waste oil and fluids, drained
from the engine or cooling system during nor-
mal maintenance or repairs, present a dis-
posal problem. To avoid pouring them on the
ground or into a sewage system, pour the
used fluids into large containers, seal them
with caps and take them to an authorized dis-
posal site or recycling center. Plastic jugs,
such as old antifreeze containers, are ideal
for this purpose. |

Always keep a supply of old newspapers
and clean rags available. Old towels are

- excellent for mopping up spills. Many mechan-

ics use rolls of paper towels for most work
because they are readily available and dis-
posable. To help keep the area under the
vehicle clean, a large cardboard box can be
cut open and flattened to protect the garage
or shop floor.

Whenever working over a painted sur-
face, 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.




Jacking and towing
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Jacking

Warning: The jack supplied with the vehicle
should only be used for changing a ftire 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 nut wrench by inserting and twisting the
handle and then prying against the back of the
wheel cover. Loosen, but do not remove, the
lug nuts (one-half turn is sufficient).

Place the scissors-type jack under the
vehicle and adjust the jack height until it
engages with the proper jacking point. There
is a front and rear jacking point on each side
of the vehicle (see illustrations).

Turn the jack handle clockwise until the
tire clears the ground. Remove the lug nuts
and pull the wheel off. Replace it with the
spare.

Install the lug nuts with the beveled
edges facing in. Tighten them snugly. Don't
attempt to tighten them completely until the
vehicle is lowered or it could slip off the jack.
Turn the jack handle counterclockwise to
lower the vehicle. Remove the jack and
tighten the lug nuts in a diagonal pattern.

Install the cover (and trim ring, if used)
and be sure it's snapped into place all the way
around.

Stow the tire, jack and wrench. Unblock
the wheels.

Towing

Two-wheel drive models can be towed
from the front with the front wheels off the
ground, using a wheel lift type tow truck. If
towed from the rear, the front wheels must be
placed on a dolly. Four-wheel drive models
must be towed with all four wheels off the
ground. A sling-type tow truck cannot be used,
as body damage will result. The best way to
tow the vehicle is with a flat-bed car carrier.

In an emergency the vehicle can be
towed a short distance with a cable or chain
attached to one of the towing eyelets located
under the front or rear bumpers. The driver
must remain in the vehicle to operate the
steering and brakes (remember that power
steering and power brakes will not work with
the engine off).

Front jacking location (place the jack head under the control arm
rear mounting bolt) )

Rear jacking location (place the jack head under the protrusion

on the trailing arm)
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Booster battery (jump) starting

Observe these precautions when using a booster battery to start a vehi-
cle:’

a) Before connecting the booster battery, make sure the ignition
switch is in the Off position.

b) Tum off the lights, heater and other elecirical loads.

¢) Your eyes should be shielded. Safety goggles are a good idea.

d) Make sure the booster batfery is the same voltage as the dead
one in the vehicle.

e) The two vehicles MUST NOT TOUCH each other!

f) Make sure the transaxle is in Neutral (manual) or Park (auto-
matic).

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 boit 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.
Note: On vehicles equipped with an automatic transaxle, if the batlery
has been run down or disconnected, the Powertrain Control Module
(PCM) must relearn its idle and fuel mixture trim strategy for optimum
drivability and performance (see Chapter 5, Section 1 for this proce-
dure).

-

-— 3 HAYNES

Make the booster battery cable connections in the numerica
order shown (note that the negative cable of the booster batten
NOT attached to the negative terminal of the dead battery




DECIMALS to MILLIMETERS
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'FRACTIONS to DECIMALS to MILLIMETERS

Decimal mm Decimal mm
0.001 0.0254 0.500 12,7000
0.002 0.0508 0.510 12.9540
0.003 0.0762 0.520 13.2080
0.004 0.1016 0.530 13.4620
0.005 0.1270 0.540 13.7160
0.006 0.1524 0.550 13.9700
0.007 0.1778 0.560 14.2240
0.008 0.2032 0.570 14.4780
0.009 0.2286 0.580 14.7320
Snzo a84s 0.590 14.9860
0.020 0.5080
0.030 0.7620
0.040 1.0160 0.600 15.2400
0.050 1.2700 0.610 15.4940
0.060 1.5240 0.620 15.7480
0.070 1.7780 0.630 16.0020
0.080 2.0320 0.640 16.2560
0.090 22860 0.650 16.5100

0.660 16.7640
0.100 2.5400 0.670 | 17.0180
0.110 2.7940 0.680 | 17.2720
0120 | 3.0480 } 0690 | 17.5260
0.130 3.3020
0.140 3.5560
0.150 3.8100
0.160 4.0640 0.700 17.7800
0170 | 43180 | 0710 | 18.0340
0.180 4.5720 0.720 18.2880
0.190 4.8260 0.730 18.5420

0.740 18,7960
0.200 5.0800 0.750 19.0500
0.210 5.3340 0.760 19.3040
0.220 5.5880 0.770 19.5580
0.230 5.8420 0.780 19.8120
0.240 6.0960 0.790 20.0660
0.250 6.3500
0260 | 66040 | oy | 5300
0.280 71120 0.810 20.5740
0.290 73660 0.820 21.8280

0.830 21.0820
0.300 7.6200 0.840 21.3360
0.310 7.8740 0.850 21.5900
0.320 8.1280 0.860 21.8440
0.330 8.3820 0.870 22.0980
0.340 8.6360 0.880 22.3520
0.350 8.8900 0.890 22.6060
0.360 9.1440
0.370 9.3980
0.380 9.6520
iy g 0.900 22.8600
0.400 10.1600 0.910 23.1140
0.410 10.4140 0.920 23.3680
0.420 10.6680 0.930 23.6220
0.430 10.9220 0.940 23.8760
0.440 11.1760 0.950 24.1300
0.450 11.4300 0.960 24.3840
0.460 11.6840 0.970 24.6380
0.470 11.9380 0.980 24.8920
0.480 12.1920 0.990 25.1460
0.490 12.4460 1.000 25.4000

Fraction | Decimal mm Fraction ' Decimal mm
1/64 0.0156 0.3969 33/64 0.5156 13.0969
1/32 0.0312 0.7938 17/32 0.5312 13.4938
3/64 0.0469 1.1906 35/64 0.5469 13.8906
1/16 0.0625 1.5875 9/16 0.5625 14.2875
5/64 0.0781 1.9844 37/64 0.5781 14.6844
3/32 0.0938 2.3812 19/32 0.5938 15.0812
7/64 0.1094 2.7781 39/64 0.6094 15.4781
1/8 0.1250 3.1750 5/8 0.6250 15.8750
9/64 0.1406 3.5719 41/64 0.6406 16.2719
5/32 0.1562 3.9688 21/32 0.6562 16.6688
11/64 0.1719 4.3656 43/64 0.6719 17.0656
3/16 0.1875 4.7625 11/16 0.6875 17.4625
13/64 0.2031 5.1594 45/64 0.7031 17.8594
7/32 0.2188 5.5562 23132 0.7188 18.2562
15/64 0.2344 5.9531 47/64 0.7344 18.6531
1/4 0.2500 6.3500 3/4 0.7500 19,0500
17/64 0.2656 6.7469 49/64 0.7656 19.4469
9/32 0.2812 7.1438 25/32 0.7812 19.8438
19/64 0.2969 7.5406 51/64 0.7969 20.2406
5/16 0.3125 7.9375 13/16 0.8125 20.6375
21/64 0.3281 8.3344 53/64 0.8281 21.0344
11/32 0.3438 8.7312 27/32 0.8438 21.4312
23/64 0.3594 9.1281 55/64 0.8594 21.8281
3/8 0.3750 9.5250 7/8 0.8750 22.2250
25/64 0.3906 9.9219 57/64 0.8906 22.6219
13/32 0.4062 10.3188 29/32 0.9062 23.0188
27/64 0.4219 10.7156 59/64 0.9219 23,4156
/16 0.4375 11.1125 15/16 0.9375 23.8125
29/64 0.4531 11.5094 61/64 0.9531 24.2094
15/32 0.4688 11.9062 31/32 0.9688 24,6062
31/64 0.4844 12.3031 63/64 0.9844 25.0031
12 0.5000 12.7000 1 1.0000 25.4000
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- Conversion factors

Length (distance)
Inches (in)

Feet (ft)

Miles

Volfume (capacity)
Cubic 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 (o0z)
Pounds (lb)

Force

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

Pressure

Pounds-force per square inch
(psi; Ibf/in?; Ib/in?)
Pounds-force per square inch
{psi; Ibf/in?; Ib/in?)
Pounds-force per sguare inch
(psi; Ibf/in?; Ib/in?)
Pounds-force per square inch
(psi; Ibf/in% Ib/in?)
Kilopascals (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 feet (Ibf ft; Ib ft)

Pounds-force feet (Ibf ft; Ib ft)
Newton meters (Nm)

Vacuum

Inches mercury (in. Hg)
Inches mercury (in. Hg)

Power
Horsepower (hp)

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

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

Temperature
Degrees Fahrenheit =

HKHHHXHXHKAHX o H =

x X

XXX

X X X X =

X K XK M R

X
X

(°C x 1.8) + 32

26.4 = Millimeters (mm)
0.305 = Meters (m)
1.609 = Kilometers (km)

16.387 = Cubic centimeters (cc; cm®?)
0.588 = Liters (I)
1.137 = Liters (l)

1.201 =US quarts (US qt)
0.946 = Liters (l)

4,546 = Liters (I)

1.201 =US gallons (US gal)

3.785 = Liters ()

28.36 =Grams (g)
0.454 = Kilograms (kg)

0.278 = Newtons (N)
4.448 = Newtons (N)
0.1 = Kilograms-force (kgf; kg)

0.070 = Kilograms-force per square
centimeter (kgf/cm?; kg/cm?)
0.068 = Atmospheres (atm)

0.089 —=Bars
6.8956 = Kilopascals (kPa)

0.01 = Kilograms-force per square

centimeter (kgf/cm?; kg/cm?)

1.162 = Kilograms-force centimeter
(kgf cm; kg cm)
0.113 = Newton meters (Nm)
0.083 = Pounds-force feet (Ibf ft; Ib ft)
0.138 = Kilograms-force meters
(kgf m; kg m)
1.356 = Newton meters (Nm}
0.102 = Kilograms-force meters
(kgf m; kg m)
3.377 = Kilopascals (kPa)
25.4 . = Millimeters mercury (mm Hg)
7457 =Watts (W)

1.609 = Kilometers per hour (km/hr; kph)

0.354 = Kilometers per liter (km/l)
0.425 = Kilometers per liter (km/1)

X
X
X

X X MK K MK

AR TIRTTRITR R X X X X X b 4

> X

b4

0.0394
3.281
0.621

0.061
1.76
0.88

0.833

1.067
0.22

0.833

0.264

0.035
2.205

3.6

0.225

9.81
14.223
14.696

145
0.145

98.1

0.868
8.85
12
7.233
0.738
9.804

0.2961
0.0394

0.0013

0.821

2.825
2,352

Degrees Celsius (Degrees Centigrade; °C)

= Inches (in)
= Feet (ft)
= Miles

Cubic inches (cu in; in®)
Imperial pints (imp pt)
Imperial quarts (Imp qt)
= |mperial quarts (Imp qt)
= US quarts (US qgt)

= Imperial gallons (Imp gal)
= Imperial gallons (Imp gal)
= US gallons (US gal)

o

= Ounces (oz)
= Pounds (Ib)

= Qunces-force (ozf; oz}
= Pounds-force (Ibf; Ib)
= Newtons (N)

= Pounds-force per square inch
(psi; Ibf/in?; Ib/in?)

= Pounds-force per square inch
(psi; Ibf/in®; Ib/in?)

= Pounds-force per square inch
(psi; Ibf/in?; Ib/in®)

= Pounds-force per square inch
(psi; Ibf/in?; Ib/in?)

= Kilopascals (kPa)

= Pounds-force inches
{Ibf in; b in)
= Pounds-force inches
(Ibf in; Ib in)
= Pounds-force inches
(Ibf in; Ib in)
= Pounds-force feet (Ibf ft; Ib ft)

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

= Inches mercury
= Inches mercury

= Horsepower (hp)
= Miles per hour (miles/hr; mph)

= Miles per gallon, Imperial (mpg)
= Miles per gallon, US (mpg)

= (°F - 32) x 0.56

*t is common practice to convert from miles per gallon (mpg) to liters/100 kilometers (I/100km),
where mpg (Imperial) x /100 km = 282 and mpg (US) x I/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
Jjeopardized. 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 comprehensive list of all dan-
gers. 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 fas-
teners (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 ex-
haust system until it has cooled sufficiently to
avoid burns,

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

DON'T inhale brake lining dust - it is poten-
tially hazardous (see Asbestos below).
DON’T allow spilled oil or grease to remain on
the floor - wipe it up before someone slips on
it.

DON'T use loose fitting wrenches or other
tools which may slip and cause injury.

DON'T push on wrenches when loosening or
tightening nuts or bolts. Always try to pull the
wrench toward you. If the situation calls for
pushing the wrench away, push with an open
hand to avoid scraped knuckles if the wrench
should slip.

DON’T attempt to lift a heavy component
alone - get someone to help you.

DON’T rush or take unsafe shortcuts to finish
a job.

DON'T allow children or animals in or around
the vehicle while you are working on it.

DO wear eye protection when using power

tools such as a drill, sander, bench grinder,
etc. and when working under a vehicle.

DO keep loose clothing and long hair well out
of the way of moving parts.

DO make sure that any hoist used has a safe
working load rating adequate for the job.

DO get someone to check on you periodically
when working alone on a vehicle.

DO carry out work in a logical sequence and
make sure that everything is correctly assem-
bled 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, gas-
kets, 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 con-
tain 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
vehicle. 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 certain conditions, can ignite gasoline
vapors, which in a confined space are highly
explosive. Do not, under any circumstances,
use gasoline for cleaning parts. Use an
approved safety solvent.

Always disconnect the battery ground (-)
cable at the battery before working on any
part of the fuel system or electrical system.
Never risk spilling fuel on a hot engine or
exhaust component. It is strongly recom-
mended that a fire extinguisher suitable for
use on fuel and electrical fires be kept handy
in the garage or workshop at all times. Never
try to extinguish a fuel or electrical fire with
water.

Fumes

Certain fumes are highly toxic and can
quickly cause unconsciousness and even
death if inhaled to any extent. Gasoline vapor
falls into this category, as do the vapors from
some cleaning solvents. Any draining or pour-
ing of such volatile fluids should be done in a
well ventilated area.

When using cleaning fluids and solvents,

read the instructions on the container care-
fully. Never use materials from unmarked con-
tainers.

Never run the engine in an enclosed
space, such as a garage. Exhaust fumes con-
tain carbon monoxide, which is extremely poi-
sonous. If you need to run the engine, always
do so in the open air, or at least have the rear
of the vehicle outside the work area.

If you are fortunate enough to have the
use of an inspection pit, never drain or pour
gasoline and never run the engine while the
vehicle is over the pit. The fumes, being
heavier than air, will concentrate in the pit with
possibly lethal results.

The battery

Never create a spark or allow a bare light
bulb near a battery. They 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 battery from an external
source (this does not apply to sealed or main-
tenance-free batteries). Do not charge at an
excessive rate or the battery 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 clean-
ing 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 correctly 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 exces-
sive 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, particu-
larly if components are damp or the insulation
is defective. In the case of an electronic igni-
tion system, the secondary system voltage is
much higher and could prove fatal.
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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 sol-
vents and degreasers to lubricants and pro-
tective sprays for rubber, plastic and vinyl.

Cleaners

Carburetor cleaner and choke cleaner
is a strong solvent for gum, varnish and car-
bon. Most carburetor cleaners leave a dry-type
lubricant film which will not harden or gum up.
Because of this film it is not recommended for
use on electrical components.

Brake system cleaner is used to remove
brake dust, grease and brake fluid from the
brake system, where clean surfaces are abso-
lutely necessary. It leaves no residue and often
eliminates brake squeal caused by contami-
nants.

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

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

Lubricants

Motor oil is the lubricant formulated for
use in engines. It normally contains a wide
variety of additives to prevent corrosion and
reduce foaming and wear. Motor oil comes in
various weights (viscosity ratings) from 0 to 50.
The recommended weight of the oil depends
on the season, temperature and the demands
on the engine. Light oil is used in cold climates
and under light load conditions. Heavy oil is
used in hot climates and where high loads are
encountered. Multi-viscosity oils are designed
to have characteristics of both light and heavy
oils and are available in a number of weights
from 5W-20 to 20W-50.

Gear oil is designed to be used in differ-
entials, manual transmissions and other areas
where high-temperature lubrication is
required.

Chassis and wheel bearing grease is
a heavy grease used where increased loads
and friction are encountered, such as for
wheel bearings, balljoints, tie-rod ends and
universal joints.

High-temperature wheel bearing
grease is designed to withstand the extreme

temperatures encountered by wheel bearings
in disc brake equipped vehicles. It usually
contains molybdenum disulfide (moly), which
is a dry-type lubricant.

White grease is a hedvy grease for
metal-to-metal applications where water is a
problem. White grease stays soft under both
low and high temperatures (usually from -100
to +190-degrees F), and will not wash off or
dilute in the presence of water.

Assembly lube is a special extreme
pressure lubricant, usually containing moly,
used to lubricate high-load parts (such as
main and rod bearings and cam lobes) for ini-
tial 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 prob-
lems, such as in locks. The dry graphite will
lubricate metal parts while remaining uncon-
taminated by dirt, water, oil or acids. It is elec-
trically conductive and will not foul electrical
contacts in locks such as the ignition switch.

Moly penetrants loosen and |ubricate
frozen, rusted-and corroded fasteners and
prevent future rusting or freezing.

Heat-sink grease is a special electrically
non-conductive grease that is used for mount-
ing electronic ignition modules where it is
essential 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 irregularities, remains flexible,
doesn't shrink, is relatively easy to remove,
and is used as a supplementary sealer with
almost all low and medium temperature gas-
kets.

Anaerobic sealant is much like RTV in
that it can be used either to seal gaskets or to
form gaskets by itself. It remains flexible, is
solvent resistant and fills surface imperfec-
tions. The difference between an anaerobic
sealant and an RTV-type sealant is in the cur-
ing. RTV cures when exposed to air, while an
anaerobic sealant cures only in the absence
of air. This means that an anaerobic sealant
cures only after the assembly of parts, sealing
them together.

Thread and pipe sealant is used for
sealing hydraulic and pneumatic fittings and
vacuum lines. It is.usually made from a Teflon
compound, and comes in a spray, a paint-on
liquid and as a wrap-around tape.

Chemicals
Anti-seize compound prevents seizing,

galling, cold welding, rust and corrosion in
fasteners, High-temperature ant-seize, usu-
ally made with copper and graphite lubricants,
is used for exhaust system and exhaust mani-
fold bolts.

Anaerobic locking compounds are
used to keep fasteners from vibrating or work-
ing loose and cure only after installation, in
the absence of air. Medium strength locking
compound is used for small nuts, bolts and
screws that may be removed later. High-
strength locking compound is for large nuts,
bolts and studs which aren’t removed on a
regular basis.

Oil additives range from viscosity index
improvers to chemical treatments that claim to
reduce internal engine friction. It should be
noted that most oil manufacturers caution
against using additives with their oils.

Gas additives perform several func-
tions, depending on their chemical makeup.
They usually contain solvents that help dis-
solve gum and vamish that build up on carbu-
retor, 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 cyl-
inder lubricants for valves and piston rings,
and others contain chemicals to remove con-
densation from the gas tank.

Miscellaneous

Brake fluid is specially formulated
hydraulic fluid that can withstand 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-dead-
ening agent by insulating the bottom of the
vehicle.

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 oxi-
dized (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.
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This section provides an easy reference
guide to the more common problems which
may occur during the operation of your ‘vehi-
cle. These problems and their possible causes
are grouped under headings denoting various
components or systems, such as Engine,
Cooling system, etc. They also refer you to
the chapter and/or section which deals with
the problem.

Remember that successful troubleshoot-
ing 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 elimi-
nation, starting with the simplest solution and
working through to the most complex - and
never overlook the obvious. Anyone can run
the gas tank dry or leave the lights on over-
night, 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 con-
nection, 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 compo-
nent can often be indicative of potential failure
or incorrect functioning of a more important
component or system.

Engine

4 Leaking fuel injector(s), faulty fuel pump,
pressure regulator, etc. (Chapter 4).

5 . Broken or stripped timing belt (Chap-
ter 2A) or broken timing chain (Chapter 2B).

6 Ignition components damp or damaged
(Chapter 5).

7 Worn, faulty or incorrectly gapped spark
plugs (Chapter 1).

8 Broken, loose or disconnected wiring in
the starting circuit (Chapter 5).

9  Broken, loose or disconnected wires at
the ignition coil or faulty coil (Chapter 5).

10 Defective crankshaft or camshaft sensor
(Chapter 6).

3 Engine hard to start when cold

1  Battery discharged or low (Chapter 1).

2  Malfunctioning fuel system (Chapter 4).
3  Faulty coolant temperature sensor or
intake air temperature sensor (Chapter 6).

4 Faulty ignition system (Chapter 5).

4 Engine hard to start when hot

1 Airfilter clogged (Chapter 1).

2 Fuel not reaching the fuel injection sys-
tem (Chapter 4).

3  Corroded battery connections, especially
ground (Chapter 1).

4  Faulty coolant temperature sensor or
intake air temperature sensor (Chapter 6).

5 Starter motor noisy or
excessively rough in engagement

1 Engine will not rotate when
attempting to start

1  Battery terminal connections loose or
corroded (Chapter 1).

2  Battery discharged or faulty (Chapters’ 1
and 5).

3  Automatic transaxle not completely
engaged in Park (Chapter 7) or clutch pedal
not completely depressed (Chapter 6).

4  Broken, loose or disconnected wiring in
the starting circuit (Chapters 5 and 12).

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

6  Starter solenoid faulty (Chapter 5).

7  Starter motor faulty (Chapter 5).

8  Ignition switch faulty (Chapter 12).

9  Starter pinion or flywheel teeth worn or
broken (Chapter 5).

2 Engine rotates but will not start

1 Fuel tank empty.

2 Battery discharged (engine rotates
slowly) (Chapter 5).

3  Battery terminal connections loose or
corroded (Chapter 1).

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

6 Engine starts but stops
immediately

1 Loose or faulty electrical connections at
ignition coil or alternator (Chapter 5).

2 Insufficient fuel reaching the fuel
injector(s) (Chapters 1 and 4).

3  Vacuum leak at the gasket between the
intake manifold/plenum and throttle body
(Chapter 4).

7 QOil puddle under engine

1 Qil pan gasket and/or oil pan drain bolt
washer leaking (Chapter 2).

2 Oil pressure sending unit leaking (Chap-
ter 2).

3  Valve cover leaking (Chapter 2).

4  Engine oil seals leaking (Chapter 2).

5 Oil pump housing leaking (Chapter 2).

8 Engine lopes while idling or idles
erratically

1 Vacuum leakage (Chapters 2 and 4),

2  Leaking EGR valve (Chapter 6).

3  Airfilter clogged (Chapter 1).

4 Malfunction in the fuel injection or engine
control system (Chapters 4 and 6).

5  Leaking head gasket (Chapter 2).

6 Timing belt or chain and/or sprockets
worn (Chapter 2).

7  Camshaft lobes worn (Chapter 2).

9 Engine misses at idle speed

1 Spark plugs worn or not gapped properly
(Chapter 1).

2  Faulty spark plug wires (Chapter 1).

3 Vacuum leaks (Chapter 1).

4 Incorrect ignition timing (Chapter 1).

5  Uneven or low compression (Chapter 2).
6  Problem with the fuel injection system
(Chapter 4).

10 Engine misses throughout
driving speed range

1 Fuel filter clogged and/or impurities in
the fuel system (Chapters 1 and 4).

2 Low fuel pressure (Chapter 4).

3  Faulty or incorrectly gapped spark plugs
(Chapter 1).

4  Leaking spark plug wires (Chapters 1
or 5).

5 Faulty emission system components
(Chapter 6).

6 Low or uneven cylinder compression
pressures (Chapter 2).

7  Weak or faulty ignition system (Chap-
ter 5).

8 Vacuum leak in fuel injection system,
intake manifold, air control valve or vacuum
hoses (Chapters 4 and 8).

11 Engine stumbles on acceleration

1 Spark plugs fouled (Chapter 1).

2 Problem with fuel injection or engine
control system (Chapters 4 and 6).

3 Fuel filter clogged (Chapters 1 and 4).

4 Intake manifold air leak (Chapters 2
and 4).

5  Problem with the emissions control sys-
tem (Chapter 6).

12 Engine surges while holding
accelerator steady

1 Intake air leak (Chapter 4).
2  Fuel pump or fuel pressure regulator
faulty (Chapter 4).
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3  Problem with the fuel injection system
(Chapter 4).

4  Problem with the emissions control sys-
tem (Chapter 6).

wires (Chapter 1).

4  Knock sensor defective (Chapter 6).

5 EGR valve not functioning (Chapter 6).
6  Vacuum leak (Chapters 2 and 4).

13 Engine stalls

1 Idle speed incorrect (Chapter 1).

2 Fuel filter clogged and/or water and
impurities in the fuel system (Chapters 1
and 4).

3  Distributor components damp or dam-
aged (Chapter 5).

4  Faulty emissions system components
(Chapter 8).

§  Faulty or incorrectly gapped spark plugs
(Chapter 1). :

6  Faulty spark plug wires (Chapter 1).

7 Vacuum leak in the fuel injection system,
intake manifold or vacuum hoses (Chapters 2
and 4).

14 Engine lacks power

1  Obstructed exhaust system (Chapter 4).
2  Defective spark plug wires or faulty coil
(Chapters 1 and 5).

3 Faulty or incorrectly gapped spark plugs
(Chapter 1).

4  Problem with the fuel injection system
(Chapter 4).

5  Plugged air filter (Chapter 1).

6  Brakes binding (Chapter 9).

7 Automatic transaxle fluid level incorrect
(Chapter 1).

8  Clutch slipping (Chapter 8).

9  Fuel filter clogged and/or impurities in
the fuel system (Chapters 1 and 4).

10 Emission control system not functioning
properly (Chapter 6).

11 Low or uneven cylinder compression
pressures (Chapter 2).

15 Engine backfires

1 Emission control system not functioning
properly (Chapter 6).

2  Problem with the fuel injection system
{Chapter 4).

3  Vacuum leak at fuel injector(s), intake
manifold, air control vaive or vacuum hoses
(Chapters 2 and 4).

4  Valve clearances incorrectly set and/or
valves sticking (Chapter 2).

16 Pinging or knocking engine
sounds during acceleration or
uphiil

Incorrect grade of fuel.
Fuel injection system faulty (Chapter 4).
Improper or damaged spark plugs or

wWN =

17 Engine runs with oil pressure
light on

1 Low oil level (Chapter 1).

2  Idle rpm below specification (Chapter 1).
3 Short in wiring circuit (Chapter 12).

4  Faulty oil pressure sender (Chapter 2).
5 Worn engine bearings and/or oil pump
(Chapter 2).

18 Engine diesels (continues to run)
after switching off

1 Idle speed too high (Chapter 1).
2  Excessive engine operating temperature
(Chapter 3).

Engine electrical systems

19 Battery will not hold a charge

1  Alternator drivebelt defective or not
adjusted properly (Chapter 1).

2  Battery electrolyte level low (Chapter 1).
3 Battery terminals loose or corroded
(Chapter 1).

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

5 Loose, broken or faulty wiring in the
charging circuit (Chapter 5).

6  Short in vehicle wiring (Chapter 12).

7 Internally defective battery (Chapters 1
and 5).

20 Alternator light fails to go out

1 Faulty alternator or charging circuit
(Chapter 5).

2  Alternator drivebelt defective or out of
adjustment (Chapter 1).

3  Alternator voltage regulator inoperative
(Chapter 5).

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

1  Warning light bulb defective (Chap-
ter 12).

2  Fault in the printed circuit, dash wiring or
bulb holder (Chapter 12).

Fuel system

22 Excessive fuel consumption

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

2  Emissions system not functioning prop-
erly (Chapter 6).

3  Fuel injection system not functioning
properly (Chapter 4).

4  Low tire pressure or incorrect tire size
(Chapter 1).

23 Fuel leakage and/or fuel odor

1  Leaking fuel feed or return line (Chap-
ters 1 and 4).

2  Tank overfilled,

3 Evaporative canister filter clogged
(Chapters 1 and 6). )

4  Problem with the fuel injection system
(Chapter 4).

Cooling system

24 Overheating

T
1 Insufficient coolant in system (Chap-
ter 1).

2 Water pump drivebelt defective or out of
adjustment (Chapter 1).

3 Radiator core blocked or grille restricted
(Chapter 3). ;

4  Thermostat faulty {(?hapter 3).

5  Electric coolant fan inoperative or blades
broken {Chapter 3).

6 Expansion tank cap not maintaining
proper pressure (Chapter 3).

A

25 Overcooling |

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

26 External coolant leakage

1 Deteriorated/damaged hoses; loose
clamps (Chapters 1 and 3).

2  Water pump defective (Chapter 3).

3 Leakage from radiator core or coolant
reservoir (Chapter 3).

4  Engine drain or water jacket core plugs
leaking (Chapter 2).

27 Internal coolant leakage

1 Leaking cylinder head gasket (Chap-
ter 2).
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2  Cracked cylinder bore or cylinder head
(Chapter 2).

28 Coolant loss

1  Too much coolant in reservoir (Chap-
ter 1).

2 Coolant boiling away because of over-
heating (Chapter 3).

3 Internal or external leakage (Chapter 3).
4  Faulty radiator cap (Chapter 3).

29 Poor coolant circulation

1 Inoperative water pump (Chapter 3).

2 Restriction in cooling system (Chap-
ters 1 and 3).

3  Water pump drivebelt defective/out of
adjustment (Chapter 1).

4  Thermostat sticking (Chapter 3).

Clutch

30 Pedal travels to floor - no
pressure or very little resistance

1  Master or release cylinder faulty (Chap-
ter 8).

2  Hose/pipe burst or leaking (Chapter 8).
3 Connections leaking (Chapter 8).

4 No fluid in reservoir (Chapter 8).

5  If fluid level in reservoir rises as pedal is
depressed, master cylinder center valve seal
is faulty (Chapter 8).

6  |Ifthere is fluid on dust seal at master cyl-
inder, piston primary seal is leaking (Chapter
8).

7  Broken release bearing or fork (Chap-
ter 8).

8  Faulty pressure plate diaphragm spring
(Chapter 8).

31 Fluid in area of master cylinder
dust cover and on pedal

Rear seal failure in master cylinder
(Chapter 8).

32 Fluid on release cylinder

Release cylinder plunger seal faulty
(Chapter 8).

33 Pedal feels spongy when
depressed

Air in system (Chapter 8).

34 Unable to select gears

1  Faulty transaxle (Chapter 7).

2 Faulty clutch disc or pressure plate
(Chapter 8).

3  Faulty release lever or release bearing
(Chapter 8).

4  Faulty shift lever assembly or control
cables (Chapter 8).

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

1 Clutch plate worn (Chapter 8).

2  Clutch plate is oil soaked by leaking rear
main seal (Chapters 2 and 8).

3 Clutch plate not seated (Chapter 8).

4  Warped pressure plate or flywheel
(Chapter 8).

5 Weak diaphragm springs (Chapter 8).

6  Clutch plate overheated. Allow to cool.

36 Grabbing (chattering) as ciutch is
engaged

1  Qil on clutch plate lining, burned or
glazed facings (Chapter 8).

2 Worn or loose engine or transaxle
mounts (Chapter 2).

3 Worn splines on clutch plate hub (Chap-
ter 8).

4  Warped pressure plate or flywheel
(Chapter 8).

5 Burned or smeared resin on flywheel or
pressure plate (Chapter 8).

37 Transaxle rattling (clicking)

1  Release lever loose (Chapter 8).
2 Clutch plate damper spring failure (Chap-
ter 8).

38 Noise in clutch area

1 Fork shaft improperly installed (Chap-
ter 8).
2  Faulty bearing (Chapter 8).

39 Clutch pedal stays on floor

1 Clutch master cylinder piston binding in
bore (Chapter 8).

2 Broken release bearing or fork (Chap-
ter 8).

40 High pedal effort

1 Piston binding in bore (Chapter 8).

2  Pressure plate faulty (Chapter 8).
3 Incorrect size master or release cylinde:
(Chapter 8).

Manual transaxle

41 Knocking noise at low speeds

1 Worn driveaxle constant velocity (CV
joints (Chapter 8).

2 Worn side gear shaft counterbore in dif
ferential case (Chapter 7A).*

42 Noise most pronounced when
turning

Differential gear noise (Chapter 7A).*

43 Clunk on acceleration or
deceleration

1 Loose engine or transaxie mounts
(Chapter 2).

2 Worn differential pinion shaft in case.”

3  Worn side gear shaft counterbore in dif
ferential case (Chapter 7A).*

4  Worn or damaged driveaxle inboard C\
joints (Chapter 8).

44 Clicking noise in turns

Worn or damaged outboard CV join
(Chapter 8).

45 Vibration

Rough wheel bearing (Chapter 10).
Damaged driveaxle (Chapter 8).
Out-of-round tires (Chapter 1).

Tire out of balance (Chapters 1 and 10).
Woarn CV joint (Chapter 8).

oW =

46 Noisy in neutral with engine
running

1 Damaged input gear bearing (Chap
ter 7A).*

2 Damaged clutch release bearing (Chap
ter 8).

47 Noisy in one particular gear

1 Damaged or worn constant mesh gear
(Chapter 7A).*

2  Damaged or worn synchronizers (Chag
ter TA).*
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3  Bentreverse fork (Chapter 7A).*

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

5 Worn or damaged reverse Idler gear or
idler bushing (Chapter 7A).*

48 Noisy in all gears

1 Insufficient lubricant (Chapter 7A).

2 Damaged or worn bearings (Chap-
ter 7A).*

3 Wom or damaged input gear shaft and/
or output gear shaft (Chapter 7A)."

49 Slips out of gear

1  Worn or improperly adjusted linkage
(Chapter 7A).

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

4  Input gear bearing retainer broken or
loose (Chapter 7A).*

5 Dirt between clutch cover and engine
housing (Chapter 7A).

6  Womn shift fork (Chapter 7A)."

50 Leaks lubricant

1. Side gear shaft seals worn (Chapter 7).
2 Excessive amount of lubricant in
transaxle (Chapters 1 and 7A).

3 Loose or broken input gear shaft bearing
retainer (Chapter 7A).*

4 . Input gear bearing retainer O-ring and/or
lip seal damaged (Chapter 7A).*

color. Fiuid leaks should not be confused with
engine oil, which can easily be blown onto the
transaxle by air flow.
2  To pinpoint a leak, first remove all buiit-
up dirt and grime from the transaxle housing
with degreasing agents and/or steam clean-
ing. Then drive the vehicle at low speeds so
air flow will not blow the leak far from its
source., Raise the vehicle and determine
where the leak is coming from. Common
areas of leakage are;

a) Dipstick tube (Chapters 1 and 7)

b) Transaxle oil lines (Chapter 7

c) Speed sensor (Chapter 6

d) Driveaxle oil seals (Chapter 7).

53 Transaxle fluid brown. or has a
burned smell

Transaxle fluid overheated (Chapter 1).

54 General shift mechanism
problems

1  Chapter 7, Part B, deals with checking
and adjusting the shift linkage on automatic
transaxles. Common problems which may be
attributed to poorly adjusted linkage are:
a) Engine starting in gears other than Park
or Neutral. '
b) Indicator on shifter pointing to a gear
other than the one actually being used.
¢) Vehicle moves when in Park.

2  Refer to Chapter 7B for the shift linkage
adjustment procedure.

51 Locked in gear

Lock pin or interlock pin missing (Chap-
ter 7A).*
* Although the corrective action necessary to
remedy the symptoms described is beyond
the scope of this manual, the above informa-
tion should be helpful in isolating the cause of
the condition sa that the owner can communi-
cate clearly a professional mechanic.

|1

i A
Automatic transaxle
Note: Due fo the complexity of the automatic
transaxle, it is difficult for the home mechanic
to properly diagnose and service this compo-
nent. For problems other than the following,
the vehicle should be\taken to a dealer or
transmission shop. '

52 Filuid leakage

1 Automatic transaxle fluid is a deep red

55 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 concemned 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

56 Clicking nolse In turns

Worn or damaged outboard CV joint
(Chapter 8).

57 Shudder or vibration during
acceleration i

1  Excessive toe-in (Chapter 10). :
2  Worn or damaged inboard or outboard
CV joints (Chapter 8).

3  Sticking inboard CV joint assembly
(Chapter 8).

58 Vibration at hlghwa_yf ipeddl :

1 Out-of-balance front whsels and/or tlres
(Chapters 1 and 10). :

2 Out-of-round front tires (Chapters 1
and 10).

3  Worn CV joint(s) (Chapter 8).

Brakes

Note: Before assuming that a brake pmba‘em
exists, make sure that:
a) The tires are in good condition.and prop-
erly inflated (Chapter 1). =
b) The front end alignment is correct.
¢) The vehicle is not loaded wrth wmght in
an unequal manner.

59 Vehicle pulls t6 one side during
braking

1 Incorrect tire pressures (Chapter 1).

2  Front end out of alignment (have the
front end aligned).

3 Front, or rear, tire sizes not matched to
one another. ¢

4  Restricted brake lines or hoses (Chap-
ter 9).

5 Malfunctioning drum brake or caliper
assembly (Chapter 9).

6 Loose suspension parts (Chapter 10).

7  Excessive wear of brake shoe or pad
material or disc/drum on one side (Chap-
ter 9). :

8 Contamination (grease or brake fiuid) of
brake shoe or pad material or dlsc!drum on
one side (Chapter 9).

80 Noise (hlgh-prlchod squeal when
the brakes are applied) e

Front brake pads worn out. Replace
pads with new ones immediately (Chapter 9).

61 Brake roughness or chatter
(pedal puisates)

-

Excessive lateral runout (Chapter 9).
2  Uneven pad wear (Chapter9).
3 Defective disc (Chapter 9). -
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62 Excessive brake pedal effort
required to stop vehicle

1  Malfunctioning power brake booster
(Chapter 9).

2  Partial system failure (Chapter 9).

3. Excessively worn pads or shoes (Chap-
ter 9). :

4  Piston in caliper or wheel cylinder stuck
or sluggish (Chapter 9).

5  Brake pads or shoes contaminated with
oil or grease (Chapter 9). i

6  Brake disc grooved and/or glazed (Chap-
ter 9). ;

7  New pads or shoes installed and not yet
seated. It will take a while for the new material
to seat against the disc or drum.

63 Excessive brake pedal travel

1  Partial brake system failure (Chapter 9).
2  Insufficient fluid in master cylinder (Chap-
ters 1 and 9).

3  Airtrapped in system (Chapter 9).

64 Dragging brakes

1 Incorrect adjustment of brake light switch
(Chapter 9).

2  Master cylinder pistons not returning cor-
rectly (Chapter 9).

3  Restricted brakes lines or hoses (Chap-
ter 9).

4 Incorrect parking brake adjustment
(Chapter 9).

65 Grabbing or uneven braking
action

1 Malfunction of proportioning valve (Chap-
ter 9).

2 Binding brake pedal mechanism (Chap-
ter 9). s

3 Contaminated brake linings (Chapter 9).

66 Brake pedal feels spongy when
depressed

1 Airin hydraulic lines (Chapter 9).

2  Master cylinder mounting bolts loose
(Chapter 9).

3 Master cylinder defective (Chapter 9). -

67 Brake pedal travels to the floor
with little resistance

1 Little or no fluid in the master cylinder
reservoir caused by leaking caliper or wheel
cylinder piston(s) (Chapter 9).

2  Loose, damaged or disconnected brake
lines (Chapter 9).

68 Parking brake does not hold

Parking brake linkage improperly
adjusted (Chapter 9).

Suspension and steering systems

Note: Before attempting fo diagnose the sus-
pension and steering systems, perform the
following preliminary checks:

a) Tires for wrong pressure and uneven
wear.

b) Steering universal joints from the column
to the rack and pinion for loose connec-
tors or wear.

¢) Front and rear suspension and the rack
and pinion assembly for loose or dam-
aged parts. ;

d) Out-of-round or out-of-balance tires, bent
rims and loose and/or rough wheel bear-

ings.

69 Vehicle pulls to one side

1 Mismatched or uneven tires (Chap-
ter 10).

2  Broken or sagging springs (Chapter 10).
3  Wheel alignment incorrect. Have the
wheels professionally aligned.

4  Front brake dragging (Chapter 9).

70 Abnormal or excessive tire wear

Wheel alignment out-of-specification.
ave the wheels aligned.
Sagging or broken springs (Chapter 10).

Worn strut damper (Chapter 10).
Overloaded vehicle.
Tires not rotated regularly.

71 Wheel makes a thumping noise

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

72 Shimmy, shake or vibration

2 Wheel alignment out-of-specifications.
Have the wheels professionally aligned.

3  Low tire pressure(s) (Chapter 1).

4  Wom steering gear (Chapter 10).

74 Poor returnability of steering to
center

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

2  Binding in balljoints (Chapter 10).

3 Binding in steering column (Chapter 10).
4  Lack of lubricant in steering gear assem-
bly (Chapter 10).

5 Wheel alignment out-of-specifications.
Have the wheels professionally aligned.

75 Abnormal noise at the front end

1 Lack of lubrication at balljoints and tie-
rod ends (Chapters 1 and 10).

2  Damaged strut mounting (Chapter 10).

3  Worn control arm bushings or tie-rod
ends (Chapter 10).

4  Loose stabilizer bar (Chapter 10).

5 Loose wheel nuts (Chapter 1).

6 Loose suspension bolts (Chapter 10).

76 Wander or poor steering stability

1 Mismatched or uneven tires (Chap-
ter 10).

2  Lack of lubrication at balljoints and tie-
rod ends (Chapters 1 and 10).

3 Worn strut assemblies (Chapter 10).

1

H

2 9
4 L tabil bar (Ch 10).

3  Tire out-of-balance (Chapter 10). © s e ocko stablieanien (Clispter10)

4

5

6

5- Broken or sagging springs (Chapter 10).
6 Wheels out of alignment. Have the
wheels professionally aligned.

77 Erratic steering when braking

1 Wheel bearings worn (Chapter 10).

2  Broken or sagging springs (Chapter 10).
3  Leaking wheel cylinder or caliper (Chap-
ter 10).

4  Warped rotors or drums (Chapter 10).

1 Tire or wheel out-of-balance or out-of-
round (Chapter 10).

2 Loose or worn wheel bearings (Chap- ter
10).

[#]

Worn tie-rod ends (Chapter 10).

4 Worn balljoints (Chapters 1 and 10).
5  Excessive wheel runout (Chapter 10).
6  Blister or bump on tire (Chapter 10).

73 Hard steering

1 Lack of lubrication at balljoints and/or tie-
rod ends (Chapter 10).

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

"1 Loose stlabiiizer bar (Chapter 1ﬁ}.

2  Worn strut dampers or mountings (Chap-
ter 10).

3~ Broken or sagging springs (Chapter 10).
4  Overloaded vehicle.

79 Suspension bottoms

1 Overloaded vehicle. 4
2  Sagging springs (Chapter 10).
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80 Cupped tires

1 Front wheel or rear wheel alignment out-
of-specifications. Have the wheels profession-
ally aligned.

2  Worn strut dampers or shock absorbers
(Chapter 10).

3  Wheel bearings worn (Chapter 10).

4  Excessive tire or wheel runout (Chap-
ter 10).

5  Worn balljoints (Chapter 10).

81 Excessive tire wear on outside
edge

1 Inflation pressures incorrect (Chapter 1).
2  Excessive speed in turns.
3 Wheel alignment incorrect (excessive

toe-in). Have professionally aligned.

4  Suspension arm bent or twisted (Chap-

ter 10).

82 Excessive tire wear on inside
edge

1 Inflation pressures incorrect (Chapter 1).
2 Wheel alignment incorrect (toe-out).
Have professionally aligned.

3  Loose or damaged steering components
(Chapter 10).

83 Tire tread worn in one place

replace if necessary.
3 Defective tire (Chapter 1).

84 Excessive play or looseness in
steering system

1 Wheel bearing(s) worn (Chapter 10).

2  Tie-rod end loose (Chapter 10).

3  Steering gear loose (Chapter 10).

4 Worn or loose steering intermediate
shaft U-joint (Chapter 10).

85 Rattling or clicking noise in
steering gear

1  Tires out-of-balance.
2 Damaged or buckled wheel. Inspect and

Steering gear loose (Chapter 10).
2  Steering gear defective.

-



Chapter 1

Tune-up and routine maintenance

Contents
Section Section

Air filter check and replacement.................ccoiininmnniiiniiniccinns. 18 Maintenance schedule... 1
Automatic transaxle fluid change............cccvcviiimirniiceresieininneens. 25 Manual transaxle Iubncant change L e S LR S v il
Battery check, maintenance and charging .. 8 Manual transaxle lubricant level check e 16
BrakE ek R o s 1S Positive Crankcase Ventilation (PCV) valve
Brake fluid change.... e R R e T i - replacement (2004 and earlier four-cylinder models).............. 29
Cooling system check 9 Seat belt check... o R e e B e
Cooling system senncmg (drammg, ﬂushmg and reﬁlllng)... 22 Spark plug check end replacement R e TR g, 30
Differential lubricant change (4WD modets) sy e dl Spark plug wire check
Driveaxle boot check .. e AR e 1D and replacement (2004 and earlier four-cyllnder englnes) 32
Drivebelt check and replacement A e L L R Steering and suspension check... R N s ST B el L
Engine oil and filter change 6 Tire and tire pressure checks .. 5
Exhaust system check......... sl 1 w20y Tire rotation .. L 1
Fliidilevel chBcks . &, i it i i i e s s 4 Transfer case Iubncant change {4WD madels} s 28
Fuelfilar replacemapk... ..t ol intban b e sttt T 2] Transfer case lubricant level check .. SR TS s T KT,
Fuel system check... TR T S Tune-up general information .. : 3
Ignition coil check (V6 englnes and 2005 and Underhood hose check and replacement P A

later four—cyl:nder engmes) S R o s et e i S Windshield wiper blade inspection and replacement 7
Introduction... i AR
Specifications

Recommended lubricants and fluids

Note: Listed here are manufacturer recommendations at the time this manual was written. Manufacturers occasionally upgrade their fluid and lubri-
cant specifications, so check with your local auto parts store for current recommendations.

Engine oil
TVPB aicat N oo s s ot R R T s R B 0 22 L v b
Viscosity .
Fuel...
Autcmahc transaxle ﬂun:l

Manualtransaxie TubHeaNt ... st s aiisiiniinameiies
Transfer case (4WD rnodels}
With automatic transaxle...
With manual transaxle... i &
Rear differential lubricant (4WD models)
Brake fluid...
Clutch flmd vy
Engine ooolanl*

Power steering system ...

API “certified for gasoline engines”

SAE 5W-20

Unleaded gasoline, 87 octane

MERCON® automatic transmission fluid. Caution: Do not use
Mercon® V or dual usage Mercon®Mercon® V automatic transmission
fluid.

SAE 75W-90 gear oil

SAE 75W-140

SAE 80W-90 Premium Rear Axle Lubricant

SAE 80W-90 Premium Rear Axle Lubricant

DOT 3 brake fluid

DQOT 3 brake fluid

50/50 mixture of Motorcraft Premium Engine Coolant (green colored)
or Motorcraft Premium Gold Engine Coolant (yellow colored) and
distilled water

MERCON® automatic transmission fluid

*Caution: Do not mix ccolen{s of drfferent colcrs Domg so m:gm damege the cooling system and/or the engine. The manufacturer specifies either a
green colored coolant or a yellow colored coolant to be used in these systems, depending on what was originally installed in the vehicle.
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Capacities*
Engine oil (including filter)

Four-cylinder engine ...........ccmiieiiiiniitisissoseneneessasses 4.5 qts (4.25 liters)
V6 engine
2004 and earlier Models .........cocuiinirsinincnsiis i 5.5 qts (5.2 liters)
2005 and later MOUBIS . ... . ssimissmsimsiminsrsasianintesnsumavssssnssings 6.0 gts (5.7 liters)
Coolant
FOUr-CyliNder @NGINE ........ccveeveeeeeeriereresseseesesssssssssssssassasssensssssseneas Up to 7.0 qts (6.6 liters)
V6 engine... Up to 10.5 gts (10.0 liters)
Automatic transaxle (dry ﬁ1|) Up to 10.0 gts (9.5 liters)

Note: Since this is a dry-fill spec.fﬁcatron the amount reqwred dunng a mutfne fluid change will be substantially less. The best way to determine the
amount of fluid to add during a routine fluid change is to measure the amount drained. Begin the refill procedure by initially adding 1/3rd of the
amount drained. Then, with the engine running, add 1/2-pint at a time (cycling the shifter through each gear position between additions) until the level
is correct on the dipstick. It is important to not overfill the transaxle. You will, however, need to purchase a few extra quarts, since the fluid replace-
ment procedure involves flushing the torque converter (see Section 25).

Manual transaxle
ATy BN 1 Ta o e s e el e e s i Up to 2.85 gts (2.7 liters)
25T D 0 R e e e At iy S PO e By oy e Up to 2.32 gts (2.2 liters)

Transfer case (4WD models)

With automatic transaxie.............cciiiiiiir e

With manual transaxle...
Rear differential (4WD modals)

Up to 12 ounces (0.35 liters)
Up to 12 ounces (0.35 liters)
Up to 1.47 gts (1.4 liters)

*All capacities approximate. Add as necessary to bnrng up ro appropriate level.

Ignition system

Spark plug type and gap
Type
Four-cylinder engine
Cylndars: T antd 3. .......ivirsreeriassersserini s sssssiab il AL, 21 200
Cylinders 2and 4 ...
VB engIne: i i s i e R T SR
Gap

2.0L four-cylinder engine

o four.cyhndg; e P ATt

V6 engine...
Engine firing ordar

FOUr-CYINOder @NGING . ittt itimmesssasssiseissassaisisrasrsivases
b7 (2T 1 1 - SORRRRN fe g SR MR 1SR S W s e It 0 PG SR

Motorcraft AZFS-32F or equivalent
Motorcraft AZFS-32FE or equivalent
Motorcraft AWSF-32F or equivalent

0.048 to 0.052 inch (1.22 to 1.32 mm)
0.054 inch (1.37 mm)
0.052 to 0.056 inch (1.3 to 1.4 mm)

1-3-4-2
1-4-2-5-3-6

FRONT OF

i 0000

Cylinder location (and 2.0L engine coil terminal
arrangement) (four-cylinder engines)

oce
00
N

iy

QOO muzer
@ @ l (V6 engine)

1-4-2-5-3-6

Valve clearances (engine cold)
Four-cylinder engine

2.0k Intake Valve: s i e e s

2.3L intake valve ........
2.0L exhaust vaive
2.3L exhaust valve
VB angine ..iciieiiininiatain,

Clutch pedal

Freaplay. i i i e i A A
HBIBRE .. o covssarsinmsanssimmmssiinmimssscs A s s W ST E IO TVt ot T e ae ]

0.004 to 0.007 inch (0.11 to 0.18 mm)
0.008 to 0.011 inch (0.22 to 0.28 mm)
0.010 to 0.013 inch (0.27 to 0.34 mm)
0.010 to 0.013 inch (0.27 to 0.33 mm)
No adjustment required

0.22 to 0.59 inch (5.58 to 15 mm)
8.35 to 8.54 inches (212 to 217 mm)
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Brakes
Disc brake pad lining thickness (MINIMUM).........c.coceveeeiviisseiosns 1/8 inch (3 mm)
Drum brake shoe lining thickness (mlnlmum} 1/16 inch (1.5 mm)

Parking brake adjustment... 3 to 5 clicks
Torque specifications Ft-lbs (unless otherwise indicated) Nm
Engine oil drain plug

Folrcyindarenglngl e i s e i L A 18 25

V6 engine... w 19 26
Automatic transax}e dram plug 20 27
Manual transaxle drain plug ... ars 35 47
Rear differential cover bolts (4WD} 17 23
Rear differential check/fill plug (4WD) 20 27
Spark plugs.... f e 132 in-lbs 15
Drivebelt tens:oner bolts

B O T O BN (i, e ot s en oo e b T 18 25

V6 engine... .. 18 25
Water pump drlvebelt tenssoner mounhng bolt (VG angme) 89 in-lbs 10
Wheel lug nuts... e AR o o DRt R L T 98 133

Typical engine compartment components (V6 engine)

1 Brake fluid reservoir 5  Automatic transaxle fluid dipstick 9  Power steering fluid reservoir

2  Fuse/relay block 6 Engine oil dipstick 10 Battery

3 Airfilter housing 7 Radiator hose 11 Windshield washer fluid reservoir
4  Coolant reservoir 8  Engine oil filler cap
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.

Typical engine compartment components (four-cylinder engine)

1 Brake/clutch fluid reservoir 4  Engine oil filler cap 7 Engine oil dipstick (not visible

2 Airfilter housing 5 Battery in this photo)
3 Coolant reservoir 6 Power steering fluid reservoir 8 Automatic transmission dipstick location

1 Engine oil filter 3  Automatic transaxle drain plug 5 Driveaxle boot
2  Engine oil drain plug 4 Front disc brake caliper 6 Exhaust pipe




Typical rear
underside

components (2WD)

1

Exhaust system
hanger

Muffler

Fuel tank

Rear drum brake
assembly

Brake hose

6 Parking brake

cable
Shock absorber
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Typical rear
underside

components (4WD)

1

2
3
4

Driveshatft
Driveaxle boot
Differential
Differential filler
plug
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1 Maintenance schedule

The maintenance intervals in this manual are provided with the
assumption that you, not the dealer, will be doing the work. These are
the minimum maintenance intervals recommended by the factory for
vehicles that are driven daily. If you wish to keep your vehicle in peak
condition at all times, you may wish to perform some of these proce-
dures even more often. Because frequent maintenance enhances the
efficiency, performance and resale value of your car, we encourage you
to do so. If you drive in dusty areas, tow a trailer, idle or drive at low
speeds for extended periods or drive for short distances (less than four
miles) in below freezing temperatures, shorter intervals are also recom-
mended.

When your vehicle is new, it should be serviced by a factory autho-
rized dealer service department to protect the factory warranty. In many
cases, the initial maintenance check is done at no cost to the owner.

Every 250 miles or weekly,
whichever comes first

Check the engine oil level (Section 4)

Check the engine coolant level (Section 4)

Check the brake and clutch fluid level (Section 4)
Check the windshield washer fluid level (Section 4)
Check the power steering fluid level (Section 4)
Check the automatic transaxle fluid level (Section 4)
Check the tires and tire pressures (Section 5)

Every 3000 miles or 3 months,
whichever comes first

All items listed above plus:
Change the engine oil and oil filter (Section 6)

Every 7500 miles or 6 months,
whichever comes first

All items listed above plus:
Inspect (and replace, if necessary) the windshield wiper blades
(Section 7)
' Check and service the battery (Section 8)
Check the cooling system (Section 9)
Rotate the tires (Section 10)
Check the seat belts (Section 11)

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

All items listed above plus:
Check all underhood hoses (Section 12)
Inspect the brake system (Section 13)*
Inspect the suspension and steering components (Section 14)*
Check the fuel system (Section 15)
Check the manual transaxle lubricant level (Section 16)
Check the transfer case lubricant level (4WD models)

(Section 17)

Check (and replace, if necessary) the air filter (Section 18)*
Check the driveaxle boots (Section 19)

Every 30,000 miles or 24 months,
whichever comes first

All items listed above plus:

Check the exhaust system (Section 20)

Replace the fuel filter (Section 21)

Service the cooling system (drain, flush and refill) (Section 22)
Change the brake fluid (Section 23)

Check/adjust the engine drivebelts (Section 24)

Replace the automatic transaxle fluid (Section 25)**

Replace the manual transaxle lubricant (Section 26)

Replace the rear differential lubricant (4WD) (Section 27)
Replace the transfer case lubricant (4WD) (Section 28)

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

Replace the Positive Crankcase Ventilation (PCV) valve
(four-cylinder engines) (Section 29)

Check (and replace, if necessary) the spark plugs
(conventional, non-platinum or iridium type) (Section 30)

Check the ignition coils (V6 engines and 2005 and later four-
cylinder engines) (Section 31)

Inspect (and replace, if necessary) the spark plug wires (2004
and earlier four-cylinder engines) (Section 32)

Check and adjust the valve clearances (four-cylinder engines)
(see Chapter 2A)

Inspect (and replace, if necessary) the engine timing beit (four-
cylinder engines) (see Chapter 2A)

Every 90,000 miles

Replace the engine timing belt (four-cylinder engines)
(See Chapter 2A)

Every 100,000 miles

Replace the spark plugs (platinum-tipped type) (Section 30)
Positive crankcase ventilation (PCV) replacement (V6 engines)
(see Chapter 6)
*This item is affected by “severe” operating conditions as described
below. If your vehicle is operated under “severe” conditions, per-
form all maintenance indicated with an asterisk (*) at 3000 mile/3
month intervals. Severe conditions are indicated if you mainly oper-
ate your vehicle under one or more of the following conditions:
Operating in dusty areas
Towing a trailer
Idling for extended periods and/or low speed operation
Operating when outside temperatures remain below freezing
and when most trips are less than 4 miles "
** If operated under one or more of the following conditions, change
the manual or automatic transaxle fluid and differential lubricant
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
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2 Introduction _

This Chapter is designed to help the
home mechanic maintain the Ford Escape,
Mazda Tribute or Mercury Mariner with the
goals of maximum performance, economy,
safety and reliability in mind.

Included is a master maintenance sched-
ule, followed by procedures dealing specifi-
cally 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 compo-
nents.

Servicing the vehicle, in accordance with
the mileage/time maintenance schedule and
the step-by-step procedures will result in a
planned maintenance program that should
produce a long and reliable service life. Keep
in mind that it is a comprehensive plan, so
maintaining some items but not others at the
specified intervals will not produce the same
results.

As you service the vehicle, you will dis-
cover that many of the procedures can - and
should - be grouped together because of the
nature of the particular procedure you're per-
forming or because of the close proximity of
two otherwise unrelated components to one
another,

For example, if the vehicle is raised for
chassis lubrication, you should inspect the
exhaust, suspension, steering and fuel sys-
tems while you're under the vehicle. When
you're rotating the tires, it makes good sense
to check the brakes since the wheels are
already 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 pro-
gram is fo 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 it looks like you
might run into problems during a particular
job, seek advice from a mechanic or an expe-
rienced do-it-yourselfer.

Owner’s Manual and VECI

label information

Your vehicle owner's manual was written
for your year and model and contains very
specific information on component locations,
specifications, fuse ratings, part numbers, etc.
The Owner's Manual is an important resource
for the do-it-yourselfer to have; if one was not
supplied with your vehicle, it can generally be
ordered from a dealer parts department.

Among other important information, the
Vehicle Emissions Control Information (VECI)
label contains specifications and procedures
for applicable tune-up adjustments and, in
some instances, spark plugs (see Chapter 6
for more information on the VECI label). The

information on this label is the exact mainte-
nance data recommended by the manufac-
turer. This data often varies by intended oper-
ating altitude, local emissions regulations,
month of manufacture, etc.

This Chapter contains procedural details,
safety information and more ambitious main-
tenance intervals than you might find in man-
ufacturer's literature. However, you may also
find procedures or specifications in your Own-
er's Manual or VECI label that differ with
what's printed here. In these cases, the Own-
er's Manual or VECI label can be considered
correct, since it is specific to your particular
vehicle.

3 Tune-up general information

The term tune-up is used in this manual
to represent a combination of individual oper-
ations rather than one specific procedure.

If, from the time the vehicle is new, the
routine maintenance schedule is followed
closely and frequent checks are made of fluid
levels and high wear items, as suggested
throughout this manual, the engine will be kept
in relatively good running condition and the
need for additional work will be minimized.

More likely than not, however, there will
be times when the engine is running poorly
due to lack of regular maintenance. This is
even more likely if a used vehicle, which has
not received regular and frequent mainte-
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 diagnos-
tic procedure to help correct a poor running
engine is a cylinder compression check. A
compression check (see Chapter 2C) will help
determine the condition of internal engine
components and should be used as a guide
for tune-up and repair procedures. If, for
instance, a compression check indicates seri-
ous internal engine wear, a conventional
tune-up will not improve the performance of
the engine and would be a waste of time and

S

4.2a The ol dipstick is located on the
forward side of the engine on V6 engines

money. Because of its importance, the com-
pression check should be done by someone

~ with the right equipment and the knowledge to

use it properly.

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

Minor tune-up
Check all engine refated fluids (Section 4)
Clean, inspect and test the battery

(Section 8)

Check the cooling system (Section 9)
Check all underhood hoses (Section 12)
Check the fuel system (Section 15)
Check the air filter (Section 18)

Major tune-up

All items listed under Minor tune-up, plus . . .
Replace the air filter (Section 18)
Replace the fuel filter (Section 21)
Check the drivebelt (Section 24)
Replace the PCV valve (Section 29)
Replace the spark plugs (Section 30)

4  Fluid level checks (every
250 miles or weekly)

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

Engine oil

Refer to illustrations 4.2a, 4.2b, 4.4 and 4.6

2  The oil level is checked with a dipstick,
which is attached to the engine block (see
illustrations). The dipstick extends through a
metal tube down into the oil pan.

4.2b On four-cylinder engines the oil
dipstick is located on the forward side of
the engine next to the exhaust manifold
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3  The oil level should be checked before

the vehicle has been driven, or about 5 min-
utes 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 inac-
curate reading on the dipstick.

4 Pull the dipstick out of 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. At its
highest point, the level should be between the
MIN and MAX marks on the dipstick (see
illustration).

5 It takes one quart of oil to raise the level
from the MIN mark to the MAX mark on the
dipstick. Do not allow the level to drop below
the MIN mark or oil starvation may cause
engine damage. Conversely, overfilling the
engine (adding oil above the MAX mark) may
cause oil fouled spark plugs, oil leaks or oil
seal failures. Maintaining the oil level above
the MAX mark can cause excessive oil con-
sumption.

6  To add oil, remove the filler cap from the
valve cover (see illustration). After adding
oil, wait a few minutes to allow the level to sta-
bilize, then pull out the dipstick and check the
level again. Add more oil if required. Install the
filler cap and tighten it by hand only.

7  Checking the oil level is an important
preventive maintenance step. A consistently
low ‘oil level indicates oil leakage through
damaged seals, defective gaskets or past
worn rings or valve guides. If the oil looks
milky in color or has water droplets in it, the
cylinder head gasket(s) may be blown or the
head(s) or block may be cracked. The engine
should be checked immediately. The condition
of the oil should also be checked. Whenever
you check the oil level, slide your thumb and
index finger up the dipstick before wiping off
the oil. If you see small dirt or metal particles
clinging to the dipstick, the oil should be
changed (see Section 6).

Engine coolant

Refer to illustrations 4.8 and 4.9

Warning: Do not allow antifreeze to come in
contact with your skin or painted surfaces of
the vehicle. Flush contaminated areas imme-
diately with plenty of water. Don't siore new

coolant or leave old coolant lying around .

where it’s accessible to children or pets -
they're attracted by its sweet smell. Ingestion
of even a small amount of coolant can be

4.4 The oil level
should be in the
safe range - if it's
below the MIN of
ADD mark, add
enough oil to bring
it up to or near the
MAX or FULL mark

fatall Wipe up garage floor and drip pan spills
immediately. Keep antifreeze containers cov-
ered and repair cooling system leaks as soon
as they're noticed.

8  All vehicles covered by this manual are
equipped with a pressurized coolant recovery
system. A plastic expansion tank located at
the front of the engine compartment is con-
nected by a hose to the radiator (see illustra-
tion). As the engine heats up during opera-
tion, the expanding coolant fills the tank.

9  The coolant level in the tank should be
checked regularly. Warning: Do not remove
the expansion tank cap to check the coelant
level when the engine is warm! The level in
the tank varies with the temperature of the
engine. When the engine is cold, the coolant
level should be at the COLD FULL mark on
the reservoir. If it isn't then remove the cap
from the tank and add a 50/50 mixture of eth-
ylene glycol based antifreeze and water (see
illustration).

10 Drive the vehicle, let the engine cool
completely then recheck the coolant level.
Don't use rust inhibitors or additives. If only a
small amount of coolant is required to bring
the system up to the proper level, water can
be used. However, repeated additions of
water will dilute the antifreeze and water solu-
tion. In order to maintain the proper ratio of
antifreeze and water, always top up the cool-
ant level with the correct mixture. An empty
plastic milk jug or bleach boitle makes an
excellent container for mixing coolant.

11 If the coolant level drops consistently,
there may be a leak in the system. Inspect the

4.8 The cooling system expansion
tank is located at the right side of the
engine compartment

4.6 The oil filler cap is located on the
valve cover - always make sure the area
around the opening is clean before
unscrewing the cap to prevent dirt from
contaminating the engine
(V6 engine shown)

radiator, hoses, filler cap, drain plugs and
water pump (see Section 9). If no leaks are
noted, have the expansion tank cap pressure
tested by a service station.

12 If you have to remove the expansion
tank cap wait until the engine has cooled com-
pletely, then wrap a thick cloth around the cap
and unscrew it slowly, stopping if you hear a
hissing noise. If coolant or steam escapes, lef
the engine cool down longer, then remove the
cap.

13 Check the condition of the coolant as
well. It should be relatively clear. If it's brown
or rust colored, the system should 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 speci-
fied intervals.

Brake and clutch fluid
Refer to illustrations 4.14 and 4.15

14 The brake master cylinder is mounted on
the front of the power booster unit in the

4.9 When the engine is cold, the engine
coolant ievel should be at the
COLD FULL mark
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4.14 The clutch master cylinder is located
next to the brake master cylinder and the
two share a common reservoir

engine compartment. The hydraulic clutch
master cylinder used on manual transaxle
vehicles is located next to the brake master
cylinder (see illustration).

15 The brake master cylinder and the clutch
master cylinder share a common reservoir. To
check the fluid level of either system, simply
look at the MAX and MIN marks on the brake
fluid reservoir (see illustration).

16 If the level is low, wipe the top of the res-
ervoir cover with a clean rag to prevent con-
tamination of the brake system before lifting
the cover.

17 Add only the specified brake fluid to the
reservoir (refer to Recommended lubricants
and fluids at the front of this Chapter or to
your owner’s manual). Mixing different types
of brake fluid can damage the system. Fill the
brake master cylinder reservoir only to the
MAX line. Warning: Use caution when filling
the reservoir - brake fluid can harm your eyes
and damage painted surfaces. Do not use
brake fluid that is more than one year old or
has been left open. Brake fluid absorbs mois-
ture from the air. Excess moisture can cause
a dangerous loss of braking.

18 While the reservoir cap is removed,
inspect the master cylinder reservoir for con-
tamination. If deposits, dirt particles or water
droplets are present, the system should be
drained and refilled.

19 After filling the reservoir to the proper
level, make sure the lid is properly seated to
prevent fluid leakage.

20 The fluid in the brake master cylinder will
drop slightly as the brake pads at each wheel
wear down during normal operation. If the
master cylinder requires repeated replenish-
ing to keep it at the proper level, this is an
indication of leakage in the brake or clutch
system, which should be corrected immedi-
ately. If the brake system shows an indication
of leakage check all brake lines and connec-
tions, along with the calipers, wheel cylinders
and booster (see Section 13 for more informa-
tion). If the hydraulic clutch system shows an
indication of leakage check all clutch lines and
connections, along with the clutch release cyl-

4.15 The brake fluid level should be kept
between the MIN and MAX marks on the
translucent plastic reservoir; the same
reservoir contains the clutch fluid and is
connected to the clutch master cylinder
by a hose

inder (see Chapter 8 for more information).

21 If, upon checking the brake or clutch
master cylinder fluid level, you discover the
reservoir empty or nearly empty, the systems
should be bled (see Chapters 8 and 9).

Windshield washer fluid

Refer to illustration 4.22

22 Fluid for the windshield washer system
is stored in a plastic reservoir located at the
right front of the engine compartment (see
illustration).

23 In milder climates, plain water can be
used in the reservaoir, but it should be kept no
more than 2/3 full to allow for expansion if the
water freezes. In colder climates, use wind-
shield 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 manufacturer’s direc-
tions on the container. Caution: Do not use
cooling system antifreeze - it will damage the
vehicle's paint.

A

4.25 The power steering fluid reservoir
is located at the right side of the
engine compartment next to the

windshield washer fluid reservoir

4.22 The windshield/rear window washer
fluid reservoir is located in the right front
corner of the engine compartment

Power steering fluid

Refer to illustrations 4.25 and 4.28

24 Check the power steering fluid level peri-
odically to avoid steering system problems,
such as damage to the pump. Caution: DO
NOT hold the steering wheel against either
stop (extreme left or right turn) for more than
five seconds. If you do, the power steering
pump could be damaged.

25 The power steering reservoir, located at
the right side of the engine compartment (see
illustration), has MIN and MAX fluid level
marks on the side. The fluid level can be seen
without removing the reservoir cap.

26 Park the vehicle on level ground and
apply the parking brake.

27 Run the engine until it has reached nor-
mal operating temperature. With the engine at
idle, turn the steering wheel back and forth
about 10 times to get any air out of the steer-
ing system. Shut the engine off with the
wheels in the straight-ahead position.

28 Note the fluid level on the side of the res-
ervoir. It should be between the two marks
{see illustration).

29 Add small amounts of fluid until the level
is correct. Caution: Do not ovelfill the reser-

4.28 At normal operating temperature, the
power steering fluid level should be
between the MAX and MIN marks
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4.34a The automatic transaxle dipstick
is located at the rear of the
engine compartment -

voir. If too much fluid is added, remove the
excess with a clean syringe or suction pump.
30 Check the power steering hoses and
connections for leaks and wear.

Automatic transaxle fluid

Refer to illustrations 4.34a and 4.34b

31 The level of the automatic transaxle fluid
should be carefully maintained. Low fluid level
can lead to slipping or loss of drive, while
overfilling can cause foaming, loss of ﬂwd and
transaxle damage.

32 The transaxle fluid level should only be
checked when the transaxle is hot (at its nor-
mal operating temperature). If the vehicle has
just been driven over 10 miles (15 miles in a
frigid climate), and the fluid temperature
is 160 to 175-degrees F, the transaxle is hot.
Caution: If the vehicle has just been driven
for a long time at high speed or in city traffic in
hot weather, or if it has been pulling a trailer,
an accurate fluid level reading cannot be
obtained. Allow the fluid to cool down for
about 30 minutes.

33 If the vehicle has not just been driven,

park the vehicle on level ground, set the park-

ing brake and start the engine. While the
engine is idling, depress the brake pedal and
move the selector lever through all the gear
ranges, beginning and ending in Park.

34 With the engine still idling, remove the
dipstick from its tube (see illustration). Check
the level of the fluid on the dipstick (see illus-
tration) and note its condition.

35 Wipe the fluid from the dipstick with a
clean rag and reinsert it back into the filler
tube until the cap seats. )

36 Pull the dipstick out again and note the
fluid level. The fluid level should be in the
operating temperature range (the cross-
hatched area). If the level is at the low side of
either range, add the specified automatic
transmission fluid through the dipstick tube
with a funnel.

37 Add just enough of the recommended
fluid to fill the transaxle to the proper level. It
takes about one pint to raise the level from
the low mark to the high mark when the fluid
is hot, so add the fluid a little at a time and

keep checking the level until it is correct.

38 The condition of the fluid should also be
checked along with the level. If the fluid at the
end of the dipstick is black or a dark reddish

brown color, or if it emits a burned smell, the

fluid should be changed (see Section 25). If
you are in doubt about the condition of the
fluid, purchase some new fluid and compare
the two for color and smell.

5 Tire and tire pressure checks
(every 250 miles or weekly)

Refer to illustrations 5.2, 5.3, 5.4a, 5.4b

and 5.8

1 Periodic inspection of the tires may spare
you the inconvenience of being stranded with
a flat tire. It can also provide you with vital
information 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 will
appear when tread depth reaches 1/16-inch,
at which point they can be considered worn

4.34b At operating
temperature, the
- automatic fransaxie
fluid level should be
kept in the cross-
hatched area of |
the dipstick

5.2 A tire tread depth indicator should be
used fo monitor tire wear - they are
available at auto parts stores and service
stations and cost very little

out. Tread wear can be monitored with a sim-
ple, inexpensive device known as a tread
depth indicator (see illustration).

3 Note any abnormal tread wear (see
illustration). Tread pattern irregularities such

UNDERINFLATION

INCORRECT TOE-IN
OR EXTREME CAMBER

CUPPING

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.

® Loose or worn steering tie-rod
or steering idler arm.

® Loose, damaged or worn front
suspension parts.

OVERINFLATION

RARRRT.

FEATHERING DUE
TO MISALIGNMENT

5.3 This chart will help you determine the condition of your tires, the probable cause(s) of
-abnormal wear and the corrective action necessary
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5.4a If a tire loses air on a steady basis,

check the valve core first to make sure it's
snug (special inexpensive wrenches are

commonly available at auto parts stores)

as cupping, flat spots and more wear on one
side than the other are indications of front end
alignment and/or balance problems. If any of
these conditions are noted, take the vehicle to
a tire shop or service station to correct the
problem.

4  Look closely for cuts, punctures and
embedded nails or tacks. Sometimes a tire
will hold air pressure for a short time or leak
down very slowly after a nail has embedded
itself in the tread. If a slow leak persists, check
the valve stem core to make sure it is tight
(see illustration). Examine the tread for an
object that may have embedded itself in the
tire or for a "plug” that may have begun to leak
(radial tire punctures are repaired with a plug
that is installed in a puncture). If a puncture is
suspected, it can be easily verified by spray-
ing a solution of soapy water onto the punc-
ture area (see illustration). The soapy solu-
tion will bubble if there is a leak. Unless the
puncture is unusually large, a tire shop or ser-
vice station can usually repair the tire.

5  Carefully inspect the inner sidewall of
each tire for evidence of brake fluid leakage. If
you see any, inspect the brakes immediately.
6 Correct air pressure adds miles to the
life span of the tires, improves mileage and
enhances overall ride quality. Tire pressure
cannot 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 glove compartment. 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 pounds is not
uncommon once the tires are warm.

8  Unscrew the valve cap protruding from
the wheel or hubcap and push the gauge
firmly onto the valve stem (see illustration).
Note the reading on the gauge and compare
the figure to the recommended tire pressure
shown on the tire placard on the driver's side

o 3 ;
5.4b If the valve core is tight, raise the
corner of the vehicle with the low tire and
spray a soapy water solution onto the
tread as the tire is turned slowly - slow
leaks will cause small bubbles to appear

door. Be sure to reinstall the valve cap to keep
dirt and moisture out of the valve stem mech-
anism. Check all four tires and, if necessary,
add enough air to bring them up to the recom-
mended pressure.

9 Don'tforget to keep the spare tire inflated
to the specified pressure (refer to the pres-
sure molded into the tire sidewall).

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

Refer to illustrations 6.2, 6.7, 6.12 and 6.15

1 Frequent oil changes are the most impor-
tant preventive maintenance procedures that
can be done by the home mechanic. As
engine oil ages, it becomes diluted and con-
taminated, which leads to premature engine
wear.

2  Make sure that you have all the neces-
sary tools before you begin this procedure
(see illustration). You should also have
plenty of rags or newspapers handy for mop-
ping up oil spills.

3 Access to the oil drain plug and filter will
be improved if the vehicle can be lifted on a
hoist, driven onto ramps or supported by jack-
stands. Warning: Do not work under a vehicle
supported only by a jack - always use jack-
stands!

4 If you haven't changed the oil on this
vehicle before, get under it and locate the oil
drain plug and the oil filter. The exhaust com-
ponents will be warm as you work, so note
how they are routed to avoid touching them
when you are under the vehicle.

5  Start the engine and allow it to reach
normal operating temperature - oil and sludge
will flow out more easily when warm. If new
oil, a filter or tools are needed, use the vehicle
to go get them and warm up the engine/oil at
the same time. Park on a level surface and
shut off the engine when it's warmed up.
Remove the oil filler cap from the valve cover.

5.8 To extend the life of your tires, check
the air pressure at least once a week with
an accurate gauge (don’t forget

the sparel)

6.2 These tools are required when
changing the engine oil and filter

1 Drain pan - It should be fairly shallow in
depth, but wide in order to prevent spills

2 Rubber gloves - When removing the
drain plug and fifter, it is inevitable that
you will get oil on your hands (the gloves
will prevent burns)

3 Breaker bar - Sometimes the oil drain
plug is pretty tight and a long breaker
bar is needed to loosen it

4 Socket - To he used with the breaker
bar or a ratchet (must be the correct size
to fit the drain plug)

5 Filter wrench - This is a metal band-
type wrench, which requires clearance
around the filter to be effective

6  Filter wrench - This type fits on the
bottom of the filter and can be turned
with a ratchet or beaker bar (different
size wrenches are available for different
types of filters)
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6.7 Use a proper size box-end wrench or
socket to remove the oil drain plug and
avoid rounding it off

6  Raise the vehicle and support it on jack-
stands. Make sure it is safely supported!

7 Being careful not to touch the hot exhaust
components, position a drain pan under the
plug in the bottom of the engine, then remove
the plug (see illustration). It's a good idea to
wear a rubber glove while unscrewing the
plug the final few turns to avoid being scalded
by hot oil.

8 It may be necessary to move the drain
pan slightly as oil flow slows to a trickle.
Inspect the old oil for the presence of metal
particles.

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

10 Clean the area around the drain plug
opening; reinstall the plug and tighten it
securely, but don't strip the threads.

11 Move the drain pan into position under
the ol filter.

12 Loosen the oil filter by turning it counter-
clockwise with a filter wrench (see illustra-
tion). Any standard filter wrench will work.

13 Once the filter is loose, use your hands
to unscrew it from the block. Just as the filter
is detached from the block, immediately tilt
the open end up to prevent the oil inside the
filter from spilling out. i

14 Using a clean rag, wipe off the mounting
surface on the block. Also, make sure that
none of the old gasket remains stuck to the
mounting surface. It can be removed with a
scraper if necessary.

15 Compare the old filter with the new one
to make sure they are the same type. Smear
some engine oil on the rubber gasket of the
new filter and screw it into place (see illustra-
tion). Overtightening the filter will damage the
gasket, so don'’t use a filter wrench. Most filter
manufacturers recommend tightening the fil-
ter by hand only. Normally they should be
tightened 3/4-turn after the gasket contacts
the block, but be sure to follow the directions
on the filter or container.

16 Remove all tools and materials from
under the vehicle, being careful not to spill the

6.12 Use an oil filter wrench to remove
the filter (V6 engine shown)

oil in the drain pan, then lower the vehicle.

17 Add new oil to the engine through the oil
filler cap. Use a funnel to prevent oil from spill-
ing onto the top of the engine. Pour four 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 dipstick (see Section 4
if necessary). If the oif level is in the OK range,
install the filler cap.

18 Start the engine and run it 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 one is leaking, stop the engine and
tighten the plug or filter slightly.

19  Wait a few minutes, then recheck the
level on the dipstick. Add oil as necessary to
bring the level into the OK range.

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

21 The old oil drained from the engine can-
not be reused in its present state and should
be disposed of. Check with your local auto
parts store, disposal facility or environmental
agency to see if they will accept the oil for
recycling. After the oil has cooled it can be
drained into a container (capped plastic jugs,

topped bottles, milk cartons, etc.) for transport

to one of these disposal sites. Don't dispose

7.4a To release the blade holder, push the
release pin. ..

6.15 Lubricate the oil filter gasket with
clean engine oil before installing the filter
on the engine

of the oil by pouring it on the ground or down
a drain! g

7 Windshield wiper blade
inspection and replacement
(every 7500 miles or 6 months)

Refer to illustrations 7.4a and 7.4b

1 The windshield wiper and blade assem-
bly should be inspected periodically for dam-
age, loose components and cracked or worn
blade elements.

2  Road film can build up on the wiper
blades and affect their efficiency, so they
should be washed regularly with a mild deter-
gent solution. )

3 If the wiper blade elements are cracked,
worn or warped, or no longer clean ade-
quately, they should be replaced with new
ones.

4 Lift the arm assembly away from the
glass for clearance, press on the release
lever, then slide the wiper blade assembly out
of the hook in the end of the arm (see illus-
trations). /
5  Attach the new wiper to the arm. Con-
nection can be confirmed by an audible click.

7.4b ... and pull the wiper blade in the
direction of the arrow to separate
it from the arm
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8.1 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

2 Baking soda - A solution of baking soda
and water can be used to neutralize
corrosion

3  Petroleum jelly - A layer of this on the
battery posts will help prevent corrosion

4  Battery post/cable cleaner - This wire
brush cleaning tool will remove all traces
of corrosion from the battery posts and
cable clamps

5 Treated felt washers - Placing one of
these on each post, directly under the
cable clamps, will help prevent corrosion

6 Puller - Sometimes the cable clamps
are very difficult to pull off the posts,
even after the nut/bolt has been
completely loosened. This tool pulls the
clamp straight up and off the post
without damage

7  Battery post/cable cleaner - Here is
another cleaning tool which is a slightly
different version of number 4 above, but

; it does the same thing

8 Rubber gloves - Another safety item to
consider when servicing the battery;
remember that's acid inside the battery

8 Battery check, maintenance and
charging (every 7500 miles or 6
months)

Refer to illustrations 8.1, 8.6a, 8.6b, 8.7a,
8.7b and 8.8

Warning: Certain precautions must be fol-
lowed when checking and servicing the bat-
tery. Hydrogen gas, which is highly flam-
mable, is always present in the battery cells,
so keep lighted tobacco and all other open
flames and sparks away from the battery. The
electrolyte inside the battery is actually diluted

8.6a Battery terminal corrosion usually
appears as light, fluffy powder

8.7a When cleaning the cable clamps,

all corrosion must be removed (the
inside of the clamp is tapered to match
the taper on the post, so don't remove
too much material)

sulfuric acid, which will cause injury if splashed
on your skin or in your eyes. If will also ruin
clothes and painted surfaces. When removing
the battery cables, always detach the nega-
tive cable first and hook it up last!

1 A routine preventive maintenance pro-
gram for the battery in your vehicle is the only
way to ensure quick and reliable starts. But
before performing any battery maintenance,
make sure that you have the proper equip-
ment necessary to work safely around the
battery (see illustration).

2  There are also several precautions that
should be taken whenever battery mainte-
nance is performed. Before servicing the bat-
tery, always turn the engine and all accessories
off and disconnect the cables from the nega-
tive terminal of the battery (see Chap-
ter 5).

3 The battery produces hydrogen gas,
which is both flammable and explosive. Never
create a spark, smoke or light a match around
the battery. Always charge the battery in a
ventilated area.

4  Electrolyte contains poisonous and cor-
rosive sulfuric acid. Do not allow it to get in
your eyes, on your skin on your clothes. Never

8.6b Removing a cable from the battery
post with a wrench - sometimes a pair of
special battery pliers are required for this
procedure if corrosion has caused
deterioration of the nut hex (always
remove the ground (-) cable first and
hook it up last!)

8.7b Regardliess of the type of tool used
to clean the battery posts, a clean, shiny
surface should be the resuit

ingest it. Wear protective safety glasses when
working near the battery. Keep children away
from the battery.

5 Note the external condition of the bat-
tery. If the positive terminal and cable clamp
on your vehicle’s battery is equipped with a
rubber protector, make sure that it's not torn
or damaged. It should completely cover the
terminal. Look for any corroded or loose con-
nections, cracks in the case or cover or loose
hold-down clamps. Also check the entire
length of each cable for cracks and frayed
conductors.

6  If corrosion, which looks like white, fluffy
deposits (see illustration) is evident, particu-
larly around the terminals, the battery should
be removed for cleaning. Loosen the cable
clamp bolts with a wrench, being careful to
remove the ground cable first, and slide them
off the terminals (see illustration). Then dis-
connect the hold-down clamp bolt and nut,
remove the clamp and lift the battery from the
engine compartment.

7 Clean the cable clamps thoroughly with
a battery brush or a terminal cleaner and a
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8.8 Make sure the battery hold-down
fasteners are tight

solution of warm water and baking soda (see
illustration). Wash the terminals and the top
of the battery case with the same solution but
make sure that the solution doesn't get into
the battery. When cleaning the cables, termi-
nals and battery top, wear safety goggles and
rubber gloves to prevent any solution from
coming in contact with your eyes or hands.
Wear old clothes too - even diluted, sulfuric
acid splashed onto clothes will burn holes in
them. If the terminals have been extensively
corroded, clean them up with a terminal
cleaner (see illustration). Thoroughly wash
all cleaned areas with plain water.

8  Make sure that the battery tray is in good
condition and the hold-down clamp fasteners
are tight (see illustration). If the battery is
removed from the tray, make sure no paris
remain in the bottom of the tray when the bat-
tery is reinstalled. When reinstalling the hold-
down clamp bolts, do not overtighten them.

9 Information on removing and installing
the battery can be found in Chapter 5. If you
disconnected the cable(s) from the negative
and/or positive battery terminals, the power-
train control module (PCM) must relearn its
idle and fuel trim strategy for optimum drive-
ability and performance (see Chapter 5, Sec-
tion 1 for this pracedure). Information on jump
starting can be found at the front of this man-
ual. For more detailed battery checking proce-
dures, refer to the Haynes Automotive Electri-
cal Manual.

Cleaning

10 Corrosion on the hold-down compo-
nents, battery case and surrounding areas
can be removed with a solution of water and
baking soda. Thoroughly rinse all cleaned
areas with plain water.

11 Any metal parts of the vehicle damaged
by corrosion should be covered with a zinc-
based primer, then painted.

Charging

Warning: When batteries are being charged,
hydrogen gas, which is very explosive and
flammable, is produced. Do not smoke or
allow open flames near a charging or a

Check for a chafed area that
could fail prematurely.

Check for a soft area indicating
the hose has deteriorated inside.

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

9.4 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

recently charged battery. Wear eye protection
when near the baltery during charging. Also,
make sure the charger is unplugged before
connecting or disconnecting the battery from
the charger.

12 Slow-rate charging is the best way to
restore a battery that's discharged 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 between
starts. Maintaining the battery charge is par-
ticularly important in the winter when the bat-
tery must work harder to start the engine and
electrical accessories that drain the battery
are in greater use.

13 It's best to use a one or two-amp battery
charger (sometimes called a “trickle” charger).
They are the safest and put the least strain on
the battery. They are also the least expensive.
For a faster charge, you can use a higher
amperage charger, but don't use one rated
more than 1/10th the amp/hour rating of the
battery. Rapid boost charges that claim to
restore the power of the battery in one to two
hours are hardest on the battery and can
damage batteries not in good condition. This
type of charging should only be used in emer-
gency situations.

14 The average time necessary to charge a
battery should be listed in the instructions that
come with the charger. As a general rule, a
trickle charger will charge a battery in 12 to 16
hours.

9 Cooling system check (every
7,500 miles or 6 months)

Refer to illustration 9.4

1 Many major engine failures can be
caused by a faulty cooling system.

2  The engine must be cold for the cooling
system check, so perform the following proce-
dure before the vehicle is driven for the day or
after it has been shut off for at least three
hours.

3  Remove the pressure-relief cap from the
expansion tank at the right side of the engine
compartment. Clean the cap thoroughly,
inside and out, with clean water. The pres-
ence of rust or corrosion in the expansion tank
means the coolant should be changed (see
Section 22). The coolant inside the expansion
tank should be relatively clean and transpar-
ent. If it's rust colored, drain the system and
refill it with new coolant,

4 Carefully check the radiator hoses and
the smaller diameter heater hoses (see illus-
trations in Chapter 3). Inspect each coolant
hose along its entire length, replacing any
hose which is cracked, swollen or deteriorated
(see illustration). Cracks will show up better
if the hose is squeezed. Pay clese attention to
hose clamps that secure the hoses to cooling
system components. Hose clamps can pinch
and puncture hoses, resulting in coolant
leaks.

5  Make sure that all hose connections are
tight. A leak in the cooling system will usually
show up as white or rust colored deposits on
the area adjoining the leak. If wire-type clamps
are used on the hoses, it may be a good idea
to replace them with screw-type clamps.

6 Clean the front of the radiator and air
conditioning condenser with compressed air,
if available, or a soft brush. Remove all bugs,
leaves, etc. embedded in the radiator fins. Be
extremely careful not to damage the cooling
fins or cut your fingers on them.

7  If the coolant level has been dropping
consistently and no leaks are detectable, have
the expansion tank cap and cooling system
pressure checked at a service station.
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LR
10.2a Four-tire rotation pattern

10 Tire rotation (every 7,500 miles or
6 months)

Refer to illustrations 10.2a and 10.2b

1  The tires should be rotated at the speci-
fied intervals and whenever uneven wear is
noticed. Sirice the vehicle will be raised and
the tires removed anyway, check the brakes
also (see Section 13).

2 Radial tires must be rotated in a specific
pattern (see illustrations). If your vehicle has
a compact spare tire, don't include it in the
rotation pattern.

3  Refer to the information in Jacking and
towing at the front of this manual for the
proper procedure to follow when raising the
vehicle and changing a tire. If the brakes must
be checked, don't apply the parking brake as
stated.

4 The vehicle must be raised on a hoist or
supported on jackstands to get all four wheels
off the ground. Make sure the vehicle is safely
supported!

§  After the rotation procedure is finished,
check and adjust the tire pressures as neces-
sary and be sure to check the lug nut tight-
ness.

11 Seat belt check (every 7,500 miles
or 6 months)

1  Check 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 impact, yet allow free
movement during normal driving. Make sure
the retractors return the belt against your
chest while driving and rewind the belt fully
when the buckle is unlatched.

4  If any of the above checks reveal prob-
lems with the seat belt system, replace parts
as necessary.

1-AJa HAYNES

10.2b Five tire rotation pattern

12 Underhood hose check and
replacement (every 15,000 miles
or 12 months)

Warning: Replacement of air conditioning
hoses must be left to a dealer service depart-
ment or air conditioning shop that has the
equipment to depressurize the system safely.
Never remove air conditioning components or
hoses until the system has been depressur-
ized.

General

1 High temperatures under the hood can
cause deterioration of the rubber and plastic
hoses used for engine, accessory and emis-
sion systems operation. Periodic inspection
should be made for cracks, loose clamps,
material hardening and leaks.

2  Information specific to the cooling sys-
tem hoses can be found in Section 9.

3 Most (but not all) hoses are secured to
the fittings with clamps. Where clamps are
used, check to be sure they haven't lost their
tension, allowing the hose to leak. If clamps
aren't used, make sure the hose has not
expanded and/or hardened where it slips over
the fitting, allowing it to leak.

PCV system hose

4 To reduce hydrocarbon emissions,
crankcase blow-by gas is vented through the
PCV valve in the rocker arm cover to the
intake manifold via a rubber hose on most
models. The blow-by gases mix with incoming
air in the intake manifold before being burned
in the combustion chambers.

5 Check the PCV hose for cracks, leaks
and other damage. Disconnect it from the
valve cover and the intake manifold and check
the inside for obstructions. If it's clogged,
clean it out with solvent.

Vacuum hoses

6 Ms quite common for vacuum hoses,
especially those in the emissions system, to
be color coded or identified by colored stripes
molded into them. Various systems require
hoses with different wall thickness, collapse
resistance and temperature resistance. When
replacing hoses, be sure the new ones are
made of the same material.

7  Often the only effective way to check a
hose is to remove it completely from the vehi-
cle. If more than one hose is removed, be
sure to label the hoses and fittings to ensure
correct installation.

8  When checking vacuum hoses, be sure
to include any plastic T-fittings in the check.
Inspect the fittings for cracks and the hose
where it fits over each fitting for distortion,
which could cause leakage.

9 A small piece of vacuum hose (1/4-inch
inside diameter) can be used as a stetho-
scope to detect vacuum leaks. Hold one end
of the hose to your ear and probe around vac-
uum hoses and fittings, listening for the “hiss-
ing" sound characteristic of a vacuum leak.
Warning: When probing with the vacuum
hose stethoscope, be careful not to come into
contact with moving engine components such
as drivebelts, the cooling fan, efc.

Fuel hose

Warning: Gasoline is 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 gas-type
appliance (such as a water heater or clothes
dryer) is present. Since fuel is carcinogenic,
wear latex gloves when there’s a possibility of
being exposed to fuel, and, if you spill any fuel
on your skin, rinse it off imnmediately 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 con-
stant 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
information). When you perform any kind of
work on the fuel system, wear safety glasses
and have a Class B type fire extinguisher on
hand.

10 The fuel lines are usually under pres-
sure, so if any fuel lines are to be discon-
nected be prepared to catch spilled fuel.
Warning: Your vehicle is equipped with fuel
injection and you must relieve the fuel system
pressure before servicing the fuel lines. Refer
to Chapter 4 for the fuel system pressure relief
procedure.

11 Check all flexible fuel lines for deteriora-
tion and chafing. Check especially for cracks
in areas where the hose bends and just
before fittings, such as where a hose attaches
to the fuel pump, fuel filter and fuel injection
unit.

12 When replacing a hose, use only hose
that is specifically designed for your fuel injec-
tion system.
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13.14 If the lining is
bonded to the brake
shoe, measure the
lining thickness
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

13.5 You will find an inspection hole like
this in each caliper through which you can
view the thickness of remaining friction
material for the inner pad

13 Spring-type clamps are sometimes used
on fuel return or vapor lines. These clamps
often lose their tension over a period of time,
and can be “sprung” during removal. Replace
all spring-type clamps with screw clamps
whenever a hose is replaced. Some fuel lines
use spring-lock type couplings, which require
a special tool to disconnect. See Chapter 4 for
more information on this type of coupling.

Metal lines

14 Sections of metal line are often used for
fuel line between the fuel pump and the fuel
injection unit. Check carefully to make sure
the line isn't bent, crimped or cracked.

15 If a section of metal fuel line must be
replaced, use seamless steel tubing only,
since copper and aluminum tubing do not
have the strength necessary to withstand
vibration caused by the engine.

16 Check the metal brake lines where they
enter the master cylinder and brake propor-
tioning 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.

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

Warning: Dust created by the brake system
is harmful to your health. Never blow it out
with compressed air and don't inhale any of it.
An approved filtering mask should be worn
when working on brakes. Do nof, under any
circumstances, use petroleum-based solvents
to clean brake parts. Use brake system
cleaner only!

1  The brakes should be inspected every
time the wheels are removed or whenever a
defect is suspected. Indications of a potential
brake system problem include the vehicle
pulling to one side when the brake pedal is
depressed, noises coming from the brakes
when they are applied, excessive brake pedal
travel, a pulsating pedal and leakage of fluid,

usually seen on the inside of the tire or wheel.
Note: It is normal for a vehicle equipped with
an Anti-lock Brake System (ABS) to exhibit
brake pedal pulsations during severe braking
conditions.

Disc brakes
Refer to illustration 13.5

"2 Disc brakes can be visually checked

without removing any parts except the wheels.
Remove the hub caps (if applicable) and
loosen the wheel lug nuts a quarter turn
each.

3 Raise the vehicle and place it securely
on jackstands. Warning: Never work under a
vehicle that is supported only by a jack!

4  Remove the wheels. Now visible is the
disc brake caliper which contains the pads.
There is an outer brake pad and an inner pad.
Both must be checked for wear. Note: Usually
the inner pad wears faster than the outer pad.
5 Measure the thickness of the outer pad
at each end of the caliper and the inner pad
through the inspection hole in the caliper body
(see illustration). Compare the measurement
with the limit given in this Chapter’s Specifica-
tions; if any brake pad thickness is less than
specified, then all brake pads must be
replaced (see Chapter 9).

6 If you're in doubt as to the ‘exact pad
thickness or quality, remove them for mea-
surement and further inspection (see Chap-
ter 9).

7  Check the disc for score marks, wear
and burned spots. If any of these conditions
exist, the disc should be removed for servic-
ing or replacement (see Chapter 9).

8 Before installing the wheels, check all
the brake lines and hoses for damage, wear,
deformation, cracks, corrosion, leakage,
bends and twists, particularly in the vicinity of
the rubber hoses and calipers.

9 Install the wheels, lower the vehicle and
tighten the wheel lug nuts to the torque given
in this Chapter's Specifications.

Drum brakes

Refer to illustrations 13.14 and 13.17

10 Remove the hub caps (if applicable) and
loosen the wheel lug nuts a quarter turn
each.

13.17 Carefully peel back the wheel

cylinder boot and check for leaking fiuid

indicating that the cylinder must be
replaced or rebuilt

11 Raise the rear of the vehicle and support
it securely on jackstands. Warning: Never
work under a vehicle that is supported only by
a jack! Block the front wheels to prevent the
vehicle from rolling, however, do not apply the
parking brake or it will lock the drums in place.
Remove the rear wheels.

12 Remove the brake drum as described in
Chapter 9.

13 With the drum removed, carefully clean
off any accumulations of dirt and dust using
brake system cleaner. Warning: DO NOT
blow the dust out with compressed air and
don’t inhale any of it.

14 Measure the thickness of the lining mate-
rial on both leading and trailing brake shoes
(see illustration). Compare the measurement
with the limit given in this Chapter’s Specifica-
tions, if any brake shoe thickness is less than
specified, then all brake shoes must be
replaced (see Chapter 9).

15 Inspect the brake shoes for uneven wear
patterns, cracks, glazing and delamination
and replace if necessary. If the shoes have
been saturated with brake fluid, oil or grease,
this also necessitates replacement (see Chap-
ter 9).

16 Make sure all the brake assembly springs
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14.4 Check the shocks for leakage at the
indicated area

are connected and in good condition.

17 Check the brake wheel cylinder for signs
of fluid leakage. Carefully pry back the rubber
dust boots on the wheel cylinder (see illus-
tration). Any leakage here is an indication
that the wheel cylinders must be overhauled
immediately (see Chapter 9). Also, check all
hoses and connections for signs of leakage.
18 Clean the inside of the drum with brake
system cleaner. Again, be careful not to
breathe the dust.

19 Inspect the inside of the drum for cracks,
score marks, deep scratches and “hard spots”
which will appear as small discolored areas. If
imperfections cannot be removed with fine
emery cloth, the drum must be taken to an
automotive machine shop for resurfacing.

20 Repeat the procedure for the remaining
wheel.

21 Install the wheels, lower the vehicle and
tighten the wheel lug nuts to the torque given
in this Chapter’s Specifications.

Parking brake

22 Slowly pull up on the parking brake and
count the number of clicks you hear until the
handle is up as far as it will go. The adjustment
is correct if you hear the specified number of
clicks (see this Chapter’s Specifications). If you
hear more or fewer clicks, it's time to adjust the
parking brake (see Chapter 9).

23 An alternative method of checking the
parking brake is to park the vehicle on a steep
hill with the engine running (so you can apply
the brakes if necessary) with the parking brake
set and the transaxle in Neutral. If the parking
brake cannot prevent the vehicle from rolling,
it needs adjustment (see Chapter 9).

14 Steering and suspension check
(every 15,000 miles or 12 months)

Refer to illustrations 14.4, 14.10 and 14.11
Note: For detailed illustrations of the steering
and suspension components, refer to Chap-
ter 10.

14.10 To check a balljoint for wear, try to

pry the control arm up and down to make

sure there is no play in the balljoint (if
there is, replace it)

With the wheels on the ground
1 With the vehicle stopped and the front
wheels pointed straight ahead, rock the steer-
ing wheel gently back and forth. If freeplay is
excessive, a front wheel bearing, steering
shaft universal joint or lower arm balljoint is
worn or the steering gear is out of adjustment
or broken. Refer to Chapter 10 for the appro-
priate repair procedure.

2  Other symptoms, such as excessive
vehicle body movement over rough roads,
swaying (leaning) around corners and binding
as the steering wheel is turned, may indicate
faulty steering and/or suspension compo-
nents.

3  Check the shock absorbers by pushing
down and releasing the vehicle several times
at each corner. If the vehicle does not come
back to a level position within one or two
bounces, the shocks/struts are worn and must
be replaced. When bouncing the vehicle up
and down, listen for squeaks and noises from
the suspension components.

4 Check the shock absorbers for evidence
of fluid leakage (see illustration). A light film
of fluid is no cause for concern. Make sure
that any fluid noted is from the shocks and
not from some other source. If leakage is
noted, replace the shocks as a set.

5 Check the shocks to be sure they are
securely mounted and undamaged. Check
the upper mounts for damage and wear. If
damage orwear is noted, replace the shocks
as a set (front and rear).

6  If the shocks must be replaced, refer to
Chapter 10 for the procedure.

Under the vehicle

7 Raise the vehicle with a floor jack and
support it securely on jackstands. See Jack-
ing and towing at the front of this book for the
proper jacking points.

8 Check the tires for irregular wear pat-
terns and proper inflation. See Section 5 in
this Chapter for information regarding tire
wear and Chapter 10 for information on wheel

14.11 Check the balljoint boot for
damage also

bearing replacement.

9  Inspect the universal joint between the
steering shaft and the steering gear housing.
Check the steering gear housing for lubricant
leakage. Make sure that the dust seals and
boots are not damaged and that the boot
clamps are not loose. Check the steering link-
age for looseness or damage. Check the tie-
rod ends for excessive play. Look for loose
bolts, broken or disconnected parts and dete-
riorated rubber bushings on all suspension
and steering components. While an assistant
turns the steering wheel from side to side,
check the steering components for free move-
ment, chafing and binding. If the steering
components do not seem to be reacting with
the movement of the steering wheel, try to
determine where the slack is located.

10 Check the balljoints for wear by trying to
move each control arm up and down with a
pry bar (see illustration) to ensure that its
balljoint has no play. If any balljoint does have
play, replace it. See Chapter 10 for the ball-
joint replacement procedure.

11 Inspect the balljoint boots for damage
and leaking grease (see illustration).
Replace the balljoints with new ones if they
are damaged (see Chapter 10).

12 At the rear of the vehicle, inspect the
suspension arm bushings for deterioration.
Additional information on suspension compo-
nents can be found in Chapter 10.

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

Warning: Gasoline is 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 gas-type
appliance (such as a water heater or clothes
dryer) is present. Since fuel is carcinogenic,
wear latex gloves when there’s a possibility of
being exposed to fuel, and, if you spill any fuel
on your skin, rinse it off immediately with soap
and water. Mop up any spills inmediately and
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17.2 Remove the check/fill plug and use your finger as a dipstick

to check the transfer case lubricant level.

do not store fuel-soaked rags where they
could ignite. When you perform any kind of
work on the fuel system, wear safely glasses
and have a Class B type fire extinguisher on
hand. The fuel system is under constant pres-
sure, so, before any lines are disconnected,
the fuel system pressure must be relieved
(see Chapter 4).

1 If you smell gasoline while driving or after
the vehicle has been sitting in the sun, inspect
the fuel system immediately.

2  Remove the fuel filler cap and inspect if
for damage and corrosion. The gasket should
have an unbroken sealing imprint. If the gas-
ket is damaged or corroded, install a new cap.
3 Inspect the fuel feed line for cracks.
Make sure that the connections between the
fuel lines and the fuel injection system and
between the fuel lines and the in-line fuel filter
are tight. Warning: Your vehicle is fuel
injected, so you must relieve the fuel system
pressure before servicing fuel system compo-
nents. The fuel system pressure relief proce-
dure is outlined in Chapter 4.

4  Since some components of the fuel sys-
tem - the fuel tank and part of the fuel feed
line, for example - are underneath the vehicle,
they can be inspected more easily with the
vehicle raised on a hoist, If that's not possible,
raise the vehicle and support it on jackstands.
5  With the vehicle raised and safely sup-
ported, inspect the gas tank and filler neck for
punctures, cracks and other damage. The
connection between the filler neck and the
tank is particularly critical. Sometimes a rub-
ber filler neck will leak because of loose
clamps or deteriorated rubber. Inspect all fuel
tank mounting brackets and straps to be sure
that the tank is securely attached to the vehi-
cle. Warning: Do nof, under any circum-
stances, try to repair a fuel tank (except rub-
ber components). A welding torch or any open
flame can easily cause fuel vapors inside the
tank to explode.

6  Carefully check all rubber hoses and
metal lines leading away from the fuel tank.
Check for loose connections, deteriorated
hoses, crimped lines and other damage.
Repair or replace damaged sections as nec-
essary (see Chapter 4).

16 Manual transaxle lubricant level
check (every 15,000 miles or
12 months)

1 The manual transaxle does not have a
dipstick. To check the fluid level, raise the
vehicle and support it securely on jackstands.
On the front side of the transaxle housing you
will see a plug. Remove it. If the lubricant level
is correct, it should be up to the lower edge of
the hole.

2  If the transaxle needs more lubricant (if
the level is not up to the hole), use a syringe
or a gear oil pump to add more. Stop filling the
transaxle when the lubricant begins to run out
the hole.

3 Install the plug and tighten it securely.
Drive the vehicle a short distance, then check
for leaks.

17 Transfer case lubricant level
check (every 15,000 miles or
12 months)

Refer to illustration 17.2

1 Raise the vehicle and support it securely
on jackstands.

2 Using a ratchet or breaker bar, unscrew
the check/fill plug from the transfer case (see
illustration).

3 Use your little finger to reach inside the
housing to feel the lubricant level. The level
should be at or near the bottom of the plug
hole. If itisn't, add the recommended lubricant
through the plug hole with a syringe or
squeeze bottle.

4 Install and tighten the plug. Check for
leaks after the first few miles of driving.

18 Air filter check and replacement
(every 15,000 miles or 12 months)

Refer to illustrations 18.1a and 18.1b
1 The air filter is located inside a housing

18.1a Loosen the intake hose clamp (A), then unlatch

these clips (B) .. .

18.1b . .. pull the cover out of the way
and lift the element out

at the left (driver's) side of the engine com-
partment. To remove the air filter, loosen the
clamp securing the inlet tube to the air filter
cover, release the clamps that secure the two
halves of the air cleaner housing together,
then separate the cover halves and remove
the air filter element (see illustrations).

2  Inspect the outer surface of the filter ele-
ment. If it is dirty, replace it. If it is only moder-
ately dusty, it can be reused by blowing it
clean from the back to the front surface with
compressed air. Because it is a pleated paper
type filter, it cannot be washed or oiled. If it
cannot be cleaned satisfactorily with com-
pressed air, discard and replace it. While the
cover is off, be careful not to drop anything
down into the housing. Caution: Never drive
the vehicle with the air cleaner removed.
Excessive engine wear could result and back-
firing could even cause a fire under the hood.
3  Wipe out the inside of the air cleaner
housing.

4  Place the new filter into the air cleaner
housing, making sure it seats properly.

5 Installation of the housing is the reverse
of removal.
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19.2 Flex the driveaxle boots by hand to
check for cracks and/or leaking grease

19 Driveaxle boot check (every
15,000 miles or 12 months)

Refer to illustration 19.2

1  The driveaxle boots are very important
because they prevent dirt, water and foreign
material from entering and damaging the con-
stant velocity (CV) joints. Oil and grease can
cause the boot material to deteriorate prema-
turely, so it's a good idea to wash the boots
with soap and water. Because it constantly
pivots back and forth following the steering
action of the front hub, the outer CV boot
wears out sooner and should be inspected
regularly.

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

20 Exhaust system check (every
30,000 miles or 24 months)

Refer to illustration 20.2
1 With the engine cold (at least three hours

20.2 Be sure to check each exhaust
system rubber hanger for damage

after the vehicle has been driven), check the
complete exhaust system from the engine to
the end of the failpipe. Ideally, the inspection
should be done with the vehicle on a hoist to
permit unrestricted access. If a hoist isn’t
available, raise the vehicle and support it
securely on jackstands.

2  Check the exhaust pipes and connec-
tions for evidence of leaks, severe corrosion
and damage. Make sure that all brackets and
hangers are in good condition and tight (see
illustration).

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 passenger compartment. 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 compo-
nents can come in contact with the body or
suspension parts, secure the exhaust system
with new mounts.

5 Check the running condition of the
engine by inspecting inside the end of the tail-
pipe. The exhaust deposits here are an indi-
cation of engine state-of-tune. If the pipe is

black and sooty or coated with white deposits,
the engine may need a tune-up, including a
thorough fuel system inspection and adjust-
ment,

21 Fuel filter replacement (every
30,000 miles or 24 months)

Refer to illustrations 21.1 and 21.4

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 gas-fype appliance (such as a water heater
or clothes dryer) is present. Since fuel is car-
cinogenic, wear latex gloves when there’s a
possibility of being exposed to fuel, and, if you
spill any fuel on your skin, rinse it off immedi-
ately with soap and water. Mop up any spills
immediately and do not store fuel-soaked
rags where they could ignite. When you per-
form any kind of work on the fuel system,
wear safely glasses and have a Class B type
fire extinguisher on hand.

1 The fuel filter is mounted under the vehi-
cle on the right side, in front of the gas tank
(see illustration).

2 Relieve the fuel system pressure (see
Chapter 4).

3  If necessary, raise the vehicle and sup-
port it securely on jackstands. Inspect the fit-
tings at both ends of the filter to see if they're
clean. If more than a light coating of dust is
present, clean the fittings before proceeding.
4  Release the clips holding the fuel lines to
the filter (see illustration).

5 Detach the fuel hoses, one at a time,
from the filter. Be prepared for fuel spillage.

6  After the lines are detached, check the
fittings for damage and distortion. If they were
damaged in any way during removal, new
ones must be used when the lines are reat-
tached to the new filter (if new clips are pack-
aged with the filter, be sure to use them in
place of the originals).

21.1 The fuel filter is located In front of the fuel tank

21.4 Use a small screwdriver to pry off the fuel line fitting

retaining clips at both ends of the filter
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7  Remove the fuel filter from the mounting
clamp, while noting the direction the fuel filter
is installed.

8 Install the new filter in the same direc-
tion. Carefully push each hose onto the filter
until it's seated against the collar on the fitting,
then install the clips. Make sure the clips are
securely attached to the hose fittings - if they
come off, the hoses could back off the filter
and a fire could result!

9  Start the engine and check for fuel
leaks.

22 Cooling system servicing
(draining, flushing and refilling)
(every 30,000 miles or 24 months)

Refer to illustrations 22.4, 22.5 and 22.10

Warning: Do not allow antifreeze to come in
contact with your skin or painted surfaces of
the vehicle. Rinse off spills immediately with
plenty of water. Antifreeze is highly toxic if
ingested. Never leave antifreeze lying around
in an open container or in puddles on the
floor; children and pets are attracted by its
sweet smell and may drink it. Check with local
authorities about disposing of used antifreeze.
Many communities have collection centers
which will see that antifreeze is disposed of
safely. Never dump used antifreeze on the
ground or pour it into drains.

Caution: Do not mix coolants of different col-
ors. Doing so might damage the cooling sys-
tem and/or the engine. The manufacturer
specifies either a green colored coolant or a
yellow colored coolant to be used in these
systems. Read the waming label in the engine
compartment for additional information.

Note: Non-toxic antifreeze is now manufac-
tured and available at local auto parts stores,
but even this type must be disposed of prop-
erly.

1  Periodically, the cooling system should
be drained, flushed and refilled to replenish
the antifreeze mixture and prevent formation
of rust and corrosion, which can impair the
performance of the cooling system and cause
engine damage. When the cooling system is
serviced, all hoses and the expansion tank
cap should be checked and replaced if neces-

sary.

Draining

2  Apply the parking brake and block the
wheels. If the vehicle has just been driven,
wait several hours to allow the engine to cool
down before beginning this procedure.

3 Once the engine is completely cool,
remove the expansion tank cap.

4  Move a large container under the radia-
tor drain to catch the coolant. Attach a length
of hose to the drain fitting to direct the coolant
into the container, then open the drain fitting
(a pair of pliers may be required to turn it)
(see illustration).

5  After the coolant stops flowing out of the

radiator, move the container under the engine

block drain plug(s) and allow the coolant in the

22.4 The radiator drain fitting is located at
the bottom of the radiator - before opening
the valve, push a short length of rubber
hose onto the plastic fitting to prevent the
coolant from splashing

Upper Hose —
Expels Water

22.10 With the thermostat
removed, disconnect the
upper radiator hose and

flush the radiator and engine
block with a garden hose

22.5 On the V6 engine, remove the engine
block drain plugs from both sides
of the engine

Garden Hose

Radiator

block to drain (see illustration).

6  While the coolant is draining, check the
condition of the radiator hoses, heater hoses
and clamps (refer to Section 9 if necessary).
Replace any damaged clamps or hoses.

7 Reinstall the block drain plugs and
tighten them securely.

Flushing

8  Once the system has completely drained,
remove the thermostat housing from the
engine (see Chapter 3), then reinstall the
housing without the thermostat. This will allow
the system to be thoroughly flushed.

9  Disconnect the upper hose from the radi-
ator.

10 Place a garden hose in the upper radia-
tor inlet and flush the system until the water
runs clear at the upper radiator hose (see
illustration).

11 Severe cases of radiator contamination
or clogging will require removing the radiator
(see Chapter 3) and reverse flushing it. This

involves inserting the hose in the bottom radi-
ator outlet to allow the clean water to run
against the normal flow, draining out through
the top. A radiator repair shop should be con-
sulted if further cleaning or repair is neces-
sary.

12 When the coolant is regularly drained
and the system refilled with the correct cool-
ant mixture there should be no need to employ
chemical cleaners or descalers.

Refilling

13 Close and tighten the radiator drain.

14 Place the heater temperature control in
the maximum heat position.

15 Slowly add new coolant (a 50/50 mixture
of water and antifreeze) to the expansion tank
until the level is at the COLD FULL mark on
the expansion tank.

16 Leave the expansion tank cap off and
run the engine in a well-ventilated area until
the thermostat opens (coolant will begin flow-
ing through the radiator and the upper radia-
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24.2 Remove the lower splash shield to gain access to |

the drivebelt

tor hose will become hot).

17 Turn the engine off and let it cool. Add
more coolant mixture to bring the level to the
COLD FULL mark on the expansion tank.

18 Squeeze the upper radiator hose to
expel air, then add more coolant mixture if
necessary. Replace the expansion tank cap.
19 Start the engine, allow it to reach normal
operating temperature and check for leaks.
Also, set the heater and blower controls to the
maximum setting and check to see that the
heater output from the air ducts is warm. This
is a good indication that all air has been
purged from the cooling system.

23 Brake fluid change (every
30,000 miles or 24 months)

Warning: Brake fluid can harm your eyes and
damage painted surfaces, so use extreme
caution when handling or pouring it. Do not
use brake fluid that has been standing open
or is more than one year old. Brake fluid
absorbs moisture from the air. Excess mois-
ture can cause a dangerous loss of braking
effectiveness.

1 At the specified intervals, the brake fluid
should be drained and replaced. Since the
brake fluid may drip or splash when pouring it,
place plenty of rags around the master cylin-
der to protect any surrounding painted sur-
faces.

2 Before beginning work, purchase the
specified brake fluid (see Recommended
lubricants and fluids at the beginning of this
Chapter).

3 Remove the cap from the master cylin-
der reservoir.

4  Using a hand suction pump or similar
device, withdraw the fluid from the master cyl-
inder reservoir.

5  Add new fluid to the master cylinder until
it rises to the base of the filler neck.

6  Bleed the brake system as described in

ACCEPTABLE

Cracks Running Across
"V Portions of Belt

UNACCEPTABLE

24.4 Small cracks in the underside
of a V-ribbed belt are acceptable -
lengthwise cracks, or missing
pieces that cause the belt to make

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

Cracks Runhning Parallel
to "V" Portions of Belt

noise, are cause for replacement

Chapter 9 at all four brakes until new and
uncontaminated fluid is expelled from the
bleeder screw. Be sure to maintain the fluid
level in the master cylinder as you perform the
bleeding process. If you allow the master cyl-
inder to run dry, air will enter the system.

7  Refill the master cylinder with fluid and
check the operation of the brakes. The pedal
should feel solid when depressed, with no
sponginess. Warning: Do not operate the
vehicle if you are in doubt about the effective-
ness of the brake system.

24 Drivebelt check and replacement
(every 30,000 miles or 24 months)

Accessory drivebelt

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
its components. Due to its function and mate-
rial make up, the belt is prone to wear and
should be periodically inspected. The serpen-
tine belt drives the alternator, power steering
pump, water pump (four-cylinder models) and
air conditioning compressor. Although the belt
should be inspected at the recommended
intervals, replacement may not be necessary
for more than 100,000 miles.

Check

Refer to illustrations 24.2 and 24.4

2  Since the drivebelt is located very close
to the right-hand side of the engine compart-
ment, it is possible to gain better access by
raising the front of the vehicle and removing
the right-hand wheel, then unbolting the lower
splash shield from the underbody (see illus-
tration). Be sure to support the front of the
vehicle securely on jackstands.

3  With the engine stopped, inspect the full
length of the drivebelt for cracks and separa-
tion of the belt plies. It will be necessary to
turn the engine (using a wrench or socket and

bar on the crankshaft pulley bolt) in order to
move the belt from the pulleys so that the belt
can be inspected thoroughly. Twist the belt
between the pulleys so that both sides can be
viewed. Also check for fraying, and glazing
which gives the belt a shiny appearance.
Check the pulleys for nicks, cracks, distortion
and corrosion.

4  Note that it is not unusual for a ribbed
belt to exhibit small cracks in the edges of the
belt ribs, and unless these are extensive or
very deep, belt replacement is not essential
(see illustration).

Replacement

Refer to illustration 24.6

5  To remove the drivebelt, loosen the right
front wheel lug nuts, then raise the front of the
vehicle and support it on jackstands. Remove
the right front wheel and remove the lower
splash shield from the underbody.

6 Note how the drivebelt is routed, then
remove the belt from the pulleys. If you're
working on a four-cylinder engine, use a
wrench on the tensioner center bolt and turn
the tensioner clockwise to release the drive-

24.6 Rotate the tensioner arm to relieve
belt tension
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24.10 Rotate the tensioner and
remove the belt

belt tension. If you're working on a V6 engine,
insert a 3/8-inch drive raichet or breaker bar
into the tensioner hole and pull the handle
clockwise to release the drivebelt tension (see
illustration).

7 Fit the new drivebelt onto the crank-
shaft, alternator, power steering pump, and air
conditioning compressor pulleys, as applica-
ble, then turn the tensioner counterclockwise
and locate the drivebelt on the pulley. Make
sure that the drivebelt is correctly seated in all
of the pulley grooves, then release the ten-
sioner.

8  Install the lower splash shield and wheel,
then lower the car to the ground. Tighten the
lug nuts to the torque listed in this Chapter's
Specifications.

Water pump drivebelt

(V6 engine)

Replacement

Refer to illustration 24.10

9  The water pump drivebelt is located at
the left end of the engine and is driven by a
pulley attached to the end of the front cylinder
bank intake camshaft. The belt and pulley are
protected by a cover.

10 To replace the belt, remove the cover
(see illustration 4.1 in Chapter 2, Part B),
rotate the tensioner clockwise and remove the
belt (see illustration). Slowly release the ten-
sioner.

11 Route the new belt over the pulleys,
again rotating the tensioner to allow the belt to
be installed, then release the belt tensioner.
Make sure the belt is positioned properly on
the pulleys. Reinstall the cover and tighten the
fasteners securely.

Tensioner replacement
12 Remove the drivebelt as described pre-
viously.

Accessory drivebelt tensioner

Refer to illustration 24.13

13  On four-cylinder models, remove the two
bolts securing the tensioner to the engine

24.13 On V6 models, remove the bolt
securing the tensioner to the block

block. On V6 models, remove the bolt in the
center of the tensioner, then detach the ten-
sioner from the engine (see illustration).

14 Installation is the reverse of removal. Be
sure to tighten the tensioners bolt(s) to the
torque listed in this Chapter's Specifications.

Water pump drivebelt tensioner

(V6 engine)

Refer to illustration 24.15

15 Unscrew the bolt securing the tensioner,
then remove the tensioner (see illustration).
16 Installation is the reverse of removal. Be
sure to tighten the tensioner bolts to the
torque listed in this Chapter's Specifications.

25 Automatic transaxle fluid change
(every 30,000 miles or 24 months)

Refer to illustration 25.6

1 The automatic transaxle fluid should be
changed at the recommended intervals.

2  Before beginning work, purchase the
specified transmission fluid (see Recom-
mended lubricants and fluids at the front of
this chapter).

3  Other tools necessary for this job include
jackstands to support the vehicle in a raised

ik

2415 Remove the bolt securing the wate
pump drivebelt tensioner

position, wrenches, drain pan capable of hol
ing at least four quarts, newspapers and clez
rags.

4 The fluid should be drained immediate
after the vehicle has been driven. Hot fluid

more effective than cold fluid at removing bu
up sediment. Warning: Fluid temperature ce
exceed 350-degrees F in a hot transax|
Wear protective gloves.

5 After the vehicle has been driven -
warm up the fluid, raise the front of the vehic
and support it securely on jackstands. Wan
ing: Never work under a vehicle that is su
ported only by a jack! Remove the transax
splash shield for access to the transaxle dra
plug.

6  Place the drain pan under the drain pit
in the transaxle pan and remove the dra
plug (see illustration). Be sure the drain pe
is in position, as fiuid will come out with sorr
force. Once the fluid is drained, reinstall tt
drain plug securely. Measure the amount |
fluid drained and write down this figure for re
erence when refilling.

7  Lower the vehicle

8  With the engine off, add new fluid to tt
fransaxie through the dipstick tube (see Re
ommended lubricants and fluids for the re:
ommended fluid type). Begin the refill proct
dure by initially adding 1/3 of the amoui

25.6 Remove
the transaxle
drain plug
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27.4 Rear differential check/fill plug

drained. Then, with the engine running,
add 1/2-pint at a time (cycling the shifter
through each gear position between addi-
tions) until the level is correct on the dipstick.
9 Repeat Steps 5 through 8 once to flush
any contaminated fluid from the torque con-
verter.

10 Before final installation of the transaxle
drain plug, apply Teflon tape to the threads.

26 Manual transaxle lubricant
change (every 30,000 miles
or 24 months)

1  Raise the vehicle and support it securely
on jackstands.

2 Move a drain pan, rags, newspapers and
wrenches under the transaxle.

3 Remove the transaxle fill plug on the
front of the case and the drain plug at the bot-
tom of the case, then allow the lubricant to
drain into the pan.

4  After the lubricant has drained com-
pletely, reinstall the drain plug and tighten it
securely.

5  Using a hand pump, syringe or funnel, fill
the transaxle with the specified lubricant until
it is level with the lower edge of the filler hole.
Reinstall the fill plug and tighten it securely.

6 Lower the vehicle.

7  Drive the vehicle for a short distance,
then check the drain and fill plugs for leak-
age.

27 Differential lubricant change
(4WD models) (every
30,000 miles or 24 months)

Drain :

1 This procedure should be performed
after the vehicle has been driven so the lubri-
cant will be warm and therefore flow out of the
differential more easily.

2  Raise the vehicle and support it securely
on jackstands.

27.11 Apply a continuous thin bead of
RTV sealant to the cover

3  Theeasiestway to drain the differential(s)
is to remove the lubricant through the filler
plug hole with a suction pump. If the differen-
tial cover gasket is leaking, it will be neces-
sary to remove the cover to drain the lubricant
(which will also allow you to inspect the differ-
ential).

Changing the lubricant with a

suction pump

Refer to illustration 27.4

4  Remove the filler plug from the differen-
tial (see illustration).

5 Insert the flexible hose.

6  Work the hose down to the bottom of the
differential housing and pump the lubricant
out.

Changing the lubricant by

removing the cover

Refer to illustration 27.11

7  Move a drain pan, rags, newspapers and
wrenches under the vehicle.

8 Remove the bolts on the lower half of the
cover. Loosen the bolts on the upper half and
use them to loosely retain the cover. Allow the
oil to drain into the pan, then completely

28.3a First remove the transfer case
check/fill plug . . .

remove the cover.

9  Using a lint-free rag, clean the inside of
the cover and the accessible areas of the dif-
ferential housing. As this is done, check for
chipped gears and metal particles in the lubri-
cant, indicating that the differential should be
more thoroughly inspected and/or repaired.
10 Thoroughly clean the gasket mating sur-
faces of the differential housing and the cover
plate. Use a gasket scraper or putty knife to
remove all traces of the old gasket.

11 Apply a thin bead of RTV sealant to the
cover flange (see illustration). Make sure the
bolt holes align properly then install the cover
and tighten the fasteners to the torque listed
in this Chapter's Specifications.

Refill

12 Use a hand pump, syringe or funnel to fill
the differential housing with the specified lubri-
cant until it's level with the bottom of the filler
plug hole.

13 Install the fill plug and tighten it securely.

28 Transfer case lubricant change
(4WD models) (every
30,000 miles or 24 months)

Refer to illustrations 28.3a and 28.3b

1  Drive the vehicle for at least 15 minutes
to warm the lubricant in the case. Perform this
warm-up procedure with 4WD engaged, if
possible.

2  Raise the vehicle and support it securely
on jackstands.

3 Remove the check/fill plug, then the
drain plug and allow the old lubricant to drain
completely (see illustrations).

4  After the lubricant has drained com-
pletely, reinstall the plug and tighten it
securely.

5  Fill the case with the specified lubricant
until it is level with the lower edge of the filler
hole.

6 Install the check/fill plug and tighten it
securely.

28.3b ... then remove the transfer case
drain plug
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30.2 Tools required for changing
spark plugs

1 Spark plug socket - This will have
special padding inside to protect the
spark plug porcelain insulator

2 Torque wrench - Although not
mandatory, use of this tool is the best
way to ensure that the plugs are
tightened properly

3 Ratchet - Standard hand tool to fit the

) plug socket

4  Extension - Depending on model and
accessories, you may need special
extensions and universal joints to
reach one or more of the plugs

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

7  Drive the vehicle for a short distance,
then check the drain and fill plugs for leak-
age.

29 Positive Crankcase Ventilation
(PCV) valve replacement
(four-cylinder models) (every
60,000 miles or 48 months)

Note 1: For additional information on the PCV
system, the PCV valve on V6 models and the
oil separators on both engines, refer to Chap-
ter 6.

Note 2: This Section applies to models with
four-cylinder engines only.

1 The PCV valve is located in the valve
COover.

2  Start the engine and allow it to idle, then
disconnect the PCV valve from the valve
cover and feel for vacuum at the end of the
valve. If vacuum is felt, the PCV valve/system
is working properly (see Chapter 6 for addi-
tional PCV system information).

3  If no vacuum is felt, remove the valve
and check for vacuum at the hose. If vacuum
is present at the hose but not at the valve,
replace the valve. If no vacuum is felt at the
hose, check for a plugged or cracked hose
between the PCV valve and the intake ple-
num.

4  Check the rubber grommet in the valve
cover for cracks and distortion. If it's dam-
aged, replace it.

5  If the valve is clogged, the hose might

30.5a Spark plug manufacturers
recommend using a tapered thickness
gauge when checking the gap - slide the
thin side into the gap and turn it until the
gauge just fills the gap, then read the
thickness on the gauge - do not force the
tool into the gap or use the tapered
portion to widen a gap

also be plugged. Remove the hose between
the valve and the intake manifold and clean it
with solvent.

6  After cleaning the hose, inspect it for
damage, wear and deterioration. Make sure it
fits snugly on the fittings.

7  if necessary, install a new PCV vaive.

30 Spark plug check and
replacement (see Maintenance
schedule for service intervals)

Refer to illustrations 30.2, 30.5a, 30.5b,
30.7a, 30.7b, 30.7¢c, 30.7d, 30.9, 30.11a

and 30.11b

1  On these vehicles the spark plugs are
located at the top of the engine.

2 In most cases, the tools necessary for
spark plug replacement include a spark plug
socket which fits onto a ratchet (spark plug
sockets are padded inside to prevent damage
to the porcelain insulators on the new plugs),
various extensions and a gap gauge to check
and adjust the gaps on the new plugs (see

illustration). A torque wrench should be used

to tighten the new plugs.

30.5b To change the gap, bend the side
electrode only, using the adjuster hole in
the tool, and be very careful not to crack
or chip the porcelain insulator
surrounding the center electrode

3  The best approach when replacing the
spark plugs is to purchase the new ones in

-advance, adjust them to the proper gap and

replace the plugs one at a time. When buying
the new spark plugs, be sure to obtain the
correct plug type for your particular engine.
This information can be found in the Specifi-
cations Section at the beginning of this Chap-
ter or in the factory owner’s manual.

4 Allow the engine to cool completely
before attempting to remove any of the plugs.
These engines are equipped with aluminum
cylinder heads, which can be damaged if the
spark plugs are removed when the engine is
hot. While you are waiting for the engine to
cool, check the new plugs for defects and
adjust the gaps.

5  The gap is checked by inserting the prop-
er-thickness gauge between the electrodes at
the tip of the plug (see illustration). The gap
between the electrodes should be the same as
the one specified on the Emissions Control
Information label or in this Chapter's Specifica-
tions. The gauge should just slide between 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 illustra-
tion). If the side electrode is not exactly over
the center electrode, bend it with the adjuster
until it is. Check for cracks in the porcelain

30.7a V6 models
are equipped with
individual coils
which must
be removed
to access the

spark plugs
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30.7b To remove the coils, disconnect the
electrical connector. . .

insulator (if any are found, the plug should not
be used). Note: We recommend using a
tapered thickness gauge when checking plati-
num- or iridium-type spark plugs. Other types
of gauges may scrape the thin coating from the
electrodes, thus dramatically shortening the life
of the plugs. However, if dual-electrode spark
plugs are used, a wire-type gauge will have to
be used.

6 On V6 engines, remove the engine cover
and intake manifold (see Chapter 2 Part B).

7  Some engines are equipped with indi-
vidual ignition coils which must be removed
first to access the spark plugs (see illustra-
tions). On other engines, 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 plug wire removal tool should be
used if available,

8  If compressed air is available, use it to
blow any dirt or foreign material away from
the spark plug hole. The idea here is to elimi-
nate the possibility of debris falling into the
cylinder as the spark plug is removed.

9 Place the spark plug socket over the
plug and remove it from the engine by turning
it in a counterclockwise direction (see illus-
tration).

10 Compare the spark plug to those shown
in the photos located on the inside back cover
to get an indication of the general running
condition of the engine.

11 Apply a small amount of anti-seize com-
pound to the spark plug threads (see illustra-
tion). Install one of the new 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 is a good idea to
slip a short length of rubber hose over the end
of the plug fo use as a tool to thread it into
place (see illustration). The hose will grip the
plug well enough to turn it, but will start to slip
if the plug begins to cross-thread in the hole -
this will prevent damaged threads and the
accompanying repair costs.

12 On V6 engines, before pushing the igni-
tion coil onto the end of the plug, inspect the
ignition coil following the procedures outlined
in Section 31. On four-cylinder engines,
inspect the plug wire following the procedures

.. . and remove the coil
retaining screw . . .

30.7c

30.9 Use a ratchet and extension to
remove the spark plugs

30.7d ... then pull straight up and out to
remove the coil

30.11a Apply a thin coat of anti-seize
compound to the spark plug threads

30.11b A length of
snug-fitting rubber
hose will save time and
prevent damaged
threads when installing
the spark plugs

outlined in Section 32.
13 Repeat the procedure for the remaining
spark plugs.

31 lIgnition coil check (V6 engines
and 2005 and later four-cylinder
engines) (every 60,000 miles or
48 months)

1 Remove the ignition coils (see illustra-
tions 30.7b and 30.7c). Clean the coil(s) with
a dampened cloth and dry them thoroughly.

2 Inspect each coil, for cracks, damage
and carbon tracking. If damage exists, replace
the coil. '

32 Spark plug wire check and
replacement (2004 and earlier
four-cylinder engines) (every
60,000 miles or
48 months)

1  The spark plug wires should be checked
at the recommended intervals or whenever
new spark plugs are installed.

2  Beaqin this procedure by making a visual
check of the spark plug wires while the engine
is running. In a darkened garage (make sure
there is adequate ventilation) or at night while
using a flashlight, start the engine and observe
each plug wire. Be careful not to come into
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contact with any moving engine parts. If pos-
sible, use an insulated or non-conductive
object to wiggle each wire. If there is a break
in the wire, you will see arcing or a small blue
spark coming from the damaged area. Sec-
ondary ignition voltage increases with engine
speed and sometimes a damaged wire will
not produce an arc at idle speed. Have an
assistant press the accelerator pedal to raise
the engine speed to approximately 2000 rpm.
Check the spark plug wires for arcing as
stated previously. If arcing is noticed, replace
all spark plug wires.

3 Perform the following checks with the
engine OFF. The wires should be inspected
one at a time fo prevent mixing up the order
that is essential for proper engine operation.
Note: Due to the short length of the spark
plug wire, always disconnect the spark plug
wire from the ignition coil pack first.

4  With the engine cool, disconnect the
spark plug wire from the ignition coil pack. Pull
only on the boot at the end of the wire; don't

pull on the wire itself. Use a twisting motion to
free the boot/wire from the coil. Disconnect
the same spark plug wire from the spark plug,
using the same twisting method while pulling
on the boot. Disconnect the spark plug wire
from any retaining clips as necessary and
remove it from the engine.

5 Check inside the boot for corrosion,
which will look like a white, crusty powder
(don’t mistake the white dielectric grease used
on some plug wire boots for corrosion protec-
tion).

6 Now push the wire and boot back onto
the end of the spark plug. It should be a tight
fit on the plug end. If not, remove the wire and
use a pair of pliers to carefully crimp the metal
connector inside the wire boot until the fit is
snug.

7  Now push the wire and boot back into
the end of the ignition coil terminal. It should
be a tight fit in the terminal. If not, remove the
wire and use a pair of pliers to carefully crimp
the metal connector inside the wire boot until

the fit is snug.

8 Now, using a cloth, clean each wire
along its entire length. Remove all built-up dirt
and grease. As this is done, inspect for burned
areas, cracks and any other form of damage.
Bend the wires in several places to ensure
that the conductive material inside hasn't
hardened. Repeat the procedure for the
remaining wires.

9  If new spark plug wires are required, pur-
chase a complete set for your particular
engine. The terminals and rubber boots
should already be installed on the wires.
Replace the wires one at a time to avoid mix-
ing up the firing order and make sure the ter-
minals are securely seated on the coil pack
and the spark plugs.

10 Attach the plug wire to the new spark
plug and to the ignition coil pack using a twist-
ing motion on the boot until it is firmly seated.
Attach the spark plug wire to any retaining
clips to keep the wires in their proper location
on the valve cover.



Chapter 2 Part A
Four-cylinder engines

2A-1

Contents
Section
Camshafts and cam followers - removal, inspection
and installation .. 12
Crankshaft pulley - removal and |nsta|iat|0n ..... 8
Cylinder head - removal and installation .. A: 13
Drivebelt check and replacement .........ccocoovvnnniiienenns See Chapter 1
Engine front oil seals - replacement ... "
Engine oil and filter change ...........cccccooiiiiiciiinnincinnea, See Chapter 1
Engine/transaxle - removal and mstallation .. See Chapter 2C
Engine mounts - check and replacement... 18
Exhaust manifold - removal and 1nstallanon i 7
Flywheel - removal, |nspet‘.’(lon and |nstaliata|:m e o S 16
General information ... 1

Section
Intake manifold - removal and installation ............cccocvveiieeveecennen 6
Oil pan - removal and installation .. 14
Oil pump - removal, inspection and ms{allation 15
Rear main oil seal - replacement.... 17
Repair operations possible with the engane in the vehlcle 2
Timing belt (2.0L engine) - removal, inspection and mstailatlon 9
Timing chain cover, timing chain and tensioner - removal
and installation .. S ETATHONE S5 e [
Top Dead Center (TDC) for number 1 plston - Iocatlng 3
Valve clearances - checking and adjustment ... 5
Valve cover - removal and installation ..............cocevvveviciiee e e 4

Specifications
General
2.0L engine
~Enginetype.......ccccceninnnnn Four-cylinder, in-line, DOHC
Displacement ... 121 cubic inches (1289 cc)
Englne VIN code B
Bore... 3.34 inches (84.8 mm)
Strake 3.46 inches (88.0 mm)
Compressnon raho 9.6:1
Compression... See Chapter 2C
Firing order..... 1-3-4-2
O Presalire. it i s i sass sas e eh o aler it e o5 See Chapter 2C
2.3L engine
ENGIN@ VPO i iadidiiiidiiiiunmimmimiinmii ittt e Four cylinder, in line DOHC
Displacement ........ 2.3 L 140 cubic inches (2261 cc)
Engme VIN code ... Z
Bore... 3.44 inches (87.5 mm)
Struke 3.70 (94.0 mm)
Campressmn ratlo 9.7:1
Compression... See Chapter 2C o @ @ @ 1 8 8 3
Fifing order........ B C1342 4 2
L 2 o R e e P PP P e T See Chapter 2C [36023-2a-spece HAYNES]|
Camshafts g
2.0L engine Cylinder/coil terminal Io_catnons -
. four-cylinder engine
Lobe heu;ht
Intake.... 0.350 inch (8.9 mm)
Exhaust v 0.343 inch (8.7 mm)
Bearing joumal dlamater 1.022 to 1.023 inches (25.96 to 25.98 mm)
Endplay ... ; 0.003 to 0.009 inch (0.080 to 0.220 mm)
2.3L engine :
Lobe height
Intake... 0.324 inch (8.35 mm)
Exhaust 0.307 inch (7.8 mm)

Bearing Journal dlameter
Endplay ...

0 982 inch (24.97 mm)
0.003 to 0.009 inches (0.9 to 0.24 mm)
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Valve clearances (cold)

2.0L engine
i e e s Ml R ek . el TS M N X A4 0.004 to 0.007 inch (0.11 to 0.18 mm)
ERIAUIRE « coivcsioniadioiines s sofpin's s s b a5 S T o0 SR A e 0.011 to 0.013 inch (0.27 to 0.34 mm)
2.3L engine
INBKE oz focnvisimaamisisaininsvaismm S S b S 0.008 to 0.011 inches (0.22 to 0.28 mm)
SIS A Sl et SRS S IR B S A L Sl 0.11 to 0.13 inches (0.27 to 0.33 mm)
Warpage limits
Cylinder head gasket surfaces (head and block) 0.002 inch (0.05 mm)
Intake and exhaust manifolds .. L A— 0.008 inch (0.20 mm)
Torque specifications Ft-Ibs (unless otherwise indicated) Nm
Camshaft bearing cap bolts ,
2.0L engine
o e P 89 in-lbs 10
1 B et A L st bt seomdia e o ek S bbb Bt i 168 in-lbs 19
2.3L engine :
Step 1.. 62 in-lbs T
Step2....... 144 in-lbs 16
Camshaft sprocket bolts 50 68
Crankshaft pulley bolt... 85 115
Cylinder head bolts - 2. OL engme (m sequenca see Illustraﬂon 13 35a}
Step 1.. 15 20
Step 2 30 40
Step 3... Tighten an additional 90-degrees
Cylinder head bolts 2 3L engine {m sequence see |Hustration 13 35b}
D T o i P R S R S 44 in-lbs 5
Step e 0 VO ot A IS - 132 in-lbs 15
Step 3.... 33 44

Step4...........
Step 5.....

Tighten an additional 90-degrees
Tighten an additional 90-degrees

Valve cover bclts - - 80 in-lbs 9
Exhaust manifold nuts and bolts (2 DL englne} s 144 in-lbs . 16
Exhaust Manifold/Catalytic converter (2 3L engme) 35 47
Flywheel bolts... = 83 12
Intake manifold nuts and boits 156 in-lbs . 18
Lower crankcase-to-engine bl ock (in sequence sae IIIuslrat[on 15 23) 22 30
Qil pick-up pipe bolts .. - 89 in-lbs 10
Oil pump»t&cyllnder blclck bolts (2 OL englne) i

Step 1.. S 53 in-lbs 6

Step 2... 5 i Tighten an additional 45-degrees
Oil pan-to—lower crankcase (2 OL englne}

Step 1.. 53 in-lbs : 6

Step 2... 105 in-lbs 12
Qil pan-to-ballhousrng bclts (2 3L englne) 35 48
Qil pan-to-timing chain cover bolts (2.3L engme) 89 in-lbs 10
Qil pan-to-engine block bolts (2.3L engine)... 18 25
Qil pump (2.3L engine)

Oil pump mounting boits

Step1.. 89 in-lbs 10
Step 2.. = 15 20

Qil pump plck-up tube baiis 89 10

Sprocket bolt ... s 18 25

Qil pump chain tensronar bolt 89 in-lbs 10
Timing belt covers (2.0L engine)

LIPPOr COVBE DOMS ;s svisssissnius vt iai siissemsons s s siimassranssinainad 71 in-lbs 8

Middle cover bolts .. 37 50

Lower cover bolts... 71 in-lbs 8
Timing belt guide pulley bolt (2 OL engina) 18 25
Timing chain guide bolts (2.3L engine)... 89 in-lbs 10
Timing belt tensioner pulley bolt (2.0L angme) 18 25
Timing chain tensioner bolts (2.3L engine).... 89 in-lbs 10
Timing chain cover bolts (2 3L englne)

MmOl sndaiianrEnnniaiRGETTRTTssRasnaai  8310-Bs 10

13 mm bolts 35 48
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1 General information

How to use this Chapter

This Part of Chapter 2 is devoted to
repair procedures possible while the engine is
still installed in the vehicle. Since these pro-
cedures are based on the assumption that the
engine is installed in the vehicle, if the engine
has been removed from the vehicle and
mounted on a stand, some of the preliminary
dismantling steps outlined will not apply.

Information concerning engine/transaxle
removal and replacement and engine over-
haul, can be found in Part C of this Chapter.

Engine description

These engines are sixteen-valve, double
overhead camshaft (DOHC), four-cylinder, in-
line type, mounted transversely at the front
of the vehicle, with the transmission on its
left-hand end. The 2.0L engine is equipped
with plastic timing belt covers, a fiberglass-
reinforced plastic intake manifold, a cast-iron
cylinder block/crankcase and aluminum cyl-
inder head. The 2.0L engine also includes a
cast aluminum alloy lower crankcase that is
bolted to the underside of the engine block,
with a pressed-steel oil pan bolted under that.
This arrangement offers greater rigidity than
the normal oil pan arrangement, and helps to
reduce engine vibration.

The 2.3L engine incorporates an alumi-
num cylinder head and an aluminum cylinder
block.

The two camshafts are driven by a tim-
ing belt (2.0L engine), or timing chain (2.3L
engines), each operating eight valves via
conventional cam followers. Each camshaft
rotates in five bearings that are line-bored
directly in the cylinder head and the (bolt-
ed-on) bearing caps. This means that the
bearing caps are not available separately
from the cylinder head, and must not be inter-
changed with caps from another engine.

In addition to the features of the 2.0L
Zetec engine, the 2.3L engine incorporates an
all aluminum timing chain cover, engine block
and oil pan. The bottom end of the engine is
non-serviceable; this includes the pistons,
connecting rods, crankshaft and engine block.
Any failure of any one of these components
will require replacement of the entire engine
block/crankcase as an assembly.

When working on this engine, note that
Torx-type (both male and female heads) and
hexagon socket (Allen head) fasteners are
widely used. A good selection of sockets, with
the necessary adapters, will be required, so
that these can be unscrewed without damage
and, on reassembly, tightened to the torque
wrench settings specified.

Lubrication system

Lubrication is by means of an eccentric-
rotor trochoidal pump, which is:mounted on
the crankshaft right-hand end, and draws
oil through a strainer located in the oil pan.
The pump forces oil through an externally-

mounted full-flow cartridge-type filter. From
the filter, the oil is pumped into a main gallery
in the cylinder block/crankcase, from where
it is distributed to the crankshaft (main bear-
ings) and cylinder head.

The connecting rod bearings are sup-
plied with oil via internal drillings in the crank-
shaft. Each piston crown is cooled by a spray
of oil directed at its underside by a jet. These
jets are fed by passages off the crankshatt oil
supply galleries, with spring-loaded valves to
ensure that the jets open only when there is
sufficient pressure to guarantee a good oil
supply to the rest of the engine components.
Where the jets are not installed, separate
blanking plugs are provided so that the pas-
sages are sealed, but can be cleaned at over-
haul.

The cylinder head is provided with two
oil galleries, one on the intake side and one
on the exhaust, to ensure constant oil sup-
ply to the camshaft bearings and cam fol-
lowers. A retaining valve (inserted into the
cylinder head's top surface, in the middie, on
the intake side) prevents these galleries from
being drained when the engine is switched off.
The valve incorporates a ventilation hole in its
upper end, to allow air bubbles to escape from
the system when the engine is restarted.

While the crankshaft and camshaft
bearings receive a pressurized supply, the
camshaft lobes and valves are lubricated by
splash, as are all other engine components.

2 Repair operations possible with
the engine in the vehicle

Many major repair operations can 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 will
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
performed (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, oil pan
gasket, camshatft and 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, 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 camshaft(s) and cyllnder 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 belt or 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 practice is not recom-
mended because of the cleaning and prepa-
ration work that must be done to the compo-
nents involved.

3 Top Dead Center (TDC) for
Number 1 piston - locating

Refer to illustrations 3,4, 3.5a, 3.5b, 3.6, 3.7a,
3.7b and 3.7¢c

1 Top dead center (TDC) is the highest
point of the cylinder that each piston reaches
as the crankshaft turns. Each piston reaches
its TDC position at the end of its compres-
sion stroke, and then again at the end of its
exhaust stroke. For the purpose of engine
timing, TDC on the compression stroke for the
Number 1 piston is used. The Number 1 cyl-
inder is at the timing belt end of the engine.
Proceed as follows. :

2 Disconnect the cable from the battery
negative terminal (see Chapter 5).

3 Remove all the spark plugs as described
in Chapter 1, then remove the valve cover as
described in Section 4.

4 Loosen the right front wheel lug nuts,
raise the front of the vehicle and support it
securely on jackstands, then remove the
wheel. Remove the fender splash shield. Using
a wrench or socket on the crankshaft pulley
bolt, rotate the crankshaft clockwise until the
intake valves for the Number 1 cylinder have
opened and just closed again. Mote: Double-
check the TDC notch on the crank-shaft with
the alignment mark on the lower crankcase
(above oil pan) (see Illusiraﬁon)

© o

e)

Top dead center alignment notch
3.4 Align the Top Dead Center (TDC}' 1

notch with the casting on the
lower crankcase
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3.6 Remove the timing hole blanking plug
- catalytic converter removed for clarity

5  The camshafts each have a machined
slot at the transaxle end of the engine. Both
slots will be completely horizontal, and at the
same height as the cylinder head machined
surface, when the engine is at TDC on the
Number 1 cylinder. Ford service tool 303-465
is used to check this position, and to positively
locate the camshafts in position. Fortunately,
a substitute tool can be made from a strip of

3.7a Home-made (left) and factory (right)
timing pins

3.5a Turn the engine
so that the camshaft
end slots are
aligned . . .

metal 5 mm thick. While the strip’s thickness
is critical, its length and width are not, but
should be approximately 180 to 230 mm long
by 20 to 30 mm wide (see illustrations).

6 A TDC timing hole is provided on the
front of the cylinder block to permit the crank-
shaft to be located more accurately at TDC.
The blanking plug is located behind the cata-
Iytic converter, and access is not easy - also,
take care against burning if the engine is still
warm (see Illustration).

7 Unscrew the timing pin blanking plug
and screw in the timing pin (Ford service
tool 303-574). This tool is obtainable from
Ford dealers or a tool supplier. An alternative
pin can be made from an M10 diameter bolt,
cut down so that the length from the underside
of the bolt head to the tip is exactly 63.4 mm
(see illustrations). It may be necessary to
slightly turn the crankshaft either way (remove
the tool from the camshafis first) to be able to
fully insert the timing pin.

8  Turn the engine forwards slowly until the
crankshaft comes into contact with the timing
pin - in this position, the engine is set to TDC
on the Number 1 cylinder.

9 Before rotating the crankshaft again,
make sure that the timing pin is removed.
When operations are complete, do not forget
to install the blanking plug.

10 If the timing pin is not available, insert a

3.7b Insert the timing pin in the hole .. .

3.5b ... then insert the metal strip into
the slots to locate and set the shafts
to TDC :

length of wooden dowel (about 150 mm/ 6 in
long) or similar into the Number 1 spark plug
hole until it rests on the piston crown. Turn
the engine back from its TDC position, then
forward (taking care not to allow the dowel
to be trapped in the cylinder) until the dowel
stops rising - the piston is now at the top of
its compression stroke and the dowel can be
removed. - ;

11 There is a ‘dead’ area around TDC (as
the piston stops rising, pauses and then
begins to descend) which makes it difficult to
find the exact location of TDC by this method;
if accuracy is required, either carefully estab-
lish the exact mid-point of the dead area (per-
haps by using a dial gauge and probe), or
refer to Step 5.

12 Once the Number 1 cylinder has been
positioned at TDC on the compression stroke,
TDC for any of the other cylinders can then be
located by rotating the crankshaft clockwise
180° at a time and following the firing order
(see this Chapter’s Specifications).

13 Reconnect the battery. After you're done,
the Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1).

3.7c ... and screw it fully into position



Chapter 2 Part A Four-cylinder engines

2A-5

4.3 Twist the spark plug wire boots, then
remove the plug wires from the
spark plugs

4 Valve cover - removal and
installation

Refer to illustrations 4.3, 4.8a and 4.8b

Removal

1  Disconnect the battery cable from the
negative battery terminal (see Chapter 5).
2 Remove the air intake duct from the air
filter housing (see Chapter 4).

3 Remove the spark plug wires from the
spark plugs (see illustration). On the 2.3L
engine, remove the ignition coil assemblies
from the spark plugs.

4 Disconnect the accelerator cable and the
cruise control actuator cable from the throttle
valve (see Chapter 4).

5  Disconnect the catalytic converter moni-
tor connector and the heated oxygen sensor
connector (see Chapter 6). Remove the con-
nectors from the bracket.

6  Remove the wiring harness support nuts
from the studs on the valve cover and position
the wiring harness off to the side.

7  Remove the ignition coil (see Chapter
5) and the ignition coil bracket from the valve
cover (2001 to 2004 aonly).

8 Working progressively, unscrew the
valve cover retaining bolts, noting the (cap-
tive) spacer sleeve and rubber seal, then
withdraw the cover (see illustrations).

9  Discard the cover gasket. This must be
replaced whenever it is disturbed. Check that
the sealing faces are undamaged and that the
rubber seal at each bolt hole is serviceable.
Replace any worn or damaged seals.

Installation

10 On installation, clean the cover and cyl-
inder head gasket faces carefully, then install
a new gasket onto the valve cover, ensuring
that it is located correctly by the rubber seals
and spacer sleeves. :

11 Install the cover to the cylinder head,
ensuring as the cover is tightened that the
gasket remains seated.

12  Working in a diagonal sequence from the

center outwards, first tighten the cover bolts by
hand only. Once all the bolts are hand-tight, go
around once more in sequence, and tighten
the bolts to the torque listed in this Chapter
Specifications.

13 On 2004 and earlier four-cylinder mod-
els, install the spark plug wires, clipping them
into place so that they are correctly routed;
each is numbered and can also be identified
by the numbering on its respective coil termi-
nal. On other models, install the ignition coils.
14 'Reconnect the battery. After you're done,
the Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1). )

15 On completion, run the engine and
check for signs of oil leakage.

5 Valve clearances - checking and
adjustment

2.0L engine

Note: Note that while checking the valve
clearances is an easy operation, changing the
shims requires the use of a Ford special tool

4.8b . .. lift off the valve cover from the
cylinder head

4.8a Remove the
retaining bolts
and...

- owners may prefer to have this work cartied
out by a Ford dealer.

Checking
Refer to illustration 5.3

1  Remove the valve cover as described in
Section 4.

2  Set the number 1 cylinder to TDC on
the compression stroke as described in Sec-
tion 3. The intake and exhaust cam lobes of
the number 1 cylinder will be pointing upwards
(though not vertical) and the valve clearances
can be checked.

3 Working on each valve in turn, measure
the clearance between the base of the cam
lobe and the shim using feeler gauges (see
illustration). Record the thickness of the
blade required to give a firm sliding fit on all
four valves of the Number 1 cylinder.

4  Now turn the crankshaft clockwise
through 180 degrees so that the valves of
cylinder Number 3 are pointing upwards.
Measure and record the valve clearances for
cylinder number 3. The clearances for cylin-
ders 4 and 2 can be measured after turning
the crankshaft through 180° each time. Any
measured valve clearances that do not fall in
the specified range (see Specifications) must
be adjusted.

5.3 Check the valve clearances with a
feeler gauge of the specified thickness
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Adjustment

Note: Use of the Ford special tool is highly
recommended, as the design of the cam-
shafts and cylinder head and the lack of
space mean that it would not be possible to
use a screwdriver or similar tool to depress
the cam follower without serious risk of dam-
age fo the cylinder head. The only alternative
is to measure the clearances very carefully
several times each, record the clearances
measured, and take the average as determin-
ing the frue value. Access can then be gained
to the shims by removing the camshafis
(see Section 12) so that all relevant shims
can be changed without the need for special
tools. This approach requires very careful,
methodical work if the camshafts are not to be
removed and replaced several times.

5  If adjustment is required, the shim thick-
nesses must be changed by depressing the
cam follower and removing the old shim, then
fitting a new one.

6  Before changing a shim, the piston for
the relevant cylinder needs to be lowered
from its TDC position by turning the crank-
shaft approximately 90 degrees clockwise. If
this is not done, the piston will be too close
to the valve to allow the cam follower to be
depressed, and there is a risk of the valve
being bent.

7  Ford technicians use service tool 303-
350, which is bolted onto the cylinder head
above each camshaft in turn using two of the
camshaft bearing cap bolt locations - a spacer
8 x 12 mm (or equivalent thickness of 8 mm
washers) may be required fo allow the tool to
be bolted onto the head. Locate the operat-
ing end of the tool onto the cam follower and
operate the handle to depress the cam fol-
lower.

8 Take great care not to scratch or other-
wise damage the cam follower and its housing.
Remove the shim with a small screwdriver or
magnetic probe, taking care not to scratch or
damage the cam follower, then slowly release
the pressure applied to the tool. Do not rotate
the camshaft while a shim is removed - the
risk of damage to the cam lobe and/or cam
follower is too great.

9  Record the thickness of the shim (in mm)
which is engraved on the side facing away
from the camshaft. If the marking is missing
or illegible, a micrometer will be needed to
establish shim thickness.

10 If the valve clearance was too small, a
thinner shim must be installed. If the clear-
ance was too large, a thicker shim must be
installed. When the shim thickness and the
valve clearance are known, the required thick-
ness of the new shim can be calculated as fol-
lows:

Sample calculation - clearance too small
Desired clearance (A) = 0.15 mm

Measured clearance (B) = 0.09 mm

Shim thickness found (C) = 2.55 mm
Thickness required (D) =C +B-A =249 mm

Sample calculation - clearance too large
Desired clearance (A) = 0.30 mm

Measured clearance (B) = 0.36 mm

Shim thickness found (C) = 2.19 mm
Thickness required (D) =C +B-A =2.25mm

11 Depress the cam follower again, and
press the correct shim into the recess in the
cam follower with the thickness marking fac-
ing downwards. Ensure that the shim is prop-
erly located in the cam follower, and apply a
smear of clean oil to it.

12 When all the clearances of the first cylin-
der's valves have been set, rotate the crank-
shaft through two full turns clockwise to seftle
the shims. Return the cylinder to TDC on the
compression stroke and recheck the valve
clearances. Repeat the procedure from Step
10 onwards if any are still incorrect.

13 Repeat the process for the remaining
cylinders, turning the crankshatft to bring each
in turn first to the TDC position and then 90
degrees after TDC, as described above.

14 It will be helpful for future adjustment if
a record is kept of the thickness of the shims
fitted at each position. The shims required
can be purchased in advance once the clear-
ances and the existing shim thicknesses are
known. It is permissible to interchange shims
between cam followers to achieve the cor-
rect clearances, but it is not advisable to turn
the camshaft with any shims removed, since
there is a risk that the cam lobe will jam in the
empty cam follower.

15 When all the clearances are correct,
remove the tool, then install the valve cover
as described in Section 4.

2.3L engine

16 On these engines the valve clearances
are checked the same way as on the 2.0L
engine, but instead of removable shims to
set the proper clearance, cam followers with
heads of differing thicknesses are available
to set the desired clearance. The same for-
mula used to calculate shim thickness is used
to calculate desired follower head thickness
(see Step 10). To change the cam followers,
the camshafts have to be removed (see Sec-
tion 12).

6 Intake manifold - removal and
installation

Removal

1 Relieve the fuel system pressure (see
Chapter 4)

2  Disconnect the cable from the negative
battery terminal (see Chapter 5). X

3  Remove the air intake hose (see Chap-
ter 4).

4  Disconnect the accelerator cable and, if
equipped, the cruise control cable from the
throttle lever arm (see Chapter 4).

5  Remove the fuel rail, fuel pressure regu-
lator and fuel injectors as a single assembly
(see Chapter 4).

6 Remove the breather hose and the PCV

valve from the intake manifold (see Chap-
ter 6).

7  Remove the ignition wires and discon-
nect the ignition coil harness connector (see
Chapter 5).

8 Disconnect the vacuum lines from the
intake manifold and label them for correc
reassembly.

9  Disconnect the PCM harness connector
(see Chapter 6).

10 Disconnect the cylinder head tempera-
ture (CHT) sensor connector (see Chapter 6).
Detach the harness from the clip and sepa-
rate the harness from the intake manifold.

11 Remove the alternator (see Chapter 5).
12 Remove the EGR valve (see Chapter 6).
13 If you're planning to replace or service
the intake manifold, remove the throttle body
(see Chapter 4). Note: If you're simply remov-
ing the intake manifold plenum to remove ol
service the cylinder head, it's not necessary
to remove the throttle body from the intake
manifold plenum.

14 Remove the intake manifold suppor
bracket. >

15 Remove the intake manifold fasteners
and washers and then remove the intake
manifold and the manifold gasket.

Inspection

16 Using a straightedge and feeler gauge
check the intake manifold mating surface for
warpage. Check the intake manifold surface
on the cylinder head also. If the warpage on
either surface exceeds the limit listed in this
Chapter's Specifications, the intake mani-
fold and/or the cylinder head must be resur-
faced at an automotive machine shop or, i
the warpage is too excessive for resurfacing,
replaced.

~ Installation

17 Using a new manifold gasket, install the
intake manifold. Tighten the bolts and nuts ir
several stages, working from the center out
to the torque listed in this Chapter's Specifica-
tions.

18 Installation is otherwise the reverse o
removal.

19 Reconnect the battery. After you're done
the Powertrain Control Module (PCM) mus
releamn its idle and fuel trim strategy for opti:
mum driveability and performance (see Chap:
ter 5, Section 1).

7 Exhaust manifold - removal and
installation

Warning: Allow the engine to cool completely
before beginning this procedure.

Removal
Refer to illustration 7.5

1  Raise the vehicle and place it securely
on jackstands.

2 Remove the exhaust pipe and the cata-
lytic converter (see Chapter 4). Remove and
discard the old flange gasket.
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7.5 Remove the heat shield
mounting bolts

3 Remove the dipstick tube bracket bolt
and lift the assembly from the engine com-
partment.

4 Unplug the electrical connector for the
oxygen sensor and then remove the oxygen
sensor from the exhaust manifold (see Chap-
ter 6). 3

5 Remove the exhaust manifold heat
shield (see illustration).

6 Remove the exhaust manifold mounting
bolts and then remove the exhaust manifold
and the old manifold gasket.

Inspection

7  Inspect the exhaust manifold for cracks
and any other obvious damage. If the manifold
is cracked or damaged in any way, replace it.
8  Using a wire brush, clean up the threads
of the exhaust manifold bolts and then inspect
the threads for damage. Replace any bolts
that have thread damage.

9  Using a scraper, remove all traces of
gasket material from the mating surfaces and
inspect them for wear and cracks. Caution:
When removing gasket material from any sur-
face, especially aluminum, be very careful not
to scratch or gouge the gasket surface. Any
damage to the surface may leak after reas-
sembly. Gasket removal solvents are avail-
able from auto parts stores and may prove
helpful.

10 Using a straightedge and feeler gauge,
inspect the exhaust manifold mating surface
for warpage. Check the exhaust manifold sur-
face on the cylinder head also. If the warpage
on any surface exceeds the limits listed in this
Chapter’s Specifications, the exhaust mani-
fold and/or cylinder head must be replaced or
resurfaced at an automotive machine shop.

Installation

11 Coat the threads of the exhaust manifold
bolts and studs with an anti-seize compound.
Install a new gasket, install the manifold and
install the fasteners. Tighten the bolts and
nuts in several stages, working from the cen-
ter out; to the torque listed in this Chapter's
Specifications.

8.4a Unscrew and remove the
pulley bolt . ..

12 The remainder of installation is the
reverse of removal. When you're done, be
sure to run the engine and check for exhaust
leaks.

8 Crankshaft pulley - removal and
installation

2.0L engine

Removal
Refer to illustrations 8.4a and 8.4b

1  Remove the drivebelt (see Chapter 1).

2  If the pulley is being removed as part
of another procedure such as timing belt
replacement, it will be easier to set the sngine
to TDC now (see Section 3) before removing
the crankshaft pulley bolt. Note: NEVER use
the timing pin as a means of locking the crank-
shaft - it is not strong enough for this, and will
shear off. Always ensure that the timing pin is
removed before the crankshaft pulley bolt (or
similar fasteners) is slackened or tightened.

3  The crankshaft must now be held or
locked to prevent its rotation while the pul-
ley bolt is unscrewed. There are two recom-
mended procedures. One method is to use
a chain wrench around the crankshaft pulley
with a piece of rubber or old drivebelt mate-
rial under the chain to prevent any damage to
the pulley. Another method to prevent crank-
shaft rotation is to lock the flywheel by remov-
ing the starter (see Chapter 5) and wedging
a screwdriver in the flywheel/driveplate ring
gear teeth. ,

4 Unscrew the pulley bolt and remove the
pulley (see illustrations). -

Installation

5 Installation is the reverse of the removal
procedure. Ensure that the pulley's keyway
is aligned with the crankshaft's locating key.
Tighten the pulley bolt to the torque setting
listed in this Chapter's Specifications. Lock
the crankshaft using the same method as for
loosening.

8.4b ... and remove the crankshaft pulley

2.3L engine

Removal
Refer to illustration 8.10

Caution: Once the crankshaft pulley is loos-
ened, the crankshaft (timing) sprocket will
be loosened as well. The engine is consid-
ered out-of-time at this point. The installation
procedure in this Section must be followed
exactly to re-time the engine properly. Severe
engine damage may occur otherwise.

6  Remove the cooling fan and shroud (see
Chapter 3).

7 Remove the auxiliary drivebelt (see
Chapter 1).

8 Remove the valve cover (see Section 4)
9  Set the engine to TDC (see Section 3).
10 The crankshaft must be held to prevent
its rotation while the pulley bolt is unscrewed.
A special tool to hold the crankshaft pulley is
needed for this (see illustration), and is avail-
able at most auto supply stores or equipment
rental locations. A suitable equivalent can be
fabricated from a length of strap steel. Cau-
tion: Use of a pry bar or similar tool can dam-
age the crankshaft pulley.

11 Insert the service tool into the spaces in
the front face of the pulley to hold it in place

36071-28-7.5 HAYNES

8.10 The crankshaft pulley holding
tool installed
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8.16 Installing the M6 bolt to verify TDC

while turning the crankshaft pulley bolt with a
large wrench or socket/breaker-bar combina-
tion. Caution: Failure to hold the crankshaft
pulley securely while removing the pulley bolt
could result in engine damage. Moreover,
NEVER rely on the timing pin or the cam-
shaft service tool as a means of locking the
crankshaft - they are designed for calibration
only. Engine damage could occur by not using
these tools for their intended purpose.

12 Unscrew the pulley bolt and remove the
holding tool. 3

13 Remove the pulley and label or mark
which side is installed towards the engine.

Installation
Refer to ifiustrations 8.16 and 8.25

14 Lightly coat the crankshatft front seal with
clean engine oil, then install the crankshaft
pulley. Note: If the seal shows signs of leak-
age, you may want to replace it before install-
ing the crankshaft pulley (see Section 16).

15 Install a new crankshaft pulley bolt and
hand tighten only. Attempt to closely align the
hole in the pulley with the threaded hole in the
timing chain cover.

16 Install a crankshaft pulley alignment bolt
(M6 x 18 mm) through the pulley and into the
front engine cover. Rotate the pulley as nec-
essary to do this (see illustration). Note:
This aligns the pulley correctly with the crank-
shaft.

17 Insert the large holding tool into the pul-
ley and tighten the crankshaft pulley bolt to
the torque listed in this Chapter's Specifica-
tions.

18 Remove the crankshaft pulley holding
tool and the threaded crankshaft alignment
bolt from the pulley and front engine cover.

19 Remove the timing pin from the cylinder
block.

20 Remove the camshaft alignment tool.

21 Rotate the engine clockwise two com-
plete revolutions by turning the crankshaft
pulley bolt with a wrench or large socket.

22 Rotate the engine again to achieve TDC
(see Section 3). Note: Rotate the engine in
the clockwise direction only.

8.25 The camshaft alignment tool
installed

23 Install the timing pin into the cylinder
block. :

24 |Install the crankshaft pulley alignment
bolt (M6 x 18 mm). If it cannot be installed,
the crankshaft pulley must be removed
and aligned so that it can. Repeat Steps 14
through 23 until crankshaft pulley alignment is
correct.

25 With the crankshaft pulley alignment bolt
(M6 x 18 mm) installed, install the camshaft
alignment tool and check the position of the
camshafts (see illustration). If the tool can-
not be installed, the engine timing must be
corrected by repeating Steps 14 through 24.
26 The correct engine timing is achieved
when the camshaft alignment tool, timing pin
and the crankshaft pulley alignment bolt tool
can‘be placed simultaneously.

27 Once correct engine timing is achieved,
remove all the alignment tools and bolts and
install the timing pin plug.

28 The remainder of installation is the
reverse of removal.

9 Timing belt - removal, inspection
and installation (2.0L engine)

Removal

Refer to illustrations 9.12, 9.14a, 9.14b,

9.17, 9.19a, 9.19b, 9.20, 9.21, 9.24a,

9.24b and 9.25

1 Disconnect the battery cable from the
negative battery terminal (see Chapter 5).

2 Remove the air intake duct from the air
filter housing (see Chapter 4).

3 Remove the spark plugs (see Chap-
ter 5).

4  Disconnect the accelerator cable and the
cruise control actuator cable from the throttle
valve (see Chapter 4).

5  Disconnect the catalytic converter moni-
tor connector and the heated oxygen sensor
connector (see Chapter 6). Remove the con-
nectors from the bracket.

6  Remove the wiring harness support nuts

9.12 Unbolt and remove the water
pump pulley

9.14a Unscrew the bolts ...

from the studs on the valve cover and position
the wiring harness off to the side.

7  Remove the valve cover (see Section 4).
8  Drain the coolant (see Chapter 1). Re-
move the coolant pipe mounting bolts and
position the coolant pipe off to the side.

9 Loosen the right front wheel lug nuts.
Raise the vehicle and secure it on jackstands.
10 Remove the front wheel and front fender
splash shield on the timing belt side of the
engine compartment.

11  Position the engine at TDC for number 1
(see Section 3). Note: NEVER use the timing
pin as a means of locking the crankshaft - it is
not strong enough for this, and will shear off.
Always ensure that the timing pin is removed
before the crankshaft pulley bolt (or similar
fasteners) is slackened or tightened. Follow
the recommended procedure in Section 8 for

- locking the flywheel.

12 Remove the three water pump pulley
bolts (see Chapter 3). Separate the water
pump pulley from the timing belt cover (see
illustration).

13 Remove the crankshaft pulley (see Sec-
tion 8).

14 Remove the bolts from the lower timing
belt cover (see illustrations).
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9.14b ...and remove the timing belt
lower cover

9.19b Remove the bolts and lift off the
upper timing belt cover

15 Connect a hoist or an engine support
fixture to the engine (see Chapter 2C), Alter-
natively, a floor jack and block of wood can
be positioned under the ail pan to support the
engine.

16  Remove the upper engine mount next to
the timing belt cover (see Section 18).

9.24a Unscrew the bolt . . .

9.17 Unscrew and remove the engine
mount studs

9.20 Remove the boit for the idler puliey

17 Remove the studs from the engine mount
bracket (see illustration).

18 Remove the knock sensor electrical con-
nector from the upper timing belt cover (see
Chapter 6).

19 Remove the upper timing belt cover (see
illustrations).

9.24b ... then unhook and remove the
timing belt tensioner

9.19a Disconnect the harness connector
next to the upper timing belt cover

921 Remove the engine mount bracket

20 Remove the accessory drivebelt idler
pulley bolt and pulley from the timing belt
cover (see illustration),

21 Remove the engine mount bracket (see
illustration).

22 Before removing the timing belt, note
that Ford service tool 303-376 will be needed
(see Section 3), to set the camshafts to their
TDC position. Fortunately, a substitute tool
can be made from a strip of metal 5 mm
thick (while the strip's thickness is critical,
its length and width are not, but should be
approximately 180 to 230 mm long by 20
to 30 mm wide) (see illustration 3.5b).

23 If the timing belt is to be re-used (and
this is not recommended), mark it with paint
to indicate its direction of rotation, clockwise,
viewed from the timing belt end of the engine.
24 Loosen the timing belt tensioner bolt and
turn the tensioner clockwise, using an Allen
key in the hole provided. Now unscrew the
bolt and unhook the tensioner from the inner
shield (see illustrations).

25 Ensuring that the sprockets are turned
as little as possible, slide the timing belt off
the sprockets and pulleys, and remove it (see
illustration).

26 If the timing belt is not being installed
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do not tu_m

right now or if the belt is being removed as part

of another procedure, such as cylinder head -

removal, temporarily install the engine right-
hand mount and tighten the bolts securely.

Inspection

27 If the old belt is likely to be reinstalled,
check it carefully for any signs of uneven
wear, splitting, cracks especially at the roots
of the belt teeth.

28 Even if a new belt is to be installed,
check the old one for signs of oil or coolant. If
evident, trace the source of the leak and rec-
tify it, then clean the engine timing belt area
and related components to remove all traces
of oil or coolant. Do not simply install a new
belt in this instance, or its service life will be
greatly reduced, increasing the risk of engine
damage if it fails in service.

29 Always replace the belt if there is the
slightest doubt about its condition. As a pre-
caution against engine damage, the belt must
be replaced as a matter of course at the inter-
vals given in Chapter 1; if the car's history is
unknown, the belt should be replaced irre-
spective of its apparent condition whenever
the engine is overhauled.

30 Similarly check the belt tensioner, replac-
ing it if there is any doubt about its condition.
Check also the sprockets and pulleys for signs
of wear or damage (and particularly crack-
ing), and ensure that the tensioner and guide
pulleys rotate smoothly on their bearings;
replace any worn or damaged components.
Note: It is considered good practice by many
professional mechanics to replace tensioner
and guide pulley assemblies as a matter of
course, whenever the timing belt is replaced.

Installation

Refer to illustrations 9.32, 9.38a and 9.38b

31 Without turning the crankshaft more than
a few degrees, check that the engine is still
set to TDC on the Number 1 cylinder (see
Section 3).

32 The TDC position of the camshafts
must now be set, and for this, the camshaft
sprocket bolts must be loosened. A holding

9.25 When removing the timing belt, ensure the sprockets

tool will be required to prevent the camshaft
sprockets from rotating while their bolts are
slackened and retightened; either obtain Ford
service tool 303-465, or fabricate a substitute
as follows. Find two lengths of steel strip, one
approximately two feet long and the other
about eight inches long, and three bolts with
nuts and washers; one nut and bolt forming
the pivot of a forked tool, with the remain-
ing nuts and bolts at the tips of the forks’,
to engage with the sprocket spokes (see
illustration). Note: Do not use the camshaft
TDC alignment tool (whether genuine Ford
or not) to prevent rotation while the camshaft
sprocket bolts are loosened or fightened; the
risk of damage to the camshaft concerned and
to the cylinder head is far too great. Use only
a holding fool applied directly to the sprock-
ets, as described.

33 Loosen the camshaft sprocket bolts,
ensuring that the camshafts are turned as little
as possible as this is done. The bolts should
be loose enough that the sprockets are free to
turn on the shafts. It is essential that the bolts
are left loose until the timing belt has been
installed and tensioned, otherwise the valve
timing will not be accurate.

34 The tool described in Step 22 is now

required. Rest the tool on the cylinder head -

mating surface, and slide it into the slots in

9.32 Use a sprocket holding tool while loosening the
camshaft sprocket bolts

the opposite end (transaxle side) of both cam-
shafts. The tool should slip snugly into both
slots while resting on the cylinder head mat-
ing surface. If one camshaft is only slightly out
of alignment, rotate the camshaft gently and
carefully until the tool will fit. Once the cam-
shafts are set at TDC, the positions of the
sprockets are less important - they can move
independently of the camshafts, to allow the
timing belt to be accurately aligned with the
teeth on the sprockets.

35 When installing the belt, note that the
tensioner must not be installed until after the
belt is fully positioned around the sprockets
and pulley(s).

36 Install the timing belt; if the original is
being reinstalled, ensure that the marks and
notes made on removal are followed, so that
the belt is installed to run in the same direc-
tion. Starting at the crankshaft sprocket, work
counterclockwise around the guide pulley(s)
and camshaft sprockets. Ensure that the
belt teeth engage correctly with those on the
sprockets. Note: The crankshaft gear does
not have alignment marks to verify TDC posi-
tion. Instead it will be necessary to install the
crankshaft pulley and check the alignment
mark with the relief mark on the case (see
Section 3).

37 Any slack in the belt should be kept on

9.38a Use an Allen
key to set the
tensioner pointer
in the center of the
square window. . .
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9.38b ... then hold it while the tensioner
bolt is tightened to the specified torque

the tensioner side - the 'front’ run must be kept
tensioned, without altering the position of the
crankshaft or the camshafts. If necessary, the
camshaft sprockets can be turned slightly in
relation to the camshafts (which remain fixed
by the aligning tool).

38 When the timing belt is correctly installed
on the sprockets and guide pulley(s), the belt
tensioner can be installed. Hook the tensioner
into the timing belt inner shield, and insert
the bolt loosely. Using the Allen key, turn the
tensioner counterclockwise until the arrow
(Type A) (see illustrations) or fork (Type B)
is aligned with the mark or square hole on the
bracket, then tighten the tensioner bolt to its
specified torque. Note 1: There are two types
of indicators on the tensioner. Type A uses an
arrow that aligns with the dot in the square
box. Type B uses a fork that aligns with a
mark directly in the middle of the two prongs
on the fork. Note 2: The timing belt tensioner
automatically adjusts the tension by internal
spring forces - checking the tension once set,
for instance, by depressing or twisting the tim-
ing belt, will not give a meaningful resuit.

39 Tighten both camshaft sprocket bolts to
the torque listed in this Chapter’s Specifica-
tions, holding the sprockets stationary using
the tool described in Step 32.

40 Remove the camshaft aligning tool and
the timing pin (see Section 3). Temporarily
install the crankshaft pulley, and rotate the
crankshaft through two full turns clockwise to
settle and tension the timing belt, returning it
to TDC. Check that the timing pin can be fully
installed, then install the camshaft aligning
tool; it should slip into place. If the checks are
not correct, go back to Step 31 and perform
the timing procedures again.

41 If one camshaft is slightly out of line,
attach the forked holding tool to its sprocket
(see Step 32), adjust its position as required,
and check that any slack created in the belt
has been taken up by the tensioner. Rotate
the crankshaft two turns clockwise and install
the camshaft aligning tool to check that it
now fits as it should. If all is well, proceed to
Step 43.

10.3 The crankshaft position (CKP)
sensor is located adjacent to the
crankshaft pulley

42 If either camshaft is significantly out of
line, use the holding tool described in Step
32 above to prevent its sprocket from rotat-
ing while its retaining bolt is loosened - the
camshaft can then be rotated carefully until
the camshaft aligning tool will slip into place.
Take care not to disturb the relationship of the
sprocket to the timing belt. Without disturbing
the sprocket’s new position on the camshaft,
tighten the sprocket bolt to the torque listed
in this Chapter's Specifications. Remove the
camshaft aligning tool and timing pin, and
rotate the crankshaft two more turns clock-
wise, and install the tool to check that it now
fits as it should.
43 The remainder of the reassembly proce-
dure is the reverse of removal, noting the fol-
lowing points:
a) Make sure that the timing pin and cam-
shaft aligning tool are removed.
b) When replacing the engine right-hand
mount, remember to install the timing
belt upper cover. i
c) Tighten all fasteners to the specified
torque settings.
44  After you reconnect the battery, the Pow-
ertrain Control Module (PCM) must relearn its
idle and fuel trim strategy for optimum drive-
ability and performance (see Chapter 5, Sec-
tion 1).

10 Timing chain cover and timing
chain and tensioner - removal
and installation

Timing chain cover

Removal

Refer to illustration 10.3 -

1  Disconnect the negative battery cable
(see Chapter 5).

2 Remove the crankshaft pulley (see Sec-
tion 8).

3 Disconnect the crankshaft position
(CKP) sensor electrical connector (see illus-
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10.10 Timing chain cover bolt tightening
sequence

tration). Move the wiring harness away from
the engine cover by removing the harness
retainers. ¢

4 Remove the (CKP) sensor (see Chap-
ter 6). Note: Unfortunately with this engine,
anytime this sensor is removed, a new sensor
must be installed. The new sensor is pack-
aged with a special sensor alignment tool that
is critical for installation.

5 Remove the drivebelt and the tensioner
(see Chapter 1).

6 Remove the water pump pulley (see
Chapter 3).

7  Disconnect the electrical connector to the
power steering pressure switch. The switch is
located on a high-pressure hose within the
power steering system.

8  Remove the single bolt on the lower left
corner of the power steering pump and move
the pump aside.

9  Remove the bolts and the engine cover.

Installation
Refer to illustration 10.10

10 Installation is the reverse of removal not-
ing the following:;

a) Clean the mating surfaces of all material.
Note: Be careful not fo gouge or use any

_ abrasives on the mating surfaces.

b) Install the engine cover within four min-
utes of applying a 2.5 mm bead of RTV
sealant.

¢) Tighten all bolts to the specified torque
settings (using a three-stage sequence
- see Specifications) and also using the
sequence paltern provided (see illustra-
tion).

d) Be sure to re-time the engine as
described in Section 8 and also use a
new crankshaft position sensor which
includes the necessary alignment tool.
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Timing chain and tensioner
Removal
Refer to illustrations 10.13a and 10.13b

11 Apply the parking brake, then carefully
jack up the front of the vehicle and support
the lifted portion on jackstands.

12 Remove the timing chain cover (see
Section 7).

13 Carefully compress the timing chain
tensioner and place a pin (a drill bit or paper
clip will work) into the hole to hold it in the
compressed position (see illustration). Note:
The tensioner contacts the right-hand chain
guide. Caution: Compress only the round
plunger on the tensioner and not the ratchet
mechanism. The ratchet is next to the plunger
and has square sides. If the ratchet needs to
be reset, do the following (see illustration):

a) Remove the tensioner and place it lightly
in a vise using the plunger and tensioner
housing.

b) Place a pick-type tool in the hole closest
to the ratchet to relieve the. tension on
the ratchet mechanism.

¢c) While holding the pick tool in place, move
the ratchet back into the tensioner, then
install a pin into the other hole to keep
the plunger and ratchet compressed.

d) Remove the tensioner from the vise.

14 Remove the two tensioner mounting
bolts and then the tensioner itself,

15 Remove the loose timing chain guide
(right). Remove the timing chain.

16 The left chain guide and camshaft
sprockets can now be removed if necessary
(see Section 10).

Installation
Refer to illustration 10.22

17 Remove the camshaft alignment tool (if
installed).

18 Loosen both camshaft sprocket bolts but
don't remove them. Use a wrench on the hex-
agonal area of the camshaft to hold it while
turning the camshaft sprocket bolt. Note: The
hexagonal portion of the camshaft is located
Jjust after the second lobe from the front. Cau-~
tion: Damage to the valves or pistons may
occur if the camshafis are rotated during this
procedure. )

19 Install the left chain guide (if removed).
20 Install the timing chain.

21 Install the right chain guide.

22 Install the timing chain tensioner and
tighten the fasteners to the torque listed in
this Chapter’s Specifications. Then remove
the pin to release the tensioner to engage the
chain guide (see illustration).

23 Install the camshaft alignment tool.

24 Tighten the camshaft sprocket bolts to
the torque listed in this Chapter’s Specifica~
tions while holding the camshafts in place
with a wrench. Caution: Do nof rely on the
camshaft alignment tool to hold the camshafts
while tightening the camshaft sprocket bolts.
Tool and engine damage may occur.

25 The timing chain cover can now be
installed (see Section 8).

11 Engine front oil seals -
replacement

Crankshaft front oil seal
2.0L engine
Refer to illustrations 11.2, 11.3 and 11.7

Caution: Do not rotate the camshari(s) or
crankshaft when the timing belt is removed or
damage to the engine may occur.

1 Remove the timing belt (see Section 9).
2  Pull the crankshaft sprocket from the
crankshaft (see illustration). Remove the
Woodruff key.

3 Remove the timing belt guide washer
from the crankshaft (see illustration).

4  Wrap the tip of a small screwdriver with
tape. Working from below the right inner
fender, use the screwdriver to pry the seal
out of its bore. Take care to prevent damaging

the oil pump assembly, the crankshaft and the

seal bore. :
5  Thoroughly clean and inspect the seal
bore and sealing surface on the crankshaft.

10.13a Compressing the timing chain
tensioner and placing the lock pin

Minor imperfections can be removed with
emery cloth. If there is a groove worn in the
crankshaft sealing surface from contact with
the seal, installing a new seal will probably not
stop the leak.

6  Lubricate the new seal with engine oil
and drive the seal into place with a hammer
and an appropriate size socket.

Plunger

Rachet

10.13b Timing chain
tensioner details

Pick Hole

%

10.22 Compressing the tensioner to
release the lock pin

st

11.2 Remove the crankshaft sprocket
from the crankshaft
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1.3 Remove the timing belt guide washer

T  The remaining steps are the reverse
= removal. Note: Position the crankshaft
sorocket with the word FRONT facing out
‘s=e jllustration).

% Reinstall the timing belt and covers (see
Section 9).

= Run the engine and check for oil leaks:

2.3L engine :
==fer to illustrations 11.14 and 11.15

*2 Remove the crankshaft pulley (see Sec-
sion 8).

1 Use a screwdriver or hook tool to care-
“lly pry out the seal. Note: Be careful not to
Zamage the timing chain cover bore where
e seal is seated or the nose and sealing sur-
“=ce of the crankshatt.

“2  Another procedure for removing the seal
s to drill a small hole on each side of the seal
and place a self-tapping screw in each hole.
Use these screws as a means of pulling the
seal out without having to pry on it.

13 Wipe the sealing surfaces in the engine
cover and on the crankshaft, Clean and coat
them with clean engine oil.

14 Start installing the new seal by pressing it
into-the timing chain cover (see illustration).
15 Once started, use a seal driver or a suit-
able socket of the correct size to carefully drive

11.21 Remove the camshaft sprocket
from the camshaft

% i S

11.7 Make sure the FRONT mark on the
crankshaft sprocket is facing out

the seal squarely into place (see illustration).
16 The seal should be flush with the engine
cover and remain square when installed.

17 Coat the lip of the seal (where it contacts
the crankshaft) with clean engine oil.

18 Install the crankshaft pulley (see Sec-
tion 8).

Camshaft oil seals

Refer to illustrations 11.21, 11.24a and
11.24b

Caution: Do not rotate the camshafi(s) or
crankshaft when the timing belt is removed or
damage to the engine may occur.

19 Position the engine at TDC for number 1
piston (see Section 3).

20 Remove the timing belt (see Section 9).
21 Remove the camshaft sprocket bolts
(see illustration 9.32), Then, remove the
sprockets from the camshafts (see illustra-
tion). X
22 Note how far the seal is seated in the
bore, then carefully pry it out with' a small
screwdriver. Don't scratch the bore or damage
the camshaft in the process. If the camshaft is
damaged, the new seal will end up leaking.
23 Clean the bore and coat the outer edge
of the new seal with engine oil or multi-pur-

11.14 Make certain that the oil seal is kept
square as it is placed in the bore

S

11.15 A socket of the correct size can be
used to install the new seal

pose grease. Also lubricate the seal lip.

24 Using a socket with an outside diameter
slightly smaller than the outside diameter of
the seal, carefully drive the new seal into place
with a hammer (see illustrations). Make sure
it's installed squarely and driven in to the same
depth as the original.

25 Set the camshafts to their TDC posi-

11.24a Install the seal with the lip toward
the journal

11.24b Tap the seal into the housing
using a large socket
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tions by inserting the tool shown in illustra-
tion 3.5b into the slots in the ends of the cam-
shafts.

26 Install the camshaft sprockets. Tighten
the bolts to the torque listed in this Chapter’s
Specifications, using the tool shown in illus-
tration 9.32 to prevent the camshafts from
turning. '

27 Reinstall the timing belt (see Section 9).

28 Run the engine and check for oil leaks at
the camshaft seal.

12 Camshafts and cam followers
- removal, inspection and
installation

Removal

Refer to iflustrations 12.3, 12.4a, 12.4b, 12.5a
and 12.5b

1 Remove the timing belt as described in
Section 9.

2 Remove the camshaft sprockets as
described in Section 11. While both sprockets
are the same and could be interchanged, it is
good working practice to mark them so that
each sprocket is reinstalled to its original loca-

tion.
3 All the camshaft bearing caps have a
single-digit identifying number etched on them.

_ The exhaust camshaft’s bearing caps are num-

bered in sequence from 0 (right-hand cap) to
4 (left-hand cap); the intake's are numbered
from 5 (right-hand cap) to 9 (left-hand cap).
Each cap is to be fitted so that its numbered
side faces outwards, to the front (exhaust) or to
the rear (intake) (see illustration). If no marks
are present, or they are hard to see, make your
own - the bearing caps must be reinstalled in
their original positions.

4 Working in the sequence shown, loosen
the camshaft bearing cap bolts progressively
by half a turn at a time (see illustrations).
Work only as described, to release gradually
and evenly the pressure of the valve springs
on the caps.

5  Withdraw the caps, noting their markings
and the presence of the locating dowels, then
remove the camshafts and withdraw their oil
seals (see illustrations). The intake camshaft
can be identified by the reference lobe for the
camshaft position sensor; therefore, there is
no need to mark the camshafts.

6  Obtain sixteen small, clean containers,
and number them 1 to 16. Using a rubber suc-

12.3 Location of the camshaft bearing
designations

tion tool (such as a valve-lapping tool), with-
draw each cam follower in turn and place them
in the containers. Do not interchange the cam
followers, or the rate of wear will be greatly
increased. Make sure the shims remain with
their corresponding cam followers, to ensure
correct installation. -

3 5 9 7 1 1 4 5 3 2
O
| |
C
(o) [}
2 8 10 6 9 10 8 7

12.4a Camshaft bearing cap ioosening sequence (2.0L engine) -
loosen each pair of bolts on the designated bearing
cap in sequence

12.5a Remove the bearing caps ...

12.4b Camshaft bearing cap loosening sequence (2.3L engine) -
loosen each pair of bolts on the designated bearing
cap in sequence

12.5b ... then lift out the camshafts
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12.8 Measure the cam follower outside
diameter at several points

i

Inspection
Refer to illustrations 12.8 and 12.11

7 With the camshafts and cam followers
removed, check each for signs of obvious
wear (scoring, pitting, etc) and for roundness
and replace if necessary.

8  Measure the outside diameter of each
cam follower - take measurements at the
top and bottom of each cam follower, then a
second set at right-angles to the first; if any
measurement is significantly different from
the others, the cam follower is tapered or oval
{as applicable) and must be replaced (see
illustration). If the necessary equipment is
available, measure the inside diameter of the
corresponding cylinder head bore. No manu-
facturer's specifications were available at time
of writing; if the cam followers or the cylinder
head bores are excessively worn, new cam
followers and/or a new cylinder head may be
required.

9  If the engine’s valve components have
sounded noisy, it may be just that the valve
clearances need adjusting. Although this is
part of the routine maintenance schedule in
Chapter 1, the extended checking interval and
the need for dismantling or special tools may
result in the task being overlooked.

10 Visually examine the camshaft lobes for
score marks, pitting, galling (wear due fo rub-
bing) and evidence of overheating (blue, dis-
colored areas). Look for flaking away of the
hardened surface layer of each lobe. If any

12.11 Check that the camshaft bearing
oilways are not blocked with debris

such signs are evident, replace the compo-
nent concerned.

11 Examine the camshaft bearing journals
and the cylinder head bearing surfaces for
signs of obvious wear or pitting. If any such
signs are evident, consult an automotive
machine shop for advice. Also check that the
bearing oilways in the cylinder head are clear
(see illustration).

12 Using a micrometer, measure the diam-
eter of each journal at several points. If the
diameter of any one journal is less than the
specified value, replace the camshaft.

13 To check the bearing journal running
clearance, remove the cam followers, use a
suitable solvent and a clean lint-free rag to
carefully clean all bearing surfaces, then install
the camshafts and bearing caps with a strand
of Plastigage across each journal. Tighten the
bearing cap bolts in the given sequence (see
Installation) to the specified torque setting
(do not rotate the camshafts), then remove
the bearing caps and use the scale provided
to measure the width of the compressed
strands. Scrape off the Plastigage with your
fingernail or the edge of a credit card - don't
scratch or nick the journals or bearing caps.
14  If the running clearance of any bearing is
found to be worn to beyond the specified ser-
vice limits, install a new camshaft and repeat
the check; if the clearance is still excessive,
the cylinder head must be replaced.

15 To check camshaft endplay, remove the
cam followers, clean the bearing surfaces

12.20b . .. then install
the camshafis ...

8 &
12.20a Lubricate the camshaft
bearing surfaces . ..

carefully and install the camshafts and bear-
ing caps. Tighten the bearing cap bolts to the
specified torque wrench setting, then measure
the endplay using a dial indicator mounted on
the cylinder head so that its tip bears on the
camshaft right-hand end.

16 Tap the camshaft fully towards the
gauge, zero the gauge, then tap the camshaft
fully away from the gauge and note the gauge
reading. If the endplay measured is found to
be at or beyond the specified service limit,
install a new camshaft and repeat the check;
if the clearance is still excessive, the cylinder
head must be replaced.

Installation

Refer to illustrations 12.20a, 12.20b, 12.20c,
12.21, 12.22a, 12.22b, 12.23a, 12.23b,
12.29a and 12.29b

17 As a precaution against the valves hitting
the pistons when the camshafts are replaced,
remove the timing pin and turn the engine
approximately 90-degrees (1/4-turn) back from
the TDC position - this will move all the pistons
an equal distance down the bores. This is only
a precaution - if the engine is known to be at
TDC on the Number 1 cylinder, and the cam-
shafts are replaced as described below, valve-
to-piston contact should not occur.

18 On reassembly, liberally oil the cylinder
head cam follower bores and the cam follow-
ers. Carefully install the cam followers to the
cylinder head, ensuring that each cam fol-
lower is replaced to its original bore, and is
the correct way up. Some care will be required
to guide the cam followers squarely into their
bores. Make sure that the shims are installed
in their previously-noted positions.

19 It is highly recommended that new cam-
shaft oil seals are installed. The new seals are
installed after the caps are tightened - see
Section 11.

20 Liberally oil the camshaft bearings (not
the caps) and lobes. Ensuring that each cam-
shaft is in its original location, install the cam-
shafts, locating each so that the slot in its left-
hand end is approximately parallel to, and just
above, the cylinder head mating surface (see
illustrations). Check that, as each camshaft
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12.20c ... ensuring that the slot at
the transmission end is
approximately horizontal

is laid in position, the metal strip TDC setting
tool will fit into the slot.
21 Ensure that the locating dowels are
pressed firmly into their recesses and check
that all mating surfaces are completely clean,
-unmarked and free from oil. Apply a thin film
of suitable sealant (Ford recommends a seal-
ant to specification WSK-M2G348-A5) fo the
mating surfaces of each camshaft's right-hand
bearing cap (see illustration).
22 Apply a little oil to the camshaft as
shown, then install each of the camshaft
bearing caps to its previously-noted position,
so that its numbered side faces outwards, to
the front (exhaust) or to the rear (intake) (see
illustrations).
23 Ensuring that each cap is kept square to
the cylinder head as it is tightened down and
working in the sequence shown, tighten the
camshaft bearing cap bolts slowly and by one
tum at a time, until each cap touches the cyl-
inder head (see illustrations).
24 Next, using the same sequence, tighten-
ing the bolts to the Step 1 torque listed in this
Chapter's Specifications.
25 With all the bolts tightened to the
Step 1 torque, tighten them to the Stage 2

12.21 Apply sealant to each of the bearing
caps at the timing belt end

torque listed in this Chapter's Specifications.
26 Wipe off all surplus sealant, so that none
is left to find its way into any oilways. Follow
the sealant manufacturer's instructions as to
the time needed for curing; usually, at least
an hour must be allowed between application
of the sealant and starting the engine (includ-
ing turning the engine for further reassembly
work).

27 Once the caps are fully tightened, it
makes sense to check the valve clearances
before proceeding - assuming that the Ford
tool described in Section 5 is not available,
the camshafts have to be removed to allow
any of the shims to be changed. Turning the
camshafts with the timing belt removed car-
ries a risk of the valves hitting the pistons, so
(if not already done) remove the timing pin and
turn the crankshaft 90° counterclockwise first.
Set the camshafts to TDC on the Number 1
cylinder using the setting tool (see Section 3)
to establish a starting point, then proceed as
described in Section 5 (see illustration 3.5b).
When all'the clearances have been checked,
bring the crankshaft back to TDC, and install
the timing pin.

28 |Install new camshaft oil seals as
described in Section 11.

12.22a Apply a little oil to the
camshaft surface .. .

12.22b ... then install the camshaft
bearing caps

29 Using the marks and notes made on dis-
mantling to ensure that each is replaced to
its original camshatft, install the sprockets to
the camshafts, tightening the retaining bolts
loosely (see illustrations).

30 The remainder of the reassembly proce-
dure, including replacement of the timing belt
and setting the valve timing, is as described
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12.23a Camshaft bearing cap tightening sequence (2.0L engine)
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12.23b Camshaft bearing cap tightening sequence (2.3L engine)
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12.29a Install the camshaft sprockets . . .

in Section 9. On completion (if not already
done), check and adjust the valve clearances
as described in Section 5.

31 After you reconnect the battery, the Pow-
ertrain Control Module (PCM) must relearn its
idle and fuel trim strategy for optimum drive-
ability and performance (see Chapter 5, Sec-
tion 1).

13 Cylinder head - removal and
installation

Warning: Wait until the engine is completely
cool before beginning this procedure.

Removal

Refer to illustrations 13.12, 13.14, 13.16,
13.18, 13.19 and 13.20

1 Relieve the fuel pressure (see Chap-
ter 4).

2  Disconnect the battery cable from the
negative battery terminal (see Chapter 5).

3 Remove the intake duct from the air filter
housing (see Chapter 4).

4  Disconnect the accelerator cable
(see Chapter 4) and cruise control cable, if
equipped.

5 Drain the cooling system (see Chap-

a5

13.16 Unbolt this power steering fluid
pipe bracket

12.29b ... and secure with the retaining
bolts, tightened only loosely at this stage

ter 1).

6 Remove the timing belt (see Section 9)
or timing chain (see Section 10).

7 Remove the camshafis (see Sec-
tion 12).

8  Temporarily install the valve cover, to
protect the top of the engine until the cylinder
head bolts are removed.

9  Disconnect the camshaft position sensor
(see Chapter 6).

10 Remove the fuel rail and injectors as a
complete assembly (see Chapter 4). :
11 Remove the alternator and its mounting
bracket (see Chapter 5).

12 Remove the thermostat housing from the
cylinder head (see illustration).

13 Remove the intake manifold (see Sec-
tion 8).

14 Remove the nut and detach the dipstick
tube from the cylinder head (see illustra-
tion).

15 Remove the exhaust manifold (see Sec-
tion 7).

16 Remove the bolt from the power steering
hose support bracket (see illustration) and
position the hose off to the side. 3

17 If an engine support fixture or hoist is
being used to hold the engine up (for tim-
ing belt removal), reinstall the engine mount

13.18 Unbolt the power steering
pump bracket

13.12 Remove the thermostat housing
from the cylinder head

13.14 Remove the nut that secures the
dipstick tube

bracket and engine mount, then remove the
hoist or support fixture. If a floor jack and
block of wood is being used to support the
engine, it can remain in place.

18 Remove the power steering pump
mounting bracket (see illustration).

18 Loosen the ten cylinder head bolts pro-
gressively and by half a turn at a time (see
illustration), working in the reverse order

13.19 Remove the cylinder head bolts -
note the head bolt uses a Torx socket
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13.20 Lift off the cylinder head

of the tightening sequence (see illustra-
tions 13.35a and 13.35b). Caution: The
head bolts are torque-to-yield bolts that must
be replaced with new ones on installation.

20 Lift the cylinder head from the engine

compartment (see illustration).

21 If the head is stuck, be careful how you
choose to free it. Remember that the cylin-
der head is made of aluminum alloy, which is
easily damaged. Striking the head with tools
carries the risk of damage, and the head is
located on two dowels, so'its movement will
be limited. Do not, under any circumstances,
pry the head between the mating surfaces, as
this will certainly damage the sealing surfaces
for the gasket, leading to leaks. Try rocking
the head free, to break the seal, taking care
not to damage any of the surrounding compo-
nents.

22 Once the head has been removed,
recover the gasket from the two dowels, and
discard it.

Inspection :

23 The mating faces of the cylinder head
and cylinder block must be perfectly clean
before replacing the head. Use a hard plastic
or wood scraper to remove all traces of gas-
ket and carbon.

13.27 Location of the cylinder head
locating dowels

24 Take particular care during the cleaning
operations, as aluminum alloy is easily dam-
aged. Also, make sure that the carbon is not
allowed to enter the oil and water passages -
this is particularly important for the lubrication
system, as carbon could block the oil supply
to the engine’s components.

25 To prevent carbon entering the gap
between the pistons and bores, smear a little
grease in the gap. After cleaning each pis-
ton, use a small brush to remove all tfraces of
grease and carbon from the gap, then wipe
away the remainder with a clean rag.

26 Check the mating surfaces of the cyl-
inder block and the cylinder head for nicks,
deep scratches and other damage. If slight,
they may be removed carefully with a file.
Also check the cylinder head gasket surface
and the cylinder block gasket surface with a
precision straight-edge and feeler gauges.
If either surface exceeds the warpage limit
listed in this Chapter's Specifications, the
manufacturer states that the component out of
specification must be replaced. If the gasket
mating surface of your cylinder head or block
is out of specification or is severely nicked or
scratched, you may want to consult with an
automotive machine shop for advice.

Installation

Refer to illustrations 13.27, 13.30a, 13.30b,
13.34, 13.35a, 13.35b and 13.47

27 Wipe clean the mating surfaces of the
cylinder head and cylinder block. Check that
the two locating dowels are in position in the
cylinder block (see illustration).

28 The cylinder head bolt holes must be
free from oil or water. This is most important,
because a hydraulic lock in a cylinder head
bolt hole can cause a fracture of the block
casting when the bolt is tightened.

29 The new head gasket is selected accord-
ing to a number cast on the front face of the
cylinder block, in front of the Number 1 cylin-
der. Consult a Ford dealer or your parts sup-
plier for details.

30 Position a new gasket over the dowels
on the cylinder block surface, so that the TOP
mark is uppermost; where applicable, the
teeth must protrude towards the front of the
vehicle (see illustrations).

31 Temporarily install the crankshaft pulley
and rotate the crankshaft counterclockwise so
that the Number 1 cylinder's piston is lowered
to approximately 20 mm before TDC, thus
avoiding any risk of valve/piston contact and
damage during reassembly.

32 As the cylinder head is such a heavy and
awkward assembly to install, it is helpful to
make up a pair of guide studs from two 10 mm
(thread size) studs approximately 90 mm long,
with a screwdriver slot cut in one end - you
can use two of the old cylinder head bolts with

‘their heads cut off. Screw these guide studs,

screwdriver slot upwards to permit removal,
into the bolt holes at diagonally-opposite cor-
ners of the cylinder block surface; ensure that
approximately 70 mm of stud protrudes above
the gasket.

33 Install the cylinder head, sliding it down
the guide studs (if used) and locating it on
the dowels. Unscrew the guide studs (if used)
when the head is in place.

34 Coat the threads with a light oil - do
not apply more than a light film of oil (see
illustration). Install the cylinder head bolts
carefully, and screw them in by hand only until
finger-tight.

13.30a Position the head gasket over the dowels

13.30b The head gasket teeth must be positioned at the front

of the block
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13.34 Apply a light coat of oil to the
cylinder head bolt threads

35 Working progressively and in the
sequence shown, first tighten all the bolts to
the specified Step 1 torque setting listed in
this Chapter's Specifications (see illustra-
tions).

2.0L engine

36 With all the bolts tightened to Step 1,
tighten them in sequence to the Step 2 torque
setting. -

37 Step 3 involves tightening the bolts
through an angle, rather than to a torque. Each
bolt in sequence must be rotated through the
specified angle - special angle gauges are
available from tool outlets (see illustration),
but a 80° angle is equivalent to a quarter-turn,
and this is easily judged by assessing the
start and end positions of the socket handle or
torque wrench.

38 Once all the bolts have been tightened
to Step 3, no subsequent tightening is neces-
sary.

2.3L engine

39 On these engines there are five tight-
ening stages, the final two using the angle
torque method (see illustration 13.37).

40 Before proceeding with replacement,
turn the crankshaft forwards to TDC, and
check that the setting tools described in Sec-
tion 3 can be inserted. Do not turn the engine
more than necessary while the timing belt is
removed, or the valves may hit the pistons
- for instance, if the engine is accidentally
turned past the TDC position, turn it back
slightly and try again - do not rotate the crank-
shaft a full turn. :

41 Replacement of the other components
removed is a reversal of removal, noting the
following points:

a) Install the catalytic converter with refer-
ence to Chapter 4 if necessary, using
new gaskets.

b) Install the camshafts as described in
Section 12, and the timing belt or timing
chain as described in Section 9 or 10.

c) Tighten all fasteners to the specified
torque, where given, and use new gas-
kets.
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d) Ensure that all hoses and wiring are cor-
rectly routed, and that hose clips and
wiring conneclors are securely installed.

e) Refill the cooling system as described in
Chapter 1.

f) Check all disturbed joints for signs of oil
or coolant leakage once the engine has
been restarted and warmed-up to normal
operating temperature.

42 After you reconnect the battery, the Pow-
ertrain Control Module (PCM) must relearn its
idle and fuel trim strategy for optimum drive-
ability and performance (see Chapter 5, Sec-
tion 1). 2

14 0Oil pan - removal and installation

Removal
1 Raise the vehicle and 'support it on

Jackstands (see Jacking and Towing).

2 Drain the engine oil (see Chapter 1),
then clean and install the engine oil drain plug,
tightening it to the torque listed in the Chapter
1 Specifications. Remove and discard the oil
filter, so that it can be replaced with the oil.

3  Remove the catalytic converter from the
exhaust system (see Chapter 6).

4 Progressively unscrew the oil pan retain-
ing bolts. Use a rubber mallet to loosen the oil
pan seal, then lower the oil pan, turning it as
necessary to clear the exhaust system.

5  Unfortunately, the use of sealant can
make removal of the oil pan more difficult. Be
careful when prying between the mating sur-

; | ¥ i

13.37 You can use a torque angle
gauge, or you can carefully note the
starting and stopping points of the
wrench handle

faces, otherwise they will be damaged, resuit-
ing in leaks when finished. With care, a putty
knife can be used to cut through the sealant.

Installation
Refer to illustration 14.7

6  Thoroughly clean and degrease the mat-
ing surfaces of the lower engine block/crank-
case and oil pan, removing all traces of seal-
ant, then use a clean rag to wipe out the oil
pan.

7  Apply a 1/8-inch wide bead of sealant to
the oil pan flange so that the bead is approxi-
mately 3/16-inch from the outside edge of
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14,7 Apply a bead of sealant to the oil pan
flange, inboard of the bolt holes

the flange. Make sure the bead is around
the inside edge of the boit holes (see illus-
tration). Note: The oil pan must be installed
within 7 minutes of applying the sealant.

8 Install the oil pan bolts, tightening them
to the Step 1 torque listed in this Chapter's.
Specifications, in a criss-cross pattern.

9  When all the oil pan bolts have been
tightened to Step 1, tighten them again in
sequence to the Step 2 setting.

10 Lower the vehicle to the ground. Wait at
least 1 hour for the sealant to cure, or what-
ever time is indicated by the sealant manu-
facturer, before refilling the engine with oil.
Trim off the excess sealant with a sharp knife.

Install a new oil filter with reference to Chap-

ter 1.

15 Oil pump - removal, inspection
and installation

2.0L engine

Removal

Warning: The air conditioning system is under
high pressure. DO NOT loosen any fittings or
remove any components until affer the sys-
tem has been discharged. Air conditioning
refrigerant must be properly discharged into
an EPA-approved container at a dealership
service department or an automotive air con-
ditioning repair facility. Always wear eye pro-
tection when disconnecting air conditioning
system fittings.

Note: While this task is theoretically possible
when the engine is in place in the vehicle, in
practice, it requires so much preliminary dis-
mantling and fs so difficut to carry out due to
the restricted access, that owners are advised
to remove the engine from the vehicle first
(see Chapter 2C). Note, however, that the oil
pump pressure relief valve can be removed
with the engine in place (see Step 11).

1 Have the air conditioning system dis-
charged (see the Warning above),

2  Remove the timing belt (see Section 9),
then withdraw the crankshaft sprocket and the

15.9a Remove the oil pump cover.

guide washer behind it, noting which way the
guide washer is installed (see Section 10).

3 Remove the oil pan (see Section 14).

4 Unscrew the two bolts securing the oil
pump pick-up tube to the base of the lower
crankcase, and withdraw it. Discard the gas-
ket.

5  Remove the air conditioning compressor
(see Chapter 3). Remove the air conditioning
bracket bolts and remove it from the lower
section of the engine block.

6 Remove the timing belt tensioner (see
Section 9).

7  Progressively unscrew and remove the
bolts securing the lower crankcase to the base
of the engine block and the transaxle. Remove
the lower crankcase, and recover any spacer
washers, noting where they are installed, as
these must be used on replacement. Remove
the gasket, and remove any traces of sealant
at the joint with the oil pump.

8  Unbolt the pump from the engine block.
Withdraw and discard the gasket, then remove
the crankshaft right-hand oil seal. Thoroughly
clean and degrease all components, particu-
larly the mating surfaces of the pump, the oil
pan and the engine block.

15.12 Oil pump pressure relief valve
components (seen with oil
pump removed)

15.9b ... and withdraw the rotors, noting
which way they are facing

Inspection

Refer to illustrations 15.9a, 15.9b, 15.12,
156.13, 15.14a and 15.14b

9  Unscrew the Torx screws and remove
the pump cover plate; noting any identification
marks on the rotors, withdraw the rotors (see
illustrations).

10 Inspect the rotors for obvious signs of
wear or damage, and replace if necessary. If
either rotor, the pump body, or its cover plate
are scored or damaged, the complete oil
pump assembly must be replaced.

11 The oil pressure relief valve can be dis-
assembled, if required, without disturbing the
pump. With the vehicle parked on firm level
ground, apply the parking brake securely
and raise its front end, supporting it securely '
on jackstands. Remove the front right-hand
wheel and fender splash shield to provide
access to the oil pressure relief valve.

12 Unscrew the threaded plug and recover
the valve spring and plunger (see illustra-
tion).

13 Reassembly is the reverse of the dis-
assembly procedure; ensure the spring and
valve are reinstalled the correct way and
tighten the threaded plug securely (see illus-
tration).

oL

15.13 Tighten the relief valve cover
plug securely
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15.14a Oil the housing and rotors as they
are installed

14 When reassembling the oil pump, oil the
housing and components as they are installed:;
tighten the oil pump cover bolts securely (see
illustrations). :

Installation

Refer to illustrations 15.16a, 15.16b, 15.17,
16.21a, 15.21b, 15.22, 15.23, 15.24a, 15.24b
and 15.24¢c

15 The oil pump must be primed on instal-
lation, by pouring clean engine oil into it and
rotating its inner rotor a few turns,

16 Rotate the pump’s inner rotor to align
with the flats on the crankshaft, then install
the pump (and new gasket) and insert the
bolts, tightening them lightly at first (see illus-
trations).

17 Using a suitable straight-edge and
feeler gauges, check that the pump is both
centered exactly around the crankshaft and
aligned squarely so that its (oil pan) mat-
ing surface is exactly the same amount be-
tween 0.012 and 0.031-inch (0.30 to 0.80
mm) below that of the cylinder block/crank-
case on each side of the crankshaft (see
illustration). Being careful not to disturb the
gasket, move the pump into the correct posi-
tion and tighten its bolts to the torque listed in
this Chapter’s Specifications.

18 Check that the pump is correctly located;

15.21a Install the new gasket. . .

15.14b Tighten the oil pump cover bolts
securely

15.16a Place the new gasket into
position . . .

i

15.16b . .. then install the oil pump and
the bolts, tightening them finger tight
only at this stage

if necessary, unbolt it again and repeat the full
procedure to ensure that the pump is correctly
aligned. 3

19 Install a new oil pump housing seal (see |

Section 10).

20 Apply a little RTV sealant to the joints
between the oil pump and cylinder block.
Note: Once this sealant has been applied,
the lower crankcase must be installed and the

15.17 Check the alignment of the oil
pump with the crankcase

bolts fully tightened within 7 minutes.

21 Install the new gasket in place, then raise
the lower crankcase into position and loosely
secure with the bolts (see illustrations).

22 The lower crankcase must now be
aligned with the cylinder block before the
bolts are tightened. Using a straight-edge and
feeler gauges, check the alignment of the end
faces (see illustration).

15.21b ... then install the lower
crankcase

15.22 Check the alignment of the lower
crankcase and engine block
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15.23 Lower crankcase
bolt tightening
sequence (2.0L engine)

36022-2A-15.23 HAYNES

23 Tighten the lower crankcase bolts, in
sequence, to the specified torque, ensuring
that the alignment with the cylinder block is
not lost (see illustration),

24 Using grease to stick the gasket in place
on the pump, install the pickup/strainer pipe,
tightening the retaining bolts to the specified
torque (see illustrations).

25 The remainder of reassembly is the
reverse of the removal procedure; refer to the
relevant text for details where required.

2.3L engine

Refer to illustrations 15.28, 15.29 15.31 and
15.33

Note: Removing the oil pump on this engine
requires engine removal. Refer to Chapter 2C
for the engine removal procedure. Also, the oil
pump is serviced as a complete unit without
any sub-assembly or internal inspection.

26 With the engine removed, remove the
timing chain (see Section 9).

27 Remove the oil pan.

28 Remove the oil pick-up mounting bolts
and then remove the pick-up tube (see illus-
tration).

29 Remove the chain tensioner mounting
bolt and the tensioner, noting the spring loca-

15.28 The oil pump pick-up tube is held
by two mounting bolts

tion (see illustration).

30 Remove the two mounting bolts for the
chain guide and remove the guide.

31 While holding the oil pump drive sprocket
with a suitable tool, remove the sprocket bolt
from the oil pump, then remove the sprocket
(see illustration).

15.24b ... install the oil pump pickup/
strainer pipe . ..

15.29 The tensioner is secured by one
mounting bolt while the guide is
held by two

15.24a Using a new gasket . . .

32 Slide the oil pump drive sprocket (and
timing chain sprocket) and chain from the end
of the crankshaft (if necessary). Caution: The
special washers on each side of the sprocket
must be placed back in their original positions
or engine timing will not be maintained after
assembly. This may result in engine damage

15.24c ... and tighten the bolts to the
specified torque

15.31 Using a holding tool on the oil
pump drive sprocket to remove the
retaining bolt
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15.33 Remove the four mounting bolts for
the oll pump

or failure.

33 Remove the oil pump mounting bolts,
then remove the pump (see illustration).

34 Installation is the reverse of removal not-
ing the following points:

a) Replace all gaskets with new ones.

b) Tighten the oil pump mounting bolts to
the torgue listed in this Chapter’s Speci-
fications in a criss-cross pattern.

¢) Afterinstalling the engine, refill the crank-
case with oil and the cooling system with
the proper type and mixture of antifreeze
(see Chapter 1).

d) Be certain to check for any oil warning
lights in the instrument panel after the
vehicle has been started and idling.

16 Flywheel - removal, inspection
and installation

Removal

1 Remove the transaxle as described

in Chapter 7A. Now is a good time to check

components such as oil seals and replace

them if necessary.

2 Remove the clutch as described in Chap-

ter 8. Now is a good time to check or replace

the clutch components and release bearing.

3 Use a center-punch or paint to make

alignment marks on the flywheel and crank-

shaft to make replacement easier - the bolt

holes are slightly offset, and will only line up

one way, but making a mark eliminates the

guesswork (and the flywheel is heavy).

4 Hold the flywheel stationary using one of

the following methods: i

a) If an assistant is available, insert one
of the transaxle mounting bolts into the
cylinder block, and have the assistant
engage a wide-bladed screwdriver with
the starter ring gear teeth while the bolts
are loosened.
b) Alternatively, a piece of angle-iron can be

engaged with the ring gear, and located
against the transaxle mounting boll.

5  Loosen and remove each bolt in turn and

16.10a Place the flywheel into position . . .

ensure that new replacements are obtained
for reassembly. These bolts are subjected to
severe siresses and so must be replaced,
regardless of their apparent condition, when-
ever they are disturbed.

6 Remove the flywheel, remembering that
it is very heavy - do not drop it.

Inspection
7 Clean the flywheel to remove grease

and oil. Inspect the surface for cracks, -

rivet grooves, burned areas and score
marks. Light scoring can be removed with
emery cloth, Check for cracked and broken
ring gear teeth. Lay the flywheel on a flat
surface and use a straight-edge to check
for warpage.

8 Clean and inspect the mating surfaces of
the flywheel and the crankshatft. If the oil seal
is leaking, replace it (see Section 17) before
replacing the flywheel. If the engine has cov-
ered a high mileage, it may be worth installing
a new seal as a matter of course, given the
amount of work needed to access it.

9  While the flywheel is removed, care-
fully clean its inboard face, particularly the
recesses that serve as the reference points
for the crankshaft speed/position sensor.
Clean the sensor’s tip and check that the sen-
sor is securely fastened.

Installation

Refer to illustrations 16.10a, 16.10b
and 16.711

10 On installation, ensure that the engine/
transaxle adapter plate is in place (where
necessary), then install the flywheel on the
crankshaft so that all bolt holes align - it will
fit only one way - check this using the marks
made on removal. Install the new bolts, tight-
ening them by hand (see illustrations).

11 Lock the flywheel by the method used on
dismantling. Working in a diagonal sequence
to tighten them evenly and increasing to the
final amount in two or three stages, tighten
the new bolts to the torque listed in this Chap-
ter's Specifications (see illustration).

12 The remainder of reassembly is the
reverse of the removal procedure

16.10b ... and secure with the new bolis

16.11 Tighten the flywheel bolts to the
specified torque :

17 Rear main oil seal - replacement

1 The one-piece rear main oil seal
is pressed into rear main oil seal carrier
mounted. Remove the transaxle (see Chap-
ter 7), the clutch components (see Chapter 8)
and the flywheel (see Section 16). Note: The
rear main oil seal carrier is not to be removed
with the engine in the vehicle. Observe that
the oil seal is installed flush with the seal car-
rier and the lip of the oil pan.

2.0L engine

2  Pry out the old seal with a flat-blade
screwdriver. Caution: To prevent an oil leak
after the new seal is installed, be very careful
not to scratch or otherwise damage the crank-
shaft sealing surface or the bore in the engine
block.

3  Clean the crankshaft and seal bore in the
block thoroughly and de-grease these areas
by wiping them with a rag soaked in lacquer
thinner or acetone. Lubricate the lip of the
new seal and the outer diameter of the crank-
shaft with engine oil. Make sure the edges of
the new oil seal are not rolled over.

4  Position the new seal onto the crank-
shaft. Note: When installing the new seal,
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17.13 Rear oil seal carrier tightening sequence (2.3L engine)

if so marked, the words THIS SIDE OUT on
the seal must face out, toward the rear of the
engine. Use a special rear main oil seal instal-
lation tool or a socket with the exact diameter
of the seal to drive the seal in place. Make
sure the seal is not off-set; it must be flush
along the entire circumference of the seal car-
rier.

5 The remainder of installation is the
reverse of removal.

2.3L engine
Refer to illustration 17.13

6 Remove the oil pan (see Section 13).

7 Unbolt the oil seal and carrier.

8 Clean the mating surface for the oil seal
carrier on the cylinder block and the crank-
shaft. Carefully remove and polish any burrs
or raised edges on the crankshaft that may
have caused the seal to fail.

9  Lightly coat the inside lip of the new seal
with clean engine oil. Then, use a thin (but
durable) two-inch wide plastic strip (or a two-
liter plastic beverage bottle cut to size) around
the inside circumference of the seal fo act as
a liner for installation.

10 With the plastic seal liner in place, care-
fully move the new oil seal and carrier into
position by sliding it onto the contact surface
of the crankshaft.

11 Install the oil seal carrier bolts and fin-
ger tighten them while holding the carrier in
place.

12 Carefully remove the plastic liner or bot-
tle so that the new seal contacts the crank-
shaft mating surface correctly.

13 Tighten the oil seal carrier to the torque
listed in this Chapter’s Specifications using
the proper sequence (see illustration).

14  The seal is now fully installed. Be sure to
check for signs of oil leakage when the engine
is operable.

18 Engine mounts - check and
replacement

1 Engine mounts seldom require attention,
but broken or deteriorated mounts should
be replaced immediately or the added strain
placed on the driveline components may
cause damage or wear.

Check

2  During the check, 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 wood block
between the jack head and the oil pan to pre-
vent oil pan damage, 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 sup-
ported only by a jack!

4 Check the mounts to see if the rubber
is cracked, hardened or separated from the
metal backing. Sometimes the rubber will split
right down the center.

5 Check for relative movement between
the mount plates and the engine or frame.

18.9 Remove the bolts and lift the engine mount upper bracket

off the engine mount

Use a large screwdriver or pry bar to attempt
to move the mounts. If movement is noted,
lower the engine and tighten the mount fas-
teners.

6 Rubber preservative may be applied to
the mounts to slow deterioration.

Replacement
Refer to illustration 18.9

MNote: Refer to Chapter 7 for information on
the transaxle mounts.

7  Disconnect the battery cable from the
battery negative terminal (see Chapter 5),
then raise the vehicle and support it securely
on jackstands (if not already done).

8 Place a floor jack under the engine with

a wood block between the jack head and oil
pan and raise the engine slightly to relieve the
weight from the mounts.

9 Remove the fasteners and detach the
mount from the frame and engine (see illus-
tration). Caution: Do not disconnect more
than one mount at a time, except during
engine removal.

10 |Installation is the reverse of removal.
Use thread locking compound on the mount
bolts and be sure to tighten them securely.

11  After you reconnect the battery, the Pow-
ertrain Control Module (PCM) must relearn its
idle and fuel trim strategy for optimum drive-
ability and performance (see Chapter 5, Sec-
tion 1).
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Contents
Section

Camshafts, hydraulic lash adjusters and

rocker arms - removal, inspection and installation.................... 10
Crankshaft pulley and front oil seal - removal

and installation .. 7
Cylinder heads - removal and |nstallat|on 11
Driveplate - removal and installation .. 15
Engine front cover - removal and mstallaﬂon 8

Engine mounts - inspection and replacement ........... 16

Section
Intake manifold - removal and installation ... 5
Qil pan - removal and installation ... 12
Qil pump - removal, inspection and installatlon 13

Rear main oil seal - replacement.... w
Repair operations possible with the engme |n the vehicie ............. 2
Timing chains, tensioners, and chain guides - removal

inspection, and installation...
Top Dead Center (TDC) for number one piston Iocating.

Exhaust manifolds - removal and installation ... 6 Valve covers - removal and installation ..
General INformation ... e 1

Specifications

General

Engine type Single overhead cam (SOHC) V6
Displacement.... 182 cubic inches (3.0 liters)

Engine VIN cnde
Bore.. —
Stroke Ges
Compressmn ratlo

Compression ...

Firing arder.......
e T T B e s b LR e o o S O e P

Camshafts
Lobe lift (intake and exhaust}
Journal diameter... e
26.962 mm)
Bearing inside diameter............co e
Journal-to-bearing oil clearance
Stand e R T T R R
o) AT 1T ey ks 25 e St e TG 00 6 ST e
Endplay
I e g pe il b . ENEL I8 i st o O e St s SR
S erICE M o e L i o s T s bt e Ty s b e

Hydraulic lash adjuster
Diameter ................
Lash adjuster-lo-bore clearance
Standard... S e SOl SO - S AR i

1

3.50 inches (89.0 mm)

3.13 inches (79.5 mm)

10:1

See Chapter 2C

1-4-2-5-3-6 1-4-3-5-3-6

See Chapter 2C (36075-B-SPECS HAYNES)
Cylinder location diagram -

0.188 inch (4.79 mm) V6 engine

1.060 to 1.061 inches (26.936 to
1.062 to 1.063 inches (26.987 to 27.012 mm)

0.001 to 0.003 inch (0.025 to 0.076 mm)
0.0047 (0.121 mm)

0.001 to 0.0064 inch (0.025 to 0.165 mm)
0.0075 inch (0.190 mm)
0.6290 to 0.6294 inch (15.988 to 16.000 mm)

0.0007 to 0.0027 inch (0.018 to 0.069 mm)
0.0006 inch (0.016 mm)
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Warpage limits
Head gasket surface warpage limit ... s

Torque specifications
Air conditioning cOmPressor BoltS........ oo et
Air oonditioning compressor bracket nuts

Step 1..

Step 2...
Camshaft bearlng cap bolts %
Camshaft oil seal retainer bolts
Crankshaft pulley bolt

b2 (=] o g | SO SN N Ty =S S . - U S T

Cylinder head bolts (in sequence see :!Iustratlon 11 21 a}
Blep st R R s s
Step 2 ......
Blep 3i it i immaii e e e RS

0.005 inch (0.120 mm)

Ft-lbs (unless otherwise indicated) Nm
18 25
18 25
Tighten an additional 90-degrees

89 in-lbs 10
89 in-lbs 10
86 120
Loosen 360-degrees

37 50

Tighten an additional 90-degrees

30 : 40
Tighten an additional 90-degrees

Loosen one full turn (360-degrees)

30 40
Tighten an additional 90-degrees

Tighten an additional 90-degrees

Drivebelt tensloner boit i
Driveplate-to-crankshaft bolts
Engine access cover ...........

Engine front cover bolts (in sequenoe see lliustratton 8 23}

Exhaust manifold nuts ..

Intake manifold assemb#y {m sequance see Illustratlons 5 17 and 5 33)

Upper intake manifold bolts...
Lower intake manifold boits...
Oil pan bolts...
Qil pan-to-transaxle bolts
Qil pump screen cover and tube boits
Oil pump screen cover and tube nut
Step 1.. R
Step 2 5
Qil pump-to«engme block bclts
Qil pan baffle bolts
Step 1..
Step 2 o
Timing cham gmde boi:s
Timing chain tensioner bolts

Valve cover bolts (in sequanoe sae lllustratjons 4 15 and 4 27)

18 25
59 80
53 in-lbs 6
18 25
15 20
89 in-lbs 10
89 in-lbs 10
18 25
30 40
89 in-lbs 10
44 in-lbs 5
Tighten an additional 45-degrees
89 in-lbs 10
44 in-lbs 5
...... Tighten an additional 45-degrees
18 25
18 25
89 in-lbs 10

* Note: Refer to Chapter 2, Part C for additional torque spec;ﬁcat.-ons

1 General information

This part of Chapter 2 covers in-vehicle
repairs for the 3.0 liter Overhead Camshaft
(OHC) V6 Duratec engine. This version of the
3.0L V6 engine features an aluminum engine
block and aluminum cylinder heads with dual
overhead camshafts and four valves per cylin-
der. :

All information on engine removal and
installation, as well as general overhaul pro-
cedures, is in Part C of Chapter 2.

The following repair procedures are
based on the assumption that the engine is
installed in the vehicle. If the engine has been
removed and mounted on a stand, many of
the Steps in this part of Chapter 2 will not
apply.

In this chapter, “left” and “right” are used
to describe locations on the engine. These
directions are in relation to the vehicle overall

from the position of sitting in the driver's seat.
So, “left" means the driver's side, and “right”
means the passenger's side of the vehicle.

2 Repair operations possible with
the engine in the vehicle

Many major repairs can be done without
removing the engine from the vehicle. Clean
the engine compartment and the exterior of
the engine with a pressure washer or
degreaser solvent before doing any work.
Cleaning the engine and engine compartment
will make repairs easier and help to keep dirt
out of the engine.

It may help to remove the hood for better
access to the engine. (Refer to Chap-
ter 11, if necessary.)

If the engine has vacuum, exhaust, oil,
or coolant leaks that indicate the need for

gasket replacement, repairs can usually be
done with the engine in the vehicle. The intake
and exhaust manifold gaskets, the timing
chain cover gasket, the oil pan gasket, crank-
shaft oil seals, and cylinder head gaskets are
all accessible with the engine in the vehicle.

Exterior engine components, such as the
intake and exhaust manifolds, the oil pan, the
water pump, the starter motor, the alternator,
and many fuel system components also can
be serviced with the engine installed.

Because the cylinder heads can be
removed without pulling the engine, valve
train components can be serviced with the
engine in the vehicle. The timing chain and
sprockets also can be replaced without remov-
ing the engine, although clearance is very lim-
ited.

In some cases - caused by a lack of
equipment - pistons, piston rings, connecting
rods, and rod bearings can be replaced with
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the engine in the vehicle. This is not recom-
mended, however, because of the cleaning
and preparation that must be done to the parts
involved.

3 Top Dead Center (TDC) for
number one piston - locating

Refer to illustrations 3.6a and 3.6b

Note: Although this engine does not have a
distributor, timing marks on the crankshaft
pulley and a stationary pointer on the engine
front cover will help you to locate Top Dead
Center (TDC) for cylinders 1 and 5.

1 . Top Dead Center (TDC) is the highest
point in the cylinder that each piston reaches
as it travels upward when the crankshaft
turns. Each piston reaches TDC on the com-
pression stroke and on the exhaust stroke,
but TDC usually refers to piston position on
the compression stroke.

2  Positioning one or more pistons at TDC
is an essential part of many procedures such
as rocker arm removal, valve adjustment, and
timing chain replacement.

3 To place any piston at TDC, turn the
crankshaft using one of the methods described
below. When you look at the front of the
engine (right side of the engine compartment),
crankshaft rotation is clockwise. Warning:
Before using any of the following methods to
turn the crankshaft, be sure the transaxle is in
Park. Also disconnect the ignition wiring har-
ness connector from the side of the coil pack
assembly.

a) The best way to turn the crankshaft is to
use a socket and breaker bar on the
crankshaft pulley bolt on the front of the
crankshatt.

b) You also can use a remote starter switch
connected to the S (switch) and B (bat-
tery) terminals of the starter relay. Oper-
ate the remote switch in short intervals
until the piston is close to TDC. Then use
a socket and breaker bar for the final
rotation to TDC.

¢) If an assistant is available to operate the
ignition switch in short intervals, you can
rotate the crankshaft until the piston is
close to TDC. Then use a socket and
breaker bar for the final rotation to TDC.

3.6a Remove the inner
fender splash shield
mounting bolts,

4  Remove the spark plug from number 1
cylinder and install a compression gauge in its
place (see Chapter 5).

5 Rotate the crankshaft by one of the
methods described in Step 3, until a compres-
sion reading is indicated on the gauge. The
piston should be approaching TDC.

6 Continue turning the crankshaft with a
socket and breaker bar until the notch in the
crankshaft pulley is aligned with the TDC mark
on the front cover (see illustrations). At
this point, the number one cylinder is at TDC
on the compression stroke. If the marks
aligned but there was no compression, the
piston was on the exhaust stroke. Continue
rotating the engine until compression Is indi-

" cated.

7 If you go past TDC, rotate the engine
backwards (counterclockwise) until the timing
marks indicate that the piston is before TDC.
Then rotate the crankshaft clockwise until the
marks align. Final rotation should always be
clockwise to remove slack from the timing
chains and ensure that the piston is truly at
TDC.

8  After the number one piston is at TDC
on the compression stroke, TDC for any of
the remaining cylinders can be located by

‘turning the crankshaft and following the firing

order (refer to the Specifications). Divide the
crankshaft pulley into three equal sections

4.1 Remove the engine access cover
mounting nuts

3.6b To position the number 1 piston at
TDC, position the crankshaft pulley
keyway at 11 o’clock and align the
mark on the pulley with the mark
on the engine front cover

with chalk marks at three points, each indicat-
ing 120-degrees of crankshaft rotation, For
example, rotating the engine 120-degrees
past TDC for number 1 piston will place the
engine at TDC for cylinder number 4. Refer to
the firing order for the remaining cylinder num-
bers.

4 Valve covers - removal and
installation

Refer to illustration 4.1

1 Remove the engine access cover (see
illustration).

Front (left-side) valve cover
Refer to illustrations 4.2, 4.8a, 4.8b, 4.10,
4.11a and 4.11b

2 Disconnect the crankcase ventilation
tube (see illustration).

3 Remove the ignition coils (see Chap-
ter 5) from the top of the valve cover.

4.2 Disconnect the crankcase ventilation
tube from the front valve cover
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4.8a Remove and discard the old valve
cover gasket - it must be replaced during
assembly to'prevent leakage

4.11a Apply a 5/16-inch bead of RTV
sealant to the seams of the engine
front cover/cylinder head . . .

4 - Disconnect the wiring harness from the
valve cover and position it off to the side.

5 Remove the engine lifting brackets.

6  Remove the bolt from the power steering
pump hose bracket and position the hose off
to the side.

7  Loosen the valve cover bolts gradually
and evenly until all are loose. Follow the

4.15 Valve cover
bolt tightening
sequence for
the left valve

cover (front)

4.8b Remove and discard the spark plug
tube seals from the valve cover

4.11b ... and the camshaft seal retainer/
cylinder head

reverse of the tightening sequence (see illus-
tration 4.15). Remove the valve cover fasten-
ers and lift the valve cover off the engine.

8 Remove and discard the valve cover
gaskets and spark plug tube seals (see illus-
trations). Install new gaskets and seals dur-
ing reassembly.

9 Inspect the valve cover and cylinder
head sealing surfaces for nicks or other dam-

4.10 Press the new gasket into the
groove in the valve cover, making
sure it isn’t twisted

age. Clean the sealing surfaces with clean
solvent and a shop towel.

10 Install a new valve cover gasket, making
sure the gasket is properly seated in the
groove (see illustration). Also install new
spark plug tube seals.

11 Apply a 5/16-inch bead of RTV sealant
at the locations shown (see illustrations).

12 Lower the valve cover into position, mak-
ing sure that the gaskets stay in place. Install
the cover fasteners and tighten them gradu-
ally and evenly to the torque listed in this
Chapter’s Specifications.

13 Reconnect the wiring harness to the
bracket studs.

14 Reconnect the crankcase ventilation
tube to the valve cover.

15 Tighten the valve cover bolts to the
torque listed in this Chapter's Specifications.
Follow the correct torque sequence (see illus-
tration).

16 The remaining installation is the reverse
of removal.

Rear (right-side) valve cover
Refer to illustration 4.27

17 Remove the upper intake manifold (see
Section 5).

18 Remove the ignition coils (see Chap-
ter 5) from the top of the valve cover.

19 Remove the oxygen sensor wiring har-
ness cover and position the oxygen sensor
connectors and the wiring harness off to the
side.

20 Remove the radiofignition interference
capacitor from the base of the alternator.

21 Disconnect the crankcase ventilation
tube. ’

22 Loosen the valve cover fasteners gradu-
ally and evenly, until all fasteners are loose.
Follow the reverse of the tightening sequence
(see illustration 4.27). Then, unscrew and
remove the fasteners. Lift the valve cover off
the cylinder head.

23 Remove and discard the valve cover
gaskets and spark plug tube seals (see illus-
trations 4.8a and 4.8b). Install new gaskets
and seals during reassembly.
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valve cover (rear)

24 Inspect the valve cover and cylinder
head sealing surfaces for nicks or other dam-
age. Clean the sealing surfaces with clean
solvent and a shop towel.

25 |Install a new valve cover gasket, making
sure the gasket is properly seated in the
groove (see illustration 4.10). Also install
new spark plug tube seals.

26 Apply a 5/16-inch bead of RTV sealant
to the two locations where the valve cover
contacts the cylinder head (see illustra-
tion 4.11a).

27 Install the valve cover fasteners and
tighten them gradually and evenly to the
torque listed in this Chapter’s Specifications.
Follow the correct torque sequence (see illus-
tration).

28 Reinstall all wiring harnesses and brack-
ets.

29 Reinstall the ignition coils (see Chap-
ter 5). ;

30 Install the upper intake manifold (see
Section 5). !

31 The remaining installation is the reverse
of removal.

5 Intake manifold - removal and
installation

Upper intake manifold

Removal

Refer to illustration 5.14

1  Disconnect the cable from the negative
battery terminal (see Chapter 5).

2  Remove the air filter housing intake duct
(see Chapter 4).

3 Remove the engine access cover (see
illustration 4.1).

4  Disconnect the accelerator cable and the
cruise control cable, if equipped (see Chapter
4). :

5 Disconnect the throttle position sensor
(TPS) and the idle air control (IAC) valve con-
nectors (see Chapter 4).

6 Disconnect the EGR valve vacuum hose
and the EGR pipe (see Chapter 6).

4.27 Valve cover bolt tightening sequence for the right

7  Disconnect the EGR valve vacuum regu-
lator solenoid connector (see Chapter 6).

8  Disconnect the vapor management valve
(see Chapter 6).

9  Disconnect the vacuum lines and electri-
cal connectors from the upper intake manifold.
Be sure to mark them with tape to insure cor-
rect reassembly.

10 Disconnect the power steering pressure
sensor from the power steering pump.

11  Remove the transaxle vent hose bracket
and position the hose off to the side.

12 Remove the wire harness bracket nut and
position the wiring harness off to the side.

13 Loosen the upper intake manifold bolts.
Follow the opposite of the tightening sequence
(see illustration 5.17)..

14 Remove and discard the upper intake
manifold gaskets (see illustration).

Installation

Refer to illustration 5.17

Caution: Be very careful when scraping on
aluminum engine parts. Aluminum is soft and
gouges easily. Severely gouged paris may
require replacement.

15 If the gasket was leaking, check the mat-
ing surfaces for warpage. Check carefully

5.14 Remove the gaskets from the upper intake manifold

5.17 Upper
intake manifold
bolt tightening

sequence

around the mounting points of components
such as the IAC valve and the EGR pipe.,
Replace the manifold if it is cracked or badly
warped.

16 Install new gaskets. If the mating sur-
faces are clean and flat, a new gasket will
ensure the joint is sealed. Don't use any kind
of sealant on any part of the fuel system or
intake manifold.

17 Locate the upper manifold on the lower
manifold and install the fasteners. Tighten the
fasteners in three or four steps in the
sequence shown (see illustration) to the
torque listed in this Chapter’s Specifications.
18 Install the remaining parts in the reverse
order of removal.

19 Before starting the engine, check the
accelerator cable for correct adjustment and
the throttle linkage for smooth operation.

20 Reconnect the battery. After you're done,
the Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1). >

21  When the engine is fully warm, check for
fuel and vactum leaks. Road test the vehicle
and check for proper operation of all compo-
nents.
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5.29 Remove the gaske

Lower intake manifold

Removal

Refer to illustration 5.29

22 Relieve the fuel pressure (see Chap-
ter 4).

23 Disconnect the cable from the battery
negative terminal (see Chapter 5).

24 Remove the upper intake manifold (see
Steps 1 through 14).

25 Disconnect the fuel line from the fuel rail
(see Chapter 4).

26 Disconnect the fuel injection electrical
connectors from the fuel injectors (see Chap-
ter 4). Move the injector wiring harness out of
the way.

27 Disconnect the vacuum hose from the
fuel pressure regulator.

28 To prevent warpage, loosen the eight
lower manifold bolts gradually and evenly in
the reverse of the tightening sequence until all
are loose (see illustration 5.33). Then,
remove the bolts. '

29 Lift the lower intake manifold off the
engine. Remove and discard the manifold
gaskets (see illustration).

30 Carefully clean all gasket material from
the manifold and cylinder head mating sur-
faces. Don't nick, scratch or gouge the seal-
ing surfaces. Caution: Be very careful when
scraping on aluminum engine parts. Alumi-
num is soft and gouges easily. Severely
gouged parts may require replacement.
Inspect all parts for cracks or other damage. If
the manifold gaskets were leaking, check the
mating surfaces for warpage.

Installation

Refer to illustration 5.33

31 Install new lower intake manifold gaskets
on the cylinder heads.

32 Place the lower manifold into position on
the cylinder heads. Make sure the gaskets are
not dislodged.

33 Install the lower manifold bolts. Tighten
the bolts gradually and evenly, in the sequence
shown (see illustration), to the torque listed
in this Chapter’s Specifications.

ts from the lower intake manifold

g

34 The remainder of installation is the
reverse of the removal procedure. Tighten the
fasteners to the torque listed in this Chapter’s
Specifications. _

35 Reconnect the battery. After you're done,
the Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1).

6 Exhaust manifolds - removal and
installation

Warning: Allow the engine fo cool completely
before beginning this procedure.

Front (left-side) exhaust

manifold

Refer to illustration 6.7

Warning: The engine and exhaust system
must be completely cool before performing
this procedure.

1  Disconnect the cable from the negative
battery terminal (see Chapter 5).

2  Disconnect the electrical connector for
the oxygen sensor and the catalytic converter
monitor (see Chapter 6).

3 Loosen the right front wheel lug nuts,
then raise the front of the vehicle and support
it securely on jackstands. Remove the wheel,
then remove the fender splash shield.

4  Remove the exhaust crossover pipe (see
Chapter 4).

5 Remove the drivebelt (see Chapter 1).

6  Remove the air conditioning compressor
bolts and position the compressor off to the
side. Do not disconnect the refrigerant lines
from the compressor.

7 Remove the six nuts securing the

exhaust manifold (see illustration). Remove
and discard the manifold gasket.

8 Using a scraper, remove all old gasket
material and carbon deposits from the mani-
fold and cylinder head mating surfaces. Cau-
tion: Be very careful when scraping on alumi-
num engine parts. Aluminum is soft and

5.33 Lower intake manifold bolt tightening sequence

gouges easily. Severely gouged parts may
require replacement. If the gasket was leak-
ing, check the manifold for warpage and have
it resurfaced if necessary.

9  Install a new manifold gasket over the
cylinder head studs. Lightly oil the stud
threads with clean engine oil before installa-
tion. Install the manifold and the nuts.

10 Tighten the nuts in three or four steps, in
a spiral pattern starting with the center fasten-
ers, to the torque listed in this Chapter's
Specifications.

11 The remainder of installation is the
reverse of the removal procedure.

12  Start and run the engine and check for
exhaust leaks. The Powertrain Control Mod-
ule (PCM) must relearn its idle and fuel trim
strategy for optimum driveability and perfor-
mance (see Chapter 5, Section 1).

Rear (right-side) exhaust
manifold

Refer to illustration 6.18

13 Disconnect the cable from the negative

battery terminal (see Chapter 5).
14 Remove the EGR pipe from the exhaust

6.7 Remove the front exhaust manifold
mounting nuts - three nuts hidden
from view



Chapter 2 Part B V6 engine

2B-7

6.18 The rear exhaust manifold mounting nuts are difficult

o access (not all are visible here)

manifold (see Chapter 6).
15 Remove the alternator (see Chapter 5).

16 Remove the oxygen sensor (see Chap--

ter 6).

17  Remove the nuts from the exhaust mani-
fold flange and separate the crossover pipe
from the manifold (see Chapter 4).

18 Remove the six exhaust manifold mount-
ing nuts and remove the manifold from the
engine (see illustration). Remove and dis-
card the manifold gasket.

19  Using a scraper, remove all gasket mate-
rial and carbon deposits from the exhaust
manifold and cylinder head mating surfaces.
Caution: Be very careful when scraping on
aluminum engine parts. Aluminum is soft and
gouges easily. Severely gouged paris may
require replacement. If the gasket was leak-
ing, check the manifold for warpage and have
it resurfaced if necessary.

20 |Install a new manifold gasket over the
cylinder head studs. Lightly oil the stud
threads with clean engine oil before installa-
tion. Install the manifold and the nuts.

21 Tighten the nuts in three or four steps, in

a spiral pattern starting with the center fasten-
ers, to the torque listed in this Chapter’'s
Specifications.

22 Complete the installation by reversing
the removal procedure.

23 Start and run the engine and check for
exhaust leaks. The Powertrain Control Mod-
ule (PCM) must relearn its idle and fuel trim
strategy for optimum driveability and perfor-
mance (see Chapter 5, Section 1).

7 Crankshaft pulley and front oil
seal - removal and installation

Removal

Refer to illustrations 7.5a, 7.5b and 7.7

1 Disconnect the cable from the negative
battery terminal (see Chapter 5).

2  Loosen the right front wheel lug nuts.
Raise the front of the vehicle and support it
securely on jackstands, then remove the
wheel.

3  Remove the fender splash shield.

7.5b ...engage the ring gear teeth with a large
screwdriver or prybar

7.5a To keep the crankshaft from turning, remove the
driveplate access cover. ..

4  Remove the drivebelt (see Chapter 1).

5 Remove the driveplate access cover and
hold the ring gear teeth with a large screw-
driver or prybar to prevent the crankshaft from
turning (see illustrations).

6 Remove the crankshaft pulley retaining
bolt.

7 Using a suitable puller, remove the
crankshaft pulley (see illustration). Caution:
Use a puller designed to remove a crankshaft
pulley. Such a puller has bolts that screw into
the holes in the center of the pulley. Do not
use a gear puller or any puller that grips the
outer circumference of the pulley. Such a
puller will destroy the pulley.

8  Using a seal puller, remove the seal from
the engine front cover. Note the orientation of
the sealing lip so that the new seal will be
installed in the same direction.

Installation

9  Inspect the front cover and the pulley
seal surface for nicks, burrs, or other rough-
ness that could damage the new seal. Correct
as necessary.

7.7 Remove the crankshaft pulley with a bolt-type puller
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10 Lubricate the new seal with clean engine
oil and install it in the engine front cover with a
suitable seal driver. Be sure that the lip of the
seal faces inward. If a seal driver is unavail-
able, carefully tap the seal into place with a
large socket and hammer until it's flush with
the front cover surface.

11 Apply RTV sealant to the keyway and
inner bore of the pulley and lubricate the outer
sealing surface of the pulley with clean engine
oil. Then align the pulley keyway with the
crankshaft key and install the pulley with a
suitable pulley installation tool (available at
auto parts stores). If such a tool is unavail-
able, start the pulley onto the crankshaft with
a soft-faced mallet and finish the installation
by tightening the retaining bolt. Tighten the
bolt to the torque listed in this Chapter's Spec-
ifications.

12 Reinstali the remaining parts in the
reverse order of removal. Tighten the wheel
lug nuts to the torque listed in the Chapter 1
Specifications. ;

13 Reconnect the battery, then start the
engine and check for oil leaks.

14 The Powertrain Control Module (PCM)
must relearn its idle and fuel trim strategy for
optimum driveability and performance (see
Chapter 5, Section 1).

8 Engine front cover - removal and
installation

Warning: Wait until the engine is completely
cool before beginning this procedure.

MNote: Because of a lack of clearance, this
procedure is very difficult with the engine
installed in the vehicle. If major engine work is
being performed, it may be easier fo remove
the engine from the vehicle (see Chapter 2C).

Removal

Refer to illustrations 8.11, 8.15 and 8.16

1  Disconnect the cable from the negative
battery terminal (see Chapter 5).

2 Loosen the right front wheel lug nuts.

Raise the front of the vehicle and support it
securely on jackstands, then remove the
wheel.

3 Drain the engine oil (see Chapter 1).

4 Remove the drivebelt (see Chapter 1).

5 Remove the drivebelt tensioner from the
front cover.

6 Remove the valve covers (see Sec-
tion 4).

7 Remove the alternator and alternator
mounting bracket (see Chapter 5).

8 Remove the crankshaft pulley (see Sec-
tion 7).

9  Drain the cooling system (see Chapter
1) and remove the coolant expansion tank
(see Chapter 3).

10 Remove the power steering pump (see
Chapter 10).

11 Disconnect the crankshaft position sen-
sor (see illustration).

12 Disconnect the camshaft position sensor
(see Chapter 6).

13 'Remove the oil pan (see Section 12).

14 If necessary, loosen the air conditioning
compressor mounting bolts and move the
compressor aside as required for access to
the engine cover. Warning: The air condition-
ing system is under high pressure. Do not dis-

8.11 Disconnect the
camshaft position
sensor (A) and the

crankshaft position

sensor (B)

connect the hoses from the compressor.
Remove or disconnect any remaining wires,
hoses, clamps, or brackets that will interfere
with engine cover removal.

15 Loosen the engine cover fasteners grad-
ually and evenly; then remove the fasteners
(see illustration). Note: Draw a sketch of the
engine cover and cover fasteners. Identify the
location of all stud bolts for installation in their
original locations.

16 Remove the front cover (see illustra-
tion).

17 Remove and discard the cover-to-cylin-
der block gaskets.

Installation

Refer to illustrations 8.20 and 8.23

18 Inspect and clean all sealing surfaces of
the engine front cover and the block. Caution:
Be very careful when scraping on aluminum
engine parts. Aluminum is soft and gouges
easily. Severely gouged parts may require
replacement.

19 If necessary, replace the crankshaft seal
in the front cover,

20 Apply a bead of RTV sealant approxi-
mately 1/8-inch wide at the locations shown
(see illustration).

8.15 Remove the cover fasteners - note the locations of all studs

and boits for installation reference

8.16 Lift off the front cover
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21 Install a new front cover gasket on the
engine block. Make sure the gasket fits over
the alignment dowels.

22 Install the front cover and cover fasten-
ers. Make sure the fasteners are in their origi-
nal locations. Tighten the fasteners by hand
until the cover is contacting the block and cyl-
inder heads around its entire periphery.

23 Following the correct sequence (see
illustration), tighten the bolts to the torque
listed in this Chapter’s Specifications.

24 Install the drivebelt and tensioner.
Tighten the tensioner pulley to the torque
listed in this Chapter's Specifications.

25 Install the oil pan (see Section 12).

26 Install the crankshaft pulley (see Sec-
tion 7).

27 Connect the wiring harness connectors
to the camshaft and crankshaft position sen-
sors.

28 Install the power steering pump and
hoses (see Chapter 10).

29 Reinstall the remaining parts in the
reverse order of removal.

30 Fill the crankcase with the recommended
oil (see Chapter 1). Fill the power steering
reservoir with the correct fluid and refill the
cooling system.

31 Reconnect the battery, then start the
engine and check for leaks. The Powertrain
‘Control Module (PCM) must relearn its idle
and fuel trim strategy for optimum driveability
and performance (see Chapter 5, Section 1).

9 Timing chains, tensioners, and
chain guides - removal,
inspection, and installation

Note: Because of a lack of clearance, this
procedure is very difficult with the engine
installed in the vehicle. If major engine work is
being performed, it may be easier to remove
the engine from the vehicle (see Chapter 2C).

Removal

Refer to illustrations 9.2, 9.4, 9.4b, 9.5, 9.6,
9.7, 9.8a, 9.8b and 9.10.
1 Remove the engine front cover (see Sec-

8.20 Apply a bead of RTV sealant at the locations shown

; ff

8.23 Engine front
cover bolt
tightening sequence

36022-25-8.23 HAYNES

tion 8). Slide the crankshaft position sensor
trigger wheel off the crankshaft. Caution: The
puise (trigger) wheel cannot be interchanged
with another engine. Note the exact position
of the pulse wheel fo insure correct reassem-
bly. Remove the spark plugs (see Chapter 1).
2 Install the crankshaft pulley retaining bolt,
then use a wrench on the bolt to turn the
crankshaft clockwise and place the crankshaft
keyway at the 11 o'clock position. TDC num-
ber 1 is the starting position and the ending
position for this procedure. Verify TDC by
observing the index marks on the front of the
camshatft sprockets. If the number 1 cylinder is
at TDC, the index mark on the front (left) bank
exhaust camshaft will be directly UP (12
o'clock) in relation to the cylinder head surface

and the intake camshaft index mark will be
horizontal (9 o'clock) to the cylinder head (see
illustration). If not, turn the crankshaft exactly
one full turn and again position the crankshaft
keyway at 11 o'clock. Caution: Turning the
crankshaft counterclockwise can cause the
timing chains to bind and damage the chains,
sprockets and tensioners. Turn the crankshaft
only clockwise.

3  Recheck the marks on the sprockets. If
they are aligned and the keyway is at 11
o'clock, the number 1 cylinder is at TDC on
the compression stroke. Continue to turn the
crankshaft clockwise until the keyway is at the
3 o'clock position, which will set the camshafts
on the rear cylinder head in their “neutral”
position.

36022-2b-9.2 HAYNES

9.2 Positions of the camshaft sprocket timing marks and the crankshaft keyway
with the engine set at TDC for the number one piston
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9.4a Remove the bolts securing the rear timing chain tensioner 9.4b ...then slide the tensioner arm off its pivot
and remove the tensioner. .. '
4  Remove the two bolts securing the tim- 5  Lift the rear timing chain from the sprock- chain off the crankshaft (see illustration).
ing chain tensioner for the rear chain. Remove ets and remove the chain (see illustration). 8 Rotate the crankshaft 600-degrees
the tensioner, then remove the tensioner arm 6  Remove the bolts securing the rear chain (1-2/3 turns) clockwise, until the keyway is in
(see illustrations). Mark all parts that will be guide and remove the guide (see illustra- the 11 o'clock position, setting the camshafts
reused so they can be reinstalled in their origi- tion). in the front cylinder head in their neutral posi-
nal locations. 7  Slide the sprocket for the rear timing tion. Remove the front timing chain tensioner

9.5 Lift the rear timing chain off the sprockets and 9.6 Remove the bolts securing the rear timing chain guide,
remove the chain ; 2 then remove the guide

g

9.8a Remove the bolts that secure the front timing chain

9.7 Remove the rear timing chain sprocket from the crankshaft
tensioner, then remove the tensioner. ..
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mounting bolts. Remove the tensioner and
tensioner arm (see illustrations).

9  Lift the front timing chain off the sprock-
ets and remove the chain.

10 Remove the chain guide mounting bolts
and remove the front chain guide (see illus-
tration). If necessary, slide the crankshait
sprocket for the front timing chain off the
crankshaft.

Inspection

Note: Do not mix parts from the front and rear
timing chains and tensioners. Keep the parts
Separate.

11 Clean all parts with clean solvent. Dry
with compressed air, if available.

12 Inspect the chain tensioners and ten-
sioner arms for excessive wear or other dam-
age.

13 Inspect the timing chain guides for deep
grooves, excessive wear, or other damage.
14  Inspect the timing chain for excessive
wear or damage.

15 Inspect the camshaft and crankshaft
sprockets for chipped or broken teeth, exces-
sive wear, or damage.

16 Replace any component that is in ques-
tionable condition.

Installation

Refer to illustration 9.32

17  The timing chain tensioners must be fully
compressed and locked in place before chain
installation. To prepare the chain tensioners
for installation:

a) Insert a small screwdriver into the access
hole in the tensioner and release the
pawl mechanism.

b) Compress the plunger into the tensioner
housing until the plunger tip is below the
plate on the pawl.

¢) Hold the plunger in the compressed posi-
tion and rotate the plunger one-half turn
so the plunger can be removed. Remove
the plunger and plunger spring.

5

9.8b ... and remove the tensioner arm

d) Drain the oil from the tensioner housing
and plunger.

e) Lubricate the tensioner housing, spring
and plunger with clean engine oil. Insert
the plunger spring into the tensioner
housing. Install the plunger into the hous-
ing and push it in until fully compressed.
Then, turn the plunger 180-degrees and
use a small screwdriver to push back the
pawl mechanism into contact with the
plunger.

) With the plunger compressed, insert a
1/16-inch drill bit or a straightened paper
clip into the small hole above the paw!
mechanism to hold the plunger in place.

g) Repeat this procedure for the other ten-
sioner.

18 If removed, install the crankshaft
sprocket for the front timing chain. Make sure
the crankshaft keyway is still at 11 o'clock.

19 Look at the index marks on the sprock-
ets of the front bank intake and exhaust cam-
shafts. The marks should be at 9 o'clock
(intake) and at 12 o’clock (exhaust) (see illus-
tration 9.2). If not, reposition the camshatts.
Caution: The timing chains have three links
that are a different color than the rest of the
links. When installed, the colored links on the
chain must be aligned with the index marks
on the camshaft and crankshaft sprockets
(see illustration 9.2).

20 |Install the front timing chain guide.
Tighten the mounting bolts to the torque listed
in this Chapter's Specifications.

21 Install the front timing chain around the
camshaft and crankshaft sprockets. Make

sure the index marks on the sprockets are

aligned and the colored links of the chain.

22 Install the front tensioner arm over its
pivot dowel. Seat the tensioner arm firmly on
the cylinder head and block.

23 Install the front timing chain tensioner
assembly (see illustrations 9.8a and 9.8b).
Be sure the tensioner plunger is fully com-
pressed and locked in place. Tighten the ten-

9.10 Remove the bolts securing the front timing chain
guide and remove the guide

sioner mounting bolts to the torque listed in
this Chapter's Specifications. Verify that the
colored links of the timing chain are aligned
with the index marks on the camshaft and
crankshaft sprockets, and the crankshaft key-
way is at 11 o'clock. If not, remove the timing
chain and repeat the installation procedure.
24 |nstall the crankshaft sprocket for the
rear timing chain on the crankshaft (see illus-
tration 9.7).

25 Rotate the crankshaft clockwise until the
crankshaft keyway is in the 3 o'clock position.
This will correctly position the pistons for
installation of the rear timing chain.

26 |Install the rear timing chain guide.
Tighten the mounting bolts to the torque listed
in this Chapter’s Specifications.

27 Double-check the position of the rear
camshafts so the index marks on the sprock-
ets are at (approximately) 3 o’clock (intake)
and at 12 o'clock (exhaust). Caution: The
timing chains have three links that are a differ-
ent color than the rest of the links. When
installed, the colored links on the chain must
be aligned with the index marks on the cam-
shaft and crankshaft sprockets.

28  Install the rear timing chain around the

- camshaft and crankshaft sprockets. Make

sure the colored links of the chain are aligned
with the index marks on the front of the cam-
shaft and crankshaft sprockets.

29 Install the rear tensioner arm over its
pivot dowel. Seat the tensioner arm firmly on
the cylinder head and block.

30 Install the rear timing chain tensioner
(see illustrations 9.4a and 9.4b). Be sure
the tensioner plunger is fully compressed
and locked in place. Tighten the tensioner
mounting bolts to specification. Verify that
the colored links of the timing chain are
aligned with the index marks on the camshaft
and crankshaft sprockets, and the crankshaft
keyway is at 3 o’clock. If not, remove the tim-
ing chain and repeat the installation proce-
dure. :
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10.3 Rear bank camshaft bearing cap loosening sequence

10.5 Remove the rocker arms

31 Remove the drill bits or wires (locking
pins) from the timing chain tensioners.

32 Rotate the crankshaft counterclockwise
back to the 11 o'clock position (the Number 1
TDC position). Verify the timing marks on the
camshafts sprockets and the crankshaft
sprocket with the colored links (see illustra-
tion 9.2).

33 Install the crankshaft position sensor
pulse (trigger) wheel on the crankshaft. Cau-
tion: Make sure the pulse wheel is installed
with the crankshaft key in the slot marked
“20-25-34Y-30M."

34 Rotate the engine by hand and verify
that there is no binding. If any resistance is
felt, STOP; double-check your work and find
out why.

35 |Install the engine front cover (see Sec-
tion 8).

36 Reinstall the remaining parts in the
reverse order of removal.

37 Fill the crankcase with the recommended
oil (see Chapter 1). Fill the power steering
reservoir with the correct fluid and refill the
cooling system.

38 Reconnect the battery, then start the
engine and check for leaks.The Powertrain
Control Module (PCM) must relearn its idle
and fue! trim strategy for optimum driveability
and performance (see Chapter 5, Section 1).

10.6 Place all the parts in a container so they can be separated
and identified for installation in their original locations
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10.10 Front bank camshaft bearing cap loosening sequence

10 Camshafts, hydraulic lash
adjusters and rocker arms -
removal inspection, and
installation

Removal

Refer to illustrations 10.3, 10.5, 10.6

and 10.10

1 Remove the timing chains (see Sec-
tion 9). Note: If you're only removing the cam-
shafts from the rear bank cylinder head, you
only have to remove the rear timing chain. If
you're removing the camshafts from the front
bank cylinder head, both timing chains will
have to be removed.

Rear bank cylinder head

2  Note the location of each camshaft cap.
Use a marker on each cap or notes on paper
or cardboard if they're not marked. Do not mix
any of the camshaft caps.

3 Following the sequence shown (see
illustration), gradually loosen the bolts that
secure the camshaft bearing caps to the cylin-
der head, then remove the camshaft caps. It
may be necessary to tap the caps lightly with
a soft-faced mallet to loosen them from the
locating dowels. Caution: The camshaft bear-

ing caps and cylinder heads are numbered to
identify the locations of the caps. The caps
must be installed in their original locations.
Keep all parts from each camshaft together;
never mix parts from one camshaft with those
for another.

4 Mark the intake and exhaust camshafts
to prevent reinstalling them in the wrong loca-
tions, then lift the camshafts straight up and
out of the cylinder head.

5  Mark the positions of the rocker arms so
they can be reinstalled in their original loca-
tions, then remove the rocker arms (see illus-
tration).

6  Place the rocker arms in a suitable con-
tainer so they can be separated and identified
(see illustration).

7  Lift the hydraulic lash adjusters from their
bores in the cylinder head. Identify and sepa-
rate the adjusters so they can be reinstalled in
their original locations.

Front bank cylinder head

8  To place the front bank camshafts in the
neutral position turn the crankshaft 1-2/3 turns
(clockwise) until the crankshaft keyway is al
11 o'clock (see illustration 9.2).

9 Remove the timing chain for the
front cylinder bank (see Section 9). Alsc
remove the oil seal retainer from the rear o
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the intake camshatt.

10 Repeat Steps 3 to 7 to remove the front
(left side) camshafts, rocker arms and lash
adjusters. Be sure to loosen the bearing caps
on the front camshafts in the sequence shown
(see illustration).

Inspection

Refer to illustrations 10.11, 10.13, 10.14,
10.15a, 10.15b, 10.16, 10.17 and 10.18

11 Check each hydraulic lash adjuster for
excessive wear, scoring, pitting, or an out-of-
round condition (see illustration). Replace
as necessary. _

12 Measure the outside diameter of each
adjuster at the top and bottom of the adjuster.
Then take a second set of measurements at a

right angle to the first. If any measurement is

significantly different from the others, the
adjuster is tapered or out of round and must
be replaced. If the necessary equipment is
available, measure the diameter of the lash
adjuster and the inside diameter of the corre-
sponding cylinder head bore. Subtract the
diameter of the lash adjuster from the bore
diameter to obtain the oil clearance. Compare
the measurements obtained to those given in
this Chapter’'s Specifications. If the adjusters

or the cylinder head bores are excessively
worn, new adjusters or a new cylinder head,
or both, may be required. If the valve frain is
noisy, particularly if the noise persists after a
cold start, you can suspect a faulty hydraulic
adjuster.

13 Inspect the rocker arms for signs of wear
or damage. The areas of wear are the fip that
contacts the valve stem, the socket that con-
tacts the lash adjuster and the roller that con-
tacts the camshaft (see illustration).

14 Examine the camshaft lobes for scoring,
pitting, galling (wear due to rubbing), and evi-
dence of overheating (blue, discolored areas).
Look for flaking of the hardened surface layer
of each lobe (see illustration). If any such
wear is evident, replace the camshaft.

15 Calculate the camshatft lobe lift by mea-
suring the lobe height and the diameter of the
base circle of the lobe (see illustrations).
Subtract the base circle measurement from
the lobe height to determine the lobe lift. If the
lobe lift is less than that listed in this Chapter’s
Specifications the camshaft lobe is worn and
should be replaced.

16 Inspect the camshaft bearing journals
and the cylinder head bearing surfaces for pit-
ting or excessive wear. If any such wear is

10.11 Inspect the lash adjusters for signs
of excessive wear or damage, such as
pitting, scoring or signs of overheating
(bluing or discoloration), where the tip

contacts the rocker arm (1) and the
side surfaces that contact the bore
in the cylinder head (2)

evident, replace the component concerned.
Using a micrometer, measure the diameter of
each camshaft bearing journal at several
points (see illustration). If the diameter of

10.13 Check the roller surface (left arrow) of the rocker arm and
the areas where the valve stem and lash adjuster contact the
rocker arm (right arrows)

(greatest dimension) . . .

10.15a Measure the camshaft lobe helght-'

10.15b ... and subtract the camshaft lobe
base circle diameter (smallest dimension)
to obtain the lobe lift specification

10.14 Check the cam lobes for pitting, excessive wear, and
scoring. If scoring is excessive, as shown here, replace
the camshaft

10.16 Measure each journal diameter with
a micrometer. If any journal is less than
the specified minimum, replace
the camshaft



2B-14

Chapter 2 Part B V6 engine

any journal is less than specified, replace the
camshaft.

17 To check the bearing journal oil clear-
ance, remove the rocker arms and hydraulic
lash adjusters (if not already done), use a
suitable solvent and a clean lint-free rag to
clean all bearing surfaces, then install the
camshafts and bearing caps with a piece of
Plastigage across each journal (see illustra-
tion). Tighten the bearing cap bolts to the
specified torque. Don't rotate the camshafts.
18 Remove the bearing caps and measure
the width of the flattened Plastigage with the
Plastigage scale (see illustration). Scrape off

the Plastigage with your fingernail or the edge

of a credit card. Don't scratch or nick the jour-
nals or bearing caps.

19 If the oil clearance of any bearing is worn
beyond the specified service limit, install a
new camshaft and repeat the check. If the
clearance is still excessive, replace the cylin-
der head.

20 To check camshaft endplay, remove the
hydraulic lash adjusters, clean the bearing
surfaces carefully, and install the camshafts
and bearing caps. Tighten the bearing cap
bolts to the specified torque, then measure
the endplay using a dial indicator mounted on

10.17 Lay a strip of Plastigage on each camshaft journal,
in line with the camshaft

S
10.18

Compare the width of the crushed Plastigage to the scale

on the package to determine the journal oil clearance

the cylinder head so that its tip bears on the
camshaft end.

21 Lightly but firmly tap the camshaft fully
toward the gauge, zero the gauge, then tap
the camshatft fully away from the gauge and
note the gauge reading. If the measured end-
play is at or beyond the specified service limit,
install a new camshaft thrust cap and repeat
the check. If the clearance is still excessive,

the camshaft or the cylinder head must be.

replaced.

_ Installation

Refer to illustrations 10.25 and 10.31

Front bank cylinder head

22 Make sure the crankshaft keyway is at
the 11 o’clock position (see illustration 9.2).
23 Lubricate the rocker arms and hydraulic
lash adjusters with engine assembly lubricant
or fresh engine oil. Install the adjusters into

their original bores, then install the rocker .

arms in their correct locations.

24 Similarly lubricate the camshafts and
install them in their correct locations.

25 Install the camshaft bearing caps in their
correct locations. Install the cap bolts and

tighten by hand until snug. Then, install th
camshaft thrust caps and bolts. Tighten thi
bolts in four to five steps, foilowing th
sequence shown (see illustration) to th
torque listed in this Chapter's Specifications.
26 Install the seal retainer and a new se:
over the left end of the intake camshaf
Tighten the bolts to the torque listed in thi
Chapter’s Specifications.

27 Install the front timing chain sprocket o
the crankshaft. Then install the front timin
chain guide, the chain, and the tensioner (se
Section 9).

28 Turn the crankshaft clockwise and pos
tion the crankshaft keyway at 3 o'clock.

‘Rear bank cylinder head

29 Lubricate the rocker arms and hydrauli
lash adjusters with engine assembly lubricar
or fresh engine oil. Install the adjusters int
their original bores, then install the rocke
arms in their correct locations.

30 Similarly lubricate the camshafts an
install them in their correct locations.

31 Install the camshaft bearing caps in the
correct locations. [nstall the cap bolts an
tighten by hand until snug. Then, install th
camshaft thrust caps and bolts. Tighten th
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10.25 Front bank camshaft bearing cap tightening sequence

10.31 Rear bank camshaft bearing cap tightening sequence
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bolts in four to five steps, following the
sequence shown (see illustration) to the
torque listed in this Chapter’s Specifications.
32 Install the rear timing chain, chain guide
and tensioner (see Section 9)..

33 Install the engine front cover (see Sec-
tion 8). ’

34  Reinstall the remaining parts in the
reverse order of removal.

35 Refer to Chapter 1 and fill the crankcase
with the recommended oil; fill the power steer-
ing reservoir with the correct fluid and refill the
cooling system.

36 Reconnect the battery, then start the
engine and check for leaks. The Powertrain
Control Module (PCM) must relearn its idle
and fuel trim strategy for optimum driveability
and performance (see Chapter 5, Section 1).

11 Cylinder heads - removal and
installation

Warning: Wait until the engine is completely
cool before beginning this procedure.

Note: The following instructions describe the
steps necessary to remove both cylinder
heads. If only one cylinder head requires
removal, disregard the steps for the other cyl-
inder head. If just the rear cylinder head
requires removal, you only need to remove
the timing chain, camshafts, and rocker arms
from the rear cylinder head; the front can
remain installed. However, if just the front cyl-
inder head must be removed, you. must first
remove the rear timing chain for access to the
front chain. In this case, the rear camshafts
and rocker arms can remain installed.

Removal

Refer to illustrations 11.8, 11.11a and 11.11b
1 Relieve the fuel system pressure (see
Chapter 4). Disconnect the cable from the
negative battery terminal (see Chapter 5),

2  Drain the cooling system (see Chap-
ter 1).

3 Remove the upper and lower intake
manifolds (see Section 5).

4  Drain the engine oil (see Chapter 1).

11.8 Remove the water pump housing
from the left bank (front) cylinder head

Remove the oil pan (see Section 12).

5  Remove the engine front cover (see Sec-
tion 8). _
6 Remove the timing chains, camshafts,
rocker arms and lash adjusters as necessary
(see Sections 9 and 10).

7  Remove the exhaust manifold(s) (see
Section 6).

8  Remove the water pump (see Chapter 3)
and the water pump housing (see illustra-
tion).

9  Remove the dipstick tube mounting bolt
and lift the dipstick tube from the engine.

10 Disconnect the EGR valve pipe that con-
nects the EGR valve to the rear exhaust man-
ifold.

11 Remove the hoses and any electrical
connectors from the coolant bypass tube.
Remove the two fasteners securing the cool-
ant bypass tube (see illustrations). Then
remove the tube.

12 Loosen each cylinder head bolt, one turn
at a time, following the reverse order of the
tightening sequence (see illustra-
tion 11.23a). When all cylinder head bolts are
loose, remove and discard the bolts. New
torque-to-yield cylinder head bolts must be
used during installation.

13 Remove the cylinder head from the
engine block and place it on a workbench.

11.11b ... and remove
the tube from the
cylinder heads

11.11a Remove the coolant bypass tube
mounting bolts . ..

Caution: If the cylinder head sticks to the
block, pry only on a casting protrusion to pre-
vent damaging the mating surfaces. Remove
and discard the cylinder head gasket.

Installation

Refer to illustrations 11.21a and 11.21b

14 The mating surfaces of the cylinder head
and the block must be perfectly clean before
installing the cylinder head. Clean the sur-
faces with a scraper, but be careful not to
gouge the aluminum. Caution: Be very care-
ful when scraping on aluminum engine parts.
Aluminum is soft and gouges easily. Severely
gouged parts may require replacement.

15 Check the mating surfaces of the black
and the cylinder head for nicks, deep
scratches, and other damage. If slight, they
can be removed carefully with a file; if exces-
sive, machining may be the only alternative to
replacement.

16 If you suspect warpage of the cylinder
head gasket surface, use a straightedge to
check it for distortion. If the gasket mating sur-
face of your cylinder head or block is out of
specification or is severely nicked or
scratched, consult an automotive machine
shop for advice.

17 Clean the mating surfaces of the cylinder
head and block with a clean shop towel and
solvent as needed.

18 Ensure that the two locating dowels are
in position in the cylinder block and that all
cylinder head bolt holes are free of oil, corro-
sion, or other contamination.

19 Install new cylinder head gaskets on the
block, over the locating dowels.

20 Carefully install the cylinder heads. Use
caution when lowering the cylinder heads
onto the cylinder block to prevent damage to
the cylinder heads or block. Make sure the
cylinder heads fit properly over the locating
dowels in the block.

21 Install new cylinder head bolts and turn
down by hand until snug. Caution: The cyiin-
der head bolits are the torque-to-yield type and
are strelched during tightening. Therefore, the
original bolts must be discarded and new bolts
installed during assembly. Using a torque
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11.21a Cylinder head bolt TIGHTENING sequence

wrench and an angle gauge, tighten the cylin-
der head bolts in the sequence shown to the
torque listed in this Chapter’s Specifications
(see illustrations). Note: The method used
for the cylinder head bolt tightening procedure
is referred to as the ‘torque angle” or “forque-
to-yield" method; follow the procedure exactly.
Tighten the bolts using a torque wrench, then
use a breaker bar and a special torque angle
adapter (available at auto parts stores) to
tighten the bolts the required angle.

22 Install the rest of the parts in the reverse
order of remaval. Tighten fasteners to the
torque values listed in this Chapter's Specifi-
cations.

23 Refer to Chapter 1 and fill the engine
with fresh engine oil, then fill the cooling sys-
tem.

24 Reconnect the battery. After you're done,
the Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1).

25 Start the engine and check for leaks.

12.8a Remove these bolts that secure the
oil pan to the transaxle . . .

12 0Qil pan - removal and installation

Removal

Refer to illustrations 12.8a and 12.8b

1  Disconnect the cable from the negative
battery terminal (see Chapter 5).

2 Raise the vehicle and support it securely
on jackstands.

3  Drain the engine oil (see Chapter 1).
Reinstall the oil drain plug and tighten it to the
torque listed in the Chapter 1 Specifications,
using a new gasket if necessary.

4  Remove the ol filter (see Chapter 1).

5 Disconnect the oxygen sensor
connector(s) (see Chapter 6).

6 Refer to Chapter 4 and remove the
crossover and flexible exhaust pipe and con-
verter assembly from the vehicle. Note: V6
engines are equipped with upstream catalytic
converters designed integrally with the
exhaust manifolds.

7  Remove the driveplate access cover.

8 Remove the bolts that secure the oil pan
to the transaxle (see illustrations).

11.21b An angle gauge takes all the “guesswork” out of
tightening the torque-to-yield cylinder head bolis

9 Remove the oil pan fasteners an
remove the oil pan. Note the location of an
stud bolts.

10 Remove and discard the oil pan gaske!
If necessary, remove the fasteners that secur
the oil screen and pick-up tube and remov
the screen and tube assembly.

11 Thoroughly clean the oil pan and cylinde
block mating surfaces using lacquer thinner ¢
acetone. The surfaces must be free of an
residue that will keep the sealant from adher
ing properly. Clean the oil pan inside and oL
with solvent and dry with compressed air.

Installation

Refer to illustration 12.14

12 I removed, install a new O-ring seal ont
the oil pick-up tube. Install the tube and scree
assembly and tighten the retaining fastener
o the torque listed in this Chapter’s Specifica
tions. Use a new self-locking nut to secure th
pick-up tube support bracket. Tighten the nu
to the torque listed in this Chapter's Specifica
tions.

12.8b ... and these two in the recess at the rear of the pan
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12.14 Qil pan bolt tightening sequence ;

13 Install a new gasket on the oil pan. Apply
a 1/8-inch bead of RTV sealant to the oil pan
gasket in the area of the engine front cover-
to-cylinder biock parting line.’
14  Install the oil pan, being careful not to
dislodge the pan gasket. Install the pan bolts
and tighten by hand. Be sure to install any
stud bolts in the locations noted during
removal. Install the oil pan-to-transaxle bolts.
Firmly push the oil pan against the transaxle
and tighten the pan-to-fransaxle bolts snugly.
Then, tighten the oil pan bolts (see illustra-
tion) gradually and evenly, to the torque listed
in this Chapter’s Specifications.
15 The remainder of installation is the
reverse of removal, noting the following
items:
a) Tighten all fasteners to the torque values
listed in this Chapter’s Specifications.
b) Always replace any self-locking nuts dis-
turbed on removal.
¢) Refer to Chapter 1 and fill the engine
with fresh engine oil. Install a new oil fil-
ter.

d) Refill the cooling system (see Chapter 1).
e) Start the engine and check for leaks.
16 Reconnect the battery. After you're done,
the Powerirain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1).

13 Qil pump - removal, inspection
and installation

Note: Because of the difficulty of removing
the oil pump, this job is best done as part of
complete engine overhaul with the engine out
of the vehicle.

Removal

Refer to illustration 13.3

1 Remove the oil pan and oil screen and
pick-up tube assembly (see Section 12).

2 Remove the engine front cover (see Sec-
tion 8), timing chains and crankshaft sprock-

13.3 Remove the oil pump retaining bolts and pull the
oil pump off the crankshaft

ets (see Section 9).

3 Loosen each of the four oil pump mount-
ing bolts one turn. Then, gradually and evenly,
loosen each bolt in several steps. When all
bolts are loose, remove the bolts and oil pump
(see illustration).

Inspection

Refer to illustrations 13.4 and 13.5 -

4  Remove the oil pump cover from the oil
pump body (see illustration).

5 Note any identification marks on the
rotors and withdraw the rotors from the pump
body (see illustration).

6 Thoroughly clean and dry the compo-
nents.

7 Inspect the rotors for obvious wear or
damage. If either rotor, the pump body or the
cover is scored or damaged, the complete oil
pump assembly must be replaced.

8  Ifthe oil pump components are in accept-
able condition, dip the rotors in clean engine
oil and install them into the pump body with

o

13.4 To disassemble the oil pump, remove the screws securing
the pump cover to the pump body

13.5 Remove the pump cover (A) and noting any identification
marks on the rotors, remove the inner and outer rotors (B)

from the pump body
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13.11 Oil pump holt tightening sequence

| e—

i

16.1a Remo

ve the engine mount bracket bolts and separate the

bracket from the engine and insulator

any identification marks positioned as noted
during disassembly. :

9  Install the cover and tighten the screws
securely.

Installation

Refer to illustration 13.11

10 Rotate the oil pump inner rotor so it
aligns with the flats on the crankshatt. Install
the oil pump over the crankshaft and fit it
firmly against the cylinder block.

11 Install the oil pump bolts and tighten by
hand until snug. Tighten the bolts gradually
and evenly, in sequence, to the torque listed
in this Chapter’s Specifications (see illustra-
tion).

12  Install the remainder of the components
in the reverse order of removal.

13 Refer to Chapter 1 and fill the engine
with fresh engine oil. Install a new oil filter.
Refill the cooling system. ]

14  Start the engine and check for leaks.

14 Rear main oil seal - replacement

Refer to Chapter 2, Part A for the crank-
shatft rear oil seal replacement procedure.

16.1b Remove the
engine mount
insulator bolts and
separate the
insulator from the
engine compartment

15 Driveplate - removal and
installation .

16 Engine mounts - inspection and
replacement

This procedure is essentially the same
as the flywheel removal procedure for the
four-cylinder engine. Refer to Chapter 2, Part
A and follow the procedure outlined there.
However, use the bolt torque listed in this

‘Chapter's Specifications.

Refer to illustrations 16.1a and 16.1b

This procedure is essentially the same
as for the four cylinder engine. Refer to Chap
ter 2, Part A and follow the procedure outlinec
there but refer to the illustrations for this Sec
tion.
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Contents
' Section Section

CHECK ENGINE light on.. See Chapter 6 Engine overhaul - reassembly SEqQUENCE .........ccccieiiininiiiriiiiiianns Jant Gl
Crankshaft - removal and installailon o 10 General information - engine overhaul.............cccceeiiieanns 1
Cylinder compression check... 3 Initial start-up and break-in after overhaul............ 12
Engine rebuilding altematives vy 5 Qil pressure check... 2
Engine removal - methods and precautuons 6 Pistons and oannectlng rods removal and Installation ..... 9
Engine - removal and installation .. T Vacuum gauge diagnostic checks .. ; b 4
Engine overhaul - disassembly sequence 8
Specifications
General
Displacement

el [ 1 e [Tty (e [ o A em e S0 S S M- Y P S ok e 121 cubic inches (2.0 liters)

AV oo (=] Sl il 0 T ME e S D8 e R R S 182 cubic inches (3.0 liters)
Bore and Stroke

Four-cylinder Models:. .. .l.i.- it it s amsstaaibe heosithas 3.34 x 3.46 inches (84.8 x 88.0 mm)

V6 models .. 3.50 x 3.13 inches (89.0 x. 79.5 mm)
Cylinder oompressmn Lowest cylinder must be within 75 percent of highest cylinder
Oil pressure (at operahng temperature) i

Four-cylmder models... 54 to 80 psi (370 to 550 kPa) @ 4000 rpm

V6 models .. 45 psi (310 kPa) @ 800 rpm

Torque Specifications Ft-Ibs (unless otherwise indicated) Nm
Connecting rod bearing cap bolts
Four-cylinder models
2 el e e e B o S S s o R S N 26 35
SIEp R e e e R Tighten an additional QOdegmes
V6 models
Step 1.. 17 23
Step 2 .. 32 43
Main beanng caps (four-cyhnder models} (m sequence see lllustratlon 10.19a)
Step1.. = e s st 18 25
Step 2 ........ Tighten an additional 60-degrees }
Main bearing assembiy (V6 models} {in sequence see lllustrat[on 10.19b)
Step 1 Bolts 1 through 8 .. T O 53 - g Lk 18 25
Step 2 Bolts 9 through 16 30 40
. Step 3 Bolts 1 through 16..... Tighten an additional 80-degrees
Step 4 Bolts 17 through 225 vainndaiaiidinasalinigia 18 25
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1 General information - engine
overhaul

Refer to illustrations 1.1, 1.2, 1.3, 1.4, 1.5
and 1.6

Note: At the time of writing, the 2.3L four-cyl-
inder engine was largely considered “un-
rebuildable.” Check with an automotive
machine shop to see if aftermarket compo-
nents and service techniques have been
developed if your engine requires repair.

Included in this portion of Chapter 2 are -

general information and diagnostic testing
procedures for determining the overall
mechanical condition of your engine.

The information ranges from advice con-
cerning preparation for an overhaul and the
purchase of replacement parts and/or compo-
nents to detailed, step-by-step procedures
covering removal and installation.

The following Sections have been writ-
ten to help you determine whether your engine
needs to be overhauled and how to remove
and install it once you've determined it needs
to be rebuilt. For information concerning in-
vehicle engine repair, see Chapter 2A or 2B.

" The Specifications included in this Part
are general in nature and include only those
necessary for testing the oil pressure and
checking the engine compression. Refer to
Chapter 2A or 2B for additional engine Speci-
fications. ;

It's not always easy to determine when,
or if, an engine should be completely over-

1.1 An engine block being bored. An engine rebuilder will use
special machinery to recondition the cylinder bores

hauled, because a number of factors must be
considered.

High mileage is not necessarily an indi-
cation that an overhaul is needed, while low
mileage doesn't preclude the need for an
overhaul. 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 mainte-

nance, will most likely give many thousands
of miles of reliable service. Conversely, a

‘neglected engine may require an overhaul

very early in its service life.

Excessive oil consumption is an indica-
tion that piston rings, valve seals and/or valve
guides are in need of attention. Make sure
that oil leaks aren't responsible before decid-
ing that the rings and/or guides are bad. Per-
form a cylinder compression check to deter-
mine the extent of the work required (see
Section 3). Also check the vacuum readings
under various conditions (see Section 4).

Check the oil pressure with a gauge
installed in place of the oil pressure sending
unit and compare it to this Chapter's Specifi-
cations (see Section 2). If it's extremely low,
the bearings and/or oil pump are probably
worn out.

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

1.2 If the cylinders are bored, the machine shop will normally
hone the engine on a machine like this

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 (rebored and/or honed) (see
illustrations 1.1 and 1.2). If a rebore is done
by an automotive machine shop, new over-
size pistons will also be installed. The main
bearings, connecting rod bearings and cam-
shaft bearings are generally replaced with
new ones and, if necessary, the crankshaft
may be reground to restore the journals (see
illustration 1.3). 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 compo-
nents, such as the starter and alternator, can
be rebuilt or replaced as well. The end result
should be similar to a new engine that will
give many trouble free miles. Note: Critical
cooling system components such as the
hoses, drivebelts, thermostat and water pump
should be replaced with new parts when an
engine is overhauled. The radiator should be
checked carefully to ensure that it isn't
clogged or leaking (see Chapter 3). If you pur-
chase a rebuilt engine or short block, some
rebuilders will not warranty their engines
unless the radiator has been professionally
flushed. Also, we don’t recommend overhaul-
ing the oil pump - always install a new one
when an engine is rebuilt.

Overhauling the internal components on
today's engines is a difficult and time-consum-
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1.3 A crankshaft having a main bearing journal ground

ing task which requires a significant amount
of specialty tools and is best left to a profes-
sional engine rebuilder (see illustrations 1.4,
1.5 and 1.6). A competent engine rebuilder
will handle the inspection of your old parts and
offer advice concerning the reconditioning or
replacement of the original engine, never pur-
chase parts or have machine work done on
other components until the block has been
thoroughly inspected by a professional

2.2a On four-cylinder engines the oil
pressure sending unit is located
on the rear of the engine block
" near the oil filter housing

1.5 A bore gauge being used to check the main bearing bore

1.4 A machinist checks for a bent connecting rod, using
' specialized equipment

machine shop. As a general rule, time is the
primary cost of an overhaul, especially since
the vehicle may be tied up for a minimum of
two weeks or more. Be aware that some
engine builders only have the capability to
rebuild the engine you bring them while other
rebuilders have a large inventory of rebuilt
exchange engines in stock. Also be aware
that many machine shops could take as much
as two weeks time to completely rebuild your

2.2b On V6 engines the oil pressure
sending unit is located on the front
of the engine biock behind the air
conditioning compressor

1.6 Uneven piston wear like this indicates a bent connecting rod -

engine depending on shop workload. Some-
times it makes more sense to simply exchange
your engine for another engine that's already
rebuilt to save time.

2 Oil pressure check

Refer to illustration 2.2a, 2.2b and 2.3

1 Low engine oil pressure can be a sign of
an engine in need of rebuilding. A “low ol
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 pres-
sure gauge in the instrument panel is only a
relative indication, although much better for
driver information than a warning light. A bet-
ter test is with a mechanical (not electrical) oil
pressure gauge.

2  Locate the oil pressure sending unit on
the engine block: "

a) On four-cylinder engines, the oil pres-
sure sending unit is located on the rear
of the block near the oil fifter housing
(see illustration).

b) On V6 engines, the sending unit is
located near the ofl filter housing behind
the air conditioning compressor, on the
front side of the block (see illustration).
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2.3 The oil pressure can be checked by
removing the sending unit and installing
a pressure gauge in its place

3  Unscrew the oil pressure sending unit
and screw in the hose for your oil pressure
gauge (see illustration). If necessary, install
an adapter fitting. Use Teflon tape or thread
sealant on the threads of the adapter and/or
the fitting on the end of your gauge's hose.

4  Connect an accurate tachometer to the
engine, according to the tachometer manu-
facturer’s instructions.

5  Check the oil pressure with the engine
running (normal operating temperature) at the
specified engine speed, and compare it to this
Chapter's Specifications. If it's extremely low,
the bearings and/or oil pump are probably
worn out.

3 Cylinder compression check

Refer to illustration 3.6

1 A compression check will tell you what
mechanical condition the upper end of your
engine (pistons, rings, valves, head gaskets)
is in. Specifically, it can tell you if the compres-
sion 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 temperature and the
battery must be fully charged for this check.

2  Begin by cleaning the area around the
spark plugs before you remove them (com-
pressed air should be used, if available). The
idea Is to prevent dirt from getting into the cyl-
inders as the compression check is being
done.

3 . Remove all of the spark plugs from the
engine (see Chapter 1).

4  Block the throttle wide open.

5 Disconnect the primary (low voltage)
wires from the coil pack (four-cylinder models)
or the connectors at the ignition coils (V6
models) (see Chapter 5). Remove the fuel
pump relay (see Chapter 4). The relays are
located in the power distribution center in the
engine compartment.

6 Install a compression gauge in the spark
plug hole (see illustration).

3.6 Use a compression gauge with a
threaded fitting for the spark plug hole,
not the type that requires hand pressure
to maintain the seal

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 pres-
sure on successive strokes, indicates worn
piston rings. A low compression reading on
the first stroke, which doesn’t build up during

successive strokes, indicates leaking valves

or a blown head gasket (a cracked head could
also be the cause). Deposits on the under-
sides of the valve heads can also cause low
compression. Record the highest gauge read-
ing obtained.

8 Repeat the procedure for the remaining
cylinders and compare the results to this
Chapter’s Specifications.

9  Add some engine oil (about three squirts
from a plunger-type oil can) to each cylinder,
through the spark plug hole, and repeat the
test.

10 If the compression increases after the oil
is added, the piston rings are definitely worn.
If the compression doesn't increase signifi-
cantly, the leakage is occurring at the valves
or head gasket. Leakage past the valves may
be caused by burned valve seats and/or faces
or warped, cracked or bent valves.

11 If two adjacent cylinders have equally
low compression, there's a strong possibility
that the head gasket between them is blown.
The appearance of coolant in the combustion
chambers or the crankcase would verify this
condition.

12 If one cylinder is slightly lower than the
others, and the engine has a slightly rough
idle, a worn lobe on the camshaft could be the
cause.

13  If the compression is unusually high, the
combustion chambers are probably coated
with carbon deposits. If that's the case, the
cylinder head(s) should be removed and
decarbonized. _

14 If compression is way down or varies
greatly between cylinders, it would be a good
idea to have a leak-down test performed by
an automotive repair shop. This test will pin-

4.4 A simple vacuum gauge can be
handy in diagnosing engine condition
and performance

point exactly where the leakage is occurring
and how severe it is.

4 - Vacuum gauge diagnostic checks

Refer to illustrations 4.4 and 4.6

A vacuum gauge provides inexpensive
but valuable information about what is going
on in the engine. You can check for worn rings
or cylinder walls, leaking head or intake mani-
fold gaskets, incorrect carburetor adjustments,
restricted exhaust, stuck or burned valves,
weak valve springs, improper ignition or valve
timing and ignition problems.

Unfortunately, vacuum gauge readings
are easy to misinterpret, so they should be
used in conjunction with other tests to confirm
the diagnosis.

Both the absolute readings and the rate
of needle movement are important for accu-
rate interpretation. Most gauges measure
vacuum in inches of mercury (in-Hg). The fol-
lowing references to vacuum assume the
diagnosis is being performed at sea level. As
elevation increases (or atmospheric pressure
decreases), the reading will decrease. For
every 1,000 foot increase in elevation above
approximately 2,000 feet, the gauge readings
will decrease about one inch of mercury.

Connect the vacuum gauge directly to
the intake manifold vacuum, not to ported
(throttle body) vacuum (see illustration). 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 completely. Block the
wheels and set the parking brake. With the
transaxle in Park, start the engine and allow it
to run at normal idle speed. Warning: Keep
your hands and the vacuum gauge clear of
the fans.

Read the vacuum gauge; an average,
healthy engine should normally produce about
17 to 22 in-Hg with a fairly steady needle (see
illustration). Refer to the following vacuum
gauge readings and what they indicate about
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Irregular drops

Large fluctuation

STD-0-0BR HAYNE!

4.6 Typical vacuum gauge readings

6.1 After tightly wrapping water-vuinerable components, use a spray cleaner on

the engine’s condition:

1  Alow steady reading usually indicates a
leaking gasket between the intake manifold
and cylinder head(s) or throttle body, a leaky
vacuum hose, late ignition timing or incorrect
camshaft timing. Check ignition timing with a
timing light and 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 fluctuates at that low
reading, suspect an intake manifold gasket
leak at an intake port or a faulty fuel injector.
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
check or leak-down test to confirm this.

4  An irregular drop or down-flick of the
needle can be caused by a sticking valve or
an ignition misfire. Perform a compression
check or leak-down test and read the spark
plugs.

5 A rapid vibration of about four in-Hg
vibration at idle combined with exhaust smoke
indicates worn valve guides. Perform a leak-
down test to confirm this. If the rapid vibration
occurs with an increase in engine speed,
check for a leaking intake manifold gasket or

head gasket, weak valve springs, burned
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  If there is a large fluctuation, perform a
compression or leak-down test to look for a
weak or dead cylinder or a blown head gas-
ket.

8 If the needle moves slowly through a
wide range, check for a clogged PCV system,
incorrect idle fuel mixture, throttle body or
intake manifold gasket leaks.

9  Check for a slow return after revving the
engine by quickly snapping the throttle open
until the engine reaches about 2,500 rpm and
let it shut. Normally the reading should drop to
near zero, rise above normal idle reading
(about 5 in-Hg over) and then return to the
previous idle reading. If the vacuum returns
slowly and doesn’t peak when the throttle is
snapped shut, the rings may be worn. If there
is a long delay, look for a restricted exhaust
system (often the muffler or catalytic con-
verter). An easy way to check this is to tempo-
rarily disconnect the exhaust ahead of the
suspected part and redo the test.

5 Engine rebuilding alternatives

The do-it-yourselfer is faced with a num-
ber of options when purchasing a rebuilt
engine. The major considerations are cost,
warranty, parts availability and the time
required for the rebuilder to complete the proj-
ect. The decision to replace the engine block,
piston/connecting rod assemblies and crank-
shaft depends on the final inspection results
of your engine. Only then can you make a
cost effective decision whether to have your
engine overhauled or simply purchase an
exchange engine for your vehicle.

Some of the rebuilding alternatives
include:

Individual parts - If the inspection pro-
cedures reveal that the engine block and most
engine components are in reusable condition,
purchasing individual parts and having a
rebuilder rebuild your engine may be the most
economical alternative. The block, crankshaft
and piston/connecting rod assemblies should
all be inspected carefully by a machine shop
first.

Short block - A short block consists of
an engine block with a crankshaft and piston/
connecting rod assemblies already installed.
All new bearings are incorporated and all
clearances will be correct. The existing cam-
shafts, valve train components, cylinder head
and external parts can be bolted to the short
block with little or no machine shop work nec-
essary.

Long block - A long block consists of a
short block plus an oil pump, oil pan, cylinder
head, valve cover, camshaft and valve train
components, timing sprockets and chain or
gears and timing cover. All components are
installed with new bearings, seals and gas-
kets incorporated throughout. The installation
of manifolds and external parts is all that's
necessary.

Low mileage used engines - Some
companies now offer low mileage used
engines which is a very cost effective way to
get your vehicle up and running again. These
engines often come from vehicles which have
been in totaled in accidents or come from
other countries which have a higher vehicle
turn over rate. A low mileage used engine also
usually has a similar warranty like the newly
remanufactured engines.

Give careful thought to which alternative
is best for you and discuss the situation with
local automotive machine shops, auto parts
dealers and experienced rebuilders before
ordering or purchasing replacement parts.

6 Engine removal - methods and
precautions

Refer to illustrations 6.1, 6.2, 6.3 and 6.4

If you've decided that an engine must be
removed for overhaul or major repair work,
several preliminary steps should be taken.
Read all removal and installation procedures
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everything, with particular concentration on the greasiest areas,
usually around the valve cover and lower edges of the block. If
one section dries out, apply more cleaner

carefully prior to committing to this job.
Locating a suitable place to work is
extremely important. Adequate work space,
along with storage space for the vehicle, will
be needed. If a shop or garage isn't available,
at the very least a flat, level, clean work sur-

6.3 Get an engine stand sturdy enough
to firmly support the engine while
you're working on it. Stay away from
three-wheeled models: they have a
tendency to tip over more easily,
so get a four-wheeled unit

6.2 Depending on how dirty the engine is, let the cleaner soak in
according to the directions and then hose off the grime and
cleaner. Get the rinse water down into every area you can get at;

then dry important components with a hair dryer or paper towels

face made of concrete or asphalt is required.

Cleaning the engine compartment and
engine before beginning the removal proce-
dure will help keep tools clean and organized
(see illustrations 6.1 and 6.2).

An engine hoist will also be necessary.
Make sure the hoist is rated in excess of the
combined weight of the engine and transaxle.
Safety is of primary importance, considering
the potential hazards involved in removing the
engine from the vehicle.

If you're a novice at engine removal, get
at least one helper. One person cannot easily
do all the things you need to do to remove a
big heavy engine and transaxle assembly
from the engine compartment. Also helpful is
to seek advice and assistance from someone
who's experienced in engine removal.

Plan the operation ahead of time.
Arrange for or obtain all of the tools and equip-
ment you'll need prior to beginning the job
(see illustrations 6.3 and 6.4). Some of the
equipment necessary to perform engine
removal and installation safely and with rela-
tive ease are (in addition to a vehicle hoist
and an engine hoist) a heavy duty floor jack
(preferably fitted with a transmission jack
head adapter), complete sets of wrenches
and sockets as described in the front of this
manual, wooden blocks, plenty of rags and

6.4 A clutch
alignment tool is
necessary if you

plan to install a
rebuilt engine
mated to a manual
transaxle

cleaning solvent for mopping up spilled oil,
coolant and gasoline.

Plan for the vehicle to be out of use for
quite a while. A machine shop can do the work
that is beyond the scope of the home
mechanic. Machine shops often have a busy
schedule, so before removing the engine,
consult the shop for an estimate of how long it
will take to rebuild or repair the components
that may need work.

7 Engine - removal and installation

Refer to illustrations 7.8, 7.34 and 7.36
Warning 1: 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 gas-type appliance (such as a water heater
or clothes dryer) is present. Since gasoline is
carcinogenic, wear fuel-resistant gloves when
there's a possibility of being exposed to fuel,
and, 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 information). When
you perform any kind of work on the fuel sys-
tem, wear safety glasses and have a Class B
type fire extinguisher on hand.

Warning 2: The engine must be completely
cool before beginning this procedure.

Removal

1 Have the air conditioning system dis-
charged by an automotive air conditioning
technician.

2  Relieve the fuel system pressure (see
Chapter 4).

3  Disconnect the cable from the negative
battery terminal (see Chapter 5).
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7.8 Label both ends of each wire and
hose before disconnecting it

4  Remove the engine protective cover and
the hood (see Chapter 11).

5 Remove the air filter housing (see Chap-
ter 4). -

6 Disconnect the accelerator cable, the
cruise control cable, if equipped, and bracket
from the engine and position them aside (see
Chapter 4).

7 Remove the battery and the battery tray
(see Chapter 5).

8  Clearly label and disconnect all vacuum
lines, emissions hoses, wiring harness con-
nectors, ground straps and fuel lines. Masking
tape and/or a touch up paint applicator work
well for marking items (see illustration). Take
instant photos or sketch the locations of com-
ponents and brackets.

9 Disconnect the electrical connectors
from the PCM (see Chapter 6).

10 Disconnect the canister purge valve on
V6 models (see Chapter 6).

11 Detach the positive cables and the elec-
trical connectors from the engine compart-
ment fuse/relay box and the ground cable
from the vehicle.

12 Detach the electrical connectors from the

7.34 Remov'e the torque converter bolts through the access hole
under the transaxle driveplate

battery tray support. Also detach any other
electrical connectors between the engine and
the vehicle.

13 Disconnect the power steering pump
return hose from the power steering pump
(see Chapter 10). '

g 14 Disconnect the fuel lines from the fuel

rail (see Chapter 4).

15 Loosen the front wheel lug nuts, then
raise the vehicle and secure it on jackstands.
16 Drain the cooling system (see Chap-
ter 1). 1

17 Drain the engine oil and remove the
drivebelts (see Chapter 1).

18 Detach the lower radiator hose from the
engine (see Chapter 3).

19 Lower the vehicle and detach the heater
hoses at the firewall (see Chapter 3).

20 Remove the upper radiator hose (see
Chapter 3).

21 Remove the cooling fan(s) and shroud(s)
(see Chapter 3).

22 Remove the radiator (see Chapter 3).

23 Remove the cruise control actuator
mounting bolts and position it off to the side of
the engine compartment.

24 Disconnect the shift cable(s) from the
transaxle (see Chapter 7A or 7B). Also dis-
connect any wiring harness connectors from
the transaxle.

25 Remove the clutch release cylinder and
hydraulic line on manual transaxles (see
Chapter 8).

26 Disconnect the air conditioning lines from
the condenser.

27 Raise the vehicle and secure it on jack-
stands. Remove the front wheels and the
inner fender splash shields (see Chapter 11).
28 Disconnect the air conditioning lines at
the compressor. Remove the air conditioning
compressor (see Chapter 3).

29 Remove the driveaxies and intermediate
shaft (see Chapter 8).

30 Remove the transfer case on 4WD mod-
els (see Chapter 7C).

31 Unplug the oxygen sensor electrical
connector(s).

32 Detach the exhaust pipe from the
exhaust manifold(s) (see Chapter 4).

33 If equipped with an automatic transaxle,
remove the torque converter bolts and remove
the inspection cover from the bellhousing on
the transaxle (see illustration).

34 Remove the starter motor (see Chap-
ter 5).

35 If you're working on a V6 model, support
the engine with a floor jack and block of wood
positioned underneath the oil pan, then
remove the engine mount (see Chapter 2A
or 2B). Note: This is only necessary if the
engine is not equipped with two lifting brack-
ets; the engine mount bracket on the engine
can be used as a lifting point.

36 Roll the engine hoist into position and
attach it to the engine with a couple pieces of
heavy-duty chain (see illustrations). If the
engine is equipped with lifting brackets, use
them. If not, you'll have to fasten the chain to
some substantial part of the engine - one that
is strong enough to take the weight, but in a
location that will provide good balance. If
you're attaching the chain to a stud on the
engine, or are using a bolt passing through
the chain and into a threaded hole, place a
washer between the nut or bolt head and the
chain, and tighten the nut or bolt securely.
Take up the slack in the chain, but don't lift the
engine. Warning: DO NOT place any part of
your body under the engine when it's sup-
ported only by a hojst or other lifting device.
37 Remove the forward and rear transaxle
mounts (see Chapter 7).

38 Remove the transaxle (see Chapter 7).
39 Remove the engine mount fasteners
(see Chapter 2A or 2B).

40 Recheck to be sure nothing is still con-
necting the engine to the vehicle. Disconnect
anything still remaining.

41 Raise the engine slightly and then
inspect it thoroughly once more to make sure
that nothing is still attached, then slowly raise
the engine out of the engine compartment.
Check carefully to make sure nothing is hang-
ing up. Warning: When raising the engine,

7.36 The engine hoist chains have been connected to the engine
mount bracket at the right end (front) of the engine and to the

lifting hook at the left end of the engine (V6 engine shown)
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9.1 Before you try to remove the pistons, use a ridge reamer to

remove the raised material (ridge) from the top of the cylinders

never place any part of your body undermeath
it or between the engine and the engine com-
partment. :

42 Remove the flywheel/driveplate (see
Chapter 2A or 2B) and mount the engine on
an engine stand (see illustration 6.3).

43 Inspect the engine and transaxle mounts
(see Chapter 2A or 2B). If they're worn or
damaged, replace them.

Installation

44  Install the flywheel/driveplate (see Chap-
ter 2A or 2B).

45 If you're working on a vehicle with a
manual transaxle, install the clutch and pres-
sure plate (see Chapter 8). Now is a good
time to install a new clutch. :

46 Carefully lower the engine into the
engine compartment and then reattach it to
the engine mounts. Note: If you're working on
a V6 model and have attached the hoist chain
to the engine mounting bracket, this won't be
possible until after you've installed the
transaxle.

47 Install the transaxle (see Chapter 7). If
you're working on a manual transaxle
equipped vehicle, apply a dab of high-temper-
ature grease fo the input shaft and guide it
into the crankshaft pilot bearing until the bell-
housing is flush with the engine block. If you're
working on a vehicle with an automatic
fransaxle, guide the torque converter into the
crankshaft following the procedure outlined in
Chapter 7B. Install the transaxle-to-engine
bolts and tighten them securely. Caution: DO
NOT use the bolts to force the transaxle and
-engine together! ;

48 Reinstall the remaining companents in
the reverse order of removal.

49 Add coolant, oil and transaxle fluid as
needed (see Chapter 1).

50 Run the engine and check for leaks and
proper operation of all accessories, then
install the hood and test drive the vehicle. The
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1).

51 Have the air conditioning system re-

charged and leak tested by the shop that dis-

charged it.

8 Engine overhaul - disassembly
sequence

1 It's much easier to remove the external
components if it's mounted on a portable
engine stand. A stand can often be rented
quite cheaply from an equipment rental yard.
Before the engine is mounted on a stand, the
flywheel/driveplate should be removed from
the engine.
2 If a stand isn't available, it's possible to
remove the external engine components with
it blocked up on the floor. Be extra careful not
to tip or drop the engine when working without
a stand.
3 If you're going to obtain a rebuilt engine,
all external components must come off first, to
be transferred to the replacement engine.
These components include: :

Clutch and flywheel (models with manual
transaxle)

Driveplate (models with automatic
transaxle)

Ignition system components

Emissions-related components

Engine mounts and mount brackets

Engine rear cover (spacer plate between
flywheel/driveplate and engine block)

Intake/exhaust manifolds

Fuel injection components

Oit fitter

Spark plug wires (or ignition coils) and
spark plugs

Thermostat and housing assembly

Water pump
Note: When removing the external compo-
nents from the engine, pay close attention to
details that may be helpful or important during
installation. Note the installed position of gas-
kets, seals, spacers, pins, brackets, washers,
bolts and other small ifems.
4 If you're going to obtain a short block
(assembled engine block, crankshaft, pistons

8.3 Checking the connecting rod endplay (side clearance)

and connecting rods), remove the timing belt,
cylinder head, oil pan, oil pump pick-up tube,
oil pump and water pump from your engine so
that you ean turn in your old short block to the
rebuilder as a core. See Engine rebuilding
alternatives for additional information regard-
ing the different possibilities to be considered.

9 Pistons and connecting rods -
removal and installation

Removal

Refer to illustrations 9.1, 9.3 and 9.4

Note: Prior to removing the piston/connecting
rod assemblies, remove the cylinder head and
oil pan (see Chapter 2A).

1 Use your fingernail to feel if a ridge
has formed at the upper limit of ring travel
(about 1/4-inch down from the top of each cyl-
inder). If carbon deposits or cylinder wear
have produced ridges, they must be com-
pletely removed with a special tool (see illus-
tration). Follow the manufacturer's instruc-
tions 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 so the crankshaft is
facing up.

3  Before the main bearing cap assembly
and connecting rods are removed, check the
connecting rod endplay with feeler gauges.
Slide them between the first connecting rod
and the crankshaft throw until the play is
removed (see illustration). Repeat this pro-
cedure for each connecting rod. The endplay
is equal to the thickness of the feeler gauge(s),
Check with an automotive machine shop for
the endplay service limit (a typical end play
limit should measure between 0.005 to 0.015
inch [0.127 to 0.369 mm]). If the play 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 mini-
mum allowable. If it does, the rods will have to
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9.4 If the connecting rods and caps are not marked, use
permanent ink or paint to mark the caps to the rods by cylinder

number (for example, this would be the No. 4 connecting rod)

be machined fo restore it. If necessary, consult
an automotive machine shop for advice.

4  Check the connecting rods and caps for
identification marks. If they aren't plainly
marked, use paint or marker fo clearly identify
each rod and cap (1, 2, 3, efc., depending on
the cylinder they're associated with) (see
illustration).

5 Loosen each of the connecting rod cap
bolts 1/2-turn at a time until they can be
removed by hand. Note: New connecting rod
cap bolts must be used when reassembling
the engine, but save the old bolts for use
when checking the connecting rod bearing oil
clearance. _ '

6 Remove the number one connecting rod
cap and bearing insert. Don't drop the bearing
insert out of the cap.

7  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 that all of the
ridge was removed from the cylinder.

8 Repeat the procedure for the remaining
cylinders.

9.14 With the ring square in the cylinder, measure the
ring end gap with a feeler gauge

9  After removal, reassemble the connect-
ing rod caps and bearing inserts in their
respective connecting rods and install the cap
bolts finger tight. Leaving the old bearing
inserts in place until reassembly will help pre-
vent the connecting rod bearing surfaces from
being accidentally nicked or gouged.

10 The pistons and connecting rods are
now ready for inspection and overhaul at an
automotive machine shop.

Piston ring installation

Refer fo illustrations 9.13, 9.14, 9.15, 8.19a,
9.19b and 9.22

11 Before installing the new piston rings,
the ring end gaps must be checked. It's
assumed that the piston ring side clearance
has been checked and verified correct.

12 Lay out the piston/connecting rod assem-
blies and the new ring seis so the ring sets
will be matched with the same piston and cyl-
inder during the end gap measurement and
engine assembly.

13 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

9.13 Install the piston ring into the cylinder then push it down
into position using a piston so the ring will be square in the

cylinder

the bottom of the cylinder, at the lower limit of
ring travel.

14 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. A typical ring gap should fall between
0.010 and 0.020 inch [0.25 to 0.50 mm] for
compression rings and up to 0.030 inch [0.76
mm)] for the oil ring steel rails. If the gap is
larger or smaller than specified, double-check
to make sure you have the correct rings
before proceeding.

15 Ifthe 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 damage to the engine. If
necessary, increase the end gaps 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 contacting
the file face and slowly move the ring to
remove material from the ends. When per-
forming this operation, file only by pushing the
ring from the outside end of the file towards
the vise (see illustration).

9.15 If the ring end gap is too small, clamp a file in a vise as
shown and file the piston ring ends - be sure to
remove all raised material
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9.19a Installing the spacer/expander in the oil ring groove

16 Excess end gap isn't critical unless it's
greater than 0.040 inch (1.01 mm). Again,
double-check to make sure you have the cor-
rect ring type.

17 Repeat the procedure for each ring that
will be installed in the first cylinder and for
each ring in the remaining cylinders. Remem-
ber to keep rings, pistons and cylmders
matched up.

18 Once the ring end gaps have been
checked/corrected, the rings can be installed
on the pistons.

19 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 illus-
tration). If an anti-rotation tang is used, make
sure it's inserted into the drilled hole in the
ring groove. Next, install the upper side rail in
the same manner (see illustration). Don't
use a piston ring installation tool on the oil ring
side rails, as they may be damaged. Instead,

9.22 Use a piston ring installation tool to install the number 2 and
the number 1 (top) rings - be sure the directional mark on the
piston ring(s) is facing toward the top of the piston

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. Finally, install the lower side rail.
20 Aifter the three oil ring components have
been installed, check to make sure that both
the upper and lower side rails can be rotated
smoothly inside the ring grooves.

21 The number two (middle) ring is installed

. next. It's usually stamped with a mark which

must face up, toward the top of the piston. Do
not mix up the top and middle rings, as they
have different cross-sections. Note: Always
follow the instructions printed on the ring
package or box - different manufacturers may
require different approaches.

22 Use a piston ring installation tool and
make sure the identification mark is facing the
top of the piston, then slip the ring into the
middle groove on the piston (see illustra-
tion). Don't expand the ring any more than

9.19b DO NOT use a piston ring installation tool when
installing the oil control side rails

necessary fo slide it over the piston.

23 Install the number one (top) ring in the
same manner. Make sure the mark is facing
up. Be careful not to confuse the number one
and number two rings.

24 Repeat the procedure for the remaining
pistons and rings.

Installation

25 Before installing the piston/connecting
rod assemblies, the cylinder walls must be
perfectly clean, the top edge of each cylinder
bore must be chamfered, and the crankshaft
must be in place.

26 Remove the cap from the end of the
number one connecting rod (refer to the marks
made during removal). Remove the original
bearing inserts and wipe the bearing surfaces
of the connecting rod and cap with a clean,
lint-free cloth. They must be kept spotiessly
clean.

ide Hail

No. 2
Rin Gap
and Spacer

Expander Gap

Gag of Lower

No.1
Fllng Gap

Front

Ge of Upper
de Rall

9.30 Position the piston ring end gaps as shown
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9.35 Use a plastic or wooden hammer handle to push
the piston into the cylinder

Connecting rod bearing oil
clearance check

Refer to illustrations 9,30, 9.35, 9.37 and 9.41
27 Clean the back side of the new upper
bearing insert, then lay it in place in the con-
necting rod.

28 Make sure the tab on the bearing fits into
the recess in the rod. Don’t hammer the bear-
ing insert into place and be very careful not to
nick or gouge the bearing face. Don't lubricate
the bearing at this time.

29 Clean the back side of the other bearing
insert and install it in the rod cap. Again, make
sure the tab on the bearing fits into the recess
in the cap, and don't apply any lubricant. It's
critically important that the mating surfaces of
the bearing and connecting rod are perfectly
clean and oil free when they're assembled.

30 Position the piston ring gaps at 90-de-
gree intervals around the piston as shown
(see illustration).

31 Lubricate the piston and rings with clean
engine oil and attach a piston ring compres-
sor to the piston. Leave the skirt protruding
about 1/4-inch to guide the piston into the cyl-
inder. The rings must be compressed until
they're flush with the piston.

32 Rotate the crankshaft until the number
one connecling rod journal is at BDC (bottom
dead center) and apply a liberal coat of engine
oil to the cylinder walls.

33. With the mark on top of the piston facing
the front (timing belt or chain end) of the
engine, gently insert the piston/connecting rod
assembly into the number one cylinder bore
and rest the bottom edge of the ring compres-
sor on the engine block.

34 Tap the top edge of the ring compressor
to make sure it's contacting the block around
its entire circumference.

35 Gently tap-on the top of the piston with
the end of a wooden or plastic hammer han-
dle (see illustration) while guiding the end of
the connecting rod into place on the crank-
shaft journal. The piston rings may try to pop
out of the ring compressor just before enter-

9.37 Place Plastigage on each connecting rod bearing journal

parallel to the crankshaft centerline

ing the cylinder bore, so keep some down-
ward pressure on the ring compressor. Work
slowly, and if any resistance is felt as the pis-
ton enters the cylinder, stop immediately. Find
out what’s hanging up and fix it before pro-
ceeding. Do not, for any reason, force the pis-
ton into the cylinder - you might break a ring
and/or the piston.

36 Once the piston/connecting rod assem-
bly is installed, the connecting rod bearing oil
clearance must be checked before the rod
cap is permanently installed. ;
37 Cuta piece of the appropriate size Plasti-
gage slightly shorter than the width of the con-
necting rod bearing and lay it in place on the
number one connecting rod journal, parallel
with the journal axis (see illustration).

38 Clean the connecting rod cap bearing
face 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 (see illus-
tration 9.4).

39 Install the old rod bolts, at this time, and
tighten them to the torque listed in this Chap-
ter's Specifications. Note: Use a thin-wall
socket to avoid erroneous torque readings that
can result if the socket is wedged between the
rod cap and the bolt head. If the socket tends
to wedge itsell between the fastener and the
cap, lift up on it slightly until it no longer con-
tacts the cap. DO NOT rotate the crankshaft at
any time during this operation.

40 Remove the fasteners and detach the
rod cap, being very careful not to disturb the
Plastigage. :
41 Compare the width of the crushed Plasti-
gage to the scale printed on the Plastigage
envelope to obtain the oil clearance (see
illustration). The connecting rod oil clearance

is usually about 0.001 to 0.002 inch (0.025 to

0.05 mm). Consult an automotive machine
shop for the clearance specified for the rod
bearings on your engine.

42 If the clearance is not as specified, the
bearing inserts may be the wrong size (which
means different ones will be required). Before

deciding that different inserts are needed,
make sure that no dirt or oil was between the
bearing inserts and the connecting rod or cap
when the clearance was measured. Also,
recheck the journal diameter. If the Plastigage
was wider at one end than the other, the jour-
nal may be tapered. If the clearance still
exceeds the limit specified, the bearing will
have to be replaced with an undersize bear-
ing. Caution: When installing a new crank-
shaft always use a standard size bearing.

Final installation

43 Carefully scrape all traces of the Plasti-
gage material off the rod journal and/or bear-
ing face. Be very careful not to scratch the
bearing - use your fingernail or the edge of a
plastic card.

44 Make sure the bearing faces are per-
fectly clean, then apply a uniform 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.

9.41 Use the scale on the Plastigage
package to determine the bearing oil
clearance - be sure to measure the
widest part of the Plastigage and use
the correct scale; it comes with both
standard and metric scales
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45 Caution: Install new connecting rod cap
bolts. Do NOT reuse old bolts - they have
stretched and cannot be reused. Slide the
connecting rod back into place on the journal,
install the rod cap, install the new bolts and
tighten them to the torque listed in this Chap-
ter's Specifications. Again, work up to the
torque in three steps.

46 Repeat the entire procedure for the
remaining pistons/connecting rods.

47 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.

c) The mark on the piston must face the
front (timing belt end [four-cylinder
engine] or timing chain [V6 engine] end)
of the engine.,

d) Lubricate the cylinder walls liberally with
clean oil.

e) Lubricate the bearing faces when install-
ing the rod caps after the oil clearance
has been checked.

48 After all the piston/connecting rod
assemblies have been correctly installed,
rotate the crankshaft a number of times by
hand to check for any obvious binding.

49 As a final step, check the connecting rod
endplay, as described in Step 3. If it was cor-
rect before disassembly and the original
crankshaft and rods were reinstalled, it should
still be correct. If new rods or a new crank-
shaft were installed, the endplay may be inad-
equate. If so, the rods will have to be removed
and taken to an automotive machine shop for
resizing.

10 Crankshaft - removal and
installation

Removal

Refer to illustrations 10.1and 10.3

Note: The crankshaft can be removed only
after the engine has been removed from the
vehicle. It's assumed that the flywheel or
driveplate, crankshaft puiley, timing belt, oil
pan, oil pump body, oil filter and piston/con-
necting rod assemblies have already been
removed. The rear main oil seal retainer must
be unbolted and separated from the block
before proceeding with crankshaft removal.

1  Before the crankshaft is removed, mea-
sure the endplay. Mount a dial indicator with
the indicator in line with the crankshaft and
just touching the end of the crankshaft as
shown (see illustration).

2  Pry the crankshaft all the way to the rear
and zero the dial indicator. Next, pry the
crankshaft to the front as far as possible and
check the reading on the dial indicator. The
distance traveled is the endplay. A typical
crankshaft endplay will fall between 0.003 to
0.010 inch (0.076 to 0.254 mm). If it is greater

than that, check the crankshatft thrust surfaces
for wear after it's removed. If no wear is evi-
dent, new main bearings should correct the
endplay.

3 If a dial indicator isn't available, feeler
gauges can be used. Gently pry the crank-
shaft all the way to the front of the engine. Slip
feeler gauges between the crankshaft and the
front face of the thrust bearing or washer to
determine the clearance (see illustration).

4  Loosen the main bearing cap bolts (four-
cylinder engines) or lower cylinder block (bed-
plate) bolts 1/4-turn at a time each, until they
can be removed by hand. Loosen the bolts in

the reverse of the tightening sequence (see

illustrations 10.19a and 10.19b) .

5 If you're working on a four-cylinder
engine, remove the main bearing caps. If
you're working on a V6 engine, gently tap the
lower cylinder block with a soft-face hammer
around it's perimeter. Pull the lower cylinder
block straight up and off the cylinder block.
Try not to drop the bearing inserts if they come
out with the assembly.

6  Carefully lift the crankshaft out of the
engine. It may be a good idea to have an
assistant available, since the crankshaft is
quite heavy and awkward to handle. With the
bearing inserts in place inside the engine
block and main bearing caps or lower cylinder
block, reinstall the main bearing caps or lower
cylinder block onto the engine block and
tighten the bolts finger tight. If you're working
on a four-cylinder engine, make sure you
install the caps with the arrows pointing
towards the front (timing belt end) of the
engine.

Installation

7  Crankshaft installation is the first step in
engine reassembly. It's assumed at this point
that the engine block and crankshaft have
been cleaned, inspected and repaired or
reconditioned.

10.1 Checking
crankshaft
endplay with a
dial indicator

8  Position the engine block with the bottom
facing up.

9 Remove the bolts and lift off the main
bearing caps or lower cylinder block.

10 If they're sfill in place, remove the origi-
nal bearing inserts from the block and from
the main bearing cap assembly. Wipe the
bearing surfaces of the block and main bear-
ing cap assembly with a clean, lint-free cloth.
They must be kept spotlessly clean. This is
critical for determining the correct bearing oil
clearance.

Main bearing oil clearance

check -

Refer to illustrations 10.11, 10.17, 10.19a,
10.19b and 10.21

11 Without mixing them up, clean the back
sides of the new upper main bearing inserts
(with grooves and oil holes) and lay one in
each main bearing saddle in the engine block.
Each upper bearing (engine block) has an oil
groove and oil hole in it. Caution: The ol
holes in the block must line up with the oil

10.3 Checking the crankshaft endplay
with feeler gauges at the thrust
bearing journal
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10.17 Place the Plastigage onto the
crankshaft bearing journal as shown

holes in the upper bearing inserts. Note: The
thrust bearing on the four-cylinder engine is
located on the engine block number 3 journal.
The thrust bearing on the V6 engine is located
on the 4th journal on the lower cylinder block.
The thrust washer on the V6 engine is located
on the 4th journal (upper). Clean the back
sides of the lower main bearing inserts and
fay them in the corresponding location in the
main bearing caps or the lower cylinder block.
Make sure the tab on the bearing insert fits
into the recess in the block or lower cylinder
block. Caution: Do not hammer the bearing
insert into place and don'’t nick or gouge the
bearing faces. DO NOT apply any lubrication
at this time.

12 Clean the faces of the bearing inserts in
the block and the crankshaft main bearing
journals with a clean, lint-free cloth.

13 Check or clean the oil holes in the crank-
shaft, as any dirt here can go only one way -
straight through the new bearings.

14 Once you're certain the crankshaft is
clean, carefully lay it in position in the cylinder
block.

15 Before the crankshaft can be perma-
nently installed, the main bearing oil clearance
must be checked.

16 Cut several strips of the appropriate size
of Plastigage. They must be slightly shorter
than the width of the main bearing journal.

17 Place one piece on each crankshaft
main bearing journal, parallel with the journal
axis as shown (see illustration). ;

18 Clean the faces of the bearing inserts in
the main bearing caps or the lower cylinder
block. Hold the bearing inserts in place and
install the caps or the lower cylinder block
onto the crankshaft and cylinder block. DO
NOT disturb the Plastigage.

19 Apply clean engine oil to all bolt threads
prior to installation, then install all bolts finger-
tight. Tighten the bolts in the sequence shown
(see illustrations) progressing in steps, to
the torque listed in this Chapter's Specifica-
tions. DO NOT rotate the crankshaft at any
time during this operation.

20 Remove the bolts in the reverse order of
the tightening sequence and carefully lift the

10.19a Main bearing cap
bolt tightening sequence -
four-cylinder engines

36022-2C-10.18a HAYNES

19 17 21

| ' A

Rl Bl m i

O = 10.19b L lind
13 9”7 9 11 block bo‘m.?;:tz:i‘n; :
sequence - V6 engines
14— 5| 10N 12 |ol<-16
6 —=loL_2 o et g

P ialsvd

20 18 22
caps or the lower cylinder block straight up Final installation
Refer to illustration 10.28
24  Carefully lift the crankshaft out of the cyl-
inder block.
25 Clean the bearing insert faces in the cyl-
inder block, then apply a thin, uniform layer of

and off the block. Do not disturb the Plasti-
gage or rotate the crankshaft.

21 Compare the width of the crushed Plasti-
gage on each journal to the scale printed on
the Plastigage envelope to determine the
main bearing oil clearance (see illustration).
Check with an automotive machine shop for
the oil clearance for your engine.

22 If the clearance is not as specified, the
bearing inserts may be the wrong size (which
means different ones will be required). Before
deciding if different inserts are needed, make
sure that no dirt or oil was between the bear-
ing inserts and the cap assembly or block
when the clearance was measured. If the
Plastigage was wider at one end than the
other, the crankshaft journal may be tapered.
If the clearance still exceeds the limit speci-
fied, the bearing insert(s) will have to be
replaced with an undersize bearing insert(s).
Caution: When installing a new crankshaft
always install a standard bearing insert set.
23 Carefully scrape all traces of the Plasti-
gage material off the main bearing journals
and/or the bearing insert faces. Be sure to
remove all residue from the oil holes. Use
your fingernail or the edge of a plastic card -
don't nick or scratch the bearing faces.

10.21 Use the scale on the Plastigage
package to determine the bearing oil
clearance - be sure to measure the
widest part of the Plastigage and
use the correct scale; it comes with
both standard and metric scales



a ‘part in a loose or worn beanng

g it io EXACT specifications.

ngine cylinder, or any cylindrical

Iso used fo describe the process of

ging or accurately refinishing a hole with

i ol, as to bore an engine cylinder.
re size is the diameter of the hole.

~ Boring - Renewing the cylinders by cutting
~ them out to a specified size. A boring bar is
_ used to make the cut.

' Bottom end - A term which refers collectively
. to the engine block, crankshaft, main bear-
‘ nd the big ends of the connecting rods.

| -;are_a n - The period of operation between
 installation of new or rebuilt parts and time in
B 'whuch patts are worn to the correct fit. Driving

reduce_d _and varying speed for a specified
__eage" to permit parts to wear fo the correct

\shlng A one-piece sleeve placed in a

Camshaft - The shaft in the engine, on which
 series of lobes are located for operating the
alve mechanisms. The camshaft is driven by
gears or sprockets and a timing chain. Usu-
ally referred to simply as the cam.

- Carbon - Hard, or soft, black deposits found
in combustion chamber, on plugs, under
rings, on and under valve heads.

Cast iron - An alloy of iron and more than two
percent carbon, used for engine blocks and
heads because it's relatively inexpensive and
easy to mold into complex shapes.

Chamfer - To bevel across (or a bevel on) the
sharp edge of an object.

Chase - To repair damaged threads with a
; tap or die.

nting - Dismantling an engine and\

pan,

Crank kit - A regraund or
crankshaft and new main and connectmg rod
bearings.

Crankpin - The part of a crankshatt to which
a connecting rod is attached i

Crankshaft - The main rotati mber, or
shaft, running the length of the crankcase,
with offset throws to which the connecting
rods are attached; changes the reciprocating
motion of the pistons into rotating motion.

Cylinder sleeve - A replaceable sieeve, or
liner, pressed into the cylinder block to form
the cylinder bore.

D _
Deburring - Removing (rough
edges or areas) from a bearing.

Deglazer - A tool, rotated by an electric motor,
used to remove glaze from cyl:nder walis soa
new set of rings will seat.

Endplay - The amount of lengthwise move-
ment between two parts. As applied to a
crankshaft, the distance that the crankshaft
can move forward and back in the cylinder
block. -

Face - Amachinist’s term that refers to remov-
ing metal from the end of a shaft or the face
of a larger part, such as a fiywheel.

Fatigue - A breakdown of material through a

large number of loading and unloading cycles.

The first signs are cracks followed shortly by
breaks.

Feeler gauge - A thin strip of hardened steel,

“an exact thickness, used to check
s between parts.
ht The unloaded length or hmght

f parts, between the initial applica-
- and actual movement. Usually

Ied in a retapped hole to reduce the

Installed height - The spring's measured
length or height, as installed on the cylinder
head. Installed height is measured from the
spring seat to the underside of the spring
retainer.

J

Journal - The surface of a rotating shaft
which turns in a bearing. :

K

Keeper - The split lock that holds the valve
spring retainer in position on the valve stem.

Key - A small piece of metal inserted into
matching grooves machined into two parts fit-
ted together - such as a gear pressed onto a
shaft - which prevenis slippaga between the
two parts.

Knock - The heavy metallic engine sound,
produced in the combustion chamber as a
result of abnormal combustion - usually deto-
nation. Knock is usually caused by a loose or
worn bearing. Also referred to as detonation,
pinging and spark knock. Connecting rod or
main bearing knocks are created by too much
oil clearance or insufficient lubrication.

Lands - The portions of metél beMean the
piston ring grooves.

Lapping the valves - Grinding a valve face
and its seat together with lapping compound.
Lash - The amount of free motion in a gear
train, between gears, or in a mechanical
assembly, that occurs before movement can




begin. Usually refers to the lash in a valve
train.

‘Lifter - The part that rides against the cam to
transfer motion to the rest of the valve frain.

M
5.:1Machining - The process of using a machine
to remove metal from a metal part.

Main bearings - The plain, or babbit, bear-
ings that support the crankshaft.

Main bearing caps - The cast iron caps,
bolted to the bottom of the block that suppnﬂ
_ithe main bearings. i ‘ g

0.D. - Outside diameter.

Qil gallery - A pipe or drilled passageway in
the engine used to carry engine oil from one
area to another.

Oil ring - The lower ring, or rings, of a piston;
designed to prevent excessive amounts of oil
from working up the cylinder walls and into
- the combustion chamber. Also called an oil-
_control ring.

[Oil seal - A seal which keeps oil from leaking
out of a compartment. Usually refers to a
* dynamic seal around a rotatlng shaﬂ or other
. moving part. -

~O-ring - Atype of sealing ring made of a spe-
_ cial rubberlike material; in use, the O-ring is
. compressed into a groove to provide the seal-
- ing action.

- Overhaul - To completely disassemble a unit,
lean and inspect all parts, reassemble it with
he original or new parts and make all adjust-

- ments necessary for proper operation.

'Pilot bearing - A small bearing installed in
the center of the flywheel (or the rear end of

the crankshaft) to support the front end of the
input shaft of the transmission.

~ Pip mark - A little dot or indentation which
indicates the top side of a compression ring.

Piston - The cylindrical part, attached to the
connecting rod, that moves up and down in
the cylinder as the crankshaft rotates. When
the fuel charge is fired, the piston transfers
.. the force of the explosion to the connecting
od, then to the crankshaft.

Piston pin (or wrist pin) - The cylindrical
and usually hollow: steel pin that passes
through the piston. The piston pin fastens the
piston to the upper end of the connecting

Piston ring - The split ring fitted to the groove
in a piston. The ring contacts the sides of the
ring groove and also rubs against the cylinder
wall, thus sealing space between piston and
wall. There are two types of rings: Compres-
sion rings seal the compression pressure in
the combustion chamber; oil rings scrape
excessive oil off the cylinder wall.

Piston ring groove - The slots or grooves
cut in piston heads to hold piston rings in
position.

Piston skirt - The portion of the piston below
the rings and the piston pin hole.

Plastigage - A thin strip of plastic thread,
available in different sizes, used for measur-
ing clearances. For example, a strip of plasti-
gage is laid across a bearing journal and
mashed as parts are assembled. Then parts
are disassembled and the width of the strip is
measured to determine clearance between
journal and bearing. Commonly used to mea-
sure crankshaft main-bearing and connecting
rod bearing clearances.

Press-fit - A tight fit between two parts that
requires pressure to force the parts together.
Also referred to as drive, or force, fit.

Prussian blue - A blue pigment; in solution,
useful in determining the area of contact
between two surfaces. Prussian blue is com-
monly used to determine the width and loca-
tion of the contact area between the valve
face and the valve seat.

Race (bearing) - The inner or outer ring that

provides a contact surface for balls or rollers
in bearing.

Ream - To size, enlarge or smooth a hole by
using a round cutting tool with fluted edges.

Ring job - The process of reconditioning the
cylinders and installing new rings.

Runout - Wobble. The amount a shaft rotates
out-of-true.

Sadadle - The upper main bearing seat.
Scored - Scratched or grooved, as a cylinder

wall may be scored by abrasive particles
moved up and down by the piston rings.

Scuffing - A type of wear in which there’s a
transfer of -material between paris moving
against each other; shows up as pits or
grooves in the mating surfaces.

Seat - The surface upon which another part
rests or seats. For example, the valve seat is
the matched surface upon which the valve
face rests. Also used to refer to wearing info a
good fit; for example, piston rings seat after a
few miles of driving.

Short biock - An engine block complete with
crankshaft and piston and, usually, camshaft
assemblies.

Static balance - The balance of an object
while it's stationary.

Step - The wear on the lower portion of a ring
land caused by excessive side and back-
clearance. The height of the step indicates
the ring's extra side clearance and the length
of the step projecting from the back wall of
the groove represents the ring's back clear-
ance.

Stroke - The distance the piston moves when
traveling from top dead center to bottom dead
center, or from bottom dead center to top

dead center.

Stud - A metal rod with threads on both
ends. i :

Tang - A lip on the end of a plain béarings-\_-;
used to align the bearing during assembly.

Tap - To cut threads in a hole. Also refers tof‘
the fluted tool used to cut threads.

Taper - A gradual reduction in the width of a"

shaft or hole; in an engine cylinder, taper usu-
ally takes the form of uneven wear, more pro-
nounced at the top than at the bottom. i

Throws - The offset portions of the crank--
shaft to which the connectmg rods are -
affixed.

Thrust bearing - The main beanng that has
thrust faces to prevent excessive endplay, or
forward and backward movement of the
crankshatt.

Thrust washer - A bronze or hardened steel
washer placed between two moving parts.
The washer prevents longitudinal movement |
and provides a bearing surface for thrust sur- -
faces of parts.

Tolerance - The amount of variation permit-
ted from an exact size of measurement.
Actual amount from smallest acceptable -
dimension to largest acceptable dimension. .

U

Umbrella - An oil deflector placed near the
valve tip to throw oil from the valve stem
area. %

T

Undercut - A machined groove below the
normal surface. u

Undersize bearings - Smaller diameter bear_‘-_':_'_
ings used with re-ground crankshatt journals. .

Vv

Valve grinding - Refacing a valve in a valve-
refacing machine.

Valve train - The valve-operating méd‘ranism'__
of an engine; includes all components from
the camshaft to the valve.

Vibration damper - A cylindrical weight
attached to the front of the crankshatft to mini--

mize torsional vibration (the twist-untwist |
actions of the crankshaft caused by the cylm~ i
der firing impulses). Also called a harmonic
balancer.

Water jackat - The spaces around the cy ins
ders, between the inner and outer shells of

the cylinder block or head, through which
coolant circulates.

Web - A supporting structure across a cavity.

Woodruff key - A key with a radiused back-
side (viewed from the side).
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moly-base grease or engine assembly lube to
each of the bearing surfaces. Be sure fo coat
the thrust faces as well as the journal face of
the thrust bearing.

26 Make sure the crankshaft journals are
clean, then lay the crankshaft back in place in
the cylinder block.

27 Clean the bearing insert faces and apply
the same lubricant to them. Clean the engine
block and the bearing caps/lower cylinder
block thoroughly. The surfaces must be free
of oil residue.

28 - On V6 engines, apply a bead of RTV to
the engine block before installing the lower
cylinder block. Be sure the bead is the correct
thickness (see illustration).

29 On V6 engines, install the lower cylinder
block onto the crankshaft and cylinder block.
If you're working on a four-cylinder engine,
install the main bearing caps in their proper
locations, with the arrows on the caps facing
the front of the engine.

30 Prior to installation, apply clean engine
oil to all bolt threads wiping off any excess,
then install all bolts finger-tight.

31 Tighten the lower cylinder block (V6
engines) or caps (four cylinder engines) fol-
lowing the correct torque sequence (see illus-
trations 10.19a and 10.19b). Torque the bolts
to the Specifications listed in this Chapter.

32 Recheck the crankshaft endplay with a
feeler gauge or a dial indicator. The endplay
should be correct if the crankshaft thrust faces
aren't worn or damaged and if new bearings
have been installed.

33 Rotate the crankshaft a number of times

by hand to check for any obvious binding. It

should rotate with a running torque of 50 in-
Ibs or less. If the running torque is too high,
correct the problem at this time.

34 Install a new rear main oil seal (see
Chapter 2A or 2B).

11 Engine overhaul - reassembly
sequence

1 Before beginning engine reassembly,
make sure you have all the necessary new
parts, gaskets and seals as well as the follow-
ing items on hand:

Common hand tools

A 1/2-inch drive torque wrench

New engine oil

Gasket sealant

Thread locking compound
2 If you obtained a short block it will be
necessary to install the cylinder head, the oil
pump and pick-up tube, the oil pan, the water
pump, the timing belt and timing cover, and
the valve cover (see Chapter 2A or 2B). In
‘order to save time and avoid problems, the
external components must be installed in the
following general order:

Thermostat and housing cover

0.04 in (1Imm)

o O O

o]

\0.12 in (amm)/
{

o O (@]

O

(04 in (1mm)————>

10.28 Apply RTV sealant to
the cylinder block mating
surface - make sure the
bead of sealant is the
correct diameter

o O ®)

o

/ 0.04 in (1mm) X

T (.12 in (3mMmM)) =i

o/o

0.24 in (6mm)

Water pump

Intake and exhaust manifolds

Fuel injection components

Emission control components

Spark plug wires and spark plugs
Ignition coils

Oil fitter

Engine mounts and mount brackets
Clutch and flywheel (manual transaxle)
Driveplate (automatic transaxle)

12 Initial start-up and break-in after

overhaul

Warning: 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 engine oil and
coolant levels.

2  With the spark plugs out of the engine
and the ignition system and fuel pump dis-
abled, crank the engine until oil pressure reg-
isters on the gauge or the light goes out.

3  Instali the spark plugs, hook up the plug
wires and restore the ignition system and fuel
pump functions.

4  Start the engine. It may take a few
moments for the fuel system to build up pres-

sure, but the engine should start without a
great deal of effort.

5 After the engine starts, it should be
allowed to warm up to normal operating tem-
perature. While the engine is warming up,
make a thorough check for fuel, oil and cool-
ant leaks.

6 Shut the engine off and recheck the
engine oil and coolant levels,

7 - Drive the vehicle to an area with mini-
mum traffic, accelerate from 30 to 50 mph,
then allow the vehicle to slow to 30 mph with
the throttle closed. Repeat the procedure 10
or 12 times. This will load the piston rings and
cause them to seat properly against the cylin-
der walls. Check again for oil and coolant
leaks.

8  Drive the vehicle gently for the first 500
miles (no sustained high speeds) and keep a
constant check on the oil level. It is not
unusual for an engine to use oil during the
break-in period.

9 At approximately 500 to 600 miles,
change the oil and filter. \
10 For the next few hundred miles, drive the
vehicle normally. Do not pamper it or abuse
it.

11 After 2,000 miles, change the oil and fil-
ter again and consider the engine broken in.
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Cooling, heating and air condltlomng systems

Contents

Section : Section
Air conditioning accumulator - removal and installation ................ 15 Drivebeit check, adjustment and replacement............. See Chapter 1
Air conditioning and heating system - check and maintenance..... 13 Engine cooling fans - check and replacemsnl Tensn 4
Air conditioning compressor - removal and installation ................. 14 General information 1
Air conditioning condenser - removal and installation ................... 16 Heater core - replacement 12
Air conditioning orifice tube - removal and installation .................. 18 Heater/air conditioner control assembly -
Air conditioning pressure cycling switch - replacement................. 17 removal and installation 11
Antifreeze - general information .... 2 Qil cooler - removal and installation 19
Blower motor resistor and blower motor - replacement................ 10 Radiator - removal and installation 6
Coolant expansion tank - removal and installation..............c.ccoiae 5 Thermostat - check and replacement..... 3
Coolant level check ........ See Chapter 1 Underhood hose check and replacement.................... See Chapter 1
Coolant temperature sending unit - check and replacement......... 9 Water pump - check 7
Cooling system check... See Chapter 1 Water pump - replacement 8
Cooling system serwcmg (drannmg, flushing

and refiling)..........cccoveeeviiiiniinnnns See Chapter 1

Specifications
General

Expansion tank cap pressure rating....
Thermostat rating (opening to fully open temperature range)................
Cooling system capacity.........ccoeeceeiininranininssnnans

Refrigerant type..............
Refrigerant capacity..

Torque specifications
Condenser inlet and outlet nuts...........
Engine oil cooler mounting bolt (four-cylinder anglne) ............................
Radiator bracket support Bolts.............ccccvmvmii e,
Thermostat housing cover bolts ............cccceveniinins

Water pump bolts ..........ccociiniiniiniccia,
Water pump drivebelt tensioner Dolt..........ccocnimviinininenninninnnnens

13 to 18 psi (90 to 123 kPa)

194 to 223 degrees F (90 to 106 degmea C)
See Chapter 1

R-134a

Refer to HVAC specification tag

Ft-ibs (unless otherwise indicated) Nm
71 in-ibs 8
43 58
89 in-lbs ' 10
89 in-lbs ! 10
89 in-lbs X 10
89 in-lbs 10
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1 General information

Engine cooling system

The cooling system consists of a radia-
tor, an expansion tank, a pressure cap
(located on the expansion tank), a thermostat,
a cooling fan and clutch, and a belt-driven
water pump.

The expansion tank (referred to by the
manufacturer as a “degas bottle") functions
somewhat differently than a conventional
recovery tank. Designed to separate any
trapped air in the coolant, it is pressurized by
the radiator and has a pressure cap on fop.
The radiator on these models does not have a

~ pressure cap. When the thermostat is closed,
no coolant flows in the expansion tank, but
when the engine is fully warmed up, coolant
flows from the top of the radiator through a
small hose that enters the top of the expan-
sion tank, where the air separates and the
coolant falls into a coolant reservoir in the bot-
tom of the tank, which is fed to the cooling
system through a larger hose connected to
the lower radiator hose. Warning: Unlike a
conventional coolant recovery tank, the pres-

sure cap on the expansion tank should never . .

be opered after the engine has warmed up,
because of the danger of severe burns caused
by steam or scalding coolant.

Coolant in the left side of the radiator cir-
culates through the lower radiator hose to the
water pump, where it is forced through cool-
ant passages in the cylinder block. The cool-
ant then travels up into the cylinder head, cir-
culates around the combustion chambers and
valve seats, travels out of the cylinder head
past the open thermostat into the upper radia-
tor hose and back into the radiator.

When the engine is cold, the thermostat
restricts the circulation of coolant to the

engine. When the minimum operating tem--
perature is reached, the thermostat begins to

open, allowing coolant to return to the radia-
tor.

Transaxle cooling systems

Vehicles with an automatic transaxle are
equipped with a transaxle cooler, located
inside the radiator, which cools the transaxle
fluid. The transaxle is connected to the cooler
by a pair of hoses: one delivers hot transaxle
fluid to the radiator and the other brings the
cooled fluid back to the transaxle. Some auto-
matics are also equipped with an auxiliary
external cooler, located in front of the air con-
ditioning condenser and the radiator.

For more information on transaxle ozi
coolers, refer to Chapter 7.

Engine oil cooling system

Besides the engine and transaxle cool-
ing systems described above, engine heat is
also dissipated through an external oil cooler
that's integrated into the lubrication system.
The oil cooler helps keep engine and oil tem-
peratures within design limits under extreme
load conditions.

The oil cooling system on these models
consists of a cylindrical housing (oil cooler)
mounted inline between the oil filter and the
engine block, a heat exchanger inside the oil
cooler and a pair of coolant hoses that deliver
coolant from the radiator to the oil cooler
housing.

Heating system

The heating system consists of the
heater controls, the heater core, the heater
blower assembly (which houses the blower
motor and the blower motor resistor), and the
hoses connecting the heater core to the
engine cooling system. Hot engine coolant is
circulated through the heater core. When the
heater mode is activated, a flap door opens to
expose the heater box to the passenger com-
partment. A fan switch on the heater controls
activates the blower motor, which forces air
through the core, heating the air.

Air conditioning system

The air conditioning system consists of
the condenser, which is mounted in front of
the radiator, the evaporator case assembly

.under the dash, a compressor mounted on

the engine, and the plumbing connectlng all of

"* the above components. :
- A blower fan forces the warmer air of the

passenger compartment through the evapora-
tor core (sort of a radiator-in-reverse), trans-
ferring the heat from the air to the refrigerant.
The liquid refrigerant boils off into low pres-
sure vapor, taking the heat with it when it
leaves the evaporator.

2 - Antifreeze - general information

Refer to iflustration 2.5
Warning: Do not allow antifreeze to come in

“contact with your skin or painted surfaces of

the vehicle. Rinse off spills immediately with
plenty of water. Antifreeze is highly toxic if

- ingested. Never leave antifreeze lying around

in an open container or in puddles on the
floor; children and pets are attracted by its
sweet smell and may drink it. Check with local
authorities about disposing of used antifreeze.
Many communities have collection centers
which will see that antifreeze is disposed of
safely. Never dump used antifreeze on the
ground or pour it into drains.
Caution: Do not mix coolants of different col-
ors. Doing so might damage the cooling sys-
tem and/or the engine. The manufacturer
specifies either a green colored coolant or a
yellow colored coolant to be used in these
systems. Read the warning label in the engine
compartment for additional information.
Note: Non-toxic antifreeze is now manufac-
tured and available at local auto parts stores,
but even this type must be disposed of prop-
erly.

The cooling system should be filled with
a water/ethylene glycol based antifreeze solu-
tion, which will prevent freezing down to at
least -20-degrees F (even lower in cold cli-

2.5 Use a hydrometer (available at auto
parts stores) to test the condition
of your coolant

mates). It also provides protection agains
corrosion and increases the coolant boiling
point. The engines in these vehicles hawve
aluminum heads. Depending on the engine
and model year, the specified coolant varie:
(see the Chapter 1 Specifications). The manu
facturer recommends that the correct type o
coolant be used and strongly urges that coo¥

' ant types not be mixed.

Drain, flush and refill the cooling systen
at least every other year (see Chapter 1). The
use of antifreeze solutions for periods of lon:
ger than two years is likely to cause damage
and encourage the formation of rust and scale
in the system.

Before adding antifreeze to the system
inspect all hose connections. Antifreeze car
leak through very minute openings.

The exact-mixture of antifreeze to watel

- which you should use depends on the relative

weather conditions. The mixture should con-
tain at least 50-percent antifreeze, but should
never contain more than 70-percent anti-
freeze. Consult the mixture ratio chart on the
container before adding coolant.

Hydrometers are available at mast auto
parts stores to test the coolant (see illustra-
tion). Use antifreeze that meets Ford specifi-
cations for engines with aluminum heads.
Warning: Do not remove the coolant tank
cap, drain the coolant or perform any service
procedures on the cooling system until the
engine has cooled completely.

3 Thermostat - check and
replacement

Check

1 Before assuming the thermostat is to
blame for a cooling system problem, check
the coolant level, drivebelt tension (see Chap-
ter 1) and temperature gauge operation.

2 If the engine seems to be taking a long
time to warm up, based on heater output or
temperature gauge operation, the thermostat
is probably stuck open. Replace the thermo-
stat with a new one.
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3.8a Disconnect the radiator hose from
~ the thermostat housing cover -
four-cylinder engine shown

3  If the engine runs hot, use your hand to
check the temperature of the lower radiator
hose. If the hose isn't hot, but the engine is,
the thermostat is probably stuck closed, pre-
venting the coolant inside the engine from
escaping to the radiator. Replace the thermo-
stat. Caution: Don't drive the vehicle without
a thermostat. The computer may stay in open
loop and emissions and fuel economy will suf-
fer. .

4 If the lower radiator hose is hot, it means
that the coolant is flowing and the thermostat
is open. Consult the Troubleshooting Section
at the front of this manual for cooling system
diagnosis.

Replacement

Refer to illustrations 3.8a and 3.8b

Warning: Wait until the engine is completely
cool before performing this procedure.

Note: The thermostat and thermostat housing
on 2.3L engine models are replaced as an
assembly.

5 Disconnect the cable from the negative
battery terminal (see Chapter 5).

6 Drain the cooling system (see Chapter 1).
If the coolant is relatively new and still in good
condition, save it and reuse it.

7  Follow the lower radiator hose to the
engine to locate the thermostat housing.

3.12 Remove the three mounting bolts to
separate the thermostat housing cover
from the housing

3.8b Remove the spring clamp from the
radiator hose at the thermostat housing
cover - V6 engine shown

8 Loosen the hose clamp, then detach the
hose from the fitting (see illustrations). If it's
stuck, grasp it near the end with a pair of
adjustable pliers and twist it to break the seal,
then pull it off. If the hose is old or if it has
deteriorated, cut it off and install a new one.

9  If the outer surface of the thermostat
housing cover, which mates with the hose, is
already corroded, pitted, or otherwise deterio-
rated, it might be damaged even more by
hose removal. If it is, replace the thermostat
housing cover.

Four-cylinder models

Refer to illustrations 3.10 and 3.11

10 Remove the fasteners and detach the
thermostat cover (see illustration). If the
cover is stuck, tap it with a soft-face hammer
to jar it loose. Be prepared for some coolant
to spill as the gasket seal is broken.

11 Note how it's installed, which end is fac-
ing up, or out and then remove the thermostat
(see illustration).

V6 models

Refer to illustrations 3.12, 3.13a and 3.13b

12 Remove the fasteners and detach the
thermostat housing cover (see illustration). If
the cover is stuck, tap it with a soft-face ham-
mer to jar it loose. Be prepared for some cool-

3.13a Lift off the thermostat
housing cover...

3.10 Remove the thermostat housing
cover to access the thermostat

3.11 Remove the thermostat from the

housing, but note that the jiggle valve

on the thermostat is located in
the 12 o’clock position

ant to spill as the gasket seal is broken.

13 Note how it's installed, which end is fac-
ing up, or out, and then remove the thermo-
stat (see illustrations).

All models
Refer to iflustration 3.15
14 Remove all traces of old gasket material

3.13b ... and remove the thermostat -
V6 engine shown
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3.15 Install a new rubber seal around the
perimeter of the thermostat

and sealant from the housing and cover with a
gasket scraper.

15 Install a new rubber gasket on the ther-
mostat (see illustration) and then install the
thermostat in the housing, spring-end first.
Make sure that you install the thermostat with
the “jiggle valve” at 12 o'clock (see illustra-
tion 3.11). If the thermostat housing cover
uses a paper gasket, dip the new gasket in
water and position it on the thermostat hous-
ing with the holes in the gasket aligned with
the bolt holes in the housing.

16 Install the thermostat housing cover and
bolts and then tighten the bolts to the torque
listed in this Chapter’s Specifications.

17 Reattach the radiator hose to the ther-
mostat housing cover. Make sure that the
hose clamp is still tight. If it isn't, replace it.

18  Reéfill the cooling system (see Chapter 1).
19 Reconnect the battery. After you're done,
the Powerirain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1).

20 Start the engine and allow it to reach
normal operating temperature, then check for
leaks and proper thermostat operation (as
described in Steps 2 through 4).

4.3 Locate the cooling fan relays in the fuse/relay box
in the engine compartment

4.1 Lift up on the tab lock to release the
cooling fan connector

4 Engine cooling fans - check and
replacement

Warning: To avoid possible 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.

Note 1: Always be sure to check for blown
fuses before attempting to diagnose an elec-
trical circuit problem.

Note 2: Four-cylinder models are equipped
with a high, a medium and a low speed cool-
ing fan relay. V6 models are equipped with a
low speed relay, a medium speed relay and
two high speed fan relays that are controlled
by the PCM.

Check

Refer to illustrations 4.1, 4.3 and 4.5

1 Ifthe engine is overheating and the cool-
ing fan is not coming on when the engine tem-
perature rises to an excessive level, unplug
the fan motor electrical connector(s) (see
illustration) and connect the motor directly to
the battery with fused jumper wires. If the fan
motor doesn't come on, replace the motor.

2  If the radiator fan motor is okay, but it

A\

isn't coming on when the engine gets hot, the
fan relay might be defective. A relay is used to
control a circuit by turning it on and off in
response to a control decision by the Power-
train Control Module (PCM). These control
circuits are fairly complex, and checking them
should be left to a qualified automotive techni-
cian. Sometimes, the control system can be
fixed by simply identifying and replacing a bad
relay.

'3 Locate the fan relays in the engine com-

partment fuse/relay box (see illustration).

4  Testthe relay (see Chapter 12).

5  If the relay is okay, check all wiring and
connections to the fan motor. Refer to the wir-
ing diagrams at the end of Chapter 12. If no
obvious problems are found, the problem
could be the Engine Coolant Temperature
(ECT) sensor or the Powertrain Control Mod-
ule (PCM). Have the cooling fan system and
circuit diagnosed by a dealer service depart-
ment or repair shop with the proper diagnostic
equipment. Note: These models are equipped
with a cooling fan motor resistor. Have the
resistor checked if the fan motor does not
respond to the speed variations signaled by
the PCM (see illustration).

Replacement

Refer to illustrations 4.12a, 4.12b, 4.13a,
4.13b, 4.15, 4.17 and 4.18

Warning 1: Wait until the engine is completely
cool before performing this procedure.
Warning 2: 2005 and later models have a
Supplemental Restraint System, or Airbag
sensor, mounted in the center of the radiator
support bracket. It will be necessary to disarm
the system prior to performing any work
around the radiator, fans or other components
in this area (see Chapter 12)

6  Disconnect the cable from the negative
battery terminal (see Chapter 5).

7 Disconnect the fan motor electrical
connector(s) (see lllustration 4.1).

8 Raise the vehicle and secure it on jack-
stands.

9  Drain the cooling system (see Chapter 1).

4.5 The fan motor resistor is located above the left cooling fan
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4.12a Remove the bolts from the center
support (upper bolt shown) ...

If the coolant is relatively new and still in good
condition, save it and reuse it.

10 Remove the hood latch (see Chapter 11).
11 Remove the upper radiator hose (see
illustration 6.7). Loosen the hose clamp by
squeezing the ends together. Hose clamp pli-
ers work best, but regular pliers will work also.
If the radiator hose is stuck, grasp it near the
end with a pair of adjustable pliers and twist it
to break the seal, then pull it off. If the hose is
old or if it has deteriorated, cut it off and install

4.13b ... and the left side radiator support bracket bolts

4.17 Use a flat-bladed screwdriver and drive the locking

4.12b ... and the lower section of the
center support

a new one.
12 Remove the center support bolis (see
illustrations) and lift the center support from
the engine compartment.

13 Remove the left and right upper radiator
support brackets (see illustrations).

14 Tilt the radiator forward to make addi-
tional clearance for fan removal,

15 Detach the wire harness from the fan
shroud, remove the upper and lower fan
shroud mounting bolts (see illustration) and

4.13a Remove the right side radiator
support bracket bolts . . .

then carefully lift the fan motor and shroud out
of the engine compartment as a single assem-
bly.

16 Remove the fan mounting screws.

17 To detach the fan blade from the motor,
remove the nut or retaining clip from the motor
shaft (see illustration). Remove the fan blade
from the motor. _

18 To detach the motor from the shroud,
remove the retaining bolts (see illustration).
Remove the motor from the shroud.

washer off the fan motor shaft

4.18 Remove the fan motor mounting bolts
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5.3 Location of the expansion tank
mounting nuts

19 Installation is the reverse of removal.
Note: When reinstalling the fan assembly,
make sure the rubber air shields around the
shroud are still in place - without them, the
cooling system may not work efficiently.

20  Reconnect the battery and refill the cool-
ing system (see Chapter 1). After you're done,
the Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1).

21 Start the engine and allow it to reach
normal operating temperature, then check for
leaks and proper operation.

5 Coolant expansion tank - removal
and installation

Refer to fllustration 5.3

Warning: Wait until the engine is completely
cool before beginning this procedure.

1  Drain the cooling system (see Chap-
ter 1).

2  Disconnect the expansion tank hose.

3 Remove the expansion tank mounting
nuts (see illustration). Lift the tank out of the
engine compartment,

4 Clean out the tank with soapy water and

6.7 Detach the expansion tank

hose (A) and the upper radiator

a brush to remove any deposits inside. Inspect
the reservoir carefully for cracks. If you find a
crack, replace the reservoir.

5 Installation is the reverse of removal.

6 Radiator - removal and
installation

Warning 1: Wait until the engine is completely
cool before beginning this procedure.

Warning 2: 2005 and later models have a
Supplemental Restraint System, or airbag
sensor, mounted in the center of the radiator
support bracket. It will be necessary to disarm

‘the system prior to performing any work

around the radiator, fans or other components
in this area (see Chapter 12)

Removal

Refer to illustration 6.6, 6.7 and 6.8

1 Disconnect the cable from the negative
battery terminal (see Chapter 5).

2  Raise the vehicle and place it securely
on jackstands. Remove the lower splash
shields. :

3  Drain the cooling system (see Chapter 1).
If the coolant is relatively new and in good

hose (B) from the upper right side of the radiator

6.8 Remove the radiator support brackets and lift out the radiator

6.6 Detach the hoses
from the lower left side
of the radiator

A  Lower radiator hose

B Transaxle fluid
cooler hose

C  Expansion tank
hose

condition, save it and reuse it.

4 Unbolt the cooling fan shrouds from the
radiator (see Section 4).

5 Remove the hood latch and the center
support (see illustrations 4.12a and 4.12b).
6  Disconnect the lower radiator hose and
expansion tank hose from the left side tank of
the radiator (see illustration). If the vehicle is
equipped with an automatic transaxle, also
detach the cooler hose from its fitting on the
side tank.

7  Lower the vehicle and disconnect the
expansion tank hose and upper radiator hose
from the right side of the radiator (see illus-
tration). Also, if the vehicle is equipped with
an automatic transaxle, disconnect the other
fluid cooler hose from the upper left side of
the radiator.

8 Remove the radiator support brackets
from the radiator support beam and the radia-
tor (see illustration).

9  Carefully lift out the radiator. Don't spill
coolant on the vehicle or scratch the paint.
Make sure the rubber radiator insulators that
fit on the bottom of the radiator and.into the
sockets in the body remain in place in the
body for proper reinstallation of the radiator.
10 Remove bugs and dirt from the radiator
with compressed air and a soft brush. Don't
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bend the cooling fins. Inspect the radiator for
leaks and damage. If it needs repair, have a
radiator shop or a dealer service department
do the work.

Installation

11 Inspect the rubber insulators in the lower
crossmember for cracks and deterioration.
Make sure that they're free of dirt and gravel.
When installing the radiator, make sure that
it's correctly seated on the insulators before
fastening the top brackets.

12 Installation is otherwise the reverse of
the removal procedure. After installation, fill
the cooling system with the correct mixture of
antifreeze and water (see Chapter 1).

13 Reconnect the battery. After you're done,
the Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1).

14 Start the engine and check for leaks.
Allow the engine to reach normal operating
temperature, indicated by the upper radiator
hose becoming hot. Recheck the coolant level
and add more if required.

15 |If you're working on an automatic
transaxle equipped vehicle, check and add
fluid as needed.

7 Water pump - check

1 A failure in the water pump can cause
serious engine damage due to overheating.

2  If afailure occurs in the pump seal, cool-
ant will leak from the front cover (four-cylinder
models) or the water pump housing (V6 mod-
els). Note: The water pump on four-cylinder
engines is mounted in the front cover and on
V6 engines in a water pump housing near the
thermostat housing.

3  Water pumps are equipped with weep or
vent holes. It is possible to check the water
pump weep hole using a flashlight. If a failure

oceurs in the pump seal, coolant will leak from

the hole. Use the flashlight to find the vent
hole on the water pump and check for leaks.

8.8 Clean the water pump bolt threads, the threaded holes in the

8.6 Remove the bolts and separate the
water pump pulley from the pump

Note: Some slight black staining around the
weep hole is normal. If the stain is heavy
brown or actual coolant is evident, replace the
pump.

4 If the water pump shaft bearings fail,
there may be a howling sound near the water
pump while it's running. With the engine off,
shaft wear can be felt if the water pump pulley
is rocked up-and-down. Don't mistake drive-
belt slippage, which causes a squealing
sound, for water pump bearing failure.

5 A quick water pump performance check
is to put the heater on. If the pump is failing, it
won't be able to efficiently circulate hot water
all the way to the heater core as it should.

8 Water pump - replacement

Warning: Wait until the engine is completely
cool before beginning this procedure.

Removal

1  Disconnect the cable from the negative
battery terminal (see Chapter 5).

2  Drain the cooling system (see Chap-
ter 1).

3  Remove the drivebelt on four-cylinder

housing and the pump mating surface of the housing

8.7 Remove the water pump bolts

models or the water pump drivebelt on V6
models (see Chapter 1).

Four-cylinder models

Refer o illustration 8.6, 8.7 and 8.8

4 Loosen the right front wheel lug nuts.
Raise the vehicle and secure it on jackstands.
5 Remove the right front wheel and the
fender splash shield. '
6 Remove the water pump pulley (see
illustration).

7 Remove the bolts attaching the water
pump to the engine block and remove the
pump from the engine (see illustration). If
the water pump is stuck, gently tap it with a
soft-faced hammer to break the seal.

8  Clean the bolt threads and the threaded

holes in the engine (see illustration) and

remove all corrosion and sealant. Remove all
traces of old gasket material from the sealing
surfaces.

V6 models

Refer to illustrations 8.10, 8.11a, 8.11b

and 8.12

9  Remove the air filter housing (see Chap-
ter 4), :

10 Remove the water pump drivebelt ten-

sioner (see illustration). If you're working on

8.10 Remove the water pump drivebelt tensioner bolt
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8.11a Remove the water pump bolts

a 2006 or later model, remove the water pump
pulley. Note: This requires a special puller
that bolts to the hub of the pulley.

11 Remove the water pump mounting bolts
{see illustrations).

12 Clean all the gasket and O-ring surfaces
on the pump (see illustration) and the hous-
ing. :

All models

13 Compare the new pump to the old one to
make sure that they're identical.

14 Apply a thin film of RTV sealant to hold
the new gasket in place during installation.
Caution: Make sure that the gasket is cor-
rectly positioned on the water pump and the
mating surfaces are clean and free of old gas-
ket material. Carefully mate the pump to the
water pump housing.

15 Install the water pump bolts and tighten
them fo the torque listed in this Chapter's
Specifications.

16 The remainder of installation is the
reverse of removal. Refill the cooling system
(see Chapter 1) when you're done.

17 Reconnect the battery. After you're done,
the Powertrain Control Module (PCM) must
releam its idle and fuel trim strategy for opti-

8.12 Remove the water pump gasket

mum driveability and performance (see Chap-
ter 5, Section 1). ;
18 Operate the engine to check for leaks.

9 Coolant temperature sending unit
- check and replacement

Warning: Wait until the engine is completely
cool before beginning this procedure.

Note: Four-cylinder models are equipped with
a cylinder head temperature sensor instead of
a coolant temperature sensor (V6 models),
Refer to Chapter 6 for additional information.

Check

1 The coolant temperature indicator sys-
tem consists of a warning light or a tempera-
ture gauge on the dash and a coolant temper-
ature sending unit mounted on the engine. On
the models covered by this manual, the Cylin-
der Head Temperature (CHT) sensor (four
cylinder models) or Engine Coolant Tempera-
ture (ECT) sensar (V6 models), which is an
information sensor for the Powertrain Control
Module (PCM), also functions as the coolant
temperature sending unit. :

8.11b Separate the water pump from the housing

2 If an overheating indication occurs
check the coolant level in the system and ther
make sure all connectors in the wiring har
ness between the sending unit and the indica:
tor light or gauge are tight.

3  When the ignition switch is turned tc
START and the starter motor is turning, the
indicator light (if equipped) should come on.
This doesn’'t mean the engine is overheated,
it just means that the bulb is good.

4 If the light doesn't come on when the
ignition key is turned to START, the bulb might
be burned out, the ignition switch might be
faulty or the circuit might be open.

5  As soon as the engine starts, the indica-
tor light should go out and remain off, unless
the engine overheats. If the light doesn’t go
out, the wire between the sending unit and the
light could be grounded, the sending unit
might be defective, or the ignition switch might
be faulty (see Chapter 12). Check the coolant
to make sure it's correctly mixed; plain water,
with no antifreeze, or coolant that's mainly
water, might have too low a boiling point to
activate the sending unit (see Chapter 1).

Replacement
6  See Chapter 6.

10.2 Unplug the blower motor resistor connector, then remove

the mounting screws
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10 Blower motor resistor and blower
motor - replacement

Warning: The models covered by this manual
are equipped with Supplemental Restraint
systems (SRS), more commonly known as
airbags. Always disable the airbag system
before working in the vicinity of any airbag
system component to avoid the possibility of
accidental deployment of the airbag, which
could cause personal injury (see Chapter 12).

Blower motor resistor

Refer to illustration 10.2

1 Remove the lower trim panel from below
the glovebox (see Chapter 11).

2 Disconnect the electrical connector from
the blower motor resistor (see illustration).

3 Remove the blower motor resistor
mounting screws and remove the resistor
from the evaporator housing.

4 Installation is the reverse of removal.

Blower motor
Refer to illustrations 10.6 and 10.7
5  Remove the lower trim panel from below

the glovebox (see Chapter 11).

6 Disconnect the blower motor electrical
connector (see illustration). :

7 Remove the blower motor mounting
screws (see illustration) and remove the
blower motor.

8 Installation is the reverse of removal.

11 Heater/air conditioner control
assembly - removal and
installation

Refer to illustrations 11.3, 11.4a and 11.4b
Warning: The models covered by this manual
are equipped with Supplemental Restraint
systems (SRS), more commonly known as
airbags. Always disable the airbag system
before working in the vicinity of any airbag
system component fo avoid the possibility of
accidental deployment of the airbag, which
could cause personal injury (see Chapter 12).
1 Disconnect the cable from the negative
battery terminal (see Chapter 5).

2  Remove the dashboard center trim panel
(see Chapter 11).

11.4a Remove the temperature blend door control cable mounting
screw and separate the cable assembly
from the control assembly

10.6 Location of the blower motor
electrical connector

3  Remove the heater/air conditioner con-
trol assembly retaining screws (see illustra-
tion).

4~ Disconnect the temperature blend door
control cables, the blower motor switch and
temperature control switch connectors (see
illustrations).

5 Installation is the reverse of removal.

11.3 Location of the heater/air conditioner control

assembly mounting screws

11.4b Release the tabs and disconnect the blower switch and
temperature control switch connectors
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12.2 To disconnect the heater hoses from the heater core pipes,

squeeze the tabs on the spring clamps together with a pair of
pliers and slide them up the hoses

12 Heater core - replacement

Refer to illustrations 12.2, 12.4, 12.5, 12.6
and 12.7

Warning 1: The models covered by this man-
ual are equipped with Supplemental Restraint
systems (SRS), more commonly known as
airbags. Always disarm the airbag system
before working in the vicinity of any airbag
system component to avoid the possibility of
accidental deployment of the airbag, which
could cause personal injury (see Chapter 12).
Warning 2: Wait until the engine is completely
cool before beginning this procedure.

1  Disconnect the cable from the negative
battery terminal (see Chapter 5).

2 Drain the cooling system (see Chapter 1),
then disconnect the heater hoses from the
heater core inlet and outlet pipes at the fire-
wall (see illustration).

3 Remove the instrument panel (see
Chapter 11).

4  Remove the lever from the heater blend

12.6 Remove the screws and detach the cover
from the HVAC housing

door shaft (see illustration).

5  Remove the actuating rod from the lever
(see illustration).

6 Remove the heater core cover screws
(see illustration).

7 Pull the heater core out of the housing
(see illustration).

8 Installation is the reverse of removal.
Don't forget to reconnect the heater core inlet
and outlet hoses at the firewall.

9 Refill the cooling system (see Chapter 1)
when you're done.

13 Air conditioning and heating

system - check and maintenance

Refer to illustration 13.1

Warning: The air conditioning system is
under high pressure. Do not loosen any hose
fittings or remove any components until after
the system has been discharged by a dealer
service department or service station. Always
wear eye protection when disconnecting air
conditioning system fittings.

12.4 Carefuily pry

12.7 Slide the heater core from the housing

the lever off the blend door shaft

12.5 Remove the actuating rod
from the lever

1 The following maintenance checks
should be performed on a regular basis to
ensure the air conditioner continues to oper-
ate at peak efficiency.
a) Check the compressor drivebelt. If it's
worn or deteriorated, replace it (see
Chapter 1).
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13.1 Look for the evaporator drain
hose on the firewall; make sure
it isn’t plugged

b) Check the drivebelf tension and, if nec-
essary, adjust it (see Chapter 1).

¢) Check the system hoses. Look for
cracks, bubbles, hard spots and deterio-
ration. Inspect the hoses and all fittings
for oil bubbles and seepage. If there's
any evidence of wear, damage or leaks,
replace the hose(s).

d) Inspect the condenser fins for leaves,
bugs and other debris. Use a “fin comb”
or compressed air to clean the con-
denser.

e) Make sure the system has the correct
refrigerant charge.

) Check the evaporator housing drain tube
(see illustration) for blockage.

2  It's a good idea to operate the system for
about 10 minutes at least once a month, par-
ticularly during the winter. Long term non-use
can cause hardening, and subsequent failure,
of the seals.

3  Because of the complexity of the air con-
ditioning system and the special equipment
necessary to service it, in-depth troubleshoot-
ing and repairs are not included in this manual

13.7 If the air conditioning system is properly charged, the
refrigerant line from the condenser to the evaporator
- should feel warm right before the orifice tube (A)

(refer to the Haynes Automotive Heating and
Air Conditioning Repair Manual). However,
simple . checks and component replacement
procedures are provided in this Chapter.

‘4 The most common cause of poor cooling

is simply a low system refrigerant charge. If a
noticeable drop in cool air output occurs, the
following quick check will help you determine
if the refrigerant level is low.

Checking the refrigerant

charge

Refer to illustration 13.7

5  Warm the engine up to normal operating
temperature.

6 Place the air conditioning temperature
selector at the coldest setting and the blower
at the highest setting. Open the vehicle doors
(to make sure the air conditioning system
doesn’t cycle off as soon as it cools the pas-
senger compartment). .

7  With the compressor engaged - the
clutch will make an audible click and the cen-
ter of the clutch will rotate - feel the refrigerant
line in front of the orifice tube and also right
before the evaporator (see illustration). The
line should feel warm at the orifice tube and
cold near the evaporator. If so, the system is
properly charged.

8 Place a thermometer in the dashboard
vent nearest the evaporator and operate the
system until the indicated temperature is
around 40 to 45 degrees F. If the ambient
(outside) air temperature is very high, say 110
degrees F, the duct air temperature may be as
high as 60 degrees F, but generally the air
conditioning is 30-50 degrees F cooler than
the ambient air. Note: Humidity of the ambi-
ent air also affects the cooling capacity of the
system. Higher ambient humidity lowers the
effectiveness of the air conditioning system.

Adding refrigerant

Refer to illustrations 13.12 and 13.15
9  Buy an automotive charging kit at an

and cold near the evaporator (B)

13.12 Cans of R-134A refrigerant (available at auto parts stores)
can be added to the low side of the air conditioning system
with a simple recharging kit (V6 engine shown)

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. Because one can of refrig-
erant may not be sufficient to bring the system
charge up to the proper level, it's a good idea
to buy an additional can. Make sure that one
of the cans contains red refrigerant dye. If the
system is leaking, the red dye will leak out
with the refrigerant and help you pinpoint the
location of the leak. Caution: There are two
types of refrigerant used in automotive sys-
tems; R-12 - which has been widely used on
earlier models and the more environmentally-
friendly R-134a used in all models covered by
this manual. These two refrigerants (and their
appropriate refrigerant oils) are not compati-
ble and must never be mixed or components
will be damaged. Use only R-134a refrigerant
in the models covered by this manual.

10 Hook up the charging kit by following the
manufacturer’s instructions. Warning: DO
NOT hook the charging kit hose to the system
high side! The fittings on the charging kit are
designed fo fit only on the low side of the sys-
tem.

11 Back off the valve handle on the charg-
ing kit and screw the kit onto the refrigerant
can, making sure first that the O-ring or rub-
ber seal inside the threaded portion of the kit
is in place. Warning: Wear protective eye-
wear when dealing with pressurized refriger-
ant cans.

12 Remove the dust cap from the low-side
charging connection and attach the quick-
connect fitting on the kit hose (see illustra-
tion). :

13  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 compres-
sor to be running. Your compressor may cycle
off if the pressure is low due to a low charge.
If the clutch cycles off, you can pull the low-
pressure cycling switch plug and attach a
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13.15 Insert a thermometer in the center
vent, turn on the air conditioning system
and wait for it to cool down; depending
on the humidity, the output air should
be 30 to 40 degrees cooler than the
ambient air temperature

Jjumper wire to the terminals in the connector.
This will keep the compressor ON.

14  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. Allow stabiliza-
tion time between each addition.

15 If you have an accurate thermometer,
place it in the center air conditioning vent (see
illustration) and then note the temperature of
the air coming out of the vent. A fully-charged
system which is working correctly should cool
down to about 40 degrees F. Generally, an air
conditioning system will put out air that is 30
to 40 degrees F cooler
than the ambient air. For example, if the ambi-
ent (outside) air temperature is very high (over
100 degrees F), the temperature of air coming
out of the registers should be 60
to 70 degrees F.

16  When the can is empty, turn the valve
handle to the closed position and release the
connection from the low-side port. Replace
the dust cap. Caution: Never add more than
one can of refrigerant to the system. If more
refrigerant than that is required, the system
should be evacuated and leak tested.

17 Remove the charging kit from the can
and store the kit for future use with the pierc-
ing valve in the UP position, to prevent inad-
vertently piercing the can on the next use.

Heating systems

18 |If the carpet under the heater core is
damp, or if antifreeze vapor or steam is com-
ing through the vents, the heater core is leak-
ing. Remove it (see Section 12) and install a
new unit (most radiator shops will not repair a
leaking heater core).

19 If the air coming out of the heater vents
isn't hot, the problem could stem from any of
the following causes:

a) The thermostat is stuck open, preventing
the engine coolant from warming up
enough to carry heat to the heater core.
Replace the thermostat (see Section 3).

13.23 Remove the glove box (see
Chapter 11) and insert the nozzle of the
disinfectant can into the evaporator
housing by shoving it through the
air recirculation door

b) There is a blockage in the system, pre-
venting the flow of coolant through the
heater core. Feel both heater hoses at
the firewall. They should be hot. If one of
them is cold, there is an obstruction in
one of the hoses or in the heater core, or
the heater control valve is shut. Detach
the hoses and back flush the héater core
with a water hose. If the heater core is
clear but circulation is impeded, remove
the two hoses and flush them out with a
water hose.

¢) If flushing fails to remove the blockage
from the heater core, the core must be
replaced (see Section 12).

Eliminating air conditioning
odors

Refer to illustration 13.23

20 Unpleasant odors that often develop in
air conditioning systems are caused by the
growth of a fungus, usually on the surface of
the evaporator core. The warm, humid envi-
ronment there is a perfect breeding ground for
mildew to develop.

21 The evaporator core on most vehicles is
difficult to access, and factory dealerships
have a lengthy, expensive process for elimi-
nating the fungus by opening up the evapora-
tor case and using a powerful disinfectant and
rinse on the core until the fungus is gone. You
can service your own system at home, buf it
takes something much stronger than basic
household germ-killers or deodorizers.

22 Aerosol disinfectants for automotive air
conditioning systems are available in most
auto parts stores, but remember when shop-
ping for them that the most effective treat-
ments are also the most expensive. The basic
procedure for using these sprays is to start by
running the system in the RECIRC mode for
ten minutes with the blower on its highest
speed. Use the highest heat mode to dry out
the system and keep the compressor from
engaging by disconnecting the wiring connec-
tor at the compressor (see Section 14).

14.5 Disconnect the connector from the
compressor clutch field coil

23 Make sure that the disinfectant can
comes with a long spray hose. Point the noz-
zle through the air recirculation door so that it
protrudes inside the evaporator housing (see
illustration), and then spray according to the
manufacturer's recommendations. Try to
cover the whole surface of the evaporator
core, by aiming the spray up, down and side-
ways. Follow the manufacturer’'s recommen-
dations for the length of spray and waiting
time between applications.

24 Once the evaporator has been cleaned,
the best way to prevent the mildew from com-
ing back again is to make sure your evapora-
tor housing drain tube is clear (see illustra-
tion 13.1).

14 Air conditioning compressor -
removal and installation

Warning: The air conditioning system .is
under high pressure. DO NOT loocsen any fit-
tings or remove any components until after
the system has been discharged. Air condi-
tioning refrigerant must be properly dis-
charged into an EPA-approved container at a
dealer service department or an automotive
air conditioning repair facility. Always wear
eye protection when disconnecting air condi-

“ tioning system fittings.

Note: If you are replacing the compressor,
you must also replace the accumulator (see
Section 16) and the orifice tube (see Sec-
tion 18).

Removal

Refer to illustration 14.5

1 Have the air conditioning system dis-
charged by a dealer service department or by
an automotive air conditioning shop before
proceeding (see Warning above).

2 Loosen the right front wheel lug nuts.

Raise the vehicle and secure it on jackstands.
Remove the right front wheel.

3 Remove the right front fender splash
shield.

4 Remove the drivebelt (see Chapter 1).

5  Disconnect the electrical connector from
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14.9 Remove the iniet and outlet line
manifold bolt from the compressor
and separate the lines from
the compressor

the compressor clutch field coil (see illustra-
tion).

Four-cylinder models

6 Disconnect the compressor inlet and
outlet line manifold from the compressor.
Remove and discard the old O-rings.

7  Remove the compressor mounting bolts
and remove the compressor.

V6 models

Refer to illustrations 14.9 and 14.10

8  Disconnect the engine block heater elec-
trical connector, if equipped.

9  Disconnect the compressor inlet and
outlet line manifold from the compressor (see
illustration). Remove and discard the old
O-rings.

10 Remove the compressor mounting bolts
(see illustration) and remove the compres-
sor.

Installation

11 If a new compressor is being installed,
follow the directions with the compressor
regarding the draining of excess oil prior to
installation.

12 The clutch may have to be transferred

16.3b Lift up on the spring lock tool to
release the coupling

14.10 Location of the air conditioning
compressor bolts (V6 model shown)

from the original to the new compressor.

13 Before reconnecting the inlet and outlet
lines to the compressor, replace all manifold
O-rings and lubricate them with refrigerant oil.
14 Installation is otherwise the reverse of
removal.

15 Replace the orifice tube (see Section 18).
16 Have the system evacuated, recharged
and leak tested by the shop that discharged it.

15 Air conditioning accumulator -
removal and installation

Refer to iflustration 15.3a, 15.3b, 15.4

and 15.5

Warning: The air conditioning system is
under high pressure. DO NOT loosen any fit-
tings or remove any components until after
the system has been discharged. Air condi-
tioning refrigerant must be properly dis-
charged info an EPA-approved container at a
dealer service department or an automotive
air conditioning repair facility. Always wear
eye protection when disconnecting air condi-
tioning system fittings.

1 Have the air conditioning system dis-

15.4 Remove the protective cover from
the evaporator line coupler, then use the
spring lock tool to disconnect the line

15.3a Install the air conditioning line
spring lock tool with the lip of the tool
towards the spring inside the coupling

charged by a dealer service department or by
an automotive air conditioning shop before
proceeding (see Warning above).

2  Disconnect the air conditioning pressure
cycling switch electrical connector (see Sec-
tion 17).

3  Disconnect the condenser line from the
accumulator (see illustrations). Use special
spring lock coupling tools to disconnect the air
conditioning line. Cap the line to prevent con-
tamination. Remove and discard the old
O-ring.

4 Disconnect the line from the accumulator
to the evaporator (see illustration). Cap the :
line to prevent contamination. Remove and
discard the old O-ring.

5 Remove the accumulator mounting
bracket nuts (see illustration) and remove
the accumulator.

6 Replace all old O-rings. Before installing
the new O-rings, coat them with refrigerant
oil.

7 Installation is otherwise the reverse of
removal.

8 Take the vehicle to the shop that dis-
charged it and have the system evacuated
and recharged.

15.5 Location of the accumulator
mounting nuts
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16.3 Remove the nuts and disconnect the inlet and outlet
refrigerant lines from the condenser

16 Air conditioning condenser -
removal and installation

Refer to illustration 16.3, 16.4 and 16.6
Warning: The air conditioning system is
under high pressure. DO NOT loosen any fit-
tings or remove any components until after
the system has been discharged. Air condi-
tioning refrigerant must be properly dis-
charged info an EPA-approved container at a
dealer service department or an automotive
air conditioning repair facility. Always wear
eye protection when disconnecting air condi-
tioning system fittings.

Note: The accumulator should be replaced if
the condenser was damaged, causing the
system to be open for some time (see Sec-
tion 15).

1 Have the air conditioning system dis-
charged by a dealer service department or an
automotive air conditioning shop before pro-
ceeding (see Warning above).

2 Remove the front bumper cover (see
Chapter 11).

3  Disconnect the refrigerant inlet and out-

16.6 Lift the
' condenser away
from the radiator,
being careful not to -
damage the fins on
the radiator

let lines from the condenser (see illustra-
tion). Cap the lines to prevent contamina-
tion.

4  Remove the power steering cooler lines
from the front of the condenser and position
them off'to the side (see illustration 6.8).

5 Remove the left and right radiator sup-
port brackets (see illustration).

6 Remove the condenser (see illustra-
tion 6.8). If you're going to reinstall the same
condenser, store it with the line fittings facing
up to prevent oil from draining out.

7  If you're going to install a new condenser,
pour one ounce of refrigerant oil of the correct
type into it prior to installation.

8 Before reconnecting the refrigerant lines
to the condenser, be sure to coat a pair of new
O-rings with refrigerant oil, install them in the
refrigerant line fittings and then tighten the
condenser inlet and outlet nuts to the torque
listed in this Chapter’s Specifications.

9 Installation is otherwise the reverse of
removal,

10 Have the system evacuated, recharged
and leak tested by the shop that discharged
it.

16.4 Remove the bracket bolts and position the power
steering fluid cooler off to the side '

17 Air conditioning pressure cycling
switch - replacement

Refer to iflustration 17.1

Note: The pressure cycling switch is located
on top of the accumulator. The pressure
cycling switch detects low refrigerant line pres-
sure at 22 to 28 psi, switches the A/C system
off, then back on again at 40 to 47 psi. If the
pressure increases over 550 psi, the pressure
cut-off switch, located in the high pressure line
between the compressor and the accumulator,
shuts the system off. A Schrader valve in the
accumulator prevents refrigerant loss during
pressure cycling switch replacement.

1 Unplug the electrical connector from the
pressure cycling switch (see illustration).

2 Unscrew the pressure cycling switch
from the accumulator.

3  Lubricate the switch O-ring with clean
refrigerant oil of the correct type.

4  Screw the new switch onto the accumu-
lator threads until hand tight, then tighten it
securely.

5 Reconnect the electrical connector.

17.1 The air conditioning pressure
cycling switch is mounted on top of
the accumulator

[ - |
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18.2a Remove the protective cover from the

air conditioning line coupling

18 Air conditioning orifice tube -
removal and installation

Refer to illustrations 18.2a, 18.2b, 18.2¢c

and 18.3

Warning: The air conditioning system is
under high pressure. DO NOT loosen any
hose fittings or remove any components until
the system has been discharged. Air condi-
tioning refrigerant must be properly dis-
charged into an EPA-approved recovery/
recycling unit by a dealer service department
or an automotive air conditioning repair facil-
iy. Always wear eye protection when discon-
necting air conditioning system fittings.

Note: The orifice tube is located in the con-
denser to evaporator line. The orifice tube
changes the high pressure liquid refrigerant
into @ low pressure liguid.

1 Have the air conditioning system dis-
charged by a dealer service department or by

18.2c ... and release the coupler by pressing
the tool into the spring

an automotive air conditioning shop before
proceeding (see Warning above).

2  Disconnect the refrigerant line from the
condenser to the evaporator (see illustra-
tions).

3 Using a pair of needle-nose pliers pull
the orifice tube from the line (see illustra-
tion).

4 Installation is the reverse of removal. Be
sure to remove and discard the old O-rings.

5 Take the vehicle back to the shop that
discharged it. Have the system evacuated,
recharged and leak tested.

19 Oil cooler - removal and
installation

Warning: Wait until the engine is completely
cool befare beginning this procedure.

1 Raise the vehicle and place it securely
on jackstands.

18.2b Install the special spring lock tool . . .

2 Drain the engine coolant and the engine
oil (see Chapter 1).
3 Remove the oil filter (see Chapter 1).

Four-cylinder models

4  Disconnect the two coolant hoses from
the oil cooler.

5  Remove the oil cooler mounting bolt and
detach the oil cooler from the engine block.

6  Be sure to install 2 new O-ring.

7  Installation is the reverse of removal.
Tighten the oil cooler mounting bolt to the
torque listed in this Chapter's Specifications.

V6 models

8 Remove the two coolant hoses from the
oil cooler.

9 Unscrew the oil cooler from the engine
block.

10 Be sure to use a new O-ring.

11 Installation is the reverse of removal.

18.3 Remove the orifice tube using needle nose pliers
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Fuel and exhaust systems
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- Fuel pump/fuel level sending unit module -

removal and installation ..

Fuel pump/fuel pressure - check 2
Fuel rail and injectors - removal and |nstaliat|en
Fuel tank - removal and installation...
Fuel tank cleaning and repair - general |nformat10n
General information and precautions ... 2
Multi-port Fuel Injection (MF1) system - general infermat[on 10
Throttle body - inspection, removal and installation ........
Underbody fuel/brake line check ...
Underhood:hose:check........... i s i dan bbb,
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.. See Chapter 1

Specifications

Fuel pressure
e T L e e E
2002
FOUT=CYINABE BIGINE . ....u e umasnossidzts s arssespisnnsssiisin shssidsammass shm
V6 engine...
2003 and 2004 {beth engmes)
2005'and lateri(both engines):.. it mmmunnilai i s mm
Fuel injector resistance
2001
EBUF GO B OGING. < e ot i s o A e
VeenRgine. aisennniniaiinannii st el
2002 through 2004
Fourscylinder-engine:........ciiainnainintinniagas
V(e e 11 PR RO SO e Ml RIS, 1 | i I
2005:and later  aud e sl i s R i

Torque specifications

Throttle body-to-intake manifold bolts _
Four-cylinder engine
V6 engine.., T Bl

Fuel rail mountlng bolts

Fuel pulsation damper bolts {four—cyllnder engme)

35 to 65 psi (240 to 448 kPa)

35 to 65 psi (240 to 448 kPa)
39 to 55 psi (270 to 380 kPa)
50 to 65 psi (345 to 448 kPa)
39 psi (270 kpa)

11.4 to 12.6 ohms
10.3 to 17.3 ohms

13.8 to 15.2 ohms
13.1 to 14.5 ohms.
11 to 18 ohms

62 in-lbs (7 Nm)
89 in-Ibs (10 Nm)
89 in-lbs (10 Nm)
53 in-lbs (6 Nm)
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1 General information and
precautions

This Chapter covers the removal and
installation procedures for the important parts
of the air intake, fuel and exhaust systems.
Because emission-control systems are inte-
gral parts of the engine management system,
there are many cross-references to Chapter
6. Information on the engine management
system, information sensors and output actu-
ators is in Chapter 6.

The air intake system consists of the air
filter housing, the air intake duct, the throttle
body and the intake manifold. Incoming air
passes through the air filter element, the Mass
Air Flow (MAF) sensor, the throttle body, the
intake manifold plenum and the intake mani-
fold “runners" before being mixed with fuel
sprayed into the intake ports by the fuel injec-
tors. This Chapter covers removal of the air
filter housing; the replacement procedure for
the air filter element is in Chapter 1. The MAF
sensor measures the mass (volume) of air
entering the engine and sends an analog
(continuously variable) voltage signal to the
Powertrain Control Module (PCM), which
uses this data to determine how much fuel to
deliver for the correct air/fuel ratio. The
replacement procedure for the MAF sensor is
in Chapter 6. The removal and installation
procedure for the throttle body is in this Chap-
ter. The removal and installation procedure for
the intake manifold is in Chapter 2.

The Multiport Fuel Injection (MFI) system
consists of the fuel tank, an electric fuel pump/
fuel level sending unit module mounted inside
the tank, the fuel rail, the pulsation damper
(dampens the pulsations produced by the
pumping action of the electric fuel pump), the
fuel injectors and the metal and plastic fuel
fines that connect the various components of
the MFI system. The electric fuel pump/fuel
level sending unit module can be replaced
(the procedure is in this Chapter) but you can-
not replace the fuel pump, the fuel level send-
ing unit or any other part of the module sepa-
rately. If any part of the module is defective,
you must replace the entire unit. You'll also
find removal and installation procedures for
the fuel rail and injectors and for the pulsation
damper in this Chapter.

All vehicles covered by this manual are
equipped with a “returnless” fuel system.
Four-cylinder models use an Electronic
Returnless Fuel System (ERFS). There is no
fuel pressure regulator and no fuel return line
on ERFS-equipped models. Instead, the fuel
pressure is regulated by controlling the fuel
pump speed. The fuel pump is controlled by
the Fuel Pump Driver Module (FPDM) inside
the Powertrain Control Module (PCM).

V6 models use a Mechanical Returnless
Fuel System (MRFS). These models have a
fuel pressure regulator, which is located on the
fuel pump/fuel level sending unit module inside
the tank. They also have a short return line
between a junction in the fuel supply line and
the fuel pump/fuel level sending unit module.

\

2.3 The fuel pump relay

is located in the engine

compartment fuse and
relay box

The junction is located just downstream from,
and to the left of, the fuel filter. Both the fuel
supply line and the short fuel return line are
pressurized. When the fuel pressure exceeds
the upper threshold of the system's normal
operating pressure, the fuel pressure regulator
opens and fuel returns to the tank via the
return line.

The exhaust system consists of the
exhaust manifold(s), the catalytic converters,
the muffler and the exhaust pipes connecting
these components. The system is suspended
from the vehicle pan by rubber hangers. You'll

- find the removal and installation procedures

for the exhaust manifold(s) in Chap-
ter 2, and for the rest of the exhaust system in
this Chapter. There is also more information
about catalytic converters in Chapter 6.

The exhaust system is another area that
you should service carefully, particularly when
the engine is running, because the exhaust
system reaches very high operating tempera-
tures. Even brief contact with any part of the
exhaust system can cause serious burns if
the engine is running or has just been turned
off. The catalytic converters run at even higher
temperatures than the rest of the exhaust sys-
tem, so be extremely cautious when working
around them.

2 Fuel pressure relief procedure

Refer to illustration 2.3

Warning: Gasoline is exiremely 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 gas-type appliance (such as a water heater
or a clothes dryer) is present. Since gasoline
is carcinogenic, wear latex gloves when
there’s a possibility of being exposed to fuel,
and, 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,
When you perform any kind of work on the

fuel system, wear safely glasses and have a
Class B lype fire extinguisher on hand.
Caution: After the fuel pressure has been
relieved, it's a good idea fo 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 The fuel system referred to in this Chap-
ter is defined as the fuel tank and tank-
mounted fuel pump/fuel gauge sender unit,
the fuel filter, the fuel injectors and the metal
pipes and flexible hoses of the fuel lines
between these components. All these contain
fuel, which will be under pressure while the
engine is running and/or while the ignition is
switched on.

2  The pressure will also remain for some
time after the ignition has been switched off,
and it must be relieved before any fuel lines
are disconnected.

3  Torelieve fuel system pressure, start the
engine and then remove the fuel pump relay
(see illustration). The engine will run briefly,
then stall. Turn the engine over once or twice
to verify that all fuel system pressure has
been released, then switch off the ignition.
Warning: This procedure will merely relieve
the increased pressure necessary for the
engine to run. Remember that fuel will still be
present in the system components, and take
precautions accordingly before disconnecting
any of them. Disconnect the cable from the
negative terminal of the battery before per-
forming any work on the fuel system.

4 Don't forget to install the relay when your
work is completed. Note that, once the fuel
system has been depressurized and drained
(even partially), it will take significantly longer
to restart the engine - perhaps several sec-
onds of cranking - before the system is refilled
‘and pressure restored.

3  Fuel pumpl/fuel pressure - check

Warning: Gasoline is extremely flammable,
so take extra precautions when you work on
any part of the fuel system. See the Warning
in Section 2.

Fuel pump operation check
1 The fuel pump is located inside the fuel
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3.3a Atypical fuel pressure gauge setup
suitable for checking the fuel pressure
on V6 models

tank, which muffles its sound when the engine
is running. But you can actually hear the fuel
pump if you sit inside the vehicle with the win-
dows closed, turn the ignition key to ON (not
START) and listen carefully for the whirring
sound made by the fuel pump as it's briefly
turned on to pressurize the fuel system prior to
starting the engine (the sound will come from
under the rear seat, because the fuel tank is
located below it). You will only hear a soft whir-
ring sound for a second or two, but that sound
tells you that the pump is working. If you can't
hear the pump, remove the fuel filler cap,
depress the spring-loaded door inside the fuel
filler neck, then have an assistant turn the igni-
tion switch to ON while you listen for the sound
of the pump being primed.

2  If the pump does not come on when the
ignition key is turned to ON, check the fuel
pump fuse and relay (both of which are
located in the engine compartment fuse and
relay box). If the fuse and relay are okay,
check the wiring back to the fuel pump (see
Section 5 for information on how to access
the fuel pump electrical connector). If the fuse,

relay and wiring are okay, the fuel pump is .

3.4b ... then hook up the fuel pressure gauge 3.4c ...and you're ready to chec

3.3b On V6 models, the fuel bressure test
port is a Schrader valve located on the left
end of the fuel rail

probably defective. If the pump runs continu-
ously with the ignition key in its ON position,
the Powertrain Control Module (PCM) is prob-

ably defective. Have the PCM checked by a

dealer service department or other qualified
repair shop.

Fuel pressure check

Refer to illustrations 3.3a, 3.3b, 3.3c, 3.4a,
3.4b, 3.4c,

3 To check the fuel pressure on a V6
engine, you'll need a fuel pressure gauge with
an adapter that fits the Schrader valve on the
left end of the fuel rail (see illustration). Four-
cylinder engines do not have a Schrader
valve, so you will need to obtain a fuel pres-
sure gauge (see illustration) with which you
can tee into the fuel system at a suitable fuel
line fitting.

4  Relieve the fuel pressure (see Section
2). If you're using a pressure gauge with a
bleeder valve, make sure that the valve is
closed. On V6 models, it's easy to connect a
fuel pressure gauge to the Schrader valve test
port (see illustrations). On four-cylinder
models; you'll have to tee into the fuel system

3.3c A typical fuel pressure gauge setup
suitable for checking the fuel pressure on
four-cylinder models; these models don’t
have a Schrader valve test port on the fuel
rail, so you'll have to disconnect the fuel
supply line at the fuel rail (or at some
other fuel supply line connection in the
engine compartment) and tee into it

3.4a First, screw on the adapter

at the connection between the fuel supply line
and the fuel rail. §

5  Start the engine and allow it to idle. Note
the gauge reading as soon as the pressure

k the fuel pressure on a

V6 engine (this setup won’t work on four-cylinder
models because they don’t have a test port)
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4.3a To disconnect an R-clip type fuel line
coupling (this one is the connector on the
inlet side of the fuel filter), spread the
two legs of the clip apart...

stabilizes, and compare it with the pressure
listed in this Chapter's Specifications.

a) If the pressure is lower than specified,
check the fuel lines and hoses for kinks,

. blockages and leaks. Remove the fuel
pump module (see Section 5) and check
the fuel strainer for restrictions. If all
these components are okay, the fuel fil-
ter could be clogged or the fuel pump
module could be defective.

b) If the fuel pressure is higher than speci-
fied, replace the fuel pump module (the
pressure regulator, part of the fuel pump
module, is not available separately).

6  Turn off the engine. Verify that the fuel
pressure stays at the specified level for five
minutes after the engine is turned off.

7  Relieve the fuel pressure (see Section
2), then disconnect the fuel pressure gauge.
Be sure to cover the fitting with a rag before
loosening it. Mop up any spilled gasoline.

8  Start the engine and verify that there are
no fuel leaks.

4  Fuel lines and fittings - general
information

Warning 1: Gasoline is extremely flammable,
so fake extra precautions when you work on
any part of the fuel system. See the Warning
in Section 2.
Warning 2: Before disconnecting any fuel line
couplings, relieve the residual pressure in the
fuel system (see Section 2) and equalize tank
pressure by removing the fuel filler cap. This
procedure will merely relieve the increased
pressure necessary for the engine to run -
remember that fuel will still be present in the
system components, so you should be ready
to mop up fuel spills when disconnecting fuel
line couplings. ‘
-1 Ford uses three kinds of fuel line “cou-

plings” (connectors):

*R-clip” (also known as “duck-bill clip” or
*horseshoe clip”) quick-release couplings

Push-connect quick-release couplings

Spring-lock couplings

4.3b ...then pull the clip out and detach
the coupling from the component
{coupling removed for clarity)

4.3d ... pull the clip down (coupling
removed for clarity) . . .

The procedure for releasing each type of cou-
pling is different. But a few rules of thumb
apply to all Ford couplings. First, always dis-
connect all fuel line couplings from a fuel sys-
tem component before loosening the compo-
nent for removal. Second, when you discon-
nect an R-clip or push-connect quick-release
coupling, always inspect the condition of the
clip and the coupling before reconnecting the
coupling. And when you disconnect a spring-
lock coupling, always inspect the O-rings and
the garter spring before reconnecting the cou-
pling. Most of these couplings are under the
same pressure as the rest of the fuel system,
so fo avoid leaks (and fires!) make very sure
that the clip and coupling are in good condi-
tion. At one time, the clips for these couplings
were generally available, at least at Ford deal-
erships (for example, factory fuel filter kits
included new clips for the couplings connect-
ing the fuel lines to the inlet and outlet sides of
the filter). Now that is no longer the case.
Even if a clip is the only part of the coupling
that's damaged, you might not be able to
obtain a new clip without buying a new cou-
pling. And in most cases, the coupling itself is
a non-removable part of the fuel line, so you
might have to replace an entire fuel line just to
get that new clip!

4.3c' Here's another type of R-clip fuel line
coupling (this one is the connector
on the outlet side of the fuel filter); to
disconnect it, squeeze the two legs
of the clip foward each other

4.3e ...then grasp the coupling and line
and pull it straight off the pipe on the filter
(this type of R-clip coupling is also
referred to as a “horseshoe clip” coupling
because of the shape of the clip)

All couplings

2 Inspect the visible internal parts of the
coupling for dirt. If more than a light coating of
dust is present, clean off the coupling before
disassembling it. The seals in the coupling will
stick to the fuel line as they age. Twist the
coupling on the line, then push and pull the
coupling until it moves freely.

R-clip quick-release couplings
Refer to illustrations 4.3a through 4.3e

3  Relieve the fuel system pressure (see
Section 2), then remove the clip from the cou-
pling by bending the shipping tab down until it
clears the coupling. Then, using only your
hands, spread the two legs apart (or squeeze
them together, depending on the type of R-clip
coupling) to disengage the coupling, then pull
the clip down until it protrudes from the cou-
pling body. Do not use any tools for this part
of the procedure. Finally, pull lightly on the
wide part of the clip and work it clear of the
line and the coupling (see illustrations).
Finally, grasp the coupling and pull it straight
off.
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4.5a To disconnect a push-connect quick-release coupling,
squeeze the two white locking tabs with a pair of
needle-nose pliers .. . .

4.9 Before disconnecting a spring-lock
coupling, remove the safety cover

4  Before reinstalling the coupling on the
line, wipe off the end of the line with a clean
cloth. Inspect the inside of the coupling and
make sure that it's free of dirt. To reinstall the
coupling on the line, align the coupling and line
and push the coupling into place. When the
coupling engages, you will hear an audible
click. Pull on the coupling to verify that it's com-
pletely engaged. When installing the clip, care-
fully guide the legs into their respective holes,
then push the clip up until the legs snap into
place. The coupling is now locked on.

Push-connect quick-release
couplings
Refer to illustrations 4.5a and 4.5b

5 To disconnect this type of coupling,

relieve the fuel system pressure (see Sec-
tion 2), then squeeze the locking tabs together
with.a pair of needle-nose pliers (see illustra-
tion) and pull off the coupling (see illustra-
tion),

6  Before reconnecting the coupling, wipe
off the end of the line with a clean cloth.
Inspect the inside of the coupling and make
sure that it's free of dirt. To reconnect the cou-
pling, insert the fuel line into the coupling until

4.5b ... then pull off the coupling (notice that the locking tab part
of the coupling remains on the other fuel line (or, in this case, the

pipe on top of the fuel pump/fuel level sending unit module)

b

4.10a Install the special tool on the
spring-lock coupling exactly as shown
(the tool only fits one way). ..

you hear an audible click. Pull on the coupling
to verify that it's fully engaged.

Spring-lock couplings

Refer to illustrations 4.9, 4.10a, 4.10b, 4.10c,
4.10d and 4.10e

7 The fuel supply line is connected to the
fuel rail by a spring-lock coupling. The male
side of the spring-lock coupling, which is
sealed by two O-rings, is inserted into the
flared female side. The coupling is secured by
a garter spring which prevents disengage-
ment by gripping the flared end of the female
fitting. A safety cover clips onto the coupling to
provide additional security.

8  To disconnect a spring-lock coupling,
you will need to obtain a spring-lock coupling
tool, available at most auto parts stores. Be
aware that 3/8-inch and 1/2-inch couplings
(and other sizes) require different tools. These
tools are inexpensive, and are usually sold in
sets anyway.

9  First, relieve the fuel system pressure
(see Section 2), then remove the safety cover
(see illustration).

10 Install the spring-lock coupling tool (see

4.10b ... close the clamshell halves of
the tool around the coupling. ..

4.10c ... push the tool to the right to
disengage the garter spring from the
flared end on the female side of
the coupling . ..

illustrations). Then push the coupling tool
firmly toward the garter spring housing (see
illustration) to disengage the garter spring
from the flared end of the female side of the
connection. Now pull the two fuel lines apart
(see illustrations).
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4.10d ... hold the tool in that position and pull the two

fuel lines apart

11 Before reconnecting the coupling, wipe
off the ends of both fuel lines with a clean
cloth. Inspect the condition of the O-rings and
the garter spring. If either O-ring or the garter
spring is damaged or worn, replace it.

12 < To reconnect a spring-lock coupling,
press the two sides of the connection together
until the flared end of the male side of the fit-
ting is locked into place by the garter spring.
Pull on the coupling to verify that it's fully
engaged. Be sure to install the safety clamp.
13  When you're done, turn the ignition key
to ON (not START) and re-pressurize the fuel
system, which will take a moment, then check
for fuel leakage around the coupling. If there
are no signs of leaks, start the engine and
check again. - ! :

5 Fuel pump/fuel level sending unit
module - removal and installation

Refer to illustrations 5.4a, 5.4b, 5.5, 5.7
and 5.8

Warning: Gasoline is extremely flammable,

5.4a Pull back the carpeting covering the fuel pump/fuel level
‘sending unit access cover. ..

so take extra precautions when you work on

any part of the fuel system. See the Warning

in Section 2.

1  Relieve the residual pressure in the fuel
system (see Section 2), and equalize tank
pressure by removing the fuel filler cap. j
2  Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).

3 Fold the rear seat cushion forward (see
Chapter 11 if necessary).

4  Remove the carpeting covering the fuel
pump/fuel level sending unit module access
cover (see illustration), then remove the
access cover (see illustration). To reduce the
risk of introducing water, dirt and dust into the
tank while it is open, use a vacuum cleaner to
clean the carpeting surrounding the access
cover hole. Also blow (or wipe) off any dirt
from the top of the fuel pump/fuel level send-
ing unit and from the surface of the tank sur-
rounding the module.

5 Disconnect the fuel pump/fuel level
sending unit module electrical connector (see
illustration). Also disconnect the electrical
connector for the fuel pressure sensor. Set

4.10e Open the clamshell halves of the tool and you should see at
least one of the O-rings on the male side of the coupling exposed.
This indicates that the coupling is disconnected, so you can
remove the tool and pull the two lines apart

the connectors and the electrical harnesses
aside. ;

6 Disconnect the fuel supply and return
lines from the fuel pump/fuel level sending
unit module (see Section 4). Use a rag to soak
up any spilled fuel.

7 Unscrew the fuel pump/fuel level send-
ing unit module retaining ring by turning it
counterclockwise. If the ring is tight, use a
hammer and a brass punch fo loosen it (see
illustration). ] g

8  Remove the fuel pump/fuel level sending
unit module, taking care not to bend the send-
ing unit float arm (see illustration).

9  Before installing the pump, inspect the
neoprene gasket (see illustration 5.8) for
cracks, tears and deterioration. If it's worn or
damaged, replace it. Also inspect the fuel
pump inlet filter at the base of the pump. Make
sure that it's clean and free of debris and dirt.
If it's dirty, try washing it with carburetor
cleaner spray. If this filter is seriously dam-
aged, you'll have to replace the fuel pump/fuel
level sending unit module. The filter is not
available separately.

5.4b ...remove the access cover screws and remove the cover
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5.5 Disconnect the electrical connectors for the fuel pump/fuel
level sending unit module and for the fuel pressure sensor,
then disconnect the fuel line connection(s) (see Section 4)

10  Align the fuel pump/fuel level sending
unit module with its hole in the tank and care-
fully insert it into the tank. Make sure that you
don't damage the float arm during installation.

If the float arm is bent, the fuel level gauge .

reading will be incorrect. The remainder of
installation is the reverse of removal.

11  After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

6 Fuel tank - removal and
installation

Refer to illustrations 6.7, 6.8, 6.11, 6.12

and 6.13

Warning 1: Gasoline is extremely flammable,
so take extra precautions when you work on

5.8 Carefully remove the fuel pump/fuel level sending unit module .
from the fuel tank; angle the pump as shown so that the fuel
level sending unit float arm clears the edge of the access hoie.
Be sure to inspect the neoprene gasket for wear and damage
while the pump is out

any part of the fuel system. See the Warning
in Section 2.

Warning 2: Before disconnecting or opening
any part of the fuel system, relieve the resid-
ual pressure (see Section 2), and equalize the
pressure inside the fuel tank by removing the
fuel filler cap.

1 There is no fuel tank drain plug, so it's
easier to remove the fuel tank when it's nearly
empty. If that's not possible, try to siphon out
the fuel in the tank before removing the tank
(see Step 5).

2 Relieve the fuel system pressure (see
Section 2).

3 Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).

4  Working inside the vehicle, disconnect
the electrical connectors from the fuel pump/
fuel level sending unit module and from the
fuel pressure sensor (see Section 5). Also dis-
connect the fuel line(s) (some models have
two, others only have one). If you don't need

5.7 To unscrew the fuel pump/fuel level sending unit module
retaining ring, turn it counterclockwise; if it’s tight, loosen
it with a hammer and a brass punch

to siphon any fuel from the tank, it's not nec-
essary to remove the module to remove the
tank (as long as everything is disconnected
from the modulet).

5  If there's still a lot of fuel in the tank,
siphon or hand-pump the remaining fuel from
the tank now. We recommend that you siphon
the fuel out of the tank through the hole in the
top of the tank for the fuel pump/fuel level
sending unit module, but you can also siphon
it out through the fuel filler neck or through the

fuel filler neck pipe (at the tank), after you

have disconnected the fuel filler neck hose

from the fuel tank. Warning: Don't start the

siphoning action by mouth! Use a siphoning
kit (available at most auto parts stores).

6 Loosen the left rear wheel lug nuts, raise
the vehicle and place it securely on jack-
stands. Remove the left rear wheel.

7  Drill out the rivets that attach the fuel
filler hose shield (see illustration) and then
remove the shield.

6.7 Drill out the rivets that attach the fuel filler hose
shield and then remove the shield
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8 Disconnect the fuel tank filler hose and
the fuel tank filler vent hose from the fuel tank
filler tube (see illustration).

9  Remove the muffler (see Section 15).

10 On 4WD models, remove the driveshaft,
remove the differential mounting bracket-to-
subframe mounting bolt, remove the differen-
tial-to-bracket bolts, loosen the differential
mounting bracket-to-subframe mounting bolis,
rotate the brackets and position the axle
assembly to the rear (see Chapter 8).

11 Support the fuel tank with a transmission
jack (see illustration) or a floor jack. If you're
going to use a floor jack, place a sturdy piece
of plywood between the jack head and the
tank to protect the tank. :
12 Disconnect the EVAP hose (see illustra-
tion).

13 Disconnect the pin-type retainer that
attaches the parking brake to the left fuel tank
strap (see illustration) and reposition the
parking brake cable so that it's out of the way.
14  On 4WD models, disconnect the wiring
harness clip from the rear of the left fuel tank
strap.

6.8 Loosen the hose clamps and disconnect the fuel filler hose
and the fuel filler vent hose

6.12 Disconnect this EVAP hose

6.11 Support the fuel tank with a transmission jack (shown) or a

floor jack; if you're using a floor jack, be sure to put a sturdy

6.13 Detach this pin-type retainer from the front of the left fuel

piece of plywood between the jack head and the fuel tank to
protect the tank; to detach the fuel tank straps, remove
the bolts at rear end of each strap

tank strap and reposition the parking brake cable so

15 Remove the fuel tank strap bolts (see
illustration 6.11) and swing the fuel tank
straps down and out of the way (the straps
are hinged at the front; there are no front strap
bolts).

16 Lower the tank enough to have a look at
the top of the tank and unclip or detach any
remaining cables, hoses or lines.

17 Lower the tank the rest of the way.

18 Installation is the reverse of the removal
procedure.

19 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

‘T Fuel tank cleaning and repair -

general information

Warning: Gasoline is exiremely flammable,
so take extra precautions when you work on
any part of the fuel system. See the Warning
in Section 2.

that it's out of the way

1 Any repairs to the fuel tank or filler neck
should be carried out by a professional who
has experience in this critical and potentially
dangerous work. Even after cleaning and
flushing of the fuel system, explosive fumes
can remain and ignite during repair of the
tank.

2 Ifthe fuel tank is removed from the vehi-
cle, it should not be 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 gas-type appliance is
located, because it could cause an explosion.

8 Airfilter housing - removal and

installation

Air filter housing

Refer to illustrations 8.2a, 8.2b, 8.3, 8.5a,
8.5b and 8.6

Note: The accompanying photos (except illus-
tration 8.2a) depict the air filter housing on a
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8.3 On V6 models, disconnect the
crankcase vent hose from the
air intake duct

V6 model, but except for the air intake duct,
which is slightly different on four-cylinder mod-
els, the actual air filter housing is virtually iden-
tical on all models.

1  Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1)

8.5b To disengage the air filter housing from these two
grommets, pull it straight up (air filter housing cover

8.2a Air intake duct
installation details
(four-cylinder models)

1 Mass Air Flow
(MAF) sensor
electrical
connector

2  Accelerator cable
clip

3  Fresh airintake
hose

4 Hoseclampat
MAF sensor

5 Hose clamp at
throttle body

8.5a To detach the air filter housing from
the vehicle, remove this boit

2  Disconnect the electrical connector from
the Mass Air Flow (MAF) sensor (see illustra-
tions).

3  On four-cylinder models, detach the
accelerator cable from the air intake duct (see
illustration 8.2a). On V6 models, disconnect

and air filter element removed for clarity)

8.6 When installing the air filter housing, make sure that the air
intake mouth of the housing is correctly seated

8.2b On V6 models, disconnect the
electrical connector from the Mass Air
Flow (MAF) sensor and loosen the air
intake duct hose clamp screw

the crankcase vent hose from the air intake
duct (see illustration).

4  Loosen the air intake duct hose clamp
screw at the MAF sensor end of the air intake
duct (four-cylinder models, see illustra-
tion 8.2a; V6 models, see illustration 8.2b)
and disconnect the air intake duct from the air
filter housing. :

5  Remove the air filter housing retaining
bolt (see illustration). To disengage the air
filter housing from its grommets (see illustra-
tion), pull it straight up. You'll also have to pull
the housing to the rear far enough to disen-

. gage it from the fresh air inlet duct.

6 Inspect the rubber grommets before
installing the air filter housing. If they're

cracked, torn or otherwise damaged, replace

them. Installation is otherwise the reverse of
removal. Make sure that the air filter housing
locator pins are correctly seated in their grom-
mets, and that the air intake mouth of the filter
housing is correctly seated inside the fresh air
inlet duct (see illustration).

7 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
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8.10 To detach the fresh air inlet duct
from the vehicle body, remove this bolt

relearn its idle and fuel trim strategy for opti-

mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

8.14 To detach the lefi inner fender spl

ash shield, remove these
fasteners (the shield uses a combination of screws and pin-type
retainers; if any of them are damaged or missing, be sure to
replace them when installing the shield)

| I

Fresh air inlet duct

Refer to illustration 8.10

8 Remove the battery and the battery tray
(see Chapter 5).

8  Remove the air filter housing (see Steps
1 through 6).

10 Remove the fresh air inlet duct retaining
bolt {see illustration) and remove the inlet
duct. 2
11 Installation is the reverse of removal,

12 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

Fresh air inlet duct resonator
Refer to fllustrations 8.14 and 8.15

13 Loosen the left front wheel lug nuts.
Raise the front of the vehicle and place it
securely on jackstands. Remove the left front
wheel,

14 Remove the pin-type retainers and
screws, then remove the left inner fender
splash shield (see illustration).

15 Remove the resonator retaining bolt (see
illustration) and remove the resonator.

16 Inspect the rubber insulator between the
resonator and the fresh air iniet duct and the
rubber grommet for the locator pin. If either is
damaged or worn, replace it.

17 Installation is otherwise the reverse of
removal.

9 Accelerator cable - removal and
installation

Refer to illustrations 9.2, 9.3, 9.4a, 9.4b, 9.5,
9.6, 9.72and 9.7b

1 Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).

2 On VB models, remove the engine cover
(see illustration).

8.15 To detach the fresh air inlet duct resonator from the vehicle

body, remove the bolt (1), then disengage the resonator from the

fresh air inlet insulator (2) and from the locator pin grommet (3)
inspect both the insulator and the grommet and make sure

that they’re in good condition

9.2 To detach the engine cover from a V6 model,
remove these three nuts

9.3 On V6 models, remove this bolt to detach the accelerator
cable bracket from the intake manifold
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9.4a To disengage the accelerator cable
housing (1) from the cable bracket, rotate
the cable housing 90 degrees to the left or
right and pull the housing out of its slot in
the bracket; to disconnect the cable from
the throttle linkage, remove the retainer
clip (2) and pull the cable end off the pin
on the linkage (four-cylinder models)

3  On four-cylinder models, detach the

accelerator cable from the air intake duct (see

illustration 8.2a). On V6 models, detach the

accelerator cable bracket from the intake

manifold (see illustration).

4 Disengage the accelerator cable from

the cable bracket (see illustration).

5 Disconnect the accelerator cable from

the throttle body (see illustration). ;

6  Working inside the passenger compart-

ment, disengage the lower end of the accel-

erator cable from the accelerator pedal (see
- llustration).

7  Returning to the engine compartment,

pull the cable through the firewall until the

cable’s lower end plug reaches the grommet,

then remove the grommet and pull the cable

through the hole (see illustrations).

8 Installation is the reverse of the removal

procedure.

9.6 To disengage the lower end of the
accelerator cable from the top of the
accelerator pedal, pull firmly on the

plug at the end of the cable to free
it from the top of the pedal, then
slide the cable out of the slot

9.4b To disengage the accelerator cable
from the cable bracket, rotate the cable
housing 90 degrees to the left or right,
then pull the housing out of its
slot in the bracket

9  Have an assistant depress and release
the accelerator pedal while you verify that the
throttle valve moves smoothly and easily from
the fully closed to the fully open position and
back again.

10 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
releamn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

10 Multiport Fuel Injection (MFI)
system - general information

These models are equipped with a Multi-
port Fuel Injection (MFI) system. The MF! sys-
tem consists of three basic sub-systems: the
air induction system, the fuel system and the
electronic control system. Note: Refer to
Chapter 6 for further information on the com-
ponents of the electronic control syster.

9.7a Pull out the cable from the engine
compartment side . . .

9.5 To disconnect the end of the
accelerator cable from the throttle
body on a V6 model, slide the end plug -
out of its slot in the throttle lever cam

Air induction system

The air induction system consists of the
fresh air inlet duct and resonator, the air filter
housing, the Mass Air Flow (MAF) sensor, the
air intake duct, the throttle body, the air intake
plenum and the intake manifold. The MAF
sensor is an Information sensor for the Pow-
ertrain Control Module (PCM). The MAF sen-

‘sor uses a heated wire system to send the

PCM a constantly varying (analog) voltage
signal corresponding to the volume of air
passing into the engine. Another sensor mea-
sures intake air temperature. The PCM uses
these signals to calculate the mass (density)
of air entering the engine. .

The throttle valve inside the throttle body
is controlled by the driver, through the accel-
erator pedal. As the valve opens, the amount
of air that can pass through the system
increases. The Throttle Position (TP) sensor
opens further, the MAF sensor’s signal alters
and the PCM opens each injector for a longer
duration to increase the amount of fuel deliv-
ered to the inlet ports.

9.7b ... until the cable’s lower end plug
reaches the grommet, then pry out the
grommet and remove the cable and
grommet from the vehicle



4-12

Chapter 4 Fuel and exhaust systems

they open and close

Fuel system

An electric fuel pump located inside the
fuel tank supplies fuel under pressure to the
fuel rail, which distributes fuel evenly to all
injectors. A filter between the fuel pump and
the fuel rail protects the components of the
system. From the fuel rail, fuel is injected into
the intake ports, just above the intake valves,
by a fuel injector.

All vehicles covered by this manual are
equipped with a “returnless” fuel system. Four-
cylinder models use an Electronic Returnless
Fuel System (ERFS). There is no fuel pressure
regulator and no fuel return line on ERFS-
equipped models. Instead, the fuel pressure is
regulated by controlling the fuel pump speed.
The fuel pump is controlled by the Fuel Pump
Driver Module (FPDM) inside the Powertrain
Control Module (PCM). :

V6 models use a Mechanical Returniess
Fuel System (MRFS). These models have a
fuel pressure regulator, which is located on the
fuel pump/fuel level sending unit module inside
the tank. They also have a short return line
between a junction in the fuel supply line and
the fuel pump/fuel level sending unit module.
The junction is located just downstream from,
and to the left of, the fuel filter. Both the fuel
supply line and the short fuel return line are
pressurized. When the fuel pressure exceeds
the upper threshold of the system’s normal
operating pressure, the fuel pressure regulator
opens and fuel returns to the tank via the return
line.

The amount of fuel supplied by the injec-
tors is precisely controlled by injector “drivers”
inside the PCM. The PCM uses signals from
the Crankshaft Position (CKP) sensor and the
Camshaft Position (CMP) sensor to determine
when to trigger each injector in cylinder firing
order (sequential injection), with benefits in
terms of better fuel economy and lower
exhaust emissions.

Electronic control system
The PCM controls the MFI system and

11.7 Use a stethoscope to listen to the injectors: they should
be making a smooth and steady clicking sound as

the other sub-systems of the entire engine
management system. It receives signals from
a number of information sensors, which moni-
tor such variables as intake air mass and tem-
perature, coolant temperature, engine speed

and position, acceleration/deceleration, and -

exhaust gas oxygen content. These signals
help the PCM determine the injection duration
necessary for the optimum air/fuel ratio. These
sensors and associated PCM-controlled
relays are located throughout the engine com-
partment. For further information regarding
the PCM and its control of the engine man-
agement system, see Chapter 6.

Idie speed and mixture

adjustment

Both the idle speed and mixture are
under the control of the Powertrain Control
Module (PCM) and neither can be adjusted.
Not only can they not be adjusted, they can-
not even be checked, except with the use of
special diagnostic equipment, which makes
this a task for a specialist. Do not attempt to
“adjust” these settings in any way without
such equipment. If you think that the idle
speed and mixture are incorrect, take the
vehicle to a dealer service department an
have the system tested.

11 Fuel injection system - general
check

Refer to illustrations 11.7 and 11.8

Warning: Gasoline is extremely flammable,
so take exira precautions when you work on
any part of the fuel system. See the Warning
in Section 2.

1  Check all electrical connectors that are
related to the system. Check the ground wire
connections for tightness. Loose connectors
and poor grounds can cause many problems
that resemble more serious malfunctions.

2 Check to see that the battery is fully
charged, as the control unit and sensors

11.8 Use an ohmmeter to measure the resistance of the
inductive coil winding inside each injector

depend on an accurate supply voltage in order
to properly meter the fuel.

3 Check the air filter element. A dirty or
partially blocked filter will severely impede
performance and economy (see Chapter 1).

4 Check the related fuses. If a blown fuse
is found, replace it and see if it blows again. If
it does, search for a wire shorted to ground in
the harness.

5  Check the air intake duct to the intake
manifold for leaks, which will result in an
excessively lean mixture. Also check the con-
dition of all vacuum hoses connected to the
intake manifold and/or throttle body.

6 Remove the air intake duct from the
throttle body and check for dirt, carbon, var-
nish, or other residue in the throttle body, par-
ticularly around the throttle plate. If it's dirty,
clean it with carburetor cleaner spray, a tooth-
brush and shop towel.

7  With the engine running, place an auto-
motive stethoscope against each injector, one
at a time, and listen for a clicking sound that
indicates operation (see illustration). If you
don’t have a stethoscope, you can place the
tip of a long screwdriver against the injector
and listen through the handle. If you hear the
injectors operating but there is a misfire con-
dition present, the electrical circuits are func-
tioning, but the injectors may be dirty or fouled
from carbon deposits - commercial cleaning
products may help, or the injectors may
require replacement. _

8 If you can't hear the injector operating,
disconnect the injector electrical connector
and measure the resistance across the termi-
nals of each injector connector with an ohm-
meter (see illustration). Compare your mea-
surement with the resistance value listed in
this Chapter's Specifications, Replace any
injector whose resistance value does not fall
within the specifications.

9  If the injector is not operating, but the
resistance reading is within specifications, the
PCM or the circuit between the PCM and the
injector might be faulty.
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12.2a Over time, the area right behind the
throttle plate is prone to a build-up of

sludge because of the crankcase vapors
vented to the intake manifold by the
PCV system; if the build-up becomes
excessive, it can prevent the throttle

plate from closing at idle (throttle
body removed for clarity) -

12 Throttle body - inspection,
removal and installation

Inspection

Refer to illustrations 12.2a and 12.2b

1 Verify that the throttle linkage operates
smoothly. :

2  Remove the air intake duct from the
throttle body, open the throttle plate and
inspect the throttle body bore for carbon and
residue build-up. If it's dirty, clean it with sol-
vent or carburetor cleaner (see illustrations).
Make sure that the solvent or carb cleaner
is safe for oxygen sensor systems and cata-
lytic converters. Caution: Do not clean the
Throttle Position (TP) sensor or the Idle Air
Control (IAC) motor with the solvent. Also, do
NOT use a metal brush to clean the bore of
the throttle body, which is protected by a spe-
cial coating. Scrubbing the bore with a stiff
brush could ruin the coating. Instead, wipe out

12.8 Disconnect the electrical connector
from the Throttle Position (TP) sensor
(V6 model shown, four-cylinder
models similar)

12.2b Wipe the sludge from this area with
a clean shop rag and a small amount of
solvent; do NOT scrub it with a stiff metal
brush or you will damage the protective
coating in the throttle bore (throttle
body removed for clarity)

the bore with a clean shop rag and a litfle sol- .

vent,

Removal

Refer to Hustrations 12.5, 12.7, 12.8, 12.9a, -
12.9b, 12.10, 12.11a, 12.11b, 12.11c

and 12.12

Warning: Wait until the engine is. completely
cool before beginning this procedure.

3  Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).

4  On four-cylinder models, detach the
accelerator cable from the air intake duct.
On V6 models, disconnect the crankcase vent
hose from the air intake duct (see illustra-
tion 8.3).

5  Disconnect the air intake duct from the

throttle body (see illustration).

6  Disconnect the accelerator cable from
the throttle body (see Section 9).

7 If the vehicle is equipped with cruise
control, disconnect the cruise control cable
from the throttle body (see illustration).

8  Disconnect the electrical connector from
the Throttle Position (TP) sensor

12.9a Disconnect the electrical connector
from the Idle Air Control (IAC) valve
(V6 model shown, four-cylinder
models similar)

12.5 To detach the air intake duct from the
throttle body, loosen this hose clamp
screw (V6 model shown, four-cylinder

models similar)

12.7 To disconnect the cruise control
cable from its pin on the throttle lever, pull
the end of the cable (V6 model shown,

four-cylinder models similar)

(see illustration).

9  Disconnect the electrical connector from
the Idle Air Control (IAC) valve (see illustra-
tion). On V6 models, detach the IAC harness
from the throttle body mounting stud located
near the TP sensor (see illustration).

12.8b On V6 models, detach the IAC vaive
harness clip from the throttle body
mounting stud located near the -
Throttle Position (TP) sensor
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12.10 To detach the transaxle vent tube bracket from the 12.11a To detach the throttle body from the air intake manifold on
throttle body, remove this bolt a four-cylinder model, remove these four bolts

12.11b To detach the throttle body from the air intake manifold on 12.11c Remove the throttle body from the intake manifold

a V6 model, remove these two bolts (four-cylinder model shown)
10 On V6 models, remove the transaxle tle body (see illustration) from the manifold. Installation
vent tube bracket from the throttle body (see 12 Remove the throttle body gasket (see 14 Using a NEW gasket, install the throttle
illustration). illustration) and discard it. body and tighten the throttle body mounting
11 Remove the throttle body mounting bolts 13  If necessary, clean the throttle body as bolts to the torque listed in this Chapter's
(see illustrations) and then remove the throt- outlined in Step 2.

Specifications.

15 The remainder of installation is the

reverse of removal.

16 After you've reconnected the battery, the

Powertrain Control Module (PCM) must

relearn its idle and fuel trim strategy for opti-
L mum driveability and performance (see Chap-

12.12 Remove the ter 5, Section 1 for this procedure).

throttle body 17 Start the engine and verify that the throt-
gasket and discard tle body operates correctly and that there are
it; when installing | no air leaks.
the throttle body,
b :
BNE';';’;:S"'(:‘: 2 13 Fuel pulsation damper - removal

and installation :

Refer to illustrations 13.4, 13.6a, 13.6b

and 13.7

Warning: Gasoline is extremely flammable,
so take exira precautions when you work on
any part of the fuel system. See the Warning
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13.4 Disconnect the vacuum line from the
pulsation damper (V6 model shown)

in Section 2.

1 Relieve the fuel system pressure (see
Section 2).

2  Disconnect the cable from the negative
battery terminal.

3 On V6 models, remove the throttle body
(see Section 12).

4  Disconnect the vacuum line from the pul-
sation damper (see illustration).

5  On four-cylinder models, remove the two
bolts that attach the pulsation damper to the
fuel rail and then remove the damper.

6  On V6 models, remove the fuel pulsation
damper snap-ring and then remove the
damper (see illustrations).

7  Before installing the pulsation damper,
be sure to remove the old O-ring (see illus-
tration) and discard it. Install a new O-ring on
the pulsation damper (even if you're planning
to reuse the old damper).

8 Installation is the reverse of removal. On
four-cylinder models, be sure to tighten the
pulsation damper bolts to the torque listed in
this Chapter's Specifications.

9  After you've reconnected the battery, the
Powertrain- Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

10 Start the engine and verify that there are
no fuel leaks.

13.7 Remove the old O-ring from the
pulsation damper (V6 model shown)

13.6a On V6 models, remove the
pulsation damper snap-ring . . .

14 Fuel rail and injectors - removal
and installation

1 Relieve the fuel system pressure (see
Section 2) and equalize tank pressure by
removing the fuel filler cap.

2  Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).

Four-cylinder models

Refer to illustrations 14.10 and 14.11

3  Remove the air intake duct.

4  Disconnect the accelerator cable from
the throttle lever cam. If equipped, also dis-
connect the cruise control cable.

5  Disconnect the fuel supply line from the
fuel rail.

6 Disconnect the vacuum line from the fuel
pulsation damper.

7 Disconnect the electrical connectors
from the fuel injectors.

8  Remove the fuel rail mounting bolts.

9 Remove the fuel rail and injectors as a
single assembly.

10 Remove the clamp that secures each
fuel injector to the fuel rail and pull out the

-14.10 To disengage an injector from the
fuel rail on a four-cylinder model, remove
this clamp and pull the injector straight
out of the fuel rail (wiggle and pull
at the same time if the O-ring is
stuck to the injector bore)

13.6b ... and remove the
' pulsation damper

injector (see illustration).

11 Remove the old O-rings from each injec-
tor (see illustration) and discard them.
Always install new O-rings on the injectors
before reassembling the injectors and the fuel
rail. .

12 Installation is otherwise the reverse of
removal. To ensure that the new injector
O-rings are not damaged when the injectors
are installed into the fuel rail and into the
intake manifold, lubricate them with clean
engine oil. And be sure to tighten the fuel rail
mounting bolts to the torque listed in this
Chapter's Specifications.

13 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

14 Start the engine and verify that there are
no fuel leaks.

V6 models

Refer to illustrations 14.18a, 14.18b, 14.18c,
14,19, 14.20, 14.21 and 14.22

15 Remove the upper intake manifold (see
Chapter 2B).

16  Disconnect the vacuum line from the fuel
pulsation damper (see illustration 13.4).

14.11 Always remove and discard the old
injector O-rings and install new
O-rings on each injector
(four-cylinder models)
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14.18a Disconnect the electrical connectors from

the injectors . . .

17 Disconnect the fuel supply line from the
fuel rail (see Section 4),

18 Disconnect the electrical connectors
from the injectors (see illustration) and
detach the fuel injector harness from the

14.18b .

. . detach the injector wiring harness from the two
brackets located in the vee between the cylinder heads (other
bracket not visible in this photo), then trace the harness to
each electrical device to which it's connected, disconnect

it and set it aside (V6 models)

brackets at the left and right ends of the vee
(see illustration). Then trace the harness to
each electrical device to which it's connected
and disconnect the electrical connectors from
those devices (see illustration) and set the

harness aside.

19 Remove the fuel rail mounting bolts (see
illustration).

20 Carefully disengage the injectors from
the lower intake manifold and lift the fuel rail

14.18c Electrical connector guide for main engine wiring
harness (V6 models)

Fuel injector connectors

Idle Air Control (IAC) valve connector

Throttle Position (TP) sensor connector

Engine Coolant Temperature (ECT) sensor connector
Power Steering Pressure (PSP) switch connector
Camshaft Position (CMP) sensor connector

Oil pressure sending unit connector

Crankshaft Position (CKP) sensor connector
Noise suppressor connector

Ignition coil connectors (rear cylinder head)
Ignition coil connectors (front cylinder head)
Powertrain Control Module (PCM) connectors

Do ~NDo AW =

14.20 Remove the fuel rail and the injectors as a
single assembly (V6 models)

14.19 To detach the fuel rail from the engine, remove
these four bolts (V6 models)
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14.21 To detach an injector from the fuel
rail, simply wiggle it side to side a little to
loosen the O-ring and then pull it straight
out as shown (V6 models)

and all six injectors from the engine as a sin-
gle assembly (see illustration).

21 Remove the injectors from the fuel rail
(see illustration).

22 Remove and discard the old injector
O-rings (see illustration). Always install new
O-rings on the injectors before reassembling
the injectors and the fuel rail.

23 Installation is the reverse of the removal
procedure. To ensure that the new injector
O-rings are not damaged when the injectors
are installed into the fuel rail and into the
intake manifold, lubricate them with clean
engine oil. Be sure to tighten the fuel rail
mounting bolts to the torque listed in this
Chapter's Specifications.

24 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

25 Start the engine and verify that there are
no fuel leaks. !

15 Exhaust system - inspection and
component replacement

Inspection

Warning: Inspect and repair exhaust system
components only after allowing the exhaust
components to cool completely. This applies
particularly to the catalytic converter, which
operates at very high temperatures. Also,
when working under the vehicle, make sure it
is securely supported on jackstands.

1 The exhaust system consists of the
exhaust manifold(s), the catalytic converter(s),
the exhaust pipes, the resonator (V6 models}),
the muffler and all brackets, hangers and
clamps. Inspect the exhaust system regularly
to ensure that it remains safe and quiet. Look
for any damaged or bent parts, open seams,
holes, loose connections, excessive corrosion
or other defects which could allow exhaust
fumes to enter the vehicle. Also check the
catalytic converter(s) when you inspect the
exhaust system. Inspect the catalytic con-

14.22 Remove the old O-rings from each

* injector and discard them; always install

new O-rings when installing the injectors
(V6 models)

verter heat shield{s) for cracks, dents and
loose or missing fasteners. If a heat shield is
damaged, the converter might also be dam-
aged. Have the converter inspected by a
dealer service department. Damaged or dete-
riorated exhaust system components should
not be repaired; they should be replaced with
new parts.

2  Before trying to disassemble any exhaust
components, spray the fasteners with a pene-
trating oil to help ease removal. If the exhaust
system components are extremely corroded
or rusted together, welding equipment will
probably be required to remove them. The
convenient way to accomplish this is to have
a muffler repair shop remove the corroded
sections with a cutting torch. If, however, you
want to save money by doing it yourself (and
you don't have a welding outfit with a cutting
torch), simply cut off the old components with
a hacksaw. If you have compressed air, spe-
cial pneumatic cutting chisels can also be
used. If you decide to tackle the job at home,

15.4a A typical rubber exhaust hanger; to
remove an exhaust hanger, simply
disengage it from the bracket attached to
the floorpan and from the bracket
attached to the exhaust pipe, catalytic
converter, muffler, etc. If the hanger
is difficult to remove, use a large
prybar as a lever to pry it off

be sure to wear safety goggles to protect your
eyes from metal chips and work gloves to pro-
tect your hands.

3  Here are some simple guidelines to fol-
low when repairing the exhaust system:

a) Work from the back to the front when
removing exhaust system components.

b) Apply penetrating oil fo the exhaust sys-
tem component fasteners to make them
easier to remove.

c) Use new gaskets, hangers and clamps
when installing exhaust systems compo-
nents.

d) Apply anti-seize compound to the
threads of all exhaust system fasteners
at reassembly.

e) Be sure to allow sufficient clearance
between newly installed parts and all
points on the underbody to avoid over-
heating the floor pan and possibly dam-
aging the interior carpet and insulation.
Pay particularly close attention to the
catalytic converter and heat shield.

Component replacement |

Rubber exhaust hangers
Refer fo illustrations 15.4a and 15.4b

4  The exhaust system is attached to the
body with mounting brackets and rubber
hangers. Because of the intense heat gener-
ated by the exhaust system, these hangers
should be inspected regularly and often. Any-
time you must raise the vehicle to perform any
under-vehicle service, make sure that you .
inspect the rubber exhaust hangers. Look for
cracks, tears and deterioration. If a hanger is
worn or damaged, replace it (see illustra-
tions). If a hanger breaks or becomes discon-
nected from its hanger bracket or from the
bracket on the part that it supports, the
exhaust system will transmit excessive noise
and vibration to the vehicle body.

15.4b To install a new rubber exhaust
hanger, simply push it onto the bracket
attached to the floorpan and the bracket
attached to the exhaust pipe, catalytic
converter, muffler, etc. If the hanger is
difficult to install, use a little taicum
powder to help it slide onto the
brackets more easily
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. 15.9 To detach the upper end of the catalytic converter from
the exhaust manifold on a four-cylinder model, remove these

three nuts

Catalytic converters

Warning: The catalytic converters get
extremely hot ‘during eperation, and can
remain very hot for hours after the engine has
been turned off. Make sure that a converter
has cooled down before you touch it.

Four-cylinder models

Refer to illustration 15.9

5  Four-cylinder models are equipped with
a three-way catalytic converter (TWC) that's
bolted to the exhaust manifold Note: See
Chapter 6 for more information on the func-
tion and operation of the catalytic converter.

6 Remove the exhaust manifold heat
shield (see "Exhaust manifold - removal and
installation” in Chapter 2A).

7 Disconnect the electrical connectors for
the upstream and downstream oxygen sen-
sors and then remove the upstream sensor
(see "Oxygen sensors - replacement” in
Chapter 6).

8  Disconnect the Exhaust Gas Recircula-
tion (EGR) pipe (see “Exhaust Gas Recircula-

15.19 To disconnect the rear end of the catalytic converter from
the exhaust pipe behind it, loosen the two nuts on this clamp and
slide the clamp to the rear

tion system - component replacement” in
Chapter 6)..

9  Remove the three nuts from the exhaust
manifold flange (see iliustration).

10 Raise the vehicle and place it securely
on jackstands.

11 Remove the downstream oxygen sensor
(see "Oxygen sensors - replacement” in
Chapter 6).

12 Remove the two bolts from the clamp
that attaches the catalyst to the engine block.
(It's not necessary to unbolt the clamp bracket
from the engine block.)

13 Remove (and discard) the nuts from the
flange at the lower end of the short section of
exhaust pipe below the converter. Discard the
old flange gasket.

14 Remove the catalytic converter assem-
bly.

15 Installation is the reverse of removal.
Apply anti-seize compound to the threads of
all bolts and studs. Be sure to use new fasten-
ers at both ends of the converter and a new
flange gasket. Tighten all fasteners securely.

~ 15.18 To disconnect the front end of the catalytic converter
from the crossover and flexible exhaust pipe, remove
these two flange nuts

V6 models

Refer to illustrations 15.18 and 15.19

16 V6 models are equipped with three con-
verters: an upstream "“fast-light-off* catalyst
directly below each exhaust manifoid (and an
integral part of the manifold), and a conven-
tional three-way catalytic converter (TWC)
located behind the junction between the two
exhaust pipes for the front and rear cylinder
heads. The following procedure applies to the
larger catalyst underneath the vehicle. To
replace an upstream converter, refer to
“Exhaust manifold - removal and installation”
in Chapter 2B.

17 Raise the vehicle and place it securely
on jackstands.

18 Remove the nuts from the flange located
in front of the catalytic converter (see illustra-
tion).

19 Loosen the clamp located behind the
converter (see illustration).

20 Disengage the two catalytic converter
hanger brackets from their rubber exhaust
hangers and then remove the catalytic con-
verter,

15.23 To disconnect the front flange of the crossover and flexible
exhaust pipe from the exhaust manifold/catalytic converter for the
front cylinder head, remove these two nuts
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15.24 To disconnect the rear flange of the crossover and flexible
exhaust pipe from the exhaust manifold/catalytic converter for the

rear cylinder head, remove these two nuis

21 Be sure to inspect both rubber hangers
(see Step 1). Installation is the reverse of
removal. Apply anti-seize compound to the
threads of all bolts and studs. Be sure to use
new fasteners at both ends of the converter
and a new flange gasket. Tighten all fasteners
securely.

Crossover and flexible exhaust

pipe (V6 models)

Refer to illustrations 15.23 and 15.24

22 Raise the vehicle and place it securely
on jackstands. .

23 Remove the nuts that attach the forward
crossover flange to the front exhaust mani-
fold/catalytic converter {see illustration). Dis-
card the nuts and the old flange gasket.

24 Remove the nuts that attach the rear
crossover flange to the rear exhaust manifold/
catalytic converter (see illustration). Discard
the nuts and the old flange gasket.

25 Remove the nuts that attach the flange
behind the flexible exhaust pipe to the front
end of the downstream catalytic converter
(see illustration 15.18). Discard the nuts and
the old flange gasket.

15.31 To disconnect the resonator flange
from the muffler flange, remove
these fwo nuts

26 Remove the crossover and flexible
exhaust pipe assembly.

27 Installation is the reverse of removal. Be
sure to use new flange nuts and flange gas-
kets. Apply anti-seize compound to the
threads of all bolts and studs. Tighten all fas-
teners securely.

Resonator (V6 models)

Refer to illustrations 15.28 and 15.31

28 The resonator (see illustration) is a
small auxiliary muffler that helps the main
muffler reduce exhaust noise. (Usually, the
resonator reduces noise in one frequency, the
muffler reduces noise in another frequency.)
29 Raise the vehicle and place it securely
on jackstands.

30 Loosen the clamp ahead of the resona-
tor (see illustration 15.19) and slide the
clamp out of the way. Discard the nuts.

31 Remove the two nuts from the flange
behind the resonator (see illustration). Dis-
card the nuts.

32 Remove the resonator.

33 Installation is the reverse of removal. Be
sure to use new flange nuts and a new flange

15.36a Front muffler hanger (all models)

15.28 The resonator is a small muffler that helps the muffler to
reduce exhaust noise (V6 models only)

gasket at the front, and new nuts for the clamp
at the rear, of the resonator. Apply anti-seize
compound to the threads of all bolts and
studs. Tighten all fasteners securely.

Muffler (all models)

Refer to illustrations 15.36a and 15.36b

34 Raise the vehicle and place it securely
on jackstands. "

35 Remove the two nuts from the flange
behind the resonator (see illustration 15.31)
and discard the nuts. (On 2.0L models, there's
no resonator, just a straight exhaust pipe, but
the flange is still there.)

36 Disengage the muffler hanger brackets
from the front and rear muffler exhaust hang-
ers (see illustrations) and remove the muf-
fler.

37 Inspect the condition of the rubber
exhaust hangers. Replace them if they're
worn or damaged.

38 Installation is the reverse of removal. Be
sure to use new fasteners and tighten all fas-
teners securely.

e s r
15.36b Rear muffler hanger (all models)
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1 General information, precautions
and battery disconnection

The engine electrical systems include all
ignition, charging and starting components.
Because of their engine-related functions,
these components are discussed separately
from chassis electrical devices such as the
lights, the instruments, etc. (which are
included in Chapter 12).

Precautions _
Always observe the following precau-
tions when working on the electrical system:

a) Be extremely careful when servicing
engine electrical components. They are
easily damaged if checked, connected or
handled improperly.

b) Never leave the ignition switched on for
long periods of time when the engine is
not running.

c) Never disconnect the battery cables
while the engine is running.

d) Maintain correct polarity when connect-
ing battery cables from another vehicle
during jump starting - see the “Booster
battery (jump) starting” Section at the
front of this manual.

e) Always disconnect the negative cable
from the battery before working on the
electrical system, but read the following
battery disconnection procedure first.

It's also a good idea to review the safety-
related information regarding the engine elec-
trical systems located in the “Safety first!”
Section at the front of this manual, before
beginning any operation included in this
Chapter.

Battery disconnection

The battery is located in the engine com-
partment on all vehicles covered by this man-
ual. To disconnect the battery for service pro-
cedures that require battery disconnection,
simply disconnect the cable from the negative
battery terminal. Make sure that you isolate
the cable to prevent it from coming into con-
tact with the battery negative terminal.

Some vehicle systems (radio, alarm sys-
tem, power door locks, windows, etc.) require
battery power all the time, either to enable
their operation or to maintain control unit
memory (Powertrain Control Module, auto-
matic transaxle control module, etc.), which
would be lost if the battery were to be discon-
' nected. So before you disconnect the battery,
note the following points:

a) Before connecting or disconnecting the
cable from the negative battery terminal,
make sure that you turn the ignition key
and the lighting switch to their OFF posi-
tions. ‘Failure to do so could damage
semiconductor components.

b) ©On a vehicle with power door locks, it is
a wise precaution fo remove the key from
the ignition and to keep it with you, so
that it does not get locked inside if the
power door locks should engage acci-

dentally when the battery is recon-
nected!

c). After the battery has been disconnected,
then reconnected (or a new battery has
been installed) on vehicles with an auto-
matic transaxle, the Transaxle Control
Module (TCM) will need some time to
releamn its adaptive strategy. As a result,
shifting might feel firmer than usual. This
is a normal condition and will not
adversely affect the operation or service
life of the transaxle. Eventually, the TCM
will complete its adaptive learning pro-
cess and the shift feel of the iransaxfe
will return to normal.

d) The engine management system’'s PCM
will lose some of the information stored
in its “map” (program) when the battery
is disconnected. Whenever the battery
has been disconnected, the Powertrain
Control Module (PCM) must relearn its
idle and fuel trim strategy before the
vehicle returns to its optimal driveability
and performance. To initiate this process,
refer to “Relearning the idle and fuel trim
strategy after battery disconnection™
below.

Memory savers

Devices known as “memory savers” (typ-
ically, small 9-volt batteries) can be used to
avoid some of the above problems. A memory
saver is usually plugged into the cigaretie
lighter, arid then you can disconnect the vehi-
cle battery from the electrical system. The
memory saver will deliver sufficient current to
maintain security alarm codes and - maybe,
but don't count on it! - PCM memory. It will
also run “unswitched” (always on) circuits
such as the clock and radio memory, while
isolating the car battery in the event that a
short circuit occurs while the vehicle is being
serviced. i
Warning: If you're going to work around any

.airbag system components, disconnect the

battery and do not use a memory saver. If you
do, the airbag could accidentally deploy and
cause personal injury.

Caution: Because memory savers deliver
current to operate unswitched circuits when
the battery is disconnected, make sure that
the circuit that you're going to service is actu-
ally open before working on itf

Relearning the idle and fuel
trim strategy after battery

disconnection

Caution: Failure fo perform the following pro-
cedure after battery reconnection could
adversely affect the idle quality of the engine
until it eventually relearns its idfe trim.

1 With the vehicle stationary, apply the
parking brake.

2 Put the shift lever in PARK, turn off all
accessories and then start the engine.

3  Allow the engine to warm up to its nor-
mal operating temperature.

4  Allow the engine to idle for at least one
minute.

5 Tum on the air conditioning system and
allow the engine to idle for at least another
minute.

6  Drive the vehicle at least 10 miles.

7  The vehicle should now have relearned
its idle and fuel trim strategy.

2 Battery - emergency jump
starting

Refer to the Booster battery (jump) start-
ing procedure at the front of this manual.

3 Battery - check, removal and
installation

Warning: Hydrogen gas is produced by the
battery, so keep open flames and lighted ciga-
rettes 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.

Check

Refer to illustrations 3.1a, 3.1b and 3.1¢

1 A battery cannot be accurately tested
until it is at or near a fully charged state. Dis-
connect the negative battery cabie from the
battery and perform the following tests:

a) Battery state of charge test - Visually
inspect the indicator eye (if equipped) on
the top of the battery. If the indicator eye
is dark in color, charge the battery as
described in Chapter 1. If the battery is
equipped with removable caps, check
the battery electrolyte. The electrolyte
fevel should be above the upper edge of
the plates. If the level is low, add distilled
water. DO NOT OVERFILL. The excess
electrolyte may spill over during periods
of heavy charging. Test the specific grav-
ity of the electrolyte using a hydrometer
(see illustration). Remove the caps and
extract a sample of the elecirolyte and
observe the float inside the barrel of the
hydrometer. Follow the instructions from
the tool manufacturer and determine the
specific gravity of the electrolyte for each
cell. A fully charged battery will indicate
approximately 1.270 (green zone) at
68-degrees F (20-degrees C). If the spe-
cific gravity of the electrolyte is low (red
zone), charge the battery as described in
Chapter 1.

b) Open circuit voltage test - Using a digi-
tal voltmeter, perform an open circuit
voltage test (see illustration). Connect
the negative probe of the voltmeter to
the negative battery post and the posi-
tive probe to the positive battery post.
The battery voltage should be greater
than 12.5 volts. If the battery is less than
the specified voltage, charge the battery
before proceeding to the next test. Do
not proceed with the battery load test
until the battery is fully charged.
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3.1a Use a battery hydrometer to draw electrolyte from the
battery cell; this hydrometer is equipped with a thermometer

to make temperature corrections

c) Battery load test - An accurate check of
the battery condition can only be per-
formed with a load tester (available at
most auto parts stores). This test evalu-
ates the ability of the battery to operate
the starter and other accessories during
periods of heavy amperage draw (load).
Install a special battery load-testing tool
onto the batfery terminals (see illustra-
tion). Load test the battery according to
the tool manufacturer’s instructions. This
tool utilizes a carbon pile to increase the
load demand (amperage draw) on the
battery. Maintain the load on the battery
for 15 seconds and observe that the bat-
tery voltage does not drop below 9.6
volts. If the battery condition is weak or
defective, the tool will indicate this condi-
tion immediately. Note: Cold tempera-
tures will cause the minimum voltage
requirements to drop slightly. Follow the
chart given in the tool manufacturer’s

3.1c Some battery load testers are equipped
which enables you to impose a precise load on the battery (less
expensive testers have only a load switch and a voltmeter)

d

with an ammeter,

o

3.1b To test the open-circuit voltage of the battery, connect the

black probe of a voltmeter to the negative terminal and the red

probe to the positive terminal of the battery; if the battery is fully
charged, the voltmeter should indicate about 12.5 volts

(depending on the outside air temperature)

instructions to compensate for cold cli-
mates. Minimum load voltage for freez-
ing temperatures (32 degrees F/0-de-
grees C) should be approximately 9.1
volts.

Battery drain test - This test will indi-
cate whether there’s a constant drain on
the vehicle’s electrical system that can
cause the battery to discharge. Make
sure all accessories are turned Off. If the
vehicle has an underhood light, verify it's
working properly, then disconnect it.
Connect one lead of a digital ammeter to
the disconnected negative battery cable
clamp and the other lead lo the negative
battery post. A drain of approximately
100 milliamps or less is considered nor-
mal (due to the engine control comput-
ers, clocks, digital radios and other com-
ponents that normally cause a key-off
battery drain). An excessive drain
(approximately 500 milliamps or more)

3.2 To remove the battery from the battery tray, disconnect the
negative battery cable (1), then the positive cable (2); then remove
the two hold-down nuts (3) and remove the hold-down bracket |

will cause the battery to discharge. The
problem circuit or component can be
located by removing the fuses, one at a
time, until the excessive drain stops and
normal drain is indicated on the meter.

Replacement

Refer to illustrations 3.2 and 3.5

2 Remove the protective cover from the
positive battery terminal. Then disconnect
both cables from the battery terminals (see
illustration). Warning: Always disconnect
the negative cable first and connect it last, or
you might accidentally short the battery with
the tool you're using to loosen the cable
clamps. -

3 Remove the hold-down nuts and the
hold-down bracket (see illustration 3.2).

4 Lift out the battery. Use a battery lifting
strap that attaches to the battery posts to lift
the battery safely and easily.
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3.5 To remove the battery tray, remove
these four mounting bolts

5 If you need to access components
located underneath the battery tray, remove
the four bolts that secure the battery tray (see
illustration) and remove the tray.

6 Installation is the reverse of removal.
Warning: When connecting the battery
cables, always connect the positive cable first
and the negative cable last to avoid a short
circuit caused by the tool used fo tighten the
cable clamps.

7 After you're done, the Powertrain Control
Module (PCM) must relearn its idle and fuel
trim strategy for optimum driveability and per-
formance (see Section 1 for this procedure).

4 Battery cables - replacement

Refer to illustrations 4.2, 4.4a, 4.4b and 4.4c

1  Periodically inspect the entire length of
each battery cable for damage, cracked or
burned insulation and corrosion. Poor battery
cable connections can cause starting prob-
lems and decreased engine performance.

2  Check the cable-to-terminal connections
at the ends of the cables for cracks, loose
wire strands and corrosion (see illustration).
The presence of white, fluffy deposits under
the insulation at the cable terminal connection
is a sign that the cable is corroded and should
be replaced. Check the terminals for distor-
tion, missing mounting bolts and corrosion
(see Chapter 1 for further information regard-
ing battery cable maintenance).

3  When removing the cables always dis-
connect the negative cable from the negative
battery post first and hook it up last or the tool
used to loosen the cable clamps may short
the battery. Even if only the positive cable is
being replaced, be sure to disconnect the
negative cable from the negative battery post
first.

4  Disconnect the old cables from the bat-
tery (see Section 3), then disconnect each of
them at the other end. It might also be neces-
sary to detach the cables from cable brackets
or clips before they can be removed. Trace
each cable from the battery all the way down
to its opposite end and detach the cables from

Terminal end corrosion or damage.

Insulation cracks.

Chafed insulation
or exposed wires.

" Burned or melted insulation.

4.2 Typical battery cable problems

any cable brackets or clips as necessary (see
illustrations). If either cable is bundled
together with other wiring harnesses, look for
the other end of the cable where it comes out
of the harmness. The negative or ground cable
is usually bolted to the engine or transaxle
and the positive cable is connected to the
starter motor solenoid. (If you're unable to
trace the ground cable to its lower end, you
might have to remove the protective sheath
from the harness and separate the cable from
the other wires.) Note the routing of both
cables to ensure correct installation.

5 Positive cables are almost always red
and larger in cross-section; ground cables are
usually black and smaller in cross-section. But
if you're replacing either or both of the cables,
take them with you when buying new cables.
It is vitally important that you replace the
cables with the identical parts. :

6  Clean the threads of the starter solenoid
and/or ground connection with a wire brush to
remove rust and corrosion. Apply a light coat
of battery terminal corrosion inhibitor or petro-
leum jelly to the threads to prevent future cor-
rosion.

7  Attach the lower ends of the cables first,
then connect the positive cable to the positive

i

4.4a To detach the ground cable from the
left fender, remove this bolt

4.4b To detach the lower end of the
ground cable from the transaxle,
remove this bolt (V6 model shown,
other models similar)

4.4c To disconnect the lower end of the
positive battery eable from the starter
solenoid, remove this nut (V6 model
shown, other models similar)

battery post (don't reconnect the ground cable
to the negative battery post until you're com-
pletely finished). Before connecting a new
cable to the battery, make sure that it reaches
the battery post without having to be
stretched.
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5.2 The ignition coil pack on four-cylinder models is located
at the left end of the valve cover

8  If either cable is supposed to be secured
to the engine compartment by any brackets or
clips, make sure that you reattach them.

9  After both cables are completely
installed, reconnect the ground cable to the
negative battery post.

10  After you're done, the Powertrain Control
Module (PCM) must relearn its idle and fuel
trim strategy for optimum driveability and per-
formance (see Section 1 for this procedure).

5 Ignition system - general
information

Refer to illustration 5.2

The ignition system consists of the igni-
tion coils, the Crankshaft Position (CKP) sen-
sor, the Camshaft Position (CMP) sensor, the
Powertrain Control Module (PCM), the spark
plug wires and the spark plugs. None of the
vehicles covered by this manual are equipped
with a distributor nor do any of these vehicles
use a separate ignition control module. “Coil
drivers” inside the PCM handle the control
module function based on data from the CKP
and CMP sensors. (For more information on
the CKP and CMP sensors, refer to Chap-
ter 6.) '

2.0L four-cylinder models employ a coil
pack (see illustration) mounted at the left
end of the valve cover, consisting of two igni-
tion coils. Each coil supplies ignition voltage
to two cylinders. The firing order of a four-cyl-
inder engine is 1-3-4-2. The PCM fires one
coil for each pair of cylinders (1 and 4, or 3
and 2) that are at Top Dead Center (TDC) at
the same time. These cylinder pairs are
known as “companion cylinders,” or “running
mates.” Each time either coil fires, it sends
ignition voltage to both of its paired cylinders.
One cylinder is on its compression stroke, so
that cylinder gets most of the voltage (because
pressure, and therefore resistance, is higher
in that cylinder). The other cylinder is on its
exhaust stroke, so it gets very little of the volt-

age (because pressure, and therefore resis-
tance, is low in that cylinder). In effect, the
spark in the cylinder on its exhaust stroke is
wasted. So this type of ignition system is
known as a “waste spark” system.

Each waste-spark coil is in series with its
two spark plugs. As the coil fires, secondary
current creates a high-voltage spark across
the gaps of both plugs. One plug fires with the
traditional forward polarity of an ignition sys-
tem: negative (-) to positive (+). The other
plug fires with opposite polarity: positive (+) to
negative (). Thus, one plug always fires with
what has always been called “reversed polar-
ity."” The voltage capacity of a the coil pack is
high enough, however, to ensure that the
available voltage is always high enough to fire
the plug with reversed polarity when it is on
the compression stroke. ]

2.3L four-cylinder and 3.0L V6 engines
use an individual coil for each cylinder. There
are no spark plug wires. Each coil is mounted
directly above the plug that it fires, and is con-
nected to the plug by a coiled high-tension
lead housed inside a long rubber boot that
protects it from the elements. When the
engine is first cranked over, the PCM fires two
cylinders at once, one on compression and
one as a waste spark, just like the coil-pack
on the four-cylinder engine. However, once
the engine starts, cylinders are only fired one
at a time, on their compression stroke.

Base ignition timing for all models is
nominally 8 to 12 degrees Before Top Dead
Center (BTDC), but it cannot be checked or
adjusted.

6 Ignition system - check

Refer to iflustration 6.3 ;

Warning: Because of the very high voltage
generated by the ignition system (approxi-
mately 40,000 volts), use extreme care when-
ever performing an operation involving ignition
components. This not only includes the coil

6.3 To use a spark tester, disconnect a spark plug wire (or on V6

models, as shown, an ignition coil), clip the tester to a convenient

ground (like a valve cover bolt), and operate the starter. If enough

voltage is present to fire the plug, sparks will be visible between
the electrode tip and the tester body

and spark plug wires, but related items con-
nected fo the system as well, such as the
electrical connectors, tachometer and any fest
equipment.

Note: The ignition system components on
these models are difficult to diagnose. In the
event of ignition system failure, if the checks
do not clearly indicate the source of the igni-.
tion system problem, have the vehicle tested
by a dealer service department or other quali-
fied auto repair facility.

1 If a malfunction occurs and the vehicle
won't start, do not immediately assume that
the ignition system is causing the problem.
First, check the following items:

a) Make sure the battery cable clamps,
where they connect to the battery, are
clean and tight.

b) Test the condition of the battery (see
Section 3). If it does not pass all the
tests, replace it with a new battery.

¢) Check the external ignition coil (if
equipped) wiring and connections.

d) Check the relafed fuses inside the fuse
box (see Chapter 12). If they're burned,
determine the cause and repair the cir-
cuit,

2  If the engine turns over but won't start,
make sure there is sufficient secondary igni-
tion voltage to fire the spark plug.

3  Disconnect the spark plug wire (four-cyl-
inder models) or ignition coil (V6 models) from
a spark plug and attach it to a calibrated igni-
tion tester (available at most auto parts stores)
(see illustration). Connect the clip on the tes-
ter to a bolt or metal bracket on the engine.
Note: On 2.0L four-cylinder models, each igni-
tion coil fires two cylinders (see Section 5 for a
complete description of this type of ignition
system). Because the coil assembly actually
fires two spark plugs simultaneously, you must
check the spark at both high-tension terminals
to test for sufficient secondary voltage. Testing
at only one terminal will not conclusively tell
you that one of these coils is operating cor-
rectly because there could be an open, or high
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cylinder models)

resistance, in the circuit between the winding
and the high tension terminal that you didn't
test. So be sure fo test both terminals of each
coil on these models.

4  Relieve the fuel pressure (see Chapter 4).
Keep the fuel system disabled while perform-
ing the ignition system checks.

5 Crank the engine and watch the end of
the tester to see if bright blue, well-defined
sparks occur (weak spark or intermittent spark
is the same as no spark).

6 If sparks occur, sufficient voltage is
reaching the spark plug to fire it (repeat the
check at the remaining spark plug wires or
ignition coils to verify that all the ignition coils
are functioning). However, the plugs them-
selves may be fouled, so remove and check
them as described in Chapter 1 or install new
ones.

7  If no sparks or intermittent sparks occur,
check for battery voltage to the ignition coils
(refer to the wiring diagrams at the end of
Chapter 12). If battery voltage is present, the
ignition coils are probably defective. Have the
coils tested by a dealer service department.

8 Also, if no sparks or intermittent sparks
occur, check the ignition wires to each spark

7.2 Disconnect the electrical connector from the coil pack (four-

plug (four-cylinder models) (see Chapter 1).

9  If the checks are all correct, the Cam-
shaft Position (CMP) sensor or Crank-
shaft Position (CKP) sensor might be defec-
tive (see Chapter 6 for CMP and CKP sensor
replacement procedures).

7 Ignition coils - replacement

2.0L four-cylinder engines

Refer to iflustrations 7.2 and 7.3

1  Disconnect the cable from the negative
battery terminal (see Section 1).

2 Disconnect the ignition coil pack electri-
cal connector (see illustration).

3  Disconnect all the spark plug wires from
the ignition coil pack (see illustration). Pull on
the spark plug wire boots, not on the wires.

4  Remove the four bolts that secure the
coil pack to its mounting bracket and remove
the coil pack.

5 Installation is the reverse of the removal
procedure with the following additions:

a) Before installing the spark plug wire con-

7.7 To detach the engine cover, remove these
three nuts (V6 models)

7.3 Disconnect the spark plug wires from the coil pack (four-

7.8 Disconnect the electrical connector from the ignition coil

cylinder models)

nector into the ignition coil, coat the
entire interior of the rubber boot with sili-
cone dielectric compound.

b) Insert each spark plug wire into the
proper terminal of the ignition coil. Push
the wire into the terminal and make sure
the bools are fully seated and both lock-
ing tabs are engaged properly. -

¢) After you're done, the Powertrain Control
Module (PCM) must releamn its idle and
fuel trim strategy for optimum driveability
and performance (see Section 1 for this
procedure).

2.3L four-cylinder and

3.0L V6 engines

Refer to iflustrations 7.7, 7.8, 7.8, 7.10

and 7.11

6 Disconnect the cable from the negative
battery terminal (see Section 1).

7 Remove the engine cover (see illustra-
tion). And, if you're going to remove an igni-
tion coil from the rear valve cover, remove the
upper intake manifold (see Chapter 2B).

8  Disconnect the electrical connector from
the ignition coil (see illustration).
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7.9 To detach an ignition coil from the
valve cover, remove this bolt

2  Remove the coil mounting bolt (see
dlustration).

10 Remove the ignition coil (see illustra-
tion).

11 Coat the inside of the spark plug boot
with silicone dielectric compound (see illus-
tration).

12 Installation is otherwise the reverse of
rzmoval.

13 After you're done, the Powertrain Control
Module (PCM) must relearn its idle and fuel
rim strategy for optimum driveability and per-
frmance (see Section 1 for this procedure).

8 Charging system - general
information and precautions

Sefer to illustration 8.2

The charging system supplies electrical
sower for the ignition system, the lights, the
radio, the electronic control systems and all
other electrical components on the car. The
charging system consists of the battery, the
siternator (with an integral voltage regulator),
= charge indicator or warning lamp on the

8.2 The alternator is located behind the
right end of the engine on all models
(four-cylinder model shown)

7.10 To remove an ignition coil from the
valve cover, pull it straight up

instrument panel, a 120-amp main fuse
(located in the engine compartment fuse and
relay box) and the wiring between all the com-
ponents. The 120-amp fuse is the main circuit
protection device for the entire vehicle electri-
cal system. There's another smaller (15-amp)
fuse in the engine compartment fuse and
relay box and, on V6 models, a third fuse
(also 15 amps) in the passenger compartment
fuse and relay box inside the vehicle. These
smaller fuses protect the circuits between the
alternator and the fuse and relay boxes.

The alternator generates alternating cur-
rent (ac) that is rectified to direct current (dc)
to charge the battery and supply power to
other electrical systems. The alternator is
driven by a drivebelt at the front of the engine
(right side of the vehicle). On four-cylinder
models, the alternator is located on the back-
side of the engine (see illustration). It's also
located in the same place on V6 models. The
voltage regulator limits the alternator charging
voltage by regulating the current supplied to
the alternator field circuit. The regulator is a
solid-state electronic assembly mounted
inside the alternator. The regulator is not sep-

9.2 Battery voltage should be at least
12 volts with the engine off. When the
engine is running, regulated voltage
should be 13.5 to 15 volts

7.11 Before pushing the spark plug boot
back onto the spark plug, coat the inside
of the boot with silicone dielectric
compound

arately replaceable on these vehicles. If it's
defective, you must replace the alternator.

The alternator drivebelt, the battery, and
all charging system wires and connections
should be inspected at the intervals listed in
Chapter 1.

Be very careful when making any circuit
connections and note the following:

a) Never start the engine with a battery
charger connected.

b) Always disconnect hoth battery cables
before using a battery charger: negative
cable first, positive cable last. After
you're done, the Powertrain Controf
Module (PCM) must relearn its idle and
fuel trim strategy for optimum driveability
and performance (see Section 1 for this
procedure).

9 Charging system - check

Refer to illustration 9.2

1 If the charging system malfunctions,
don't immediately assume that the alternator
is causing the problem. First check the follow-
ing items: .

‘ a) Ensure that the battery cable connec-

tions at the battery are clean and tight.
b) If the battery is not a maintenance-free
type, check the electrolyte level and spe-
cific gravity. If the electrolyte level is low,
add clean, mineral-free tap water. If the
specific gravity is low, charge the bat-
tery,. ; '
¢) Check the alternator wiring and connec-
tions.
d) Check the drivebelt condition and ten-
sion (see Chapter 1).
e) Check the alternator mounting bolts for
looseness. :
f). Run the engine and check the alternator
for abnormal noise.
2 Use a voltmeter to check the battery volt-
age with the engine off. It should be at least
12 volts (see illustration).
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10.13 To detach the right engine splash shield from the
vehicle, remove these fasteners (V6 models)

3  Start the engine and check the battery
voltage again. It should now be approximately
14 to 15 volts.

4  If the voltage reading is less than the
specified charging voltage, check the charg-
ing system fuses in the engine compartment
and passenger compartment fuse and relay
boxes. If a fuse is blown, replace it. If all three
fuses are OK, the voltage regulator is defec-
tive. Replace the alternator (the voltage regu-
lator cannot be replaced separately).

5 If the voltage reading is more than the
specified charging voltage, the voltage regu-
lator is defective. Replace the alternator (the
voltage regulator cannot be replaced sepa-
rately).

8 Some models have an ammeter on the
instrument panel that indicates charge or dis-
charge. With all electrical equipment on and
-the engine idiing, the gauge needle may show
a discharge condition. At fast idle or normal
driving speeds, the needle should stay on the
charge side of the gauge. The state of charge

of the battery determines the amount of charg-
ing current shown by the ammeter. (The lower
the battery state of charge, the farther the
needle should move toward the charge side.)
7 Some models have a voltmeter on the
instrument panel that indicates battery voltage
with the' key on and engine off and alternator
charging voltage when the engine is running.

8  The charge lamp on the instrument panel
lights with the key on and engine not running
and should go out when the engine runs.

9 If the ammeter or voltmeter does not
show a charge when it should, or the alterna-
tor light remains on, there is a fault in the sys-
tem. Before inspecting the brushes or replac-
ing the voltage regulator or the alternator,
check the battery condition, alternator belt
tension, and electrical cable connections.

10 If replacing the regulator doesn’t restore
voltage to the specified range, the problem
may be in the alternator. Have the alternator
tested by an automotive electrical specialist.

10.16a To detach the alternator splash shield,
remove this push fastener. ..

10 Alternator - removal and
installation

Four-cylinder models

1  Disconnect the cable from the negative
battery terminal (see Section 1).

2 Remove the alternator drivebelt (see
Chapter 1).

3 Disconnect the electrical connectors
from the alternator.

4  Raise the front of the vehicle and place it
securely on jackstands.

5 Remove the.lower alternator bolts.

6 Unscrew the upper alternator bolt.
(There’s not enough clearance to remove the
upper alternator bolt; it comes off with the
alternator.)

7  Move the alternator to the rear, then lift it
up and remove it from the engine compart-
ment.

8 Before installing the alternator, insert the
upper alternator bolt into its hole in the alter-

10.17 Detach the two wiring harness clips (A) and position the
harness out of the way; to detach the lower part of the alternator
from its mounting bracket, remove these two bolts (B) (V6 models)

10.16b ... and this one, then remove the
splash shield (V6 models)
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sator mounting boss (you can't install the bolt
once the alternator is in place).

2  Installation is otherwise the reverse of
removal.

10 After you've reconnected the battery, the
Sowertrain Control Module (PCM) must
rslearn its idle and fuel frim strategy for opti-
mum driveability and performance (see Sec-
Zon 1 for this procedure).

V6 models

Refer to illustrations 10,13, 10.16a, 10.16b,
10.17, 10.18, 10.20, 10.21 and 10.23

11 Disconnect the cable from the negative
oattery terminal (see Section 1).

12 Loosen the driveaxle hub nut (see Chap-
=r 8) and the wheel lug nuts. Raise the front
of the vehicle and place it securely on jack-
stands. Remove the wheel.

13 Remove the right lower engine splash
shield (see illustration).

14 Remove the right driveaxle (see Chap-
tzr 8). (You will also need to remove the inter-
mediate shaft before you can remove the

10.18 Remove the upper alternator bolt (V6 models)

10.21 Disconnect the electrical connector from the aiternator,
remove the nut from the battery positive (B+) terminal and
disconnect the cable from the terminal (V6 modeis)

il

10.20 To detach the aiternator mounting bracket from the

engine biock, remove these bolts (V6 models)

alternator, but don’t actually remove it at this
time, or gear lubricant will leak out of the
transaxlel)

16 Remove the drivebelt (see Chapter 1).
16 Remove the alternator splash shield (see
illustrations).

17 Detach the wiring harness clips (see
illustration) and position the harness out of
the way.

18 Remove the upper alternator mounting
bolt (see illustration).

19 Remove the lower alternator mounting
bolts (see illustration 10.17) and position the
alternator out of the way so that you can
remove the alternator mounting bracket.

20 Remove the alternator mounting bracket
(see illustration).

21 Disconnect the electrical connectors
from the alternator (see iliustration).

22 Remove the driveaxle intermediate shaft
(see Chapter 8). When you detach the inner
splined end of the intermediate shaft from the
transaxle, some gear lubricant will leak out,
so put a drain pan underneath to catch the

spilled fluid.

23 Remove the alternator (see illustration)
and then install the intermediate shaft imme-
diately to prevent the loss of any more
transaxle gear lube.

24 Be sure to check the fluid level inside the
transaxle and refill as necessary (see Chapter
1). Installation is otherwise the reverse of
removal.

25 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Sec-
tion 1 for this procedure).

11 Starting system - general
information and precautions

The starting system consists of the bat-
téry, the ignition switch, the starier relay, the
starter relay diode, the clutch start switch
(manual transaxles), the Transmission Range
(TR) sensor (automatic transaxles), the starter

10.23 To remove the alternator, lift it out through the
space normally occupied by the right driveaxle and
intermediate shaft (V6 models)
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12.3 To usé an inductive ammeter, simply hold the ammeter

e

(o
Ammeter

12.4 Starter motor

over the positive or negative cable (whichever cable

has better clearance)

motor solenoid, the starter motor and the

wires that connect these components. The

solenoid is located on the starter motor, which
is located on the back side of the engine block

(four-cylinder models) and on top of the

transaxle (V6 models).

The starter motor on a vehicle with a
manual fransaxle can be operated only when
the cluich pedal is depressed. The starter on
a vehicle with an automatic transaxle can be
operated only when the shift lever is in PARK
or NEUTRAL. When the ignition key is turned
to the START position, it closes the starter
control circuit, which energizes the starter
relay. (The starter relay is located in the
engine compartment fuse and relay box.) The
starter relay closes the actual starter circuit
between the battery and the starter solenoid,
which energizes the solenoid, which moves a
lever that engages the starter pinion gear with
the flywheel ring gear to crank the engine.

~ Always observe the following precau-
tions when working on the starting system:

a) 'Excessive cranking of the starter motor
can overheat it and cause serious dam-
age. Never operate the starter moftor for
more than 15 seconds at a time without
pausing for at least two minutes to allow
it to cool.

. b) The starter is connected directly to the
battery and could arc or cause a fire if
mishandled, overloaded or short-
circuited.

¢) Always detach the cable from the nega-
tive battery terminal before working on
the starting system.

12 Starter motor and circuit - check

Refer to illustrations 12.3 and 12.4

1 If a malfunction occurs in the starting cir-
cuit, do not immediately assume that the
starter is causing the problem. First, check the
following items:

bench testing details

12v
Battery

a) Make sure that the battery cable clamps
are clean and tight where they connect
to the battery.

b) Check the condition of the battery cables
(see Section 4). Replace any defective
battery cables with new parts.

¢) Test the condition of the battery (see
Section 3). If it does not pass all the
tests, replace it with a new battery.

d) Check the starter solenoid wiring and
connections. Refer to the wiring dia-
grams at the end of Chapter 12.

e) Check the starter mounting bolts for
tightness.

f) Make sure that the shift lever is in PARK
or NEUTRAL (automatic transaxle) or
the clutch pedal is pressed (manual
transaxle).

g) Check the adjustment of the Transmis-
sion Range (TR) sensor on vehicles with
an automatic transaxle (see Chapter 6).
On vehicles with a manual transaxfe,
make sure that the Clutch Pedal Position
(CPP) switch is correctly installed.

h) Check the operation of the starter relay
(located in the engine compartment fuse
and relay box). Refer to Chapter 12 for
the relay testing procedure.

2 If the starter does not actuate when the
ignition switch is turned to the start position,
check for battery voltage to the solenoid. This
will determine if the solenoid is receiving the
correct voltage signal from the ignition switch.
Connect a test light or volimeter to the starter
solenoid switched terminal (the small wire)
and while an assistant turns the ignition switch
to the start position. If voltage is not available,
refer to the wiring diagrams in Chapter 12 and
check all the fuses and relays in series with
the starting system. If voltage is available but
the starter motor does not operate, remove

. the starter from the engine compartment (see

Section 13) and bench test the starter (see
Step 4). .

3  If the starter turns over slowly, check the
starter cranking voltage and the current draw

from the battery. This test must be performed
with the starter assembly on the engine.
Crank the engine over (for 10 seconds or less)
and observe the battery voltage. It should not
drop below 8.0 volts on manual transaxie
models or 8.5 volts on automatic transaxle
models. Also, observe the current draw using
an amp meter (see lllustration). It should not
exceed 400 amps or drop below 250 amps.
Caution: The battery cables might overheat
because of the large amount of current being
drawn from the battery. Discontinue the testing
untif the starting system has cooled down. If
the starter motor cranking amp values are not
within the correct range, replace it with a new
unit. There are several conditions that may
affect the starter cranking potential. The battery
must be in good condition and the battery cold-
cranking rating must not be under-rated for the
particular application. Be sure to check the bat-
tery specifications carefully. The battery termi-
nals and cables must be clean and not cor-
roded. Also, in cases of extreme cold tempera-
tures, make sure the battery and/or engine
block is warmed before performing the tests.

4  Ifthe starter is receiving voltage but does
not activate, remove and check the starter/
solenoid assembly on the bench. Most likely
the solenoid is defective. In some rare cases,
the engine may be seized so be sure fo try
and rotate the crankshaft pulley (see Chap-
ter 2) before proceeding. With the starter/
solenoid assembly mounted in a vise on the
bench, install one jumper cable from the neg-
ative battery terminal to the body of the starter.
Install the other jumper cable from the posi-
tive battery terminal to the B+ terminal on the
starter. Install a starter switch and apply bat-
tery voltage fo the solenoid S terminal (for 10
seconds or less) and see if the solenoid
plunger, shift lever and overrunning clutch
extends and rotates the pinion drive (see
illustration). If the pinion drive extends but
does not rotate, the solenoid is operating but
the starter motor is defective. If there is no
movement but the solenoid clicks, the sole-
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13.12 To gain access to the starter motor on V6 models,
disconnect these coolant hoses and position them out of
the way (have some rags handy to catch any residual

coclant that might drip onto the engine)

=oid and/or the starter motor is defective. If
™= solenoid plunger extends and rotates the
=inion drive, the starter/solenoid assembly is
working properly.

13 Starter motor - removal and
installation

Four-cylinder models
*  Disconnect the cable from the negative
sattery terminal (see Section 1).
Z  Remove the three starter motor mount-
g bolts.
2 Raise the front of the vehicle and place it
s=curely on jackstands.
4 Remove the bolts from the support
oracket for the intermediate shaft center bear-
g (see Chapter 8). (It's not necessary to
=move either the right driveaxle or the inter-
mediate shaft, but detaching the center bear-
g support bracket will give you enough room
© pull out the starter.)
5 Disconnect the battery cable (the large
=able) and the starter control electrical con-
nector from the starter motor solenoid termi-
nals.
= Remove the starter.

Installation is the reverse of removal.
- After you've reconnected the battery, the
Sowertrain Control Module (PCM) must
~=learn its idle and fuel trim strategy for opti-
=—um driveability and performance (see Sec-
son 1 for this procedure).

(LTI S |

V6 models

Refer to illustration 13.12, 13.13 and 13.14
Warning: Wait until the engine is completely
cool before beginning this procedure.

9  Disconnect the cable from the negative
battery terminal (see Section 1).

10 Remove the air intake duct (see Chap-
ter 4), then remove the air filter housing and
Mass Air Flow (MAF) sensor as a single
assembly (see Chapter 4). (It's not necessary
to detach the MAF sensor from the air filter
housing.)

11 Drain the cooling system (see Chap-
ter 1).

12 Remove the coolant hoses located

13.13 Disconnect the battery starter cable from the
big terminal and the starter control cable from the
smaller terminal (V6 models)

above the starter motor (see illustration).

13 Disconnect the battery cable (the large
cable) and the starter control electrical con-
nector from the starter motor solenoid termi-
nals (see illustration).

14 Remove the starter motor mounting bolts
(see illustration) and remove the starter from
the engine.

15 Installation is the reverse of removal.

16 After you've reconnected the battery, the

Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Sec-
tion 1 for this procedure).

13.14 To detach the
starter motor from
the engine, remove
these two bolts
(V6 models)
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Emissions and engine control systems

Contents
Section Section
Camshaft Position (CMP) sensor - replacement ...........cococciieins 3 On-board Diagnostic system and Diagnustic
Catalytic converters .. P S0 e e Rl S Jo S SR e 19 Trouble Codes (DTC)... 2
CHECK ENGINE Irght on...... P ot el L 2 Output Shaft Speed (OSS) sensor - replacemenl 10
Clutch Pedal Position (CPP) swnch replacemenl 4 Oxygen sensors - general information and replacemenl 1
Crankshaft Position (CKP) sensor - replacement... 5 Paositive Crankcase Ventilation (PCV) system - general
Cylinder Head Temperature (CHT) sensor - replacement 6 information and component replacement.........cccccceccicicciin.. 22
Engine Coolant Temperature (ECT) sensor - replacement ........... T Positive Crankcase Ventilation (PCV) valve
Evaporative Emissions Control (EVAP) system - general check and replace... .. See Chapter 1
information and component replacement..............cccciiiiieiee. 20 Power Steering Pressure {PSP) swrlch replacement I
Exhaust Gas Recirculation (EGR) system - general Powertrain Control Module (PCM) - replacement............. 17
information and component replacement.........‘............,.......... 21 Throttle Position (TP) sensor - replacement.... 13
General information............... 1 Transmission Range (TR) sensor - replacement and adjuslmenl 14
Idle Air Control Valve (IAC) \ral\ra replacement ‘‘‘‘‘ 18 Turbine Shaft Speed (TSS) sensor - replacement ... nsicheninn, 1
Knock sensor - replacement.... it 8 Vehicle Speed Sensor (VSS) - replaoement.,,....A..,..,.‘....,......,..... 16
Mass Air Flow (MAF) sensor - replaoemenl 9

Specifications

Torque specifications

Camshaft Position (CMP) sensor mounting bolt
e ey (s P SaTe g = USRS IS 35c o I e L o
V6 engine... 4

Crankshaft Posmon (CKP} sensor mounlmg bnlt
Four-cylinder engine ..

V6 engine...

Cylinder Head Temperalure (CHT) Sensor.....

Exhaust Gas Recirculation {EGR) valve mountmg bolts
Four-cylinder engine .. il
V6 engine....

'dle Air Control (IAC) valve mounlmg botts
2.0L four-cylinder and 3.0L V6 engines...........cccocvuienecrcianncsionioninns
2.3L four-cylinder engine...

“nock sensor retaining nuUboll
Four-cylinder engine (retaining nut)....
V6 engine (retaining bolt)... v

Output Shaft Speed (OSS) sensor mounting boll....

Oxygen sensors (all oxygen sensors, all models)...

Transmission Range (TR) sensor mounting bolts ...

Turbine Shaft Speed (TSS) sensor mounting bolt...

Vehicle Speed Sensor (VSS) (2WD and 4WD)......c.ccovrereriminicisecianne

Ft-lbs (unless otherwise noted) @ Nm

180 in-lbs 20
89 in-bs 10
62 in-lbs : 7

89 in-lbs ; 10
89 in-lbs 10
80 in-lbs 9

18 25
89 in-lbs 10
35in-bs 4

180 in-lbs 20
18 2D
120 in-lbs 13
30 40
108 in-lbs 12
120 in-lbs 13
62 in-lbs T
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1 Powertrain Control Module (PCM)
2  EGR vacuum regulator valve

3  Evaporative Emissions Control (EVAFP) system canister purge

valve
Mass Air Flow (MAF) sensor

(=004 I -9

Oxygen sensor electrical connectors

1 General information

Refer to illustrations 1.1a, 1.1b, 1.1c and 1.7

The emission control systems and com-
ponents (see illustrations) are an integral
part of the engine management system, which
is called the Multiport Fuel Injection (MFI) sys-
tem (see Chapter 4 for more information on
the MFI system). The MFI system also
includes all the government-mandated diag-
nostic features of the second generation of
on-board diagnostics, which is known as On-
Board Diagnostics Il (OBD-II).

At the center of the MFI and OBD-Il
operations is the Powertrain Control Module
(PCM), or on-board computer. The PCM con-
trols not only engine operation but also the
automatic transaxie. The PCM receives

1.1a Emissions and engine control component locations
(four-cylinder models)

Differential pressure feedback EGR system sensor

O~ ;W=

engine operating information as input signals
from a number of sensors and provides out-
put commands to actuators such as the igni-
tion coil(s), the fuel injectors and various sole-
noids and relays for the engine and automatic
transaxle. Other emission controls included in
the overall engine control system are:

Catalytic converter(s)

Evaporative Emission Control (EVAP)
system

Exhaust Gas Recirculation (EGR) system

Positive Crankcase Ventilation (PCV)
system

The Sections in this Chapter include

general descriptions and component replace-
ment procedures for most of the information
sensors and output actuators, as well as other
components that are part of the systems listed

1.1c Emission control
component locations,
right side (V6 models)

1 Camshaft
Position (CMP)
sensor

2  Power Steering
Pressure (PSP)
switch

o‘m‘. L .‘_.". iy
1.1b Emissions and engine control component locations,
left side (V6 models)

Mass Air Flow (MAF) sensor

Crankcase vent tube

Idle Air Control (IAC) valve

EGR vacuum regulator valve

Exhaust Gas Recirculation (EGR) valve

Differential pressure feedback EGR system sensor

Evaporative Emissions Control (EVAP) system canister purge valve
Throftle Position (TP) sensor

above. Refer to Chapter 4 for more informa-
tion on the air intake, fuel and exhaust sys-
tems, and to Chapter 5 for information on the
ignition system. Also refer to Chapter 1 for
scheduled maintenance procedures for emis-
sion-related systems and components.

The procedures in this Chapter are
intended to be practical, affordable and within
the capabilities of the home mechanic. The
diagnosis of most engine and emission con-
trol functions and driveability problems
requires specialized tools, equipment and
training. When checking or servicing become
too difficult or require special test equipment,
consult a dealer service department or other
qualified repair shop.

Although engine and emission control
systems are very sophisticated on late-model
vehicles, you can perform many checks and
do most of the regular maintenance at home
with common tune-up and hand tools and rel-
atively inexpensive meters. Because of the
Federally mandated warranty that covers the
emission control system, check with a dealer
about warranty coverage before working on
any emission-related systems. After the war-
ranty has expired, you may wish to perform
some of the component replacement proce-
dures in this Chapter to save money. Remem-
ber, the most frequent cause of emission and
driveability problems is a loose electrical con-
nector, or a broken wire or vacuum hose, so
always check the electrical connections, the
electrical wiring and the vacuum hoses first.

Pay close attention to any special pre-
cautions given in this Chapter. Remember
that illustrations of various systems might not
exactly match the system installed on the
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1.7 The VECI label in the engine compartment identifies the
emission control devices on a particular engine and
includes a vacuum hose routing diagram

vehicle on which you're working because of
changes made by the manufacturer during
production or from year to year.

A Vehicle Emission Control Information
(VECI) label (see illustration) is located in
the engine compartment (on the underside of
the hood.on our project vehicle, although it
might be located somewhere else, like the
upper radiator crossmember, on your vehicle).
This label contains emission-control and
engine tune-up specifications and adjustment
information. It also includes a vacuum hose
routing diagram for emission-control compo-
nents. When servicing the engine or emission
systems, always check the VECI label in your
vehicle. If any information in this manual con-
tradicts what you read on the VECI label on
your vehicle, always defer to the information
on the VECI label.

2 On-Board Diagnostic (OBD)
system and Diagnostic Trouble
Codes (DTCs)

Scan tool information

Refer to illustrations 2.1 and 2.2

1 Hand-held scanners are the most power-
ful and versatile tools for analyzing engine
management systems used on later model
vehicles (see illustration). Early model scan-
ners handle codes and some diagnostics for
many systems. Each brand scan tool must be
examined carefully to match the year, make
and model of the vehicle you are working on.
Often, interchangeable cartridges are avail-
able to access the particular manufacturer
(Ford, GM, Chrysler, Toyota etc.). Some man-
ufacturers will specify by continent (Asia,
Europe, USA, etc.). Note: An aftermarket
generic scanner should work with any model
covered by this manual. Before purchasing a

generic scan tool, contact the manufacturer of
the scanner you're planning to buy and verify
that it will work properly with the OBD-II sys-
tem you want to scan. If necessary, of course,
you can always have the codes extracted by a
dealer service department or an independent
repair shop with a professional scan tool,

2  With the arrival of the Federally man-
dated emission control system (OBD-lI), a
specially designed scanner has been devel-
oped. Several tool manufacturers have
released OBD-Il scan tools for the home
mechanic (see illustration).

OBD system general

description

3 All models are equipped with the second
generation OBD-Il system. This system con-
sists of an on-board computer known as the
Powertrain Control Module (PCM), and infor-
mation sensors, which monitor various func-
tions of the engine and send data to the PCM.
This system incorporates a series of diagnos-
tic monitors that detect and identify fuel injec-
tion and emissions control systems faults and
store the information in the computer memory.
This updated system also tests sensors and
output actuators, diagnoses drive cycles,
freezes data and clears codes. This powerful
diagnostic computer must be accessed using
the new OBD-Il scan tool and 16 pin Data
Link Connector (DLC) located under the driv-
er’s dash area. :

4  The PCM is the “brain” of the electroni-
cally controlled fuel and emissions 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 signals to control vari- -

ous relays, solenoids (i.e. fuel injectors) and
other actuators. The PCM is specifically cali-
brated to optimize the emissions, fuel econ-
omy and driveability of the vehicle.

5 Itisn't a good idea to attempt diagnosis

2.1 Scanners like these from Actron and AutoXray are powerful
diagnostic aids - they can tell you just about anything you want to
know about your engine management system

or replacement of the PCM or emission con-
trol components at home while the vehicle is
under warranty. Because of a Federally man-
dated warranty which covers the emissions
system components and because any owner-
induced damage to the PCM, the sensors
and/or the control devices may void this war-
ranty, take the vehicle to a dealer service
department if the PCM or a system compo-
nent malfunctions.

Information sensors

6 Camshaft Position (CMP) sensor - The
CMP sensor produces a signal that the PCM
uses to identify the number 1 cylinder and to
time the firing sequence of the fuel injectors.
On four-cylinder models, the CMP sensor is
located at the left rear corner of the cylinder
head. On V6 models, the CMP sensor is
located on the right end of the front cylinder
head.

2.2 Trouble code readers like the Actron
OBD-ll diagnostic tester simplify the task
of extracting the trouble codes
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7  Clutch Pedal Position (CPP) switch
(manual transaxle models) - The CPP switch,
which is located at the top of the clutch pedal,
provides a voltage input to the PCM which
indicates whether the clutch pedal is
depressed (no load on the engine) or not
depressed (load on the engine). The PCM
uses this information (along with data from
other sensors) to help it determine the load on
the engine so that it can alter the air/fuel mix-
ture ratio accordingly.

8 Crankshaft Position (CKP) sensor -
The CKP sensor produces a signal that the
PCM uses to determine the position of the
crankshaft. The CKP sensor is located on the
right (drivebelt) end of all engines, adjacent to
the crankshaft timing belt or chain sprocket.

9  Cylinder Heat Temperature (CHT) sen-
sor (four-cylinder models) - The CHT sensor,
which is located on the right (timing belt) end
of the cylinder head, is a “thermistor,” a type
of variable resistor in which the resistance
changes in accordance with the change in
temperature. The CHT is known as a “nega-
tive temperature coefficient” (NTC) thermistor
because as the temperature increases, the
resistance decreases, and vice versa. The
PCM uses the CHT sensor to monitor the
operating temperature of the engine.

10 Differential pressure feedback EGR
system sensor - The differential pressure
feedback EGR system sensor, which is
located near the firewall, to the right of the
brake master cylinder reservoir, is a pressure
transducer that monitors the pressure differ-
ential across a metering orifice located in the
sensor. (A transducer is a device that receives
a signal from one system and transfers that
signal to another system, often in a different
form.) The differential pressure feedback EGR
system sensor outputs a voltage signal that's
proportional to the pressure drop across its
metering orifice. The PCM uses this data to
calculate the EGR flow rate.

11 Engine Coolant Temperature (ECT)
sensor (V6 models) - The ECT sensor is a
thermistor (temperature-sensitive variable
resistor) that sends a voltage signal to the
PCM, which uses this data to determine the
temperature of the engine coolant. The ECT
sensor helps the PCM control the air/fuel mix-
ture ratio and ignition timing, and it also helps
the PCM determine when to turn the Exhaust
Gas Recirculation (EGR) system on and off.
The ECT sensor is located on the thermostat
housing, right below the throttle body.

12 Fuel tank pressure sensor - The fuel
tank pressure sensor, which is located above
the fuel tank, near the fuel pump/fuel level
sending unit module, measures the fuel tank
pressure when the PCM tests the EVAP sys-
tem, and it's also used to control fuel tank
pressure by signaling the EVAP system to
purge the tank when the pressure becomes
excessive.

13 Knock sensor - The knock sensor is a
“piezoelectric” crystal that oscillates in propor-
tion to engine vibration. (The term piezoelec-
tric refers to the property of certain crystals

that produce a voltage when subjected to a
mechanical stress.) The oscillation of the
piezoelectric crystal produces a voltage out-
put that is monitored by the PCM, which
retards the ignition timing when the oscillation
exceeds a certain threshold. When the engine
is operating normally, the knock sensor oscil-
lates consistently and its voltage signal is
steady. When detonation occurs, engine
vibration increases, and the oscillation of the
knock sensor exceeds a design threshold.
(Detonation is an uncontrolled explosion, after
the spark occurs at the spark plug, which
spontaneously combusts the remaining air/
fuel mixture, resulting in a "pinging” or “slap-
ping” sound.) If allowed to continue, detona-
tion is annoying, and engine performance is
diminished. On four-cylinder engines, the
knock sensor is located on the right end of the
rear side of the engine block. On V6 models,
the knock sensor is located on the left rear
side of the engine block.

14 Mass Air Flow (MAF) sensor - The
MAF sensor is located on the air intake duct,
right at the air filter housing. The MAF sensor
is the principal means by which the Power-
train Control Module (PCM) monitors intake
airflow. It uses a hot-wire sensing element to
measure the amount of air entering the
engine. The wire is maintained at a tempera-
ture of 392 degrees F (200-degrees C) above
the ambient temperature by electrical current.
As intake air passes through the MAF sensor
and over the hot wire, it cools the wire, and
the control system immediately corrects the
temperature back to its constant value. The
current required to maintain the constant
value is used by the PCM as an indicator of
airflow.

15 Output Shaft Speed (OSS) sensor
(automatic transaxle models) - The OSS sen-
sor, a magnetic pick-up coil which is located
on the backside of the transaxle, provides the
Powertrain Control Module (PCM) with infor-
mation about the rotational speed of the out-
put shaft in the transaxle. The PCM uses this
information to control and diagnose power-
train behavior and to determine vehicle speed
(instead of the Vehicle Speed Sensor, or VSS,
which is used on manual fransaxles).

16 Oxygen sensors - An Oxygen sensoris a
galvanic battery that generates a small variable
voltage signal in proportion to the difference
between the oxygen content in the exhaust
stream and the oxygen content in the ambient
air. The PCM uses the voltage signal from the
upstream oxygen sensor to maintain a "stoi-
chiometric" airffuel ratio of 14.7:1 by constantly
adjusting the “on-time” of the fuel injectors.
There are fwo oxygen sensors on four-cylinder
models: one upstream sensor (ahead of the
catalytic converter) and a downstream oxygen
sensor (after the catalyst). There are four oxy-
gen sensors, one upstream and one down-
stream sensor for each cylinder bank, on V6
models. On these models, there are three cat-
alysts: a smaller “fast-light-off” cat right below
each exhaust manifold (the catalysts are actu-
ally an integral part of the exhaust manifolds)

and another larger downstream catalyst. The
oxygen sensors are located upstream and
downstream in relation to the two smaller cata-
lysts.

17 Power Steering Pressure (PSP) switch
- The PSP sensor monitors the pressure
inside the power steering system. When the
front wheels are being turned at low speed
there is more friction between the rubber tire
treads and the road, so the pressure required
to turn the wheels increases. The PCM uses
the PSP sensor to determine when to increase
engine idle speed during low-speed vehicle
maneuvers. The PSP switch is located on the
high-pressure side of the power steering sys-
tem, near the right end of the front cylinder
head valve cover.

18 Throttle Position (TP) sensor - The TP
sensor, which is located on the throttle body,
on the end of the throttle valve shaft, is a
potentiometer that produces a variable volt-
age signal in accordance with the opening
angle of the throttle valve. This voltage signal
tells the PCM when the throttle is closed, in a
cruise position, or wide open, or anywhere in
between. The PCM uses this information,
along with data from a number of other sen-
sors, to calculate injector on-time.

19 Transmission Range (TR) sensor - The
TR sensor, which is located at the manual
lever on top of the automatic transaxle, func-
tions like a conventional Park/Neutral Position
(PNP) switch: it prevents the engine from
starting in any gear other than Park or Neu-
tral, and it closes the circuit for the back-up
lights when the shift lever is moved to
Reverse. The PCM also sends a voltage sig-
nal to the TR sensor, which uses a series of
step-down resistors that act as a voltage
divider. The PCM monitors the TR sensor's
voltage output, which corresponds to the posi-
tion of the manual lever. Thus the PCM is able
to determine the gear selected and is able to
determine the correct pressure for the elec-
tronic pressure control system of the
transaxle.

20 Turbine Shaft Speed (TSS) sensor
(automatic tfransaxle models) - The TSS sen-
sor, a magnetic pick-up coil which is located
on the left side of the transaxle, provides the
Powertrain Control Module (PCM) with infor-
mation about the rotational speed of the tur-
bine (input) shaft. The PCM uses this informa-
tion to determine control strategies for the
Torque Converter Cluich (TCC) and to deter-
mine the static Electronic Pressure Control
(EPC) pressure setting during shifts.

21 Vehicle Speed Sensor (VSS) - The
V8S, which is located on the transaxle, pro-
vides information to the PCM to indicate vehi-
cle speed. Manual transaxles are equipped
with one VSS. Automatics are equipped with
an input and an output VSS (the PCM com-
pares the difference, if any, between the two
signals to predict transaxle failure).

Output actuators
22 EVAP canister purge valve - The EVAP
canister purge valve, which is located in the
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2.30 Location of the 16-pin Data Link
Connector (DLC)

engine compartment, near the master cylin-
der, is normally closed. But when ordered to
do so by the PCM, it allows fuel vapors from
the EVAP canister to be drawn into the intake
manifold for combustion under certain operat-
ing conditions. The PCM-controlled EVAP
canister purge valve also controls this vapor
flow.

23 EVAP canister vent solenoid - The
EVAP canister vent solenoid, which is located
underneath the vehicle, near the EVAP canis-
ter, seals the EVAP system for inspection and
maintenance tests and for OBD-II leak and
pressure tests.

24 Exhaust Gas Recirculation (EGR) vac-
uum regulator valve - When the engine is
put under a load (hard acceleration, passing,
going up a steep hill, pulling a trailer, etc.),
combustion chamber temperatures increase.
When combustion chamber temperature
exceeds 2500 degrees, excessive amounts of
oxides of nitrogen (NOx) are produced. NOx
is a precursor of photochemical smog. When
combined with hydrocarbons (HC), other
“reactive organic compounds” (ROCs) and
sunlight, it forms ozone, nitrogen dioxide and
nitrogen nitrate and other nasty stuff. The vac-
uum-controlled EGR valve allows exhaust
gases to be recirculated back to the intake
manifold where they dilute the incoming air/
fuel mixture, which lowers the combustion

chamber temperature and decreases the
amount of NOx produced during high-load
conditions. The amount of exhaust gases
recirculated to the intake is determined by the
strength of the vacuum signal delivered to the
EGR valve. The PCM-controlled EGR vacuum
regulator valve is the electromagnetic device
that regulates the. supply of vacuum to the
EGR valve. The EGR vacuum regulator valve
is located near the EGR valve.

25 Fuel injectors - The fuel injectors, which
spray a fine mist of fuel into the intake ports,
where it is mixed with incoming air, are induc-
tive coils under PCM control. For more infor-
mation about the injectors, see Chapter 4.

26 Idle Air Control (IAC) valve - The IAC
valve controls the amount of air allowed to
bypass the throttie valve when the throttle
valve is at its (nearly closed) idle position. The
IAC valve is controlled by the PCM. When the
engine is placed under an additional load at
idle (low-speed maneuvers or the air condi-
tioning compressor, for example), the engine
can run roughly, stumble and even stall. To
prevent this from happening, the PCM opens
the IAC valve to increase the idle speed
enough to overcome the extra load imposed
on the engine. The IAC valve is mounted on
the intake manifold, near the throttle body.

27 Ignition coil(s) - The ignition coil(s) is/
are under the control of the Powertrain Con-
trol Module (PCM). There is no ignition control
module. Instead, “coil drivers” inside the PCM
turn the primary side of the coil(s) on and off.
For more information about the ignition coil(s),
see Chapter 5.

Obtaining and clearing

Diagnostic Trouble Codes
(DTCs)

28 All models covered by this manual are

‘equipped with on-board diagnostics. When

the PCM recognizes a malfunction in a moni-
tored emission control system, component or
circuit, it turns on the CHECK ENGINE light,
also known as the Malfunction Indicator Light
(MIL), on the dash. The PCM will continue to
display the MIL until the problem is fixed and
the Diagnostic Trouble Code (DTC) is cleared
from the PCM’s memory. You'll need a scan

tool to access any DTCs stored in the PCM.
29 Before outputting any DTCs stored in the
PCM, thoroughly inspect ALL electrical con-
nectors and hoses. Make sure that all electri-
cal connections are tight, clean and free of
corrosion. And make sure that all hoses are
correctly connected, fit tightly and are in good
condition (no cracks or tears). Also, make
sure that the engine is tuned up. A poorly run-
ning engine is probably one of the biggest
causes of emission-related malfunctions.
Often, simply giving the engine a good tune-up
will correct the problem.

Accessing the DTCs

Refer to illustration 2.30

30 On these models, all of which are
equipped with On-Board Diagnostic Il (OBD-II)
systems, the Diagnostic Trouble Codes
(DTCs) can only be accessed with a scan
tool. Simply plug the connector of the scan
tool into the diagnostic connector (see illus-
tration), which is located under the left side of
the dash, then follow the instructions included
with the scan tool to extract the DTCs.

31 Once you have outputted all of the stored
DTCs, look them up on the accompanying
DTC chart.

32 After troubleshooting the source of each
DTC, make any necessary repairs or replace
the defective component(s).

Clearing the DTCs

33 Clear the DTCs with the scan tool in
accordance with the instructions provided by
the scan tool's manufacturer.

Diagnostic Trouble Codes

34 The accompanying tables are a list of
the Diagnostic Trouble Codes (DTCs) that can
be accessed by a do-it-yourselfer working at
home (there are many, many more DTCs
available to dealerships with proprietary scan
tools and software, but those codes cannot be
accessed by a generic scan tool). If, after you
have checked and repaired the connectors,
wire harness and vacuum hoses (if applica-
ble) for an emission-related system, compo-
nent or circuit, the problem persists, have the
vehicle checked by a dealer service depart-
ment or a qualified repair shop. :

OBD-II trouble codes
Note: Not all trouble codes apply to all models.

Code Probable cause

P0040 Upstream oxygen sensors swapped (crossed wiring harnesses)
P0041 Downstream oxygen sensors swapped (crossed wiring harnesses)
P0O068 Throttle Position (TP) sensor inconsistent with Mass Air Flow sensor
P0102 Mass Air Flow (MAF) sensor circuit, low input

P0103 Mass Air Flow (MAF) sensor circuit, high input
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Code Probable cause

P0106 Barometric (BARQ) pressure sensor circuit, performance problem

P0107 Barometric (BARO) pressure sensor/MAP sensor circuit, low voltage
P0O108 Barometric (BARO) pressure sensor/MAP sensor circuit, high voltage
P0O109 . BARO/MAP sensor circuit intermittent

P0O112 Intake Air Temperature (IAT) sensor circuit, low input

P0113 Intake Air Temperature (IAT) sensor circuit, high input

P0O116 Engine Coolant Temperature (ECT) circuit range/performance probiem
PO117 Engine Coolant Temperature (ECT) sensor circuit, low input

P0O118 Engine Coolant Temperature (ECT) sensor circuit, high input

PO121 Throttle Position (TP) circuit out of range or performance problem

P0122 Throttle Position (TP) sensor circuit, low input

P0123 Throttle Position (TP) sensor circuit, high input

P0125 Insufficient coolant temperature for closed loop fuel control

P0O128 Coolant temperature below thermostat regulated temperature

P0134 i Upstream oxygen sensor circuit problem (rear cylinder bank on V6)

P0132 Upstream oxygen sensor circuit, high voltage (rear cylinder bank on V&)
P0133 Upstream oxygen sensor circuit, slow response (rear cylinder bank on Vé)
P0135 : Upstream oxygen sensor heater circuit problem (rear cylinder bank on V&)
P0136 Downstream oxygen sensor circuit problem (rear cylinder bank on V6)
P0138 [ Downstream oxygen sensor circuit, high voltage (rear cylinder bank on VE6)
P0141 : Downstream oxygen sensor heater circuit broblem (rear cylinder bank on VE)
P0148 : Fuel delivery error

P0O151 Upstrea-m oxygen sensor circuit, low voltage (front cylinder bank on V86)
P0152 Upstream oxygen sensor circuit, high voltage (front cylinder bank on V6)
P0153 Upstream oxygen sensor circuit, slow response (front cylinder bank on V6)
P0155 Upstream oxygen sensor heater circuit problem (front cylinder bank on V6)
P0156 Downstream oxygen sensor circuit problem (front cylinder bank on V&)
P0158 Downstream oxygen sensor circuit, high voltage (front cylinder bank on V6)
P0161 Downstream oxygen sensor heater circuit problem (front cylinder bank on VE)
P0O171 System too lean (rear cylinder bank on VE6)

P0172 System too rich (rear cylinder bank on V6)

P0O174 System too lean (front cylinder bank on V6)

P0175 System too rich (front cylinder bank on V6)

P0176 Flexible Fuel (FF) sensor circuit malfunction

P0O180 Engine Fuel Temperature (EFT) sensor A circuit, low input
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- Code Probable cause
P0181 Engine Fuel Temperature (EFT) sensor A circuit, range/performance
P0183 Engine Fuel Temperature (EFT) sensor circuit, high input
P0190 Fuel Rail Pressure (FRP) sensor circuit malfunction
P0191 Fuel Rail Pressure (FRP) sensor circuit performance
P0192 Fuel Rail Pressure (FRP) sensor circuit, low input
P0193 Fuel Rail Pressure (FRP) sensor circuit, high input
P0196 Engine Oil Temperature sensor circuit range/performance problem
P0197 Engine Oil Temperature sensor circuit, low input
P0198 Engine Oil Temperature sensor circuit, high input
P0201 Injector no. 1 circuit malfunction
P0202 Injector no. 2 circuit malfunction
P0203 Injector no. 3 circuit malfunction
P0204 Injector no. 4 circuit malfunction
P0205 Injector no. 5 circuit malfunction
P0206 Injector no. 6 circuit malfunction
P0219 Engine overspeed condition
P0221 Throttle Position (TP) sensor B circuit range/performance problem
P0222 Throttle Position (TP) sensor B circuit, low input
P0223 Throttle Position (TP) sensor B circuit, high input
P0230 Fuel pump primary circuit malfunction
P0231 Fuel pump secondary circuit low
P0232 Fuel pump secondary circuit high
P0297 Vehicle overspeed condition
P0298 Engine oil over temperature condition
P0300 Random misfire detected
P0301 Cylinder no. 1 misfire detected -
P0302 Cylinder no. 2 misfire detected
P0303 Cylinder no. 3 misfire detected
P0304 Cylinder no. 4 misfire detected
P0305 Cylinder no. 5 misfire detected
P0306 Cylinder no. 6 misfire detected
P0315 PCM unable to learn crankshaft pulse wheel tooth spacing
P0316 Misfire occurred during first 1000 engine revolutions
P0320 Ignition engine speed input circuit malfunction

P0325

Knock sensor 1 circuit malfunction
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Code

Probable cause

P0326

Knock sensor 1 circuit range/performance

P0330

Knock sensor 2 circuit malfunction

P0331

Knock sensor 2 circuit range/performance

P0340

Camshaft Position (CMP) sensor circuit malfunction

P0345

Camshaft Position (CMP) sensor circuit malfunction

P0350

Ignition coil primary or secondary circuit malfunction (four-cylinder)

P0351

Ignition coil A primary or secondary circuit malfunction (V6 engine)

P0352

Ignition coil B primary or secondary circuit malfunction (V6 engine)

P0353

Ignition coil C primary or secondary circuit malfunction (V6 engine)

P0354

Ignition coil D primary or secondary circuit malfunction (V6 engine)

P0355

Ignition coil E primary or secondary circuit malfunction (V6 engine)

P0356

Ignition coil F primary or secondary circuit malfunction (V6 engine)

P0400

EGR flow failure (outside the minimum or maximum limits)

P0401

Exhaust Gas Recirculation (EGR) valve, insufficient flow detected

P0402

Exhaust Gas Recirculation (EGR) valve, excessive flow detected

P0403

EEGR electric motor windings or circuits to PCM shorted or open

P0405

DPF EGR sensor circuit, low voltage detected

P0406

DPF EGR sensor circuit, high voltage detected

PO411

Secondary Air Injection (AIR) system, upstream flow

P0412

Secondary Air Injection (AIR) system, circuit malfunction

P0420

Catalyst system efficiency below threshold (rear catalyst on V6)

P0430

Catalyst system efficiency below threshold (front catalyst on V6)

P0442

EVAP control system, small leak detected

P0443

EVAP control system, canister purge valve circuit malfunction

P0446

EVAP control system canister vent solenoid circuit malfunction

P0451

Fuel tank pressure sensor circuit out of range or performance problem

P0452

Fuel tank pressure sensor circuit, low input

P0453

Fuel tank pressure sensor circuit, high input

P0455

EVAP control system, big leak detected

P0456

EVAP control system, very small leak detected

P0457

EVAP control system, leak detected (fuel filler neck cap loose or off)

P0460

Fuel level sensor circuit malfunction

P0462

Fuel level sensor circuit, low input

P0463

Fuel level sensor circuit, high input

P0480

Visctronic Drive Fan (VDF) primary circuit malfunction
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Code Probable cause

P0481 High Fan Control (HFC) primary circuit failure

P0500 Vehicle Speed Sensor (VSS) malfunction

P0501 Vehicle Speed Sensor (VSS) range/performance problem
P0503 Vehicle Speed Sensor (VSS), intermittent malfunction

P0505 idle Air Control (IAC) system malfunction

P0506 Idle Air Control (IAC) rpm lower than expected

P0O507 Idie Air Control (IAC) rpm higher than expected

P0511 Idle Air Control (IAC) circuit malfunction

P0528 Visctronic Drive Fan (VDF) speed sensor circuit malfunction
P0534 Low air conditioning cycling period

PO537 Air conditioning evaporator temperature circuit, low input
P0538 Air conditioning evaporator temperature circuit, high input
P0552 Power Steering Pressure (PSP) sensor circuit malfunction
P0553 Power Steering Pressure (PSP) sensor circuit malfunction
P0602 Control module programming error

P0603 Powertrain Control Module (PCM) Keep-Alive-Memory (KAM) test error
P0605 Powertrain Control Module (PCM) Read-Only-Memory (ROM) error
P0606 Powertrain Control Module (PCM) internal communication error
PO703 Brake switch circuit input malfunction

P0O704 Clutch pedal position switch malfunction

P0O720 Insufficient input from Output Shaft Speed (0SS) sensor
PO721 Noise interference on Output Shaft Speed (OSS) sensor signal
PO722 No signal from Output Shaft Speed (OSS) sensor

P0723 Output Shaft Speed (OSS) sensor circuit, intermittent failure
P0812 Reverse Switch (RS) input circuit malfunction

3 Camshaft Position (CMP) sensor
- replacement

Four-cylinder models

Refer to illustrations 3.3 and 3.5

1 Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).

2  Locate the CMP sensor at the left rear
corner of the cylinder head.

3  Disconnect the electrical connector from
the CMP sensor (see illustration).

4 Remove the CMP sensor retaining bolt.
5 Remove the CMP sensor (see illustra-
tion).

6 Installation is the reverse of removal. Be

3.3 Disconnect the
electrical connector
from the CMP sensor
(four-cylinder models)
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3.5 Remove the CMP sensor retaining
bolt, then remove the CMP sensor from
the cylinder head (four-cylinder models)

sure to tighten the CMP sensor bolt to the
torque listed in this Chapter’s Specifications.
7  After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

V6 models

Rgfer to illustration 3.9

8 Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).

9  Locate the CMP sensor at the right end
of the front cylinder head (see illustration).
10 Disconnect the electrical connector from
the CMP sensor.

11 Remove the CMP sensor retaining bolt.
12 Remove the CMP sensor.

13 Installation is the reverse of removal. Be
sure to tighten the CMP sensor bolt to the
torque listed in this Chapter's Specifications.
14 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idie and fuel trim strategy for opti-

4.2 On models with a manual transaxle,
the Clutch Pedal Position (CPP) switch is
located at the top of the clutch pedal

1  Electrical connector
2  Clutch Pedal Position (CPP) switch
3  Locknut

3.9 On V6 models, the CMP sensor is
located at the right end of the front
cylinder head; to remove the CMP sensor,
disconnect the electrical connector and
remove the retaining bolt

mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

4 Clutch Pedal Position (CPP)
switch - replacement

Refer to illustration 4.2

1  Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).

2  Locate the CPP switch at the top of the
clutch pedal (see illustration).

3  Disconnect the electrical connector from
the CPP switch.

4  Unscrew the CPP switch locknut.

5 Remove the CPP switch.

6 Installation is the reverse of removal.

7  After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

5.5 On 2.0L four-cylinder models, the CKP
sensor is located on the front side of the
block, near the flywheel; to remove the
CKP sensor, disconnect the electrical
connector and remove the mounting bolt

5 Crankshaft Position (CKP)
sensor - replacement

2.0L four-cylinder models

Refer to illustrations 5.5 and 5.6

1 Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).

2 Remove the exhaust manifold (see
Chapter 2A).

3  Locate the CKP sensor on the front of
the engine near the flywheel end of the block.
4  Disconnect the electrical connector from
the CKP sensor.

5  Unscrew the CKP sensor mounting bolt
(see illustration).

6 Remove the CKP sensor (see illustra-
tion).

7  Installation is the reverse of removal. Be
sure to tighten the CKP sensor mounting bolt
to the torque listed in this Chapter's Specifica-
tions.

8  After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

V6 models

Refer to illustration 5.12

9 Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).
10 Loosen the right front wheel lug nuts.
Raise the front of the vehicle and place it
securely on jackstands. Remove the right
front wheel.

11 Remove the lower right splash shield
(see illustration 10.13 in Chapter 5).

12 Locate the CKP sensor (see illustra-
tion) next to the crankshaft pulley.

13 Disconnect the electrical connector from
the CKP sensor.

14 Remove the CKP sensor mounting bolt.
15 Remove the CKP sensor.

16 Installation is the reverse of removal. Be
sure to tighten the CKP sensor mounting bolt
to the torque listed in this Chapter’s Specifica-
fions.

17 After you've reconnected the battery, the
Powertrain Control Module (PCM) must

5.6 Remove the CKP sensor (four-cylinder
models)
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5.12 On V6 models, the CKP sensor is

located near the crankshaft pulley; to

remove the CKP sensor, disconnect the

electrical connector and remove the
sensor mounting bolt

relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

2.3L four-cylinder engine

Note: The CKP sensor for this engine must
be replaced with a new one whenever it is
removed because there is a special alignment
tool that must be used to install the sensor
that can only be obtained with the purchase of
a new sensor - the fool is nof sold separately.
18 Disconnect the cable from the negative
battery terminal (see Chapter 5).

19 The CKP sensor is mounted right next to
the crankshaft pulley.

20 Disconnect the electrical connector to
the CKP sensor.

21 Set the: engine at TDC (see Chap-
ter 2B).

22 With the special timing pin and crank-
shaft pulley alignment tool in place, remove

7.4 On V6 models, the ECT sensor is
located on the thermostat housing (four-
cylinder models don't use an ECT sensor;
they use a CHT sensor); to remove the
ECT sensor, disconnect the electrical
connector and remove the retaining clip,
then pull out the sensor

the mounting bolts for the CKP sensor.

23 To install the CKP sensor, install the
mounting bolts - but do not tighten them.

24 Adjust the CKP sensor by using the CKP
sensor alignment tool, then tighten the mount-
ing bolts securely.

6 Cylinder Head Temperature (CHT)
sensor - replacement

Refer to illustration 6.4

Note: This procedure applies to four-cylinder
models only.

1 Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).

2 If you're working on a 2.0L four-cylinder
engine, remove the alternator (see Chap-
ter 5).

3 Disconnect the CHT sensor electrical
connector.

4  Unscrew and remove the CHT sensor
(see illustration).

5 Installation is the reverse of removal. Be
sure to tighten the CHT sensor to the torque
listed in this Chapter’s Specifications.

6  After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-

7.6 To remove the ECT sensor retaining
clip, pull it straight up

6.4 To remove the CHT
sensor from a 2.0L four-
cylinder engine,
disconnect the electrical
connector, then unscrew
the sensor. On 2.3L four-
cylinder engines, the
sensor is located
between the number 2
and number 3 spark
plugs. (V6 engines do
not use a CHT sensor,
they use an ECT sensor)

mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

7 Engine Coolant Temperature
(ECT) sensor - replacement

Refer to illustrations 7.4, 7.6 and 7.8
Warning: Wait until the engine is completely
cool before beginning this procedure.

Note: This procedure applies to V6 models
only.

1 Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).

2  Drain the cooling system (see Chap-
ter 1).

3  Remove the air intake duct (see Chap-
ter 4),

4  Locate the ECT sensor on the thermo-
stat housing (see illustration).

5  Disconnect the electrical connector from
the ECT sensor.

6 Remove the ECT sensor retaining clip
(see illustration) by pulling it straight up.

7  Remove the ECT sensor.

8 Remove the ECT sensor O-ring (see
illustration) and discard it. Always use a new
O-ring when installing the ECT sensor, even if
you're planning to reuse the old ECT sensor.

7.8 Remove and discard the old ECT
sensor O-ring; always use a new O-ring
when installing the ECT sensor, even if

you plan to reuse the oid sensor
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8.11 On V6 models, the knock sensor is
located on the rear side of the block, near
the transaxle; to detach the knock sensor
from the block, trace the electrical lead up
to the connector (see next illustration)
and disconnect it, then remove the
knock sensor retaining bolt and
remove the sensor

9 Installation is the reverse of removal.

10 Refill the cooling system (see Chap-
ter 1).

11 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

8 Knock sensor - replacement

Four-cylinder models

1  Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).

2  Raise the front of the vehicle and place it
securely on jackstands.

3  Locate the knock sensor on the back
side of the block, near the alternator. If you're
working on a 2.3L four-cylinder model, remove
the intake manifold (see Chapter 2A).

4  The knock sensor electrical connector is
attached to a bracket by two push fasteners.
Detach the connector from the bracket and
then disconnect it.

5 Remove the knock sensor retaining nut.
6 Remove the knock sensor.

7 Installation is the reverse of removal. Be
sure to tighten the knock sensor retaining nut
to the torque listed in this Chapter's Specifica-
tions.

8  After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

V6 models

Refer to illustrations 8.11 and 8.12

9  Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).
10 Raise the front of the vehicle and place it

8.12 Trace the electrical lead from the
knock sensor up to the sensor electrical
connector and disconnect it

securely on jackstands.

11  Locate the knock sensor on the rear side
of the block (see illustration).

12 Disconnect the knock sensor electrical
connector (see illustration).

13 Remove the knock sensor retaining bolt.
14 Remove the knock sensor.

15 Installation is the reverse of removal. Be
sure to tighten the knock sensor retaining bolt
to the torque listed in this Chapter's Specifica-
fions.

16 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

9 Mass Air Flow (MAF) sensor -
replacement

Refer to illustrations 9.2 and 9.5

1 Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).

2  Remove the air intake duct (see illustra-
tion).

3  Disconnect the electrical connector from
the MAF sensor (see illustration 9.2).

4  Remove the half of the air filter housing
that includes the MAF sensor (see Section 8
in Chapter 4).

9.2 Loosen the air intake duct hose clamp
screw and pull off the duct, then
disconnect the electrical connector

from the MAF sensor (V6 model shown,
four-cylinder models similar)

5 Remove the four MAF sensor retaining
nuts (see illustration) and remove the
MAF sensor.

6 Installation is the reverse of removal. Be
sure to tighten the MAF sensor retaining nuts
securely.

7  After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

10 Output Shaft Speed (OSS) sensor
- replacement

Refer to iflustrations 10.3, 10.4, 10.6 and 10.7
Note: This sensor is used only on models with
an automatic transaxle.

1  Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).

2  Raise the front of the vehicle and place it
securely on jackstands.

3  Remove the lower left splash shield (see
illustration).

4  Locate the OSS sensor on the left side
of the transaxle (see illustration).

5  Disconnect the electrical connector from
the OSS sensor (see illustration 10.4).

6 Remove the OSS sensor retaining bolt

>

9.5 To detach the MAF
sensor from the air filter
housing cover, remove
these nuts (V6 model
shown, four-cylinder
models similar)
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10.3 To detach the lower left splash shield,
remove these fasteners

(see illustration) and remove the OSS sen-
SOr.

7 Remove the old O-ring from the 0SS
sensor (see illustration) and discard it. Be
sure to use a new O-ring when installing the
OSS sensor (even if you're planning to reuse
the old OSS sensor).

8 Installation is the reverse of removal. Be
sure to tighten the OSS sensor retaining bolt
to the torque listed in this Chapter’'s Specifica-
tions.

9  After you've reconnected the battery, the
Powertrain Control Module (PCM) must
releam its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

11 Oxygen sensors - general
information and replacement

General information

1  An oxygen sensor is a galvanic battery
that produces a very small voltage output in
response to the amount of oxygen in the
exhaust gases. This voltage signal is the
“input” side of the feedback loop between the

10.6 To detach the OSS sensor from the
transaxle, remove this bolt

oxygen sensor and the Powertrain Control
Module (PCM). Without it, the PCM would be
unable to correct the injector on-time (which
determines the air/fuel ratio) to maintain the
“perfect” (known as stoichiometric) air/fuel
ratio of 14.7:1 that the catalyst needs for opti-
mal operation.

On-Board Diagnostics Il
(OBD-II)

2 All vehicles covered by this manual have
On-Board Diagnostics Il (OBD-Il) engine man-
agement systems, which means they have the
ability to verify the accuracy of the basic feed-
back loop between the oxygen sensor and the
PCM. They accomplish this by using an oxy-
gen sensor ahead of the catalytic converter
and another oxygen sensor behind the cata-
Iytic converter. By comparing the amount of
oxygen in the post-catalyst exhaust gas to the
oxygen content of the exhaust gas before it
enters the catalyst, the PCM can determine
the efficiency of the converter.

Four-cylinder models
3 All four-cylinder vehicles covered by this

10.7 Be sure to replace the OSS sensor
Q-ring (even if you're planning to reuse
the same OSS sensor)

10.4 The OSS sensor is located on the left side
of the automatic transaxle

manual have two heated oxygen sensors:
one upstream sensor (ahead of the catalytic
converter) and a downstream oxygen sensor
(after the catalyst).

V6 models

4  There are four heated oxygen sensors,
one upstream and one downstream sensor for
each cylinder head, on V6 models. On these
models, there are three catalysts: a smaller
“fast-light-off” cat right below each exhaust
manifold (the catalysts are actually an integral
part of the exhaust manifolds) and another
larger downstream catalyst. The oxygen sen-
sors are located upstream and downstream in
relation to the two smaller catalysts.

All models

5  The upstream and downstream oxygen
sensors on all models are heated to speed up
the warm-up time during which the sensors
are unable to produce an accurate voltage
signal. The circuit for each oxygen sensor
heater is controlled by the PCM, which opens
the ground side of the circuit to shut off the
heater as soon as the sensor reaches its nor-
mal operating temperature.

6  Special care must be taken whenever a
sensor is serviced.

a) Oxygen sensors have a permanently
attached pigtail and an electrical connec-
tor that cannot be removed. Damaging
or removing the pigtail or electrical con-
nector will render the sensor useless.

b) Keep grease, dirt and other contami-
nants away from the electrical connector
and the louvered end of the sensor.

¢) Do not use cleaning solvents of any kind
on an oxygen sensor.

d) Oxygen sensors are extremely delicate.
Do not drop a sensor or throw it around
or handle it roughly.

e) Make sure that the silicone boot on the
sensor is installed in the correct position.
Otherwise, the boot might melt and it
might prevent the sensor from operating
correctly.
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11.9 On four-cylinder models, the
electrical connectors for the oxygen
sensors are located at the right front
corner of the valve cover

1 Electrical connector for upstream
oxygen sensor

2  Electrical connector for downstream
oxygen sensor

Replacement

Note: Because it is installed in the exhaust
manifold or pipe, both of which contract when
cool, an oxygen sensor might be very difficult
to loosen when the engine is cold. Rather
than risk damage to the sensor or its mount-
ing threads, start and run the engine for a
minute or two, then shut it off. Be careful not
to burn yourself during the following proce-
dure.

Four-cylinder models

Upstream oxygen sensor

Refer to illustration 11.9

7  Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).

8 Remove the exhaust manifold heat
shield (see Chapter 2A).

9 Disconnect the upstream oxygen sensor
electrical connector (see illustration), which
is located near the right front corner of the
valve cover. There are two oxygen sensor
connectors at this location: one is for the
upstream oxygen sensor and the other con-
nector is for the downstream sensor. Trace
the electrical harness from the upstream oxy-
gen sensor back to its connector to ensure
that you're unplugging the correct connector.
10 Using an oxygen sensor socket (avail-
able at most automotive retailers), unscrew
the upstream oxygen sensor. If the sensor is
difficult to loosen, spray some penetrant onto
the sensor threads and allow it to soak in for
awhile.

11 If you're going to install the old sensor,
apply anti-seize compound to the threads of
the sensor to facilitate future removal. If you're
going to install a new oxygen sensor, it's not
necessary to apply anti-seize compound to
the threads. The threads on new sensors
already have anti-seize compound on them.
12 Installation is otherwise the reverse of

11.17 The downstream oxygen sensor on
four-cylinder models is located right
below the catalytic converter.

removal. Be sure to tighten the sensor to the
torque listed in this Chapter's Specifications.
13 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

Downstream oxygen sensor

Refer to illustration 11.17

14 Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).
15 Disconnect the oxygen sensor electrical
connector (see illustration 11.9), which is
located near the right front corner of the valve
cover. There are two identical oxygen sensor
connectors at this location: one is for the
upstream oxygen sensor and the other con-
nector is for the downstream sensor. Trace
the electrical harness from the upstream oxy-
gen sensor back to its connector (with the
vehicle still on the ground, it's easier to trace
the harness from the upstream sensor) and
then disconnect the other connectar, which is
the connector for the downstream sensor.

16 Raise the front of the vehicle and place it
securely on jackstands.

17 Unscrew the downstream oxygen sensor
(see illustration), which is located right below
the catalytic converter. If the sensor is difficult
to loosen, spray some penetrant onto the sen-
sor threads and allow it to soak in for awhile.
18 If you're going to install the old sensor,
apply anti-seize compound to the threads of
the sensor to facilitate future removal. If you're
going to install a new oxygen sensor, it's not
necessary to apply anti-seize compound to
the threads. The threads on new sensors
already have anti-seize compound on them.
19 Installation is otherwise the reverse of
removal. Be sure to tighten the sensor to the
torque listed in this Chapter's Specifications.
20 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

11.22 The electrical connectors for the
upstream oxygen sensor (1) and the
downstream sensor (2) for the front

cylinder bank are located at the front
engine mount (water pump removed for

clarity, but you can disconnect either
connector without removing the pump)

(V6 models)

" V6 models

Upstream oxygen sensor

(front cylinder bank)

Refer to illustrations 11.22 and 11.23

21 Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).
22 Disconnect the upstream oxygen sensor
electrical connector (see illustration).

23 Locate the upstream oxygen sensor for
the front cylinder bank (see illustration).
Using an oxygen sensor socket (available at
most automotive retailers), unscrew the
upstream oxygen sensor. If the sensor is diffi-
cult to loosen, spray some penetrant onto the
sensor threads and allow it to soak in for
awhile.

24 If you're going to install the old sensor,
apply anti-seize compound to the threads of
the sensor to facilitate future removal. If you're
going to install a new oxygen sensor, it's not

11.23 The upstream oxygen sensor for
the front cylinder bank is located on the
left side of the exhaust manifold, right
above the catalytic converter; use an
oxygen sensor socket to remove it
(V6 models)
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11.30 The downstream oxygen sensor for

the front cylinder bank is located between

the catalytic converter and the exhaust

pipe flange; it's not necessary to use an

oxygen sensor socket on to remove this

sensor because there's enough room to
put a wrench on it (V6 models)

necessary to apply anti-seize compound to
the threads. The threads on new sensors
already have anti-seize compound on them.
25 Installation is otherwise the reverse of
removal. Be sure to tighten the sensor to the
torque listed in this Chapter’s Specifications.
26 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

Downstream oxygen sensor
(front cylinder bank)
Refer to illustration 11.30

27 Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).
28 Disconnect the downstream oxygen sen-
sor electrical connector (see illustra-
tion 11.22).

29 Raise the front of the vehicle and place it
securely on jackstands.

11.45 The electrical connector for the
downstream oxygen sensor for the rear
cylinder bank is located near the
crankshaft pulley

11.35 The electrical connector for the
upstream oxygen sensor for the rear

cylinder bank is located behind the rear
cylinder head, near the heater hoses; if

you find it difficult to unplug the
connector, detach it from the plastic
wiring harness protector, then
unplug it (V6 models)

30 Locate the downstream oxygen sensor
for the front cylinder bank (see illustration),
then unscrew the downstream oxygen sensor.
If the sensor is difficult to loosen, spray some
* penetrant onto the sensor threads and allow it
to soak in for awhile.
31 |If you're going to install the old sensor,
apply anti-seize compound to the threads of
the sensor to facilitate future removal. If you're
going to install a new oxygen sensor, it's not
necessary to apply anti-seize compound to
the threads. The threads on new sensors
already have anti-seize compound on them.
32 Installation is otherwise the reverse of
removal. Be sure to tighten the sensor to the
torque listed in this Chapter's Specifications.
33 After you've reconnecied the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

11.46 You should be able to remove the
downstream oxygen sensor for the rear
cylinder bank with a regular wrench
(alternator removed for clarity)

(V6 models)

11.38 Use an oxygen sensor socket to
unscrew the upstream oxygen sensor for
the rear cylinder bank (V6 models)

Upstream oxygen sensor

(rear cylinder bank) :

Refer to illustrations 11.35 and 11.38 §

34 Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).
35 Disconnect the upstream oxygen sensor
electrical connector (see illustration), which
is located behind the rear cylinder head, near
the heater hoses.

36 Raise the front of the vehicle and place it
securely on jackstands,

37 Locate the upstream oxygen sensor on
the rear cylinder head exhaust manifold, right
above the EGR pipe.

38 Using an oxygen sensor socket, unscrew
the oxygen sensor (see illustra-
tion). If the sensor is difficult to loosen, spray
some penetrant onto the sensor threads and
allow it to soak in awhile.

39 |If you're going to install the old sensor,
apply anti-seize compound to the threads of
the sensor fo facilitate future removal. If you're
going to install a new oxygen sensor, it's not
necessary to apply anti-seize compound to
the threads. The threads on new sensors
already have anti-seize compound on them.
40 Installation is otherwise the reverse of
removal. Be sure to tighten the sensor to the
torgue listed in this Chapter's Specifications.
41 Atfter you've reconnected the battery, the
Powertrain Control Module (PCM) must

-relearn its idle and fuel trim strategy for opti-

mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure). -

Downstream oxygen sensor (rear
cylinder bank)

Refer to illustrations 11.45 and 11.46

42 Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).
43 Loosen the right front wheel lug nuts.
Raise the vehicle and place it securely on
jackstands. Remove the right front wheel.

44 Remove the right lower engine splash
shield (see illustration 10.13 in Chapter 5).
45 Disconnect the downstream oxygen sen-
sor electrical connector (see illustration).

46 Using a wrench, unscrew and remove the
downstream oxygen sensor (see illustration).
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12.2 The PSP switch is located on the
power steering pressure line, near
the oil filler cap (V6 models)

If the sensor is difficult to loosen, spray some
penetrant onto the sensor threads and allow it
to soak in for awhile. Note: /n the accompany-
ing photo, the alternator has been removed for
clarity. You shouldn’t have to actually remove
the alternator to remove the downstream sen-
sor, but it is a very tight fit, so if the sensor
proves difficult to remove, you might have to
remove the alternator (see Chapter 5) fo give
yourself more room to work.

47 If you're going to install the old sensor,
apply anti-seize compound to the threads of
the sensor to facilitate future removal. If you're
going to install a new oxygen sensor, it's not
necessary to apply anti-seize compound to
the threads. The threads on new sensors
already have anti-seize compound on them.
48 Installation is otherwise the reverse of
removal. Be sure to tighten the downstream
oxygen sensor to the torque listed in this
Chapter's Specifications.

49 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

12 Power Steering Pressure (PSP)
switch - replacement

Refer to illustrations 12.2 and 12.4

Note: This procedure applies fo V6 models
only.

1  Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).

2 Locate the PSP switch on the power
steering pressure line, right behind the oil filler
cap (see illustration).

3  Disconnect the electrical connector from
the PSP switch.

4  Using a wrench, unscrew the PSP switch
(see illustration) and remove it.

5 Installation is the reverse of removal.

6  After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

13 Throttle Position (TP) sensor -
replacement

i !
12.4 Unscrew the PSP switch
with a wrench

relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

14 Transmission Range (TR) sensor
- replacement

Refer to illustrations 13.2 and 13.3

Note: This procedure applies to all V6 models
and to 2003 four-cylinder models (the TP sen-
sor is not removable on 2001 and 2002 2.0L
models; it's part of the throttle body).

1 Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).

2  On V6 models, remove the engine cover
(see illustration).

3  Disconnect the TP sensor electrical con-
nector (see illustration). i

4  Remove the TP sensor mounting screws
(see illustration 13.3) and remove the TP
Sensor.

5  When installing the TP sensor screws on
a 2003 four-cylinder model, be sure to hand
start the screws. They're self-threading, so
failure to hand-start them could damage the
throttle body. Installation is otherwise the
reverse of removal.

6  After you've reconnected the battery, the
Powertrain Control Module (PCM) must

13.2 To detach the engine cover from a V6 engine,
remove these fasteners

Refer to illustration 14.6

Warning: Wait until the engine is completely
cool before beginning this procedure.

Note 1: This procedure applies to V6 models
only.

Note 2: A special tool (Ford tool no. 307-351,
or equivalent) is required for this procedure -
without it, chances are you won't be able to
adjust the sensor properly, and a trouble code
will then be set (along with driveability prob-
lems). If you don't have access fo the special
tool, have this procedure performed at a
dealer service department or other qualified
repair shop.

Removal
1 Set the parking brake, then place the
shift lever in Neutral.

2  Remove the battery and the battery tray
(see Chapter 5).

3 Remove the air filter housing and air
intake duct (see Chapter 4).

13.3 To remove the TP sensor, disconnect the electrical
connector and remove the TP sensor mounting screws
(V6 model shown, 2003 four-cylinder TP sensor similar)
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14.6 Disconnect the electrical connector
from the TR sensor, then remove the
mounting bolts

4  Drain the engine coolant (see Chap-
ter 1).

5 Remove the thermostat housing (see
Chapter 3).

6  Disconnect the electrical connector from
the TR sensor (see illustration).

7  Unscrew the bolts and remove the sen-
SOr.

Installation

8 Fit the special tool onto the sensor,
engaging the two prongs on the tool with the
two notches in the rotating ring of the sensor.
The large tang on the other end of the tool fits
into the notch in the sensor housing.

9  Place the sensor onto the transaxle,
making sure the projections on the rotating
ring of the sensor align with the slots in the
shaft.

10 Install the sensor mounting boits and
tighten them to the torque listed in this Chap-
ter's Specifications. Remove the special tool,
then reconnect the electrical connector.

11 The remainder of installation is the
reverse of the removal procedure.

transaxle; to remove the TSS sensor, disconnect the electrical
connector and remove the sensor mounting bolt (models
with an automatic transaxle)

12 Refill the cooling system (see Chap-
ter 1).

13 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

15 Turbine Shaft Speed (TSS)
sensor - replacement

Refer to illusirations 15.4 and 15.7

Note: This procedure applies to models with
an automatic transaxle.

1  Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).

2 Loosen the left front wheel lug nuts.
Raise the vehicle and place it securely on
jackstands. Remove the left front wheel.

3  Remove the lower left splash shield (see
illustration 10.3).

4  Locate the TSS sensor on the left side of
the transaxle (see illustration).

5 Disconnect the TSS sensor electrical
connector.

6  Put a drain pan under the TSS sensor to
catch any spilled automatic transmission fluid.
Then remove the TSS sensor mounting bolt
and remove the sensor.

7  Remove the old TSS sensor O-ring (see
illustration) and discard it. Be sure to use a
new O-ring when installing the TSS sensor
(whether you're reusing the old sensor or
installing a new one).

8 |Installation is the reverse of removal. Be
sure to tighten the TSS sensor mounting bolt
to the torque listed in this Chapter's Specifica-
tions. Tighten the wheel lug nuts to the torque
listed in the Chapter 1 Specifications.

9  After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

16 Vehicle Speed Sensor (VSS) -
replacement

Note: This procedure applies fo models with
a manual transaxle. !

1  Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).

2  On 2002 4WD models, raise the vehicle
and place it securely on jackstands. (The VSS
is accessed from underneath the vehicle on
these models.)

3  Locate the VSS on top of the rear part of
the transaxle, near the inner CV joints.

4  Disconnect the VSS electrical connector.
5 Remove the VSS hold-down bolt.

6 Remove the VSS.

7 Installation is the reverse of removal. Be
sure to tighten the VSS hold-down bolt to the
torque listed in this Chapter's Specifications.
8  After you've reconnected the battery, the
Powertrain Control Module (PCM) must
releam its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

17 Powertrain Control Module (PCM)
- replacement

Refer to illustration 17.3a, 17.3b, 17.4a,

17.4b and 17.5

Caution: To avoid electrostatic discharge
damage to the PCM, handle the PCM only by
its case. Do not touch the electrical terminals
during removal and installation. If available,
ground yourself to the vehicle with an anti-
static ground strap, available at computer
supply stores.

Note: The PCM is a highly reliable component
and rarely requires replacement. Because the
PCM is the most expensive part of the engine
management system, you should be abso-
lutely positive that it has failed before replac-
ing it. If in doubt, have the system tested by

s

15.4 The TSS sensor is located on the left side of the automatic 15.7 Be sure to remove and discard the old TSS sensor O-ring;
always use a new O-ring when installing the TSS sensor whether
you're reusing the old sensor or installing a new one

(models with an automatic transaxie)
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17.3a The Powertrain Control Module (PCM) is located in the
firewall, on the engine compartment side; to disconnect the
electrical connector, remove this boit . . .

17.4a To remove the PCM cover, remove these twonuts. ..

an experienced driveability technician at a
dealer service department or other qualified
repair shop.

1 Disconnect the cable from the negative
terminal of the battery (see Chapter 5, Sec-
tion 1).

2 The PCM is installed in the center of the
upper firewall, and can be accessed from the

17.5 Carefully remove the PCM from its receptacle in the firewall

engine compariment side.

3 Disconnect the electrical connector
retaining bolt, then disconnect the electrical
connector from the PCM (see illustrations).
4 Remove the PCM cover nuts and
remove the cover (see illustrations).

5 Carefully remove the PCM from its
receptacle (see illustration).

L

17.4b ... and remove the cover

6 Installation is the reverse of removal.

7 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

18.3 On four-cylinder models, the IAC valve is located underneath
the intake manifold (manifold removed for clarity); to detach the
IAC valve from the manifold, disconnect the electrical connector

and remove the two mounting bolts
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18 Idle Air Control (IAC) valve -
replacement

Four-cylinder models

Refer to iilustration 18.3

1  Disconnect the cable from the negative
terminal of the battery (see Chapter 5, Sec-
tion 1).

2  Raise the front of the vehicle and place it
securely on jackstands.

3  Locate the IAC valve on the underside of
the intake manifold (see illustration).

4  Disconnect the electrical connector from
the IAC valve,

S Remove the IAC mounting bolts.

6 Remove the IAC valve and discard the
old gasket.

7 Using a new gasket, install the IAC valve
and tighten the bolts to the torgue listed in this
Chapter's Specifications.

8  Reconnect the IAC valve electrical con-
nector.

9 Lower the vehicle and reconnect the
cable to the negative battery terminal.

10 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

V6 models

Refer to illustrations 18.13, 18.14 and 18.16
11  Disconnect the cable from the negative
terminal of the battery (see Chapter 5, Sec-
tion 1).

12 The IAC valve is located on top of the
intake manifold, near the throttle body.

13 Disconnect the electrical connector (see
illustration) from the IAC valve.

14 Remove the IAC valve mounting bolts
(see illustration). '

15 Remove the IAC valve.

16 Remove and discard the old IAC valve
gasket (see illustration)

17 Install a new IAC valve gasket. Make
sure that the gasket is fully seated in its
groove before installing the IAC valve.

18.13 Disconnect the IAC valve electrical connector (V6 models)

18 Install the IAC valve. Be sure to tighten
the IAC valve mounting bolts to the torque
listed in this Chapter’s Specifications.

19 The remainder of instailation is the

reverse of removal. Reconnect the cable to
the negative battery terminal.

20 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

19 Catalytic converters

Note: Because of a Federally-mandated
extended warranty which covers emission-re-
lated components such as the catalytic con-
verter, check with a dealer service department
before replacing the converter at your own
expense.

General description

1 A catalytic converter (or catalyst) is an
emission control device in the exhaust system
that reduces cerfain poliutants in the exhaust
gas stream. There are two types of convert-
ers. An oxidation catalyst reduces hydrocar-
bons (HC) and carbon monoxide (CO). A
reduction catalyst reduces oxides of nitrogen
(NOx). Catalysts that can reduce all three pol-
lutants are known as “three-way catalysts.”
The models covered by this manual are
equipped with three-way catalysts.

Check

2  The test equipment for a catalytic con-
verter (a “loaded-mode” dynamometer and
a 5-gas analyzer) is expensive. If you suspect
that the converter on your vehicle is malfunc-
tioning, take it to a dealer or authorized emis-
sion inspection facility for diagnosis and
repair.

3  Whenever you raise the vehicie to ser-
vice underbody components, inspect the con-
verter for leaks, corrosion, dents and other
damage. Carefully inspect the welds and/or
flange bolts and nuts that attach the front and
rear ends of the converter fo the exhaust sys-

18.14 To detach the IAC valve from the intake manifold, remove
these two bolts

18.16 Be sure to remove the old IAC valve
gasket and install a new one before
reinstalling the IAC valve

tem. If you note any damage, replace the con-
verter.

4  Although catalytic converters don't break
too often, they can become clogged or even
plugged up. The easiest way to check for a
restricted converter is to use a vacuum gauge
to diagnose the effect of a blocked exhaust on
intake vacuum.

a) Connect a vacuum gauge to an intake
manifold vacuum source (see Chap-
ter 2).

b) Warm the engine to operating tempera-
ture, place the transaxle in Park (auto-
matic models) or Neutral (manual mod-
els) and apply the parking brake.

¢) Note the vacuum reading at idle and jot it
down.

d) Quickly open the throlile fo near its wide-
open position and then quickly get off the
throttle and allow it fo close. Note the
vacuum reading and jot it down.

e) Do this test three more times, recording
your measurement after each test.

) If your fourth reading is more than one
in-Hg lower than the reading that you
noted at idle, the exhaust system might
be restricted (the catalytic converter
could be plugged, OR an exhaust pipe or
muffier could be restricted).
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Replacement

5  See "Exhaust system servicing - general
information” in Chapter 4 for the catalytic con-
verter replacement procedures for both four-
cylinder and V6 models.

20 Evaporative emissions control
(EVAP) system - general
information and component
replacement

General description
Refer to illustration 20.2

1 The Evaporative Emissions Control
(EVAP) system prevents fuel system vapors
(which contain unbumed hydrocarbons) from
escaping into the atmosphere. On warm days,
vapors trapped inside the fuel tank expand
until the pressure reaches a certain threshoid,
at which point the fuel vapors are routed from
the fuel tank through the fuel vapor vent vaive
and the fuel vapor control valve to the EVAP
canister, where they're stored temporarily,
until they can be consumed by the engine
during normal operation. When the conditions
are right (engine warmed up, vehicle up to
speed, moderate or heavy load on the engine,
etc.) the Powertrain Control Module (PCM)
opens the canister purge valve, which allows
the fuel vapors to be drawn from the canister
into the intake manifold, where they mix with
the air/fuel mixture before being consumed in
the combustion chambers. This system is
complex and virtually impossible to trouble-
shoot without the right tools and training.
However, the following description should give
you a good idea of how it works:

2  The EVAP canister (see illustration) is
located under the vehicle, near the left side of
the vehicle. The EVAP canister, which con-
tains activated carbon, is the repository for
storing the fuel vapors. You'll have to raise the
vehicle to inspect or replace the canister or
any other part of the EVAP system except for

20.2 The EVAP canister, check valve, dust separator and canister
vent solencid, and the hoses connecting them, are located
underneath the vehicle, near the left side; to replace any of these
components, you must first remove the entire assembly

the canister purge valve (which is located in
the engine compartment) but the canister is
designed to be maintenance-free and should
last the life of the vehicle. There are several
other important components located near the
EVAP canister: the check valve, the dust sep-
arator and the canister vent solenoid.

3  The fuel tank pressure sensor, which
is located near the in-tank fuel pump/fuel level
sending unit module on top of the fuel tank,
monitors the pressure inside the tank, and
transmits its measurement to the PCM during
an OBD-ll leak test.

4  The fuel vapor vent (FVV) valve, which
is mounted on top of the fuel tank, controls
the flow of fuel vapors entering the EVAP sys-
tem. On vehicles with composite fuel tanks,
the FVV valve cannot be removed or
repaired.

5  The fuel vapor control valve (V6 mod-
els only) prevents liquid fuel from entering the
EVAP canister or the canister purge valve dur-
ing refueling. It also prevents liquid fuel from
flooding the fuel vapor hoses if the fuel tank is
overfilled.

6 The canister vent solenoid, which is
mounted on the EVAP canister, is normally
open. But it seals off the EVAP system for
inspection and maintenance (/M 240) testing
and for OBD-ll leak and pressure tests.

7 The evaporative emission (EVAP)
check valve, which is mounted on the EVAP
canister mounting bracket, is normally closed.
But it opens during refueling, which allows the
air inside the fuel tank to vent to the atmo-
sphere through a more direct and lower-resis-
tance path as it's displaced by the rising fuel
level in the tank.

8 The evaporative emission (EVAP) can-
ister purge valve, which is under the control
of the Powertrain Control Module (PCM), reg-
ulates the flow of vapors being purged from
the EVAP canister into the intake manifold.
The canister purge valve is normally closed. It
opens only when directed to do so by the
PCM, which uses the availability of intake
manifold vacuum and data from various infor-
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20.15 Disconnect the electrical connector and the vacuum line
from the EVAP canister purge valve; be sure to cap the vacuum
line to prevent dirt and moisture from entering the line while it's
disconnected (V6 model shown, four-cylinder models similar)

mation sensor inputs to determine when and
how long to open the valve. The interval of
time during which the purge valve is opened
by the PCM is known as its “duty cycle.” The
purge valve is located in the engine compart-
ment, on a bracket near the brake master cyl-
inder.

9  The evaporative emission (EVAP) dust
separator, which is attached to the EVAP
canister mounting bracket, prevents dust and
dirt particles suspended in the atmosphere
from entering the EVAP system.

General system checks

10 The most common symptom of a faulty
EVAP system is a strong fuel odor (particu-
larly during hot weather). If you smell fuel
while driving or (more likely) right after you
park the vehicle and turn off the engine, check
the fuel filler cap first. Make sure that it's
screwed onto the fuel filler neck all the way. If
the odor persists, inspect all EVAP hose con-
nections, both in the engine compartment and
under the vehicle. You'll have to raise the
vehicle and place it securely on jackstands to
inspect most of the EVAP system, since it's
located under the vehicle. Be sure to inspect
each hose attached to the canister for dam-
age and leakage along its entire length.
Repair or replace as necessary. Inspect the
canister for damage and look for fuel leaking
from the bottom. If fuel is leaking or the canis-
ter is otherwise damaged, replace it.

11 Poor idle, stalling, and poor driveability
can be caused by a defective fuel vapor vent
valve or canister purge valve, a damaged
canister, cracked hoses, or hoses connected
to the wrong tubes. Fuel loss or fuel odor can
be caused by fuel leaking from fuel lines or
hoses, a cracked or damaged canister, or a
defective vapor valve.

12 To check for excessive fuel vapor pres-
sure in the fuel tank, remove the gas cap and
listen for the sound of pressure release. If the
fuel tank emits a “whooshing” sound when
you open the filler cap, fuel tank vapor pres-
sure is excessive. Inspect the canister vapor
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noses and the canister inlet port for blockage
or collapsed hoses. Also inspect the vapor
vent valve. A complete test can only be done
with a proprietary OBD-Il scan ool (see Sec-
tion 2), which will run a series of checks using
the fuel tank pressure sensor and other out-
put actuators to detect excessive pressure.
You'll have to take the vehicle to a dealer ser-
vice department to have the EVAP system
orofessionally diagnosed.

Component replacement

EVAP canister purge valve

Refer to illustrations 20.15, 20.17a, 20.17b
and 20.18

Note: The EVAP canister purge valve depicted
in the accompanying photos shows the purge
valve on a V6 model, but the purge valve on
four-cylinder models is identical in location
and design to the unit you see here.

13 Disconnect the cable from the negative
terminal of the battery (see Chapter 5, Sec-
tion 1).

14 The EVAP canister purge valve is located
in the engine compartment, on a bracket near
the master cylinder.

15 Disconnect the purge valve electrical
connector (see illustration).

16 Disconnect the vacuum line from the
purge valve (see illustration 20.15). Cap the
vacuum line to prevent dirt or moisture from
entering it while it's disconnected.

17 Disconnect the EVAP canister return line
and outlet line (see illustrations). Cap the
tubes to prevent dirt, dust and moisture from
entering the EVAP system while the lines are
open. (It's not really necessary to mark the
two lines because the lines and the fittings are
different diameters.)

18 Remove the two purge valve mounting
nuts (see illustration) and remove the purge
valve from its mounting bracket (it's not nec-
essary to remove the bracket). :

19 Installation is the reverse of removal.

20 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

—__— ——

20.24 Disconnect the electrical connector
from the fuel tank pressure sensor

20.17a To disconnect the EVAP canister
return line, squeeze the two tabs on
the fitting together and pull off the
line (V6 model shown, four-cylinder
models similar)

Fuel tank pressure sensor

Refer to illustrations 20.24, 20.25a

and 20.25b

21 Disconnect the cable from the negative
terminal of the battery (see Chapter 5, Sec-
tion 1).

22 Remove the rear seat cushion (see
Chapter 11).

23 Pull back the carpeting and remove the
fuel pump/fuel level sending unit module
access cover (see illustrations 5.4a and 5.4b
in Chapter 4).

24 Disconnect the electrical connector from
the fuel tank pressure sensor (see illustra-
tion).

25 PBull the fuel tank pressure sensor out
from under the floorpan and cut the two
crimped hose clamps (see illustrations).

26 Note which way the fuel tank pressure
sensor is oriented before disconnecting the
inlet and outlet hoses.

27 Installation is the reverse of removal. Be
sure to secure the hoses to the sensor with
new hose clamps (it's not necessary to use
crimp-style clamps).

28 After you've reconnected the battery, the

20.25a Pull the fuel tank pressure sensor
out from under the floorpan and cut the
two crimped hose clamps . ..

20.17b Disconnect the EVAP canister
outlet line the same way (V6 model shown,
four-cylinder models similar)

20.18 To detach the EVAP canister purge
valve from its mounting bracket, remove
these two nuts (V6 model shown,
four-cylinder models similar)

Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

20.25b ... with a pair of diagonal cutters
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EVAP canister, check valve, dust
separator and canister vent
solenoid

Refer to illustrations 20.31, 20.32, 20.33a,
20.33b, 20.33c, 20.34a, 20.34b, 20.34c,
20.35a, 20.35b, 20.36a and 20.36b

29 Disconnect the cable from the negative
terminal of the battery (see Chapter 5, Sec-
tion 1).

30 Raise the vehicle and place it securely
on jackstands.

31 On the back side of the EVAP canister
assembly, disconnect the EVAP canister out-
let hose (see illustration).

32 On the front side of the EVAP canister
assembly, disconnect the canister vent sole-
noid electrical connector and the canister vent
hose (see illustration).

33 Remove the EVAP canister mounting
bracket nuts and bolts (see illustrations) and
lower the EVAP canister, its mounting bracket
and the rest of the EVAP components as a
single assembly (see illustration).

20.33b ... remove these two bolts from the right side . . .

20.32 Disconnect the canister vent solenoid electrical
connector and the canister vent hose

34 Remove the remote canister vent hoses,
the check valve, the dust separator and the
dust separator-to-canister vent solenoid hose
(see illustrations). To disengage the dust
separator from the EVAP canister mounting
bracket, simply pull it straight up to slide it off
the retaining tab on the mounting bracket (see
illustration).

35 To detach the EVAP canister from its
mounting bracket, pry up the right side of the
canister and then slide the two mounting tabs
on the left side of the canister out from their
slots in the mounting bracket (see illustra-
tions).

36 If you're replacing the EVAP canister or
the. canister vent solenoid, separate the two
components (see illustration). After you've
separated the canister and the vent solenoid,
inspect the solenoid O-ring and replace it if it's
damaged or worn (see illustration).

37 Installation is the reverse of removal.

38 Arter you've reconnected the battery, the
Powertrain Control Module (PCM) must

20.31 To disconnect the EVAP canister
outlet hose, loosen this hose clamp, slide
it back and pull off the hose

relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

20.33a To detach the EVAP canister mounting bracket
from the underside of the vehicle, remove these

two nuts from the left side . . .

20.33¢c

.. . and then lower the EVAP canister, the mounting

bracket and the rest of the EVAP system components

as a single assembly
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20.34a EVAP canister
and related EVAP
components

1  EVAP canister
outlet hose

2 Remote canister
vent hose

3  Remote canister

vent hose

EVAP check valve

Dust separator

Dust separator-to-

canister vent

solenoid hose

7  Canister vent
solenoid

D O A

21 Exhaust Gas Recirculation (EGR)
system - general information and
component replacement

General description
1 Exhaust gas recirculation (EGR) systems
on late-model vehicles have two equally impor-

tant functions: they reduce oxides of nitrogen
(NOx) emissions and they reduce engine det-
onation, or pinging. Recirculating a small
amount of exhaust back to the intake system
reduces combustion temperatures because
exhaust is a mixture of inert gases and does
not contribute to the combustion process.
Because high combustion temperature is a
major factor in both NOx emissions and deto-

20.34c To disengage the dust separator from the EVAP canister
mounting bracket, slide it straight up and off the retaining
tab on the mounting bracket

20.35b ... and then slide the two mounting
tabs on the left side of the canister out of
their slots in the mounting bracket

20.36a To separate the vent solenoid from

the EVAP canister, simply pull the
solenoid straight out

20.35a To disengage the EVAP canister from its mounting
bracket, pry up the right side of the canister. ..

20.34b To detach the check valve from the
EVAP canister mounting bracket,
disengage the check valve mounting
tangs from the hole in the bracket by
pulling it straight up

nation, EGR effectively reduces both.

2 When the combustion chambers reach
about 2500-degrees F, they begin to produce
excessive quantities of oxides of nitrogen
(NOx). NOx, when combined with unburned

20.36b Always inspect the vent solenoid
O-ring for cracks, tears and deterioration;
if it's damaged or worn, replace it
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hydrocarbons (HC), other volatile organic
compounds and sunlight, forms ozone, nitro-
gen dioxide and nitrogen nitrate, otherwise
known as photochemical smog. The Exhaust
Gas Recirculation (EGR) system reduces
(NOx) by recirculating exhaust gases from the
exhaust ports through the EGR valve and
back into the intake manifold, from which
they're recycled back through the combustion
chambers, which lowers the temperature dur-
ing the combustion process.

3 - The EGR system on the vehicles cov-
ered by this manual is known as a “differential
pressure feedback” EGR system. The differ-
ential pressure feedback system consists of
the pipe connecting the exhaust manifold to
the EGR valve, the EGR valve itself, the dif-
ferential pressure feedback EGR system sen-
sor and the EGR vacuum regulator valve (or
solenoid), as well as the Powertrain Control
Module (PCM) and several information sen-
sors, including the Crankshaft Position (CKP)
sensor, the Engine.Coolant Temperature
(ECT) sensor, the Intake Air Temperature
(IAT) sensor, the Mass Air Flow (MAF) sensor
and the Throttle Position (TP) sensor. Before
the PCM will activate the EGR system, the
engine must be fully warmed up, stable and
operating under a moderate load and rpm.
The PCM will deactivate the EGR when the
engine is at idle, during extended wide-open-
throtile conditions and whenever it detects a
malfunction in the EGR system or in one of its
monitored components or circuits.

4 Here's how the differential pressure
feedback EGR system works: The PCM deter-
mines the correct amount of EGR flow for the
conditions, then it calculates the appropriate
pressure drop across the metering orifice,
inside the differential pressure feedback sen-
sor, that's needed to achieve that flow rate,
and then it sends a voltage signal to the EGR
vacuum regulator solenoid. This signal is
known as the “duty cycle." The EGR vacuum
regulator solenoid receives a variable duty
cycle signal that can be anywhere from 0 per
cent to 100 per cent. The higher the duty cycle
percentage, the stronger the vacuum signal
diverted by the vacuum regulator solenoid to
the EGR valve.

5 Inside the EGR valve, a spring-loaded
diaphragm in a vacuum chamber is connected
to a pintle valve by a rod. Normally, the pintle
valve is kept closed by spring pressure push-
ing down against the diaphragm. When the
vacuum signal from the vacuum regulator
solenoid becomes strong enough to overcome
the pressure of the spring, the diaphragm
begins to lift upward, which pulls up the rod
and lifts the pintle valve off its seat, allowing
exhaust gases to flow through the EGR valve
and be recirculated back into the intake mani-
fold.

6  The exhaust gases flowing through the
EGR valve must first pass through the EGR
metering orifice. One side of the orifice is con-
nected to exhaust backpressure and the other
side leads fo the intake manifold. Whenever
there is EGR flow, it creates a pressure drop
across the orifice. When the EGR valve

21.26 Disconnect the vacuum line from
the EGR valve (V6 models)

closes, EGR flow through the orifice ceases,
and the pressure on both sides of the orifice is
equal. The PCM tries to maintain a pressure
drop across the orifice that's appropriate to
the operating conditions. The differential pres-
sure feedback sensor measures the actual
pressure drop across the metering orifice and
sends a voltage signal (between 0 and 5 volts)
to the PCM that's proportional to the mea-
sured pressure drop. This feedback signal
from the differential pressure feedback sensor
is used by the PCM to make constant correc-
tions to the EGR flow rate.

7 Typically, EGR systems are trouble-free.
If the EGR valve ever fails, it will do so while
it's either closed or open. If the EGR valve is
closed when it fails the EGR system will no
longer work, but there will be no obvious
symptom, other than the fact that the engine
might detonate (or "ping”), or run a little hotter,
under a load on a hot day (acceleration, pass-
ing, going up a hill or pulling a trailer). And
when your vehicle is subjected to a biennial
“loaded-mode” (dynamometer-type) smog
test, the EGR system will fail. If the EGR valve
is open when it fails, the symptom will be obvi-
ous. Exhaust gases metered into the combus-
tion chambers during idle will cause the
engine to run roughly and might even cause it
to run so roughly that it stalls.

Component replacement
EGR valve and pipe

2.0L four-cylinder models

8 Raise the vehicle and place it securely
on jackstands.

9 Remove the right lower splash shield
(see illustration 10.13 in Chapter 5).

10 Unscrew the tube nut fitting and discon-
nect the EGR pipe from the exhaust manifold.
This fitting might be difficult to loosen because
of the intense heat to which it has been
repeatedly subjected. If so, spray some pene-
trant on the threads of the fitting and then try
again later. (The penetrant manufacturer will
specify how long you should wait for the pen-
etrant to loosen things up.)

11 _ In the engine compartment, remove the
air intake duct (see Chapter 4).

21.27 To disconnect the EGR pipe from
the EGR valve, unscrew this big nut and
then carefully pull out the pipe just
enough to clear the valve (V6 models)

12  Unscrew the big nut at the upper end ¢
the EGR pipe and disconnect the pipe fror
the EGR valve. Caution: The manufacture
says that anytime you disconnect the EGF
pipe from the EGR valve, you MUST replac:
the old EGR pipe. Do NOT reuse the old EGF
pipe! The manufacturer also says that yo
must inspect the (aluminum) threads insid
the EGR valve for damage. If the threads an
damaged, you MUST replace the EGR valve.
13 Remove the two EGR pipe bracket bolts.
14 Carefully remove the differential pres
sure feedback EGR sensor from the EGF
pipe.
15 Remove the EGR pipe and discard |
(see Caution in Step 12).
16 Disconnect the vacuum line from thi
EGR valve.
17 Remove the two EGR valve mountin
bolts.

418 Remove the EGR valve and remove ani
discard the old gasket.
19 Scrape all exhaust deposits and old gas
ket material from the EGR valve mountin
surface on the manifold and, if you plan to us:
the same valve, from the mounting surface ©
the valve. Carefully remove carbon deposit
from the valve port and pintle with a sma
screwdriver. Caution: Do not try to wash th
valve in solvent or sandblast it. If the EGF
passage contains excessive deposits, clean |
out with a small scraper and a vacuum. Mak
sure that all loose particles are removed t
keep them from clogging the EGR valve o
from being drawn into the engine.
20 Installation is the reverse of removal. Be
sure to tighten the EGR valve mounting bolt
to the torque listed in this Chapter’s Specifica
tions. And don't forget to use a new EGR pip
and tighten the EGR pipe fittings securely.

2.3L four-cylinder modeis

Warning: Wait until the engine is completel
cool before beginning this procedure,

21 The EGRis located on the left side of the
cylinder head. Engine coolant passes througl
the valve.

22 Drain the engine coolant.

23 Remove the upper radiator hose fron
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21.28 To detach the EGR valve from its
mounting bracket, remove these
two bolts (V6 models)

he thermostat outlet, then remove the coolant
nose from the EGR valve.

24 Remove the two EGR mounting bolts
and remove the valve. Discard the old gas-
ket

25 Installation is the reverse of removal.

V6 models

Refer to illustrations 21.26, 21.27, 21.28

and 21.30

26 Disconnect the vacuum line from the
EGR valve (see illustration).

27 Disconnect the EGR pipe from the EGR
valve (see illustration).

28 Remove the bolts securing the EGR valve
0 its mounting bracket on the intake manifold
isee illustration) and remove the EGR valve.
=Remove and discard the old gasket.

29 Remove the differential pressure feed-
sack EGR sensor from the EGR pipe (see
Step 28).

30 Disconnect the EGR pipe from the
exhaust manifold (see illustration).

31 Scrape all exhaust deposits and old gas-
«st material from the EGR valve mounting
surface on the mounting bracket at the intake
manifold and, if you plan to use the same
valve, from the mounting surface of the valve.
Zarefully remove carbon deposits from the

21.34b Disconnect the electrical
connector from the differential pressure
%zedback EGR system sensor (V6 models)

21.30 To disconnect the EGR pipe
from the exhaust manifold,
unscrew this big nut

valve port and pintle with a small screwdriver.
Caution: Do not try to wash the valve in sol-
vent or sandblast it, If the EGR passage con-
tains excessive deposits, clean it out with a
small scraper and a vacuum. Make sure that
all loose particles are removed to keep them
from clogging the EGR valve or from being
drawn into the engine.

32 |Installation is the reverse of removal.
Attach the EGR pipe nuts loosely at the valve
and at the exhaust manifold until the EGR
valve is tightened on the intake manifold.
Tighten the pipe fittings securely. Be sure to
tighten the EGR valve mounting bolts to the
torque listed in this Chapter's Specifications.

Differential pressure feedback EGR
system sensor

Refer to illustraions 21.34a, 21.34b and 21,35
33 Disconnect the cable from the negative
terminal of the battery (see Chapter 5, Sec-
tion 1).

34 Disconnect the electrical connector from
the differential pressure feedback EGR sys-
tem sensor (see illustrations).

35 Carefully disconnect the differential pres-
sure feedback EGR system sensor from the
two hoses that connect it to the two smalil
metal pipes welded to the EGR pipe (four-

: F e e B
21.34a On four-cylinder models, the
differential pressure feedback EGR
system sensor is located at the left end of
the cylinder head, near the ignition coil

1  Electrical connector

2 Rubber hoses

3  Differential pressure feedback EGR
system sensor

4 EGR pipe

cylinder modeis, see iliustration 21.34a; V6
models, see accompanying illustration).
36 While the differential pressure feedback
EGR system sensor is removed, inspect the
condition of the two small hoses. Look for
cracks, tears and deterioration. If the hoses
are worn or damaged, replace them.

37 Installation is the reverse of removal.

38 Aiter you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opfi-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

EGR vacuum regulator valve

Refer to illustrations 21.40, 21.41, 21.42,
21.43 and 21.44

39 Disconnect the cable from the negative
terminal of the battery (see Chapter 5, Sec-
tion 1). )
40  On four-cylinder models, locate the EGR
vacuum regulator valve on the firewall (see

21.35 To disconnect the
differential pressure
feedback EGR system
sensor from the two
hoses that connect it to
the two small metal pipes
welded to the EGR pipe,
carefully pull it straight
up; be sure to inspect
the hoses before

: installing the sensor
- (V6 model shown, four-
cylinder models similar)
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21.40 EGR vacuum regulator valve (four-
cylinder models)

EGR vacuum regulator valve
Electrical connector

Vacuum hose connector

Right mounting nut (remove harness
clip from stud first, then remove nut)
&  Left mounting nut

W=

illustration), to the right of the brake master
cylinder. On V6 models, it's on the intake
manifold.

41 Disconnect the electrical connector from
the EGR vacuum regulator valve (2.0L four-
cylinder models, see illustration 21.40; V6
models, see accompanying illustration).
42 Disconnect the vacuum hoses from the
EGR vacuum regulator valve (2.0L four-cyl-
inder models, see illustration 21.40; V6
models, see accompanying illustration).
43 On V6 models, detach the PCM wiring
hamess bracket (see illustration) and set it
aside.

44 Remove the EGR vacuum regulator
valve mounting nuts (2.0L four-cylinder
models, see illustration 21.40) or bolts (V6
models, see accompanying illustration)
and remove the valve from the firewall (four-
cylinder models) or from the intake manifold
(V6 models).

45 Installation is the reverse of removal. Be
sure to tighten the vacuum regulator valve
mounting nuts or bolts securely.

46 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

22 Positive Crankcase Ventilation
(PCV) system - general
information and component
replacement

General description

Note: Refer to Chapter 1 for scheduled main-
tenance on the PCV system for four-cylinder
models. (The only scheduled maintenance for
the PCV valve on V6 models is replacement
every 100,000 miles).

1 The Positive Crankcase Ventilation

21.41 Disconnect the electrical connector
from the EGR vacuum regulator valve
(V6 model shown, four-cylinder
models similar)

(PCV) system reduces hydrocarbon emis-
sions by scavenging crankcase vapors, It
does this by circulating fresh air from the air
cleaner through the crankcase, where it mixes
with blow-by gases and is then rerouted
through a PCV valve to the intake manifold.
The PCV system uses intake manifold vac-
uum to draw crankcase vapors from the
crankcase into the intake manifold. The PCV
valve varies the amount of blow-by gases that
can be returned to the intake manifold in pro-
portion to the amount of intake manifold vac-
uum available, but in the event of a backfire it
prevents the entry of combustion gases into
the manifold. To maintain idle quality, the PCV
valve restricts the flow when intake manifold
vacuum is high.

2 The PCV system consists of a fresh-air
inlet hose between the air intake duct and the
crankcase (see illustration), the PCV valve
itself and the PCV hose (also referred to as
the crankcase ventilation hose), which con-
nects the PCV valve to the intake manifold.
Both the four-cylinder engine and the V6 also
use a crankcase vent oil separator to which
the PCV valve is attached. The crankcase
vent oil separator acts as a baffle to prevent

21.43 On V6 models, remove this nut,
detach the PCM wiring harness bracket
from the stud and push the harness
out of the way

21.42 Disconnect the vacuum lines

from the EGR vacuum regulator valve

(V6 model shown, four-cylinder
models similar)

oil in the crankcase from entering the PCV
valve. :

3  Inspect the fresh-air inlet hose and the
PCV valve hose (crankcase ventilation hose)
for cracks, leaks and other damage. Discon-
nect the hose from the crankcase vent oil
separator and the intake manifold and check
the inside for obstructions. If a hose is
clogged, replace it. If the PCV valve is clogged
or otherwise not working properly, replace it,
do not try to clean it.

Component replacement
Four-cylinder models

Fresh air inlet hose
Refer to illustration 22.4

4  Disconnect the fresh air inlet hose from
the air intake duct (see illustration).

5 Remove the air intake duct (see Chap-
ter 4).

6  Disconnect the fresh air inlet hose from

21.44 To detach the EGR vacuum
regulator valve, remove these two bolts;
be careful not to damage the threads on
the stud (on the right bolt) that secures

the PCM wiring harness bracket (V6 model

shown, four-cylinder models similar,
except that there’s no
stud on either bolt)
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22.4 The fresh-air inlet hose on four-
cylinder models connects the air intake
duct (1) to the crankcase via a pipe on the
valve cover (2) (valve cover pipe not
visible in this photo; it's below the
accordion pleats in the air intake duct)

e pipe at the left rear corner of the valve
sover.

Thoroughly clean the fresh air inlet hose
=nd inspect the condition of the hose. Look for
cracks, tears and other deterioration. If it's
Zamaged or worn, replace it. Also inspect the
grommet at the air intake duct. Make sure that
*s not cracked or torn. If it's worn or dam-
2ged, replace it. A lsaking fresh air inlet hose
or grommet will result in an unmetered air leak
“false air”) that will lean out the air/fuel mix-
ture ratio, which will cause a lean misfire and
other driveability problems.

2 Installation is the reverse of removal.

PCV hose (crankcase ventilation hose)
Refer to illustration 22.10

2  Disconnect the PCV hose from the PCV
«alve, which is located at the upper left corner
of the crankcase vent oil separator, which in
wrn is located on the front side of the engine
block, behind the exhaust manifold and the
crankcase vent oil separator.

10 Disconnect the PCV hose from the intake
manifold (see illustration).

1 Thoroughly clean the PCV hose and
nspect the condition of the hose. Look for
cracks, tears and other deterioration. If it's

22.16b ... and pull off the separator and the old gasket

22.10 The PCV hose, or crankcase
ventilation hose, begins at the PCV valve
(which is located on the left end of the
crankcase vent oil separator) and ends
here at the intake manifold, downstream
from the throttle plate in the throttle body,
so that the pressure differential caused by
intake manifold vacuum will pull the
crankcase vapors into the manifold

(four-cylinder models)

damaged or worn, replace it. Also inspect the
grommet at the airintake duct. Make sure that
it's not cracked or torn. If it's worn or dam-
aged, replace it. A leaking PCV hose result in
an unmetered air leak (“false air”) that will
lean out the air/fuel mixture ratio, which will
cause a lean misfire and other driveability
problems.

12 Installation is the reverse of removal.

PCV valve
13 See Chapter 1.

Crankcase vent oil separator
Refer to illustrations 22.16a, 22.16b
and 22.18

Note: The PCV valve and oil separator on the
2.3L four-cylinder engine is located under the
intake manifold, requiring its removal (see
Chapter 24).

14 The crankcase vent oil separator is
located on the front side of the engine block,
behind the exhaust manifold and the catalytic
converter. To access the separator, remove

22.16a To detach the crankcase vent oil
separator from the engine block on a four-
cylinder model, remove
these three bolts ...

the catalytic converter (see “Exhaust system
- inspection and component replacement” in .
Chapter 4) and remove the exhaust manifold
(see Chapter 2A).

15 Disconnect the PCV hose from the PCV
valve or remove the PCV valve from the
crankcase vent oil separator (see Chapter 1).
16 Remove the crankcase vent oil separa-
tor mounting bolts and remove the separator
(see illustrations). Remove and discard the
old oil separator gasket.

17 Remove the PCV valve from the oil sep-
arator if you haven't already done so. Then
wash out the oil separator with a suitable sol-
vent. Blow it out with compressed air (be sure
to wear safety goggles during this procedure!)
and make sure that the passages are clear.
18 Install a new crankcase vent oil separa-
tor gasket (see illustration).

19 Installation is otherwise the reverse of
removal. Be sure to tighten the oil separator
mounting bolts to the torque listed in this
Chapter's Specifications.

V6 models
Fresh air inlet hose
Refer to illustrations 22.20 and 22.22

20 Disconnect the. fresh air inlet hose from
the front valve cover (see illustration).

i

22.18 Before installing the crankcase vent oil separatof ona
four-cylinder model, be sure to install a new gasket
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22.24a Disconnect the PCV hose from the
PCV valve, which is located in the left end
of the valley between the cylinder heads
(V6 models)

21 Disconnect the fresh air inlet hose from
the air intake duct (see illustration 22.20).
22 Disconnect the fresh air inlet hose from
the rear valve cover (see illustration).

23 Installation is the reverse of removal.

PCV hose (crankcase ventilation hose)
Refer to illustrations 22.24a, 22.24b and
22.25

24 Disconnect the PCV hose from the PCV
valve (see illustrations).

25 Disconnect the PCV hose from the intake
manifold (see illustration).

26 Carefully note the routing the PCV hose
and then pull it out and remove it.

27 Installation is the reverse of removal.
Make sure that you route the hose exactly the
same way that it was routed before removal.
Make sure that there are no kinks in the hose.

PCV valve
Refer to illustration 22.29

28 Disconnect the PCV hose from the PCV
valve (see illustrations 22.24a and 22.24b).
29 Disconnect the PCV valve from the
crankcase vent oil separator (see illustra-
tion). Unscrew the PCV valve - don't try to
just pull it out.

30 Inspect the PCV valve (see Chapter 1).
31 Installation is the reverse of removal.

22.20 Disconnect the
fresh air inlet hose from
the front valve cover
and from the air intake
duct (V6 models)

Crankcase vent oil separator

32 Remove the intake manifold (see Chap-
ter 2B)

33 Disconnect the PCV hose from the PCV
valve (see illustration 22.24b).

34 Remove the PCV valve (see illustra-
tion 22.29).

35 Remove the front cylinder head (see
Chapter 2B). (You can't remove the crank-
case vent oil separator without removing the
front cylinder head.)

36 Remove the crankcase vent oil separa-

22.25 To disconnect the PCV hose
(crankcase ventilation hose) from the
intake manifold, loosen this hose clamp,
slide it back and pull off the hose

22.22 Disconnect the fresh air inlet hose
from the rear valve cover (V6 models)

22.24b PCV hose, PCV
valve and crankcase vent oil
separator installation details
(intake manifold removed

for clarity) (V6 models)
1 PCV hose
2 PCVvalve
3  Crankcase vent oil
separator mounting
bolts

tor mounting bolts (see illustration 22.24b).
37 Remove the crankcase vent oil separa-
tor. Remove the old oil separator gasket.

38 Wash out the oil separator with a suit-
able solvent. Blow it out with compressed air
(be sure to wear safety goggles during this
procedure!) and make sure that the passages
are clear.

38 |Installation is the reverse of removal. Be
sure to use a new gasket and tighten the
crankcase vent oil separator bolts to the
torque listed in this Chapter's Specifications.

22.29 Unscrew the PCV valve to remove

it from the crankcase vent oil separator
(V6 models)
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1 . General information

The vehicles covered by this manual are
equipped with either a 5-speed manual or a
4-speed automatic transaxle. This Part of
Chapter 7 contains information on the manual
transaxle. Service procedures for the auto-
matic transaxle are contained in Part B. infor-

See Chapter 1
See Chapter 1

Ft-lbs

mation on the transfer case used on 4WD
models can be found in Part C.

The transaxle is contained in a cast-alu-
minum alloy casing bolted to the engine’s left-
hand end, and consists of the gearbox and
final drive differential - often called a transaxle.
The transaxle unit type is stamped on a plate
attached to the transaxle.

Nm
45
115

Transaxle overhaul

Because of the complexity of the assem-
bly, possible unavailability of replacement parts
and special tools necessary, internal repair
procedures for the transaxle are not recom-
mended for the home mechanic. The bulk of
the information in this Chapter is devoted to
removal and installation procedures.
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2  Shift lever - removal and
installation

2WD models

1  Apply the Parking brake. Place the shift
lever in Neutral. Unscrew and remove the shift
lever knob.

2 Remove the center console trim panel
and rubber shift lever boot.

3 ' Use a pair of snap-ring pliers to remove
the steel snap-ring. Remove the plastic clip
from under the steel snap-ring.

4  Remove the rubber O-ring.

5  Raise the vehicle and support it securely
on jackstands.

6 Remove the nut and through-bolt secur-
ing the shift linkage rod to the shift lever.

7 Lift the gearshift lever from the housing.
8 Installation is the reverse of removal.

4WD models

9  Apply the Parking brake. Place the shift
lever in Neutral. Unscrew the shift lever knob.
10 Remove the center console trim panel
and rubber shift lever boot.

11 Disconnect the shift cables from the shift
lever by prying them off of the ballstuds.

12 Using a pair of pliers, remove the spring
clips securing the cables to the shifter base.
13 Pull the shift cables forward to release
them from the base, then position them out of
the way.

14 Remove the four bolts securing the
shifter base to the floor, then remove the
shifter.

15 Installation is the reverse of removal.

3  Shift linkage (2WD models) -
removal and installation

1  Raise the vehicle and support it securely
on jackstands.

2 Remove the nut and through-bolt secur-
ing the shift linkage rod to the transaxle shift
lever.

3 At the shift lever, remove the nut and
through-bolt connecting the shift lever to the
shift linkage rod.

4  Remove the shift linkage rod from the
vehicle.

5 Installation is the reverse of removal.

4  Shift cables (WD models) -
removal and installation

1 Remove the gear shift lever (see Sec-
tion 2).

2  Remove the center console (see Chap-
ter 11).

3  Trace the cables to the floor and unbolt
the interior grommet.

4  Working inside the engine compartment,
remove the shift cable retaining clips then
remove the shift cables from the transaxle
levers.

5 Disconnect the cable retainer from the

. retainer bracket by pulling on the black pin

then lifting the cable from the bracket.

6. Raise the front of the vehicle and sup-
port it securely on jackstands.

7  Remove the nuts securing the shift cable
retaining bracket.

8 Inside the engine compartment, carefully
remove the shift cables one at a time from the
vehicle.

9  Installation is the reverse of removal.

5 Driveaxle oil seals - replacement

1 Oil leaks frequently occur due to wear of
the driveaxle oil seals. Replacement of these
seals is relatively easy, since the repair can
be performed without removing the transaxle
from the vehicle.

2 Driveaxle oil seals are located at the
sides of the transaxle, where the driveaxles
are attached. If leakage at the seal is sus-
pected, raise the vehicle and support it
securely on jackstands. If the seal is leaking,
lubricant will be found on the sides of the
transaxle, below the seals.

3  Referto Chapter 8 and remove the drive-
axles.

4 Use a screwdriver or prybar to carefully
pry the oil seal out of the transaxle bore.

5 If the oil seal cannot be removed with a
screwdriver or prybar, a special oil seal
removal tool (available at auto parts stores)
will be required.

6 Using a large section of pipe or a large
deep socket (slightly smaller than the outside
diameter of the seal) as a drift, install the new
oil seal. Drive it into the bore squarely and
make sure it's completely seated. Coat the
seal lip with transaxle lubricant.

7  Install the driveaxle(s). Be careful not to
damage the lip of the new seal.

6 Manual transaxle - removal and
installation

Removal

1 Disconnect the cable from the negative
terminal of the battery (see Chapter 5).

2  Remove the air filter housing (see Chap-
ter 4).

3 Disconnect the electrical connector for
the back-up light switch.

4  If you're working on a 4WD model, dis-
connect the shift cables from the transaxlie
shift levers (see Section 4).

5 Remove the transaxle front and rear wire
harness brackets from the transaxle.

6 Disconnect the electrical connector for
the vehicle speed sensor (see Chapter 6).

7  Attach an engine support fixture to the
lifting hook at the transaxle end of the engine.
If no hook is provided, use a bolt of the proper
size and thread pitch to attach the support fix-

ture chain to a hole at the end of the cylinder
head. Note: Engine support fixtures can be
obtained at most equipment rental yards and
some auto parts stores.

8 Disconnect the clutch release cylinder
and line from the transaxle (see Chapter 8).

9 Remove the left side transaxie mount
and bracket.

10 Remove the front transaxle mount and
bracket.

11 Remove the rear transaxle mount
through bolt.

12 Remove the starter (see Chapter 5).

13 Remove the four upper transaxle-to-en-
gine mounting bolts.

14 Loosen the driveaxle/hub nuts and the
wheel lug nuts, raise the front of the vehicle
and support it securely on jackstands.
Remove the wheels.

15 Remove the driveaxles (see Chapter 8).
16 Drain the transaxle lubricant (see Chap-
ter 1).

17 Remove the three bolts securing the
transaxle support insulator bracket, then
remove the bracket.

18 If you're working on a 2WD model, dis-
connect the shift linkage bar (see Section 3)
and support bar.

19 Remove the subframe crossmember.

20 Remove the longitudinal crossmember.
21 Remove the upper and lower left-side
splash shields.

22 If you're working on a 4WD model,
remove the transfer case (see Chapter 7
Part C).

23  Support the transaxle with a jack - pref-
erably a jack made for this purpose (available
at most tool rental yards). Safety chains will
help steady the transaxle on the jack.

24 Remove the seven remaining bolts
securing the transaxle to the engine.

25 Move the transaxle to the rear to disen-
gage it from the engine block dowel pins.
Then carefully remove the transaxle.

Installation
26 Lubricate the input shaft with a light coat
of high-temperature grease. With the transaxie
secured to the jack, raise it into position
behind the engine and carefully slide it for-
ward, engaging the input shaft with the clutch.
Do not use excessive force to install the
transaxle - if the input shaft won't slide into
place, readjust the angle of the transaxle or
turn the input shaft so the spllnes engage
properly with the clutch.
27 Once the transaxle is ﬂush with the-
engine, install the transaxle-to-engine bolts.
Tighten the bolts to the torque listed in this
Chapter’s Specifications. Caution: Don'’t use
the bolts to force the transaxle and engine
together.
28 The remainder of installation of the
transaxle is a reversal of the removal proce-
dure, but note the following points:

a) Tighten the suspension crossmember

mounting bolts to the torque values listed
in this Chapter’s Specifications.
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2 Tighten the driveaxle/hub nuts to the
torque value listed in the Chapter 8
Specifications.

= Tighten the starter mounting bolts to the
torque value listed in the Chapter 5
Specifications.

& If installing the transfer case, refer to
Chapter 7, Part C.

= Tighten the wheel lug nuts to the torque
listed in the Chapter 1 Specifications.

# Fill the transaxle with the correct type
and amount of transaxle fluid as
described in Chapter 1.

T Manual transaxle overhaul -
general information

*  Overhauling a manual transaxle is a dif-
Scult job for the do-it-yourselfer. It involves the
@sassembly and reassembly of many small
sarts. Numerous clearances must be pre-
==ely measured and, if necessary, changed
wih select-fit spacers and snap-rings. As a
=sult, if transaxle problems arise, it can be
m=moved and installed by a competent do-it-
wourselfer, but overhaul should be left to a

transmission repair shop. Rebuilt transaxles
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.

2  Nevertheless, it's not impossible for an
inexperienced mechanic to rebuild a transaxle
if the special tools are available and the job is
done in a deliberate step-by-step manner so
nothing is overlooked.

3  The tools necessary for an overhaul
include internal and external snap-ring pliers,
a bearing puller, a slide hammer, a set of pin
punches, a dial indicator and possibly a
hydraulic press. In addition, a large, sturdy
workbench and a vise or transaxle stand will
be required.

4  During disassembly of the transaxle,
make careful notes of how each piece comes
off, where it fits in relation to other pieces and
what holds it in place.

5 Before taking the transaxle apart for
repair, it will help if you have some idea what
area of the transaxle is malfunctioning. Cer-
tain problems can be closely tied to specific
areas in the transaxle, which can make com-

ponent examination and replacement easier.
Refer to the Troubleshooting Section at the
front of this manual for information regarding
possible sources of trouble.

8 Transaxle mount - rep[acement'

1 Insert a large screwdriver or prybar
between the mount and the transaxle and pry
up.

2  The transaxle should not move exces-
sively away from the mount. If it does, replace
the mount.

3 If you're working on a four-cylinder
model, remove the battery (see Chapter 5).

4  Remove the air filter housing cover and
air intake tube (see Chapter 4).

5  Support the transaxle with a jack, remove
the nuts and bolts and remove the mount. It
may be necessary to raise the transaxle
slightly to provide enough clearance to
remove the mount.

6 Installation is the reverse of removal.
Note: Install all of the mount fasteners before
tightening any of ther:
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1 General information

All information on the automatic transaxle
s included in this Part of Chapter 7. Informa-
son for the manual transaxle can be found in
Part A of this Chapter.

Because of the complexity of the auto-
matic transaxles and the specialized equip-
ment necessary to perform most service oper-
ations, this Chapter contains only those pro-
cedures related to general diagnosis, routine
maintenance, adjustment and removal and
nstallation.

If the transaxle requires major repair
work, it should be left to a dealer service
department or an automotive or transmission
repair shop. Once properly diagnosed you
can, however, remove and install the transaxle
yourself and save the expense, even if the
repair work is done by a transmission shop.

2 Diagnosis - general

1 Automatic transaxle malfunctions may
be caused by five general conditions:

a) Poor engine performance

b) Improper adjustments

¢) Hydraulic malfunctions

d) Mechanical malfunctions

e) Malfunctions in the computer or its signal
network

2 Diagnosis of these problems should

See Chapter 1

Ft-lbs
35
96
30
27
30

always begin with a check of the easily
repaired items: fluid level and condition (see
Chapter 1), shift cable adjustment and shift
lever installation. Next, perform a road test to
determine if the problem has been corrected
or if more diagnosis is necessary. If the prob-
lem persists after the preliminary tests and
corrections are completed, additional diagno-
sis should be performed by a dealer service
department or other qualified transmission
repair shop. Refer to the Troubleshooting Sec-
tion at the front of this manual for information
on symptoms of transaxle problems.

Preliminary checks

3  Drive the vehicle to warm the transaxle
to normal operating temperature.

4  Check the fluid level as described in
Chapter 1:

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 (see following).

b) If the fiuid level is abnormally high, drain
off the excess, then check the drained
fluid for contamination by coolant. The
presence of engine coolant in the auto-
matic transmission fluid indicates that a
failure has occurred in the internal radia-
tor oil cooler walls that separate the cool-
ant from the transmission fluid (see
Chapter 3).

c) If the fluid is foaming, drain it and refill

Nm
48
130
40
36
40

the transaxle, then check for coolant in
the fluid, or a high fluid level.

5 Check the engine idle speed. Note: If
the engine is malfunctioning, do not proceed
with the preliminary checks until it has been
repaired and runs normally.

6  Check and adjust the shift cable, if nec-
essary (see Section 4).

7 If hard shifting is experienced, inspect
the shift cable under the steering column and
at the manual lever on the transaxle (see Sec-
tion 4).

Fluid leak diagnosis ,
8  Most fluid leaks are easy to locate visu-
ally. Repair usually consists of replacing a
seal or gasket. If a leak is difficult to find, the
following procedure may help.

9  Identify the fluid. Make sure it's transmis-
sion fluid and not engine oil or brake fluid
(automatic transmission fluid is a deep red
color).

10 Try to pinpoint the source of the leak.
Drive the vehicle several miles, then park it
over a large sheet of cardboard. After a min-
ute or two, you should be able to locate the
leak by determining the source of the fluid
dripping onto the cardboard.

11 Make a careful visual inspection of the
suspected component and the area immedi-
ately around it. Pay particular attention to gas-
ket mating surfaces. A mirror is often helpful
for finding leaks in areas that are hard to see.
12  If the leak still cannot be found, clean the
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wiring harness (B)

suspected area thoroughly with a degreaser
or solvent, then dry it thoroughly.

13 Drive the vehicle for several miles at nor-
mal operating temperature and varying
speeds. After driving the vehicle, visually
inspect the suspected component again.

14 Once the leak has been located, the
cause must be determined before it can be
properly repaired. If a gasket is replaced but
the sealing flange is bent, the new gasket will
not stop the leak. The bent flange must be
straightened.

15 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 following conditions can-
not be fixed without highly specialized tools
and expertise. Such problems must be
referred to a qualified transmission shop or a
dealer service department.

Gasket leaks

16 Check the pan periodically. Make sure
the bolts are tight, no bolts are missing, the
gasket is in good condition and the pan is flat
(dents in the pan may indicate damage to the
valve body inside).

17 If the pan gasket is leaking, the fluid level
or the fluid pressure may be too high, the vent
may be plugged, the pan bolts may be too
tight, the pan sealing flange may be warped,
the sealing surface of the transaxle housing
may be damaged, the gasket may be dam-
aged or the transaxle casting may be cracked
or porous. If sealant instead of gasket mate-
rial has been used to form a seal between the
pan and the transaxle housing, it may be the
wrong type of sealant.

Seal leaks

18 If a transaxle seal is leaking, the fluid
level or pressure may be too high, the vent
may be plugged, the seal bore may be dam-
aged, the seal itself may be damaged or
improperly installed, the surface of the shaft
protruding through the seal may be damaged
or a loose bearing may be causing excessive
shaft movement.

3.7 Disconnect the electrical connector (A) and

4.3 Remove the C-clip (A) and puli the cable end off the lever,

then squeeze the tabs to remove the cable from the bracket (B)

19 Make sure the dipstick tube seal is in
good condition and the tube is properly
seated. Periodically check the area around
the sensors for leakage. If transmission fluid
is evident, check the seals for damage.

Case leaks

20 If the case itself appears to be leaking,
the casting is porous and will have to be
repaired or replaced.

21 Make sure the oil cooler hose fittings are
tight and in good condition.

Fluid comes out vent pipe or fill tube
22 If this condition occurs the possible
causes are, 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 lever - replacement

Column-mounted shifter

Refer to illustration 3.7

Warning 1: These models are equipped with
a Supplemental Restraint System (SRS),
more commonly known as airbags. Always
disable the airbag system before working in
the vicinity of any airbag system component
to avoid the possibility of accidental deploy-
ment of the airbag(s), which could cause per-
sonal injury (see Chapter 12).

Warning 2: Do not use a memory saving
device to preserve the PCM or radio memory
when working on or near airbag system com-
ponents.

1 Disconnect the cable from the negative
battery terminal (see Chapter 5). Wait at least
two minutes before proceeding.

2 Remove the steering wheel/airbag mod-
ule (see Chapter 10).

3  Remove the steering column covers (see
Chapter 11).

4 Remove the clockspring (see Chap-
ter 10, Section 12).

5 Remove the multi-function switch and
ignition switch (see Chapter 12).

6 Remove the shift cable from the steering
column shift lever (see Section 4).

7  Disconnect the electrical connector and
wiring harness (see illustration).

8 Remove the three shift lever mounting
fasteners, then remove the lever.

9 Installation is the reverse of removal.
After you've reconnected the battery, the Pow-
ertrain Control Module (PCM) must relearn its
idle and fuel mixture trim strategy for optimum
drivability and performance (see Chapter 5,
Section 1 for this procedure).

Console-mounted shifter

10 Remove the shift lever trim ring by gently
prying up on the four trim ring clips.

11  Remove the finish plate, then disconnect
the electrical connector.

12 Disconnect the shift cable from the ball
stud, then remove the cable from the shifter
assembly.

13 Disconnect any remaining electrical con-
nectors from the shifter.

14 Remove the four bolts, then lift the
assembly out of the console.

15 Installation is the reverse of removal.

4  Shift cable - replacement and
adjustment

Column-mounted shifter
Warning 1: These models are equipped with
a Supplemental Restraint System (SRS),
more commonly known as airbags. Always
disable the airbag system before working in
the vicinity of any airbag system component
to avoid the possibility of accidental deploy-
ment of the airbag(s), which could cause per-
sonal injury (see Chapter 12).

Warning 2: Do not use a memory saving
device to preserve the PCM or radio memory
when working on or near airbag system com-
ponents.
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Replacement

Refer to illustrations 4.3, 4.4 and 4.5

1  Disconnect the cable from the negative
battery terminal (see Chapter 5). Wait at least
two minutes before proceeding.

2 Remove the steering column shrouds
(see Chapter 11).

3  Disconnect the shift cable from the shift
lever and steering column bracket (see illus-
tration).

4  Working inside the engine compartment,
remove the nuts securing the cable to the fire-
wall (see illustration).

5  Disconnect the shift cable from the shift
lever and transaxle mounting bracket (see
illustration), then remove the cable from the
vehicle.

6 Installation is the reverse of removal.
Before installing the steering column shrouds
and connecting the battery, be sure to adjust
the cable as specified.

Adjustment

Refer to illustrations 4.7 and 4.9

7 With the steering column covers
removed, place a 0.023 in. (0.6mm) feeler
gauge between the shift lever and shift lever
detent (see illustration).

8  Put the shift lever in the DRIVE position,
then have an assistant hold it firmly in posi-
tion.

9 Inside the engine compartment, remove
the cable from the selector ballstud, then
loosen the cable adjuster and adjust the cable
(see illustration). Be sure the transaxle
selector lever is in the DRIVE position, then
connect the cable to the ballstud.

10 Tighten the cable adjuster then remove
the feeler gauge and test the shift lever opera-
tion in each gear selection position.

11 Replace the steering column shrouds.
12 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel mixture trim strategy
for optimum drivability and performance (see
Chapter 5, Section 1 for this procedure).

£

4.7 Insert a feeler gauge between the shift lever and the

shift lever detent

4.4 Inside the engine compartment,
remove the two mounting nuts to release
the cable from the firewall

Console-mounted shifter

Replacement

13 Disconnect the cable from the negative
battery terminal (see Chapter 5).

14 Raise the vehicle and securely support it
on jackstands

15 Remove the left splash shield.

16 Place the shifter in drive

17 Remove the snow shield from the
transaxle.

18 Remove the adjustment bolts from the
transaxle shift cable and disconnect the cable
from the shifter lever adjustment screw.

19 Disconnect the cable retainers along the
length of the cable.

20 Remove the floor console finish panel.
21 Remove the cable body pass through
grommet nuts, disconnect the cable from the
shifter ball stud and release the cable housing
from the shifter.

22 Installation is the reverse of removal. Be
certain to adjust the new cable after installa-
tion.

4.5 Using a small screwdriver, carefully

pry the shift cable from the lever ballstud

(A), then squeeze the release tabs under

the mounting bracket and slide the cable
from the bracket (B)

Adjustment

23 Disconnect the cable from the negative
battery terminal (see Chapter 5)

24 Raise the vehicle and securely support it
on jackstands

25 Remove the left splash shield.

26 Place the shifter in drive.

27 Loosen the shifter cable adjustment
screw and cable bracket nuts enough to allow
easy movement of the cable

28 Align the shifter lever between the two
ribs on the transaxle.

29 With the transmission shifter still in Drive,
tighten the cable bracket nuts, then tighten
the shifter cable adjustment screw.

30 After installing any remaining compo-
nents, apply the parking brake, lower the
vehicle and operate the vehicle in each range
to verify the adjustment is correct.

4.9 Turn the adjuster counterclockwise to loosen the adjuster (A);
the cable can then be adjusted by moving it up or down (B)
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5.2_Using a pair of pliers, disconnect the clamps securing the
hoses (A), then remove the two cooler mounting bolts (B)

5 Auxiliary cooler - removal and
installation

Refer to illustration 5.2

1 To gain access to the cooler, remove the
front bumper cover (see Chapter 11).

2  Disconnect the cooler lines and the bolts
securing the cooler (see illustration).

3  Remove the cooler from the vehicle.

4 Installation is the reverse of removal. Be
sure to tighten all fasteners securely.

6 Automatic transaxle - removal
and installation

Refer to fllustrations 6.5, 6.6, 6.8, 6.10a,
6.10b, 6.11, 6.12, 6.18, 6.22, 6.23, 6.24,
6.25a, 6.25b, 6.27 and 6.29

Removal

1 Disconnect the cable from the negative
terminal of the battery (see Chapter 5).

2 Remove the air filter housing (see Chap-
ter 4).

6.8 Remove the bolt securing the battery ground cable

3  Disconnect the electrical connector for
the transmission range sensor and the
upstream oxygen sensor (see Chapter 6).

4  Disconnect the shift cable from the
transaxle shift lever (see Section 4).

5 Remove the transaxle wire harness
bracket from the transaxle (see illustration).
6 Remove the shift cable bracket from the
transaxle (see illustration).

7  Remove the starter (see Chapter 5).

8 Disconnect the battery ground cable at
the transaxle (see illustration).

9  Attach an engine support fixture to the
litting hook at the transaxle end of the engine.
If no hook is provided, use a bolt of the proper
size and thread pitch to attach the support fix-
ture chain to a hole at the end of the cylinder
head. Note: Engine support fixtures can be
obtained at most equipment rental yards and
some auto parts stores.

10 Remove the transaxle-to-engine bolts
that are accessible from above (see illustra-
tions).

11 Remove the upper transaxle mount
(see illustration).

12 Remove the rear transaxle mount

6.5 Remove the nut securing the wire harness bracket to the
transaxle, then pull the bracket and harness aside

6.6 Disconnect the shift cable and bracket
from the transaxle

(see illustration).

13 Remove the upper engine mount bolt
from the right side of the engine.

14 Loosen the driveaxle/hub nuts and the
wheel Jug nuts, raise the front of the vehicle
and support it securely on jackstands.
Remove the wheels.

6.10a Remove the upper. ..
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15 Remove the under-vehicle splash
shield(s).

16 Drain the transaxle lubricant (see Chap-
ter 1).

17 Remove the driveaxles (see Chapter 8).
18 Remove the subframe crossmember
{see illustration).

6.12 Remove the transaxle mount bolt (A) and the

bracket bolts (B)

6.10b ... transaxle-to-engine mounting bolts

e

19 Remove the front section of the exhaust
systemn (see Chapter 4).

20 Remove the dampener from the longitu-
dinal crossmember, then remove the cross-
member.

21 On 4WD models, remove the transfer
case (see Chapter 7, Part C).

s

6.22 Remove the inspection cover for access to the
torque converter retaining nuts

6.11 Remove the transaxle mount bolt and plate

22 Remove the torque converter inspection
cover (see illustration).

23 Mark the relationship of the torque con-
verter to the driveplate (see illustration).

24 Remove the four driveplate-to-torque
converter nuts (see illustration). Turn the
crankshaft for access to each nut. Turn the

6.18 Remove the subframe crossmember bolts

6.23 Mark the relationship of the torque
converter to the driveplate
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6.24 Remove the four driveplate-to-torque
converter nuts

crankshaft in a clockwise direction only (as
viewed from the front).

25 Disconnect the fluid cooler hoses from
the transaxle (see illustrations). Be prepared
for spillage, and plug the hoses and the lines
on the transaxle.

26 Mark and disconnect any electrical con-
nectors accessible from below.

27 Remove the transaxle vent tube (see
illustration).

28 Support the transaxle with a jack - pref-
erably a jack made for this purpose (available
at most tool rental yards). Safety chains will
help steady the transaxle on the jack.

29 Remove the remaining bolts securing the
transaxle to the engine (see illustration).

30 Move the transaxle to the rear to disen-
gage it from the engine block dowel pins and
make sure the torque converter is detached
from the driveplate. Lower the transaxle with
the jack. Clamp a pair of locking pliers on the
bellhousing case. The pliers will prevent the
torque converter from falling out while you're
removing the transaxle.

Installation

31 Installation of the transaxle is a reversal
of the removal procedure, but note the follow-
ing points:

a)

b)

c)

d)

e)

9)

h)

)

6.25a Disconnect the transaxle
cooler lines . . .

As the torque converter is reinstalled,
ensure that the drive tangs at the center
of the torque converter hub engage with
the recesses in the automalic transaxle
fluid pump inner gear. This can be con-
firmed by turning the torque converter
while pushing it towards the transaxle. If
it isn't fully engaged, it will “clunk” into
place.

When installing the transaxle, make sure
the matchmarks you made on the torque
converter and driveplate line up.

Install all of the driveplate-to-torque con-
verter nuts before tightening any of
them.

Tighten the driveplate-to-torque con-
verter nuts to the specified torque.
Tighten the transaxle mounting bolts to
the specified torque.

Tighten the suspension crossmember
mounting bolts to the torque values listed
in this Chapler’s Specifications.

Tighten the driveaxle/hub nuts to the
torque value listed in the Chapter 8
Specifications.

Tighten the wheel lug nuts to the torque
listed in the Chapter 1 Specifications.
Fill the transaxle with the correct type
and amount of automatic transmission
fluid as described in Chapter 1.

6.25b ... and mounting bracket

i) On completion, adjust the shift cable as
described in Section 4.

k) After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idie and fuel mixture trim strat-
egy for optimum driveability and perfor-
mance (see Chapter 5, Section 1 for this
procedure).

7 Automatic transaxle overhaul -
general information

In the event of a problem occurring, it will
be necessary to establish whether the fault is
electrical, mechanical or hydraulic in: nature,
before repair work can be contemplated. Diag-
nosis requires detailed knowledge of the
transaxle's operation and construction, as well
as access to specialized test equipment, and
so is deemed to be beyond the scope of this
manual. It is therefore essential that problems
with the automatic transaxle are referred fo a
dealer service department or other qualified
repair facility for assessment.

Note that a faulty transaxle should not be
removed before the vehicle has been diag-
nosed by a knowledgeable technician
equipped with the proper tools, as trouble-
shooting must be performed with the transaxle
installed in the vehicle.

6.27 Remove the transaxle vent tube from the valve body cover

—rrrr

-

8.29 With the transaxle jack in place remove the remaining
transaxle-to-engine mounting bolts
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1 General information

Due to the complexity of the transfer
case covered in this manual and the need for
specialized equipment to perform most ser-
vice operations, this chapter contains only
routine maintenance and removal and instal-
lation procedures.

If the transfer case requires major repair
work, it should be taken to a dealer service
department or an automotive or transmission
repair shop. You can, however, remove and
install the transfer case yourself and save the
expense of that labor, even if the repair work
is done by a transmission shop.

2 Transfer case rear output shaft
oil seal - removal and installation

1 Raise the vehicle and support it securely
on jackstands.

2  Drain the transfer case lubricant (see
Chapter 1).

3  Remove the driveshaft (see Chapter 8).
4  Mark the relative positions of the pinion,
nut and flange.

5 Use a beam- or dial-type inch-pound
torque wrench to determine the torque
required to rotate the pinion. Record it for use
later.

6 Count the number of threads visible

between the end of the nut and the end of the

pinion shaft and record it for use later.
Remove the flange mounting nut using a

chain wrench to hold the pinion flange while

loosening the locknut.

8 Remove the companion flange; a small

puller may be required for removal.

9  Pry out the seal with a screwdriver or a

seal removal tool. Don't damage the seal

bore.

10 Lubricate the lips of the new seal with

multi-purpose grease and tap it evenly into

position with a seal installation tool or a large

socket. Make sure it enters the housing

squarely and is tapped into its full depth.

11 Align the mating marks made before dis-
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assembly and install the companion flange. If
necessary, tighten the pinion nut to draw the
flange into place.

12 Tighten the nut carefully until the original
number of threads are exposed and the marks
are aligned.

13 Measure the torque required to rotate
the pinion and tighten the nut in small incre-
ments until it matches the figure recorded in
Step 5.

14 Connect the driveshaft, add the specified
lubricant to the transfer case (see Chapter 1)
and lower the vehicle.

3 Transfer case driveaxle oil seal
(right side) - removal and
installation

1 Remove the wheel cover or hub cap.
Break the hub nut loose with a socket and
large breaker bar.

2 Loosen the wheel lug nuts, raise the
vehicle and support it securely on jackstands.
Remove the wheel.

3 Remove the right driveaxle and interme-
diate shaft (see Chapter 8).

4  Remove the exhaust crossover pipe (see
Chapter 4).

5 Remove the three bolts securing the
heat shield then remove the heat shield.

6  Remove the dust shield.

7 Carefully pry out the oil seal with a seal
removal tool or a large screwdriver; make
sure you don't scratch the seal bore.

8 Using a seal installer or a large deep
socket as a drift, install the new oil seal. Drive
it into the bore squarely and make sure it's
completely seated.

9 Lubricate the lip of the new seal with
multi-purpose grease, then install a new dust
shield.

10 Install the intermediate shaft and drive-
axle (see Chapter 8).

11 The remainder of installation is the
reverse of removal. Check the transfer case
lubricant level and add some, if necessary, to
bring it to the appropriate level (see Chap-
ter 1).

4 Transfer case - removal and
installation

Four-cylinder models

1 Loosen the right front wheel lug nuts.
Raise the front of the vehicle and support it
securely on jackstands. Remove the wheel.

2 Unbolt the front portion of the driveshaft

(see Chapter 8) and suspend it from a piece
of wire (don't let it hang from the center sup-
port bearing). Remove the right driveaxle and
intermediate shaft (see Chapter 8).

3 Remove the four bolts securing the
crossmember and remove the crossmember.
4 Working on the right side of the transfer
case, remove the upper two mounting nuts
and two lower mounting bolts. Remove the
transfer case from the vehicle.

5 Installation is the reverse of removal,
noting the following points:

a) Install a new O-ring seal to the case.

b) Tighten the driveshaft fasteners to the
torque listed in the Chapter 8 Specifica-
tions.

¢) Tighten the transfer case and crossmem-
ber fasteners to the torque listed in this
Chapter’s Specifications.

d) Refill the transfer case with the proper
type and amount of fluid (see Chap-
ter 1).

8) Tighten the wheel lug nuts to the torque
listed in the Chapter 1 Specifications.

V6 models

6 Remove the wheel cover or hub cap.
Break the hub nut loose with a socket and
large breaker bar. Loosen the wheel lug nuts.
7  Raise the front of the vehicle and sup-
port it securely on jackstands. Remove the
wheel.

8  Unbolt the front portion of the driveshaft
(see Chapter 8), suspend it from a piece of
wire (don't let it hang from the center support
bearing).

9  Remove the right driveaxle and interme-
diate shaft (see Chapter 8). Then remove the
exhaust system crossover pipe and rear
exhaust manifold (see Chapter 4).

10 Remove the four bolts securing the

5.1 Puil the knob
straight off from the
mode select switch

crossmember and remove the crossmember.
11 Remove the alternator (see Chapter 5).
12 Remove the six bolts securing the trans-
fer case bracket to the engine block.

13 Working on the right side of the transfer
case, remove the three transfer case mount-
ing bolts. ' ;
14 Working on the left side, remove the final
mounting bolt then remove the transfer case
from the vehicle.

15 Installation is the reverse of removal,
noting the following points:

a) Install a new O-ring seal to the case.

b) Tighten the exhaust system fasteners to
the torque listed in the Chapter 4 Specifi-
cations.

c) Tighten the driveshaft fasteners to the
torque listed in Chapter 8 Specifications

d) Tighten the transfer case and crossmem-
ber fasteners lo the torgue listed in this
Chapter’s Specifications.

e) Refill the transfer case with the proper
type and amount of fluid (see Chap-
ter 1).

f) Tighten the wheel lug nuts to the torque
listed in the Chapter 1 Specifications.

5 Mode select switch - replacement

Refer to illustration 5.1

1 Pull the switch knob straight off (see
illustration).

2  Remove the instrument center trim panel
(see Chapter 11).

3  Disconnect the switch electrical connec-
for.

4  Remove the two mounting screws then
remove the switch. 4

5 Installation is the reverse of removal.
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1 General information

The information in this Chapter deals
with the components from the rear of the
engine to the drive wheels, except for the
transaxle, which is dealt with in the previous
Chapter.

Since nearly all the procedures covered
in this Chapter involve working under the
vehicle, make sure it's securely supported on
sturdy jackstands or on a hoist where the
vehicle can be easily raised and lowered.

2 Clutch - description and check

1 All vehicles with a manual transaxle have
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
cylinder and a shared common reservoir with
the brake master cylinder, a release (or slave)
cylinder and the hydraulic line connecting the
two components.

3  When the clutch pedal is depressed, a
pushrod pushes against brake fiuid inside the
master cylinder, applying hydraulic pressure
to the release cylinder, which pushes the
release bearing against the diaphragm fingers
of the clutch pressure plate.

4  Terminology can be a problem when dis-
cussing the clutch components because com-
mon names are in some cases different from
those used by the manufacturer. For example,
the driven plate is also called the clutch plate
or disc, the clutch release bearing is some-
times called a throwout bearing, the release
cylinder is sometimes called the slave cylin-
der. :

5  Unless you're replacing components with
obvious damage, do these preliminary checks
to diagnose clutch problems:

a) The first check should be of the fluid level
in the clutch master cylinder. If the fluid
level is low, add fluid as necessary and
inspect the hydraulic system for leaks. If
the master cylinder reservoir is dry, bleed
the system as described in Section 8 and
recheck the clutch operation.

b) To check “clutch spin-down time," run the
engine at normal idle speed with the
transaxle in Neutral (clutch pedal up -
engaged). Disengage the cluich (pedal
down), wait several seconds and shift
the transaxle into Reverse. No grinding
noise should be heard. A grinding noise
would most likely indicate a bad pres-
sure plate or clutch disc.

¢) To check for complete clutch release, run
the engine (with the parking brake
applied to prevent vehicle movement)

and hold the clutch pedal approximately
1/2-inch from the floor. Shift the transaxle
between 1st gear and Reverse several
times. If the shift is rough, component
failure is indicated.

d) Visually inspect the pivot bushing at the
top of the clutch pedal to make sure
there’s no binding or excessive play.

3 Clutch master cylinder - removal
and installation

Removal

1  Working under the dashboard, discon-
nect the clutch master cylinder pushrod from
the pedal and unscrew the clutch master cyl-
inder bracket nut.

2 Clamp a pair of locking pliers onto the
clutch fluid feed hose, a couple of inches
downstream of the brake fluid reservoir (the
clutch master cylinder is supplied with fluid
from the brake fluid reservoir). The pliers
should be just tight enough to prevent fluid
flow when the hose is disconnected. Discon-
nect the reservoir hose from the clutch master
cylinder.

3  Using a flare-nut wrench, disconnect the
hydraulic line fitting at the cylinder. Have rags
handy, as some fluid will be lost as the line is
removed. Cap or plug the ends of the line to
prevent fluid leakage and the entry of contam-
inants.

4  Remove the remaining mounting nut and
detach the cylinder from the firewall. Caution:
Don’t allow brake fluid to come into contact
with the paint, as it will damage the finish.

Installation

5 Place the master cylinder in position on
the firewall and install the mounting nut finger
tight.

6 Connect the hydraulic line fitting to the
clutch master cylinder and tighten it finger tight
(since the cylinder is still a bit loose, it'll be eas-
ier to start the threads into the cylinder).

7  Tighten the mounting nut to the torque
listed in this Chapter's Specifications, then
tighten the hydraulic line fitting securely.

8  Attach the fluid feed hose from the reser-
voir to the clutch master cylinder and tighten
the hose clamp. Remove the locking pliers.

9 Working under the dash, install the
remaining mounting nut and tighten it to the
torque listed in this Chapter's Specifications.
Connect the pushrod to the clutch pedal.

10 Fill the reservoir with brake fiuid con-
forming to DOT 3 specifications and bleed the
clutch system as outlined in Section 5.

4 Clutch release cylinder - removal
and installation

Removal
1 Disconnect the hydraulic line at the
release cylinder using a flare-nut wrench.

Have a small can and rags handy, as some
fluid will be spilled as the line is removed. Plug
the line to prevent excessive fluid loss and
contamination.

2 Remove the release cylinder mounting
bolts.

3  Remove the release cylinder.

Installation

4  Connect the hydraulic line fitting to the
release cylinder, using your fingers only at this
time (since the cylinder is still a bit loose, it'll
be easier to start the threads into the cylin-
der).

5  Tighten the mounting bolts to the torque
listed in this Chapter's Specifications.

6 Tighten the hydraulic fitting securely,
using a flare-nut wrench.

7  Check the fluid level in the brake fluid
reservoir, adding brake fluid conforming to
DOT 3 specifications until the level is correct.
8 Bleed the system as described in Sec-
tion 5, then recheck the brake fluid level.

5 Clutch hydraulic system -
bleeding

1 Bleed the hydraulic system whenever
any part of the system has been removed or
the fluid level has fallen so low that air has
been drawn into the master cylinder. The
bleeding procedure is very similar to bleeding
a brake system.

2  Fill the brake master cylinder reservoir
with new brake fluid conforming to DOT 3
specifications. Caution: Do not re-use any of
the fluid coming from the system during the
bleeding operation or use fluid which has
been inside an open container for an ex-
tended period of time.

3 Have an assistant depress the clutch
pedal and hold it. Open the bleeder valve on
the release cylinder, allowing fluid and any air
to escape. Close the bleeder valve when the
flow of fluid (and bubbles) ceases. Once
closed, have your assistant release the pedal.
4  Continue this process until all air is evac-
uated from the system, indicated by a solid
stream of fiuid being ejected from the bleeder
valve each time with no air bubbles. Keep a
close watch on the fluid level inside the brake
master cylinder reservoir - if the level drops
too far, air will get into the system and you'll
have to start all over again. Note: Wash the
area with water to remove any excess brake
fluid.

5 Check the brake fluid level again, and
add some, if necessary, to bring it to the
appropriate level. Check carefully for proper
operation before placing the vehicle into nor-
mal service.

6 Clutch components - removal,
inspection and installation

Warning: Dust produced by clutch wear is
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6.5 Mark the relationship of the pressure
plate to the flywheel (if you're planning
to re-use the old pressure plate)

hazardous to your health. DO NOT blow it out
with compressed air and DO NOT inhale it.
DO NOT use gasoline or petroleum-based
solvents to remove the dust, Brake system
cleaner should be used to flush the dust info a
drain pan. After the clutch components are
wiped clean with a rag, dispose of the con-
taminated rags and cleaner in a covered,
marked container.

Removal

Refer to illustration 6.5

1 Access to the clutch components is nor-
mally accomplished by removing the transaxle,
leaving the engine in the vehicle. If the engine
is being removed for major overhaul, check
the clutch for wear and replace worn compo-
nents as necessary. However, the relatively
low cost of the clutch components compared
to the time and trouble spent gaining access
to them warrants their replacement anytime
the engine or transaxle is removed, unless
they are new or in near-perfect condition. The
following procedures are based on the
assumption the engine will stay in place.

2 Remove the transaxle from the vehicle
(see Chapter 7, Part A). Support the engine

6.9 The clutch disc

1 Lining - this will wear
down in use

2  Springs or dampers -
check for cracking and
deformation

3  Splined hub - the splines
must not be worn and
should slide smoothly on
the transaxle input shaft
splines

"4  Rivets - these secure the

lining and will damage
the flywheel or pressure
plate if allowed to contact
the surfaces

while the transaxle is out. Preferably, an
engine support fixture or a hoist should be
used to support it from above.

3  The clutch fork and release bearing can
remain attached to the transaxle housing for
the time being.

4 To support the clutch disc during removal,
install a clutch alignment tool through the
clutch disc hub.

5  Carefully inspect the flywheel and pres-
sure plate for indexing marks. The marks are
usually an X, an O or a white letter. If they
cannot be found, scribe or paint marks your-
self so the pressure plate and the flywheel will
be in the same alignment during installation
(see illustration).

6  Tuming each bolt a little at a time, loosen
the pressure plate-to-flywheel bolts. Work in a
criss-cross pattern until all spring pressure is
relieved. Then hold the pressure plate
securely and completely remove the bolts, fol-
lowed by the pressure plate and clutch disc.

Inspection

Refer to illustrations 6.9, 6.11a and 6.11b

7  Ordinarily, when a problem occurs in
the clutch, it can be attributed to wear of the
clutch driven plate assembly (clutch disc).
However, all components should be'inspected

at this time.

8 Inspect the flywheel for cracks, heat
checking, grooves and other obvious defects.
If the imperfections are slight, a machine shop
can machine the surface flat and smooth,
which is highly recommended regardless of
the surface appearance. Refer to Chapter 2
for the flywheel removal and installation pro-
cedure.

9 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,
distortion, cracks, broken springs and other
obvious damage (see illustration). As men-
tioned above, ordinarily the clutch disc is rou-
tinely replaced, so if in doubt about the condi-
tion, replace it with a new one.

10 The release bearing should also be
replaced along with the clutch disc (see Sec-
tion 7).

11 Check the machined surfaces and the
diaphragm spring fingers of the pressure plate
(see illustrations). If the surface is grooved
or otherwise damaged, replace the pressure
plate. Also check for obvious damage, distor-
tion, cracking, etc. Light glazing can be
removed with emery cloth or sandpaper. If a
new pressure plate is required, new and re-
manufactured units are available.

NORMAL FINGER WEAR

EXCESSIVE FINGER WEAR BROKEN OR BENT FINGERS

6.11a Replace the pressure plate if excessive wear or ddmage are noted
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6.11b Inspect the pressure plate surface for excessive score

marks, cracks and signs of overheating

12 Check the pilot bearing in the end of the
crankshaft for excessive wear, scoring, dry-
ness, roughness and any other obvious dam-
age. If any of these conditions are noted,
replace the bearing.

13 Removal can be accomplished with a
slide hammer and puller attachment, which
are available at most auto parts stores or tool
rental yards. Refer to Chapter 2 for the fly-
wheel removal procedure (it must be re-
moved before the pilot bearing is removed),

Instaliation

Refer to illustration 6.16

14 Toinstall a new pilot bearing, lightly lubri-
cate the outside surface with grease, then
drive it into the recess with a bearing driver or
a socket (see illustration). Install the flywheel
(see Chapter 2).

15 Before installation, clean the flywheel
and pressure plate machined surfaces with
brake cleaner, lacquer thinner or acetone. It's
important that no oil or grease is on these sur-
faces or the lining of the clutch disc. Handle
the parts only with clean hands.

16 Position the clutch disc and pressure
plate against the flywheel with the cluich held
in place with an alignment tool (see illustra-
tion). Make sure the disc is installed properly
(most replacement clutch discs will be marked
“flywheel side” or something similar - if not
marked, install the clutch disc with the damper
springs toward the transaxle).

17 Tighten the pressure plate-to-flywheel
bolts only finger tight, working around the
pressure plate.

18 Center the clutch disc by ensuring the
alignment tool extends through the splined
hub and into the pilot bearing in the crank-
shaft. Wiggle the tool up, down or side-to-side
as needed to center the disc. Tighten the
pressure plate-to-flywheel bolts a little at a
time, working in a criss-cross pattern to pre-
vent distorting the cover. After all of the boits
are snug, tighten them to the torque listed in
this Chapter’s Specifications. Remave the
alignment tool.

19 Using high-temperature grease, lubricate

the inner groove of the release bearing (see
Section 7). Also place a small amount of
grease on the release lever contact areas and
the transaxle input shaft bearing retainer.

20 Install the clutch release bearing (see
Section 7).

21 Install the transaxle and all components
removed previously.

7  Clutch release bearing and lever
- removal, inspection and
installation

Warning: Dust produced by clutch wear is
hazardous to your health. DO NOT blow it out
with compressed air and DO NOT inhale it.
DO NOT use gasoline or petroleum-based
solvents to remove the dust. Brake system
cleaner should be used to flush the dust into a
drain pan. After the clutch components are
wiped clean with a rag, dispose of the con-
taminated rags and cleaner in a covered,
marked container.

7.4 To check the bearing, hold it by the

outer race and rotate the inner race while

applying pressure; if the bearing doesn’t

turn smoothly or if it is noisy, replace
the bearing

=

6.16 Center the clutch disc in the pressure plate with a clutch

&
alignment tool

Removal

1 Remove the transaxle (see Chapter 7A).
2  Pull the clutch release fork off the ball-
stud and slide the release bearing off the input
shaft along with the release fork.

Inspection

Refer to illustration 7.4

3  Wipe off the bearing with a clean rag and
inspect it for damage, wear and cracks. Don't
immerse the bearing in solvent - it's sealed for
life and immersion in solvent will ruin it.

4 Hold the center of the bearing and rotate
the outer portion while applying pressure (see
illustration). If the bearing doesn't turn
smoothly or if it's noisy or rough, replace it.
Note: Considering the difficulty involved with
replacing the release bearing, we recommend
replacing the release bearing whenever the
clutch components are replaced.

Installation

5  Lightly lubricate the friction surfaces of
the release bearing, ballstud and the input
shaft bearing retainer with high-temperature
grease.

6 Install the release lever and bearing onto
the input shaft.

7 The remainder of installation is the
reverse of removal.

8 Driveaxles - removal and
installation

Front

Removal

Refer to illustrations 8.1 and 8.7

1 Remove the wheel cover or hub cap.
Break the driveaxle/hub nut loose with a
socket and large breaker bar (see illustra-
tion).

2 Loosen the wheel lug nuts, raise the
vehicle and support it securely on jackstands.
Remove the wheel.
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3  Separate the lower control arm from the
steering knuckle (see Chapter 10).

4  Remove the driveaxle/hub nut from the
axle and discard it. If equipped with antilock
brakes, remove the wheel speed sensor and
set it aside.

5 Swing the knuckle/hub assembly out
(away from the vehicle) until the end of the
driveaxle is free of the hub. Note: If the drive-
axle splines stick in the hub, tap on the end of
the driveaxle with a plastic hammer. Support
the outer end of the driveaxle with a piece of
wire to avoid unnecessary strain on the inner
CV joint.

6 If you're removing the right driveaxle,
carefully pry the inner CV joint off the interme-
diate shaft using a large screwdriver or prybar
positioned between the CV joint housing and
the intermediate shaft bearing support.

7  If you're removing the left driveaxle, pry
the inner CV joint out of the transaxle using a
large screwdriver or prybar positioned
between the transaxle and the CV joint hous-
ing (see illustration). Be careful not to dam-
age the differential seal.

8 Support the CV joints and carefully
remove the driveaxle from the vehicle.

Installation

9  Pry the old spring clip from the inner end
of the driveaxle (left side) or outer end of the
intermediate shaft (right side) and install a
new one. Lubricate the differential or interme-
diate shaft seal with multi-purpose grease and
raise the driveaxle into position while support-
ing the CV joints. Note: Position the spring
clip with the opening facing up; this will ease
insertion of the driveaxle and prevent damage
to the clip.

10 Push the splined end of the inner CV
joint into the differential side gear (left side) or
onto the intermediate shaft (right side) and
make sure the spring clip locks in its groove.
11 Apply a light coat of multi-purpose
grease to the outer CV joint splines, pull out
on the steering knuckle assembly and install

’ .

the stub axle into the hub.

12 Insert the balljoint stud into the steering
knuckle and tighten the pinch bolt to the
torque listed in the Chapter 10 Specifications.
13 Install a new driveax/e/hub nut. Tighten
the hub nut securely, but don't try to tighten it
to the actual torque specification until you've
lowered the vehicle to the ground.

14 Grasp the inner CV joint housing (not the
driveaxle) and pull out to make sure the drive-
axle has seated securely in the transaxle or
on the intermediate shaft.

15 Install the wheel and lug nuts, then lower
the vehicle. Tighten the lug nuts to the torque
listed in the Chapter 1 Specifications.

16 Tighten the driveaxle/hub nut to the
torque listed in this Chapter's Specifications.
Install the hub cap or wheel cover.

Intermediate shaft

Removal
Refer to iflustration 8.23

- 17 Remove the right side wheel cover or

hub cap. Break the hub nut loose with a
socket and large breaker bar.

18 Loosen the wheel lug nuts, raise the
vehicle and support it securely on jackstands.
Remove the wheel.

19 Separate the lower control arm from the
steering knuckle (see Chapter 10).

20 Remove the driveaxle/hub nut from the
axle and discard it.

21 Swing the knuckle/hub assembly out
(away from the vehicle) until the end of the
driveaxle is free of the hub. Note: /f the drive-
axle splines stick in the hub, tap on the end of
the driveaxie with a plastic hammer. Support
the outer end of the driveaxle with a piece of
wire to avoid unnecessary strain on the inner
CV joint.

22 Remove the driveaxle (see Step 6).

23 Remove the bearing support nuts (see
illustration) and slide the intermediate shaft
out of the transaxle. Be careful not to damage
the differential seal when pulling the shaft out.

8.1 Loosen the driveaxle/hub nut with a long breaker bar 8.7 Carefully pry the inner end of the driveaxle from the transaxle

24 Check the support bearing for smooth
operation by turning the shaft while holding
the bearing. If you feel any roughness, take
the intermediate shaft to an automotive
machine shop or other qualified repair facility
to have a new bearing installed.

Installation

25 Lubricate the lips of the transaxle seal
with multi-purpose grease. Carefully guide the
intermediate shaft into the transaxle side gear
then install the mounting nuts for the bearing
support. Tighten the nuts to the torque listed
in this Chapter's Specifications.

26 The remainder of installation is the
reverse of removal.

Rear (4WD models)

Removal

Refer to illustration 8.32

27 Remove the wheel cover or hub cap.
Break the driveaxle/hub nut loose with a
socket and large breaker bar (see illustra-
tion 8.1).

8.23 Remove the nuts securing the
intermediate shaft bearing support
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8.32 Carefuily pry the inner end of the driveaxie from
the differential

28 Block the front wheels to prevent the
vehicle from rolling. Loosen the wheel lug
nuts, raise the rear of the vehicle and support
it securely on jackstands. Remove the wheel.
29 Remove the driveaxle/hub nut and dis-
card it.

30 Remove the coil spring (see Chapter
10).

31 Remove the nut and detach the trailing
arm from the lower suspension arm balljoint
(see Chapter 10), then pry the trailing arm
outward and remove the outer end of the
driveaxle from the hub. Caution: Don't let the
driveaxle hang by the inner CV joint.

32 Pry the inner end of the driveaxle out of
the differential and remove it from the vehicle
(see illustration).

Installation

33 Pry the old spring clip from the inner end
of the driveaxle and install a new one,

34 Apply a light film of grease to the area on
the inner CV joint stub shaft where the seal
rides, then insert the splined end of the inner
CV joint into the differential. Make sure the
spring clip locks in its groove.

35 Apply a light film of grease to the outer
CV joint splines, pry the trailing arm outward
and insert the outer end of the driveaxle into
the hub. :

36 Install the coil spring see Chapter 10.

37 Connect the trailing arm to the lower
suspension arm and install the nut. Using a
floor jack, raise the trailing arm to simulate
normal ride height, then tighten the nut to the
torque listed in the Chapter 10 Specifications.
38 Install a new driveaxle/hub nut. Tighten
the hub nut securely, but don't try to tighten it
to the actual torque specification until you've
lowered the vehicle to the ground.

39 Install the wheel and lug nuts, then lower
the vehicle. Tighten the lug nuts to the torque
listed in the Chapter 1 Specifications.

40 Tighten the driveaxle/hub nut to the
torque listed in this Chapter's Specifications.
Install the wheel cover or hub cap.

9 Driveaxle boot - replacement

Note 1: If the CV joints are worn, indicating
the need for an overhaul (usually due to torn
boots), explore all options before beginning
the job. Complete rebuilt driveaxles are avail-
able on an exchange basis, which eliminates
much time and work.

Note 2: Some auto parts stores carry "split”
type replacement boots, which can be
installed without removing the driveaxle from
the vehicle. This is a convenient alternative;
however, the driveaxle should be removed
and the CV joint disassembled and cleaned to
ensure the joint is free from contaminants
such as moisture and dirt which will acceler-
ate CV joint wear.

Note 3: Models equipped with ABS are
equipped with ABS sensor rings on the outer
CV joints. Be sure to inspect the sensor rings
for chipped or missing teeth. Replace the sen-
sor ring if necessary.

1 Remove the driveaxle from the vehicle
(see Section 8).

2  Mount the driveaxle in'a vise. The jaws
of the vise should be lined with wood or rags
to prevent damage to the driveaxle.

9.3 Cut off the boot clamps and discard them

Front

Inner CV joint and boot

Refer to illustrations 9.3, 9.4, 9.5, 9.6a, 9.6b,
9.7, 9.11, 9.14, 9.16, 9.17a, 9.17b, 9.17c,
9.17d and 9.17e

Removal

3 Remove the boot clamps (see illustra-
tion).

4  Pull the boot back from the inner CV joint
and slide the joint housing off. Be sure to mark
the relationship of the tri-pod to the outer race
(see illustration).

5 Use a center punch to mark the tri-pod
and axleshaft to ensure that they are reas-
sembled properly (see illustration).

6 Spread the ends of the stop-ring apart,
slide it towards the center of the shaft, then
remove the retainer clip from the end of the
axleshaft (see illustration). -
7  Use a hammer and a brass punch to
drive the tri-pod joint from the driveaxle (see
illustration).

8 Remove the stop-ring from the axleshaft
and discard it.

Inspection
9 Clean the old grease from the outer race

9.4 Mark the
relationship of
the tri-pod
assembly to the
outer race
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3.5 Use a center punch to place marks on

the tri-pod and the driveaxle to ensure
that they are properly reassembled

and the tri-pod bearing assembly. Carefully
disassemble each section of the tri-pod
assembly, one at a time so as not to mix up
the parts, and clean the needle bearings with
solvent.

10 Inspect the rollers, tri-pod, bearings and
outer race for scoring, pitting or other signs of
abnormal wear, which will warrant the replace-
ment of the inner CV joint.

Reassembly

11  Slide the clamps and boot onto the axle-
shaft. It's a good idea to wrap the axleshaft
splines with tape to prevent damaging the
boot (see illustration).

12 Install a new stop-ring on the axleshaft,
but don't seat it in its groove; position it on the
shaft past the groove.

13 Place the fri-pod on the shaft (making
sure the marks are aligned) and install a new
bearing retainer clip. Now slide the tri-pod up
against the retainer clip and seat the stop-ring

9.6a Spread the ends of the stop-ring
apart and slide it towards the center
of the shaft . ..

9.6b ... then slide the tri-pod assembly
back and remove the retainer clip

in its groove.
14 Apply CV joint grease to the tri-pod
assembly, the inside of the joint housing and

9.7 Drive the tri-

pod joint from the

‘axleshaft with a

brass punch and
hammer - make
sure you don’t

damage the
bearing surfaces
or the splines on
the shaft

the inside of the boot (see illustration).
15 Slide the boot into place.
16 Position the CV joint mid-way through its

9.11 Wrap the splined area of the axleshaft with tape to prevent
damage to the boot(s) when installing it

9.14 Pack the outer race with CV joint grease and slide it over the
tri-pod assembly - make sure the match marks on the CV joint
housing and tri-pod line up
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9.16 Equalize the pressure inside the boot by inserting a small,

dull screwdriver between the boot and the outer race

9.17a To install new fold-over type clamps, bend the
tang down ...

9.17b ... and flatten the tabs to hold it
in place

travel, then equalize the pressure in the boot
(see illustration).

17 Tighten the boot clamps (see illustra-
tions).

18 Install the driveaxle assembly (see Sec-
tion 8).

Outer CV joint and boot
Refer to illustration 9.20, 9.25a, 9.25b and
9.25¢

Removal

19 Remove the boot clamps (see illustra-
tion 9.3).

9.17d ... then bend the end of the clamp back over the clip and
cut off the excess

9.17e If you're installing crimp-type boot clamps, you’'ll need a

9.17c To install
band-type clamps
you'll need a
special tool; install |
the band with its |
end pointing in the
direction of axie
rotation and
tighten it securely,
then pivot the tool
up 90-degrees and
tap the center of
the clip with a
center punch. ..

20 Strike the edge of the CV joint housing
sharply with a soft-face hammer to dislodge
the outer CV joint from the axleshaft (see
illustration). Remove and discard the bear-
ing retainer clip from the axleshaft.

21 Slide the outer CV joint boot off the axle
shaft.

pair of special crimping pliers (available at most auto parts stores)
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9.20 Strike the edgé of the CV joint housing sharply with a soft-

faced hammer to dislodge the CV joint from the shaft

Inspection

22 Thoroughly clean all components with
solvent until the old CV grease is completely
removed. Inspect the bearing surfaces of the
inner tri-pods and housings for cracks, pitting,
scoring, and other signs of wear. If any part of
the outer CV joint is worn, you must replace
the entire driveaxle assembly (inner CV joint,
axleshaft and outer CV joint).

Reassembly

23 Slide a new sealing boot clamp and seal-
ing boot onto the axleshaft. It's a good idea
to wrap the axleshaft splines with tape to
prevent damaging the boot (see illustra-
tion 9.11).

24 Place a new bearing retainer clip onto
the axle shaft.

25 Place half the grease provided in the
sealing boot kit into the outer CV joint assem-
bly hopsing (see illustration). Put the remain-
ing grease into the sealing boot (see illustra-
tions).

26 Align the splines on the axleshaft with
the splines on the outer CV joint assembly
and using a soft-faced hammer, gently drive

the CV joint onto the axleshaft until the CV
joint is seated to the axleshaft.

27 Position the CV joint mid-way through its
travel, then equalize the pressure in the boot
(see illustration 9.16).

28 Tighten the boot clamps (see illustra-
tions 9.17a through 9.17e).

29 |Install the driveaxle as outlined in Sec-
tion 8.

Rear (4WD models)

Note: This procedure applies to both the inner
and outer CV joint boots.

Removal

30 " Remove the driveaxle from the vehicle
(see Section 8).

31 Mount the driveaxle in a vise. The jaws
of the vise should be lined with wood or rags
to prevent damage to the driveaxle.

32 Remove the boot clamps (see illustra-
tion 9.3).

33 Strike the edge of the CV joint housing
sharply with a soft-face hammer to dislodge
the outer CV joint from the axleshaft (see
iliustration 9.20).

9.25a Pack the outer CV joint assembly with CV grease. ..

34 Remove and discard the bearing retainer
clip and snap-ring from the axleshaft.
35 Slide the CV joint boot off the axleshaft.

Inspection

36 Thoroughly clean all components with
solvent until the old grease is completely
removed. Inspect the bearing surfaces of the
inner tri-pods and housings for cracks, pitting,
scoring, and other signs of wear. If any part of
the CV joint is worn, you must replace the
entire driveaxle assembly (inner CV joint,
axleshaft and outer CV joint).

Reassembly

37 Slide a new sealing boot clamp and seal-
ing boot onto the axleshaft.

38 Install a new snap-ring and bearing
retainer clip onto the axie shaft.

39 Place half the grease provided in the
sealing boot kit into the outer CV joint assem-
bly housing. Put the remaining grease into
the sealing boot (see illustrations 9.25a
through 9.25c). :

40 Align the splines on the axleshaft with
the splines on the CV joint assembly and

9.25b ... then apply grease to the inside of the boot until . . .

9.25¢

.. . the level is up to the end of the axle
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10.2 Remove the ground strap mounting bolt

10.4 Immobilize the driveshaft by placing
a screwdriver into the universal joint while
loosening the bolts

10.5 Remove the bolts securing.the driveshaft to the transaxle/

transfer case

using a soft-faced hammer, gently drive the
CV joint onto the axleshaft until the CV joint is
seated to the axieshaft.

41 Position the CV joint mid-way through its
travel, then equalize the pressure in the boot
(see illustration 9.16).

42 Tighten the boot clamps (see illustra-
tions 9.17a through 9.17e).

43 Install the driveaxle as outlined in Sec-
tion 8.

10 Driveshaft (4WD models) -
removal and installation

Removal

Refer ta illustrations 10.2, 10.3, 10.4, 10.5
and 10.6 .
Note: The manufacturer recommends repiac-
ing driveshaft fasteners with new ones when
installing the driveshaft.

1 Raise the vehicle and support it securely
on jackstands, place the selector lever in Neu-
tral.

10.3 Mark the relationship of the driveshaft to the differential

pinion yoke

2 Remove the bolt securing the ground
strap (see illustration).

3 Use chalk or a scribe to “index” the rela-
tionship of the driveshaft to the differential pin-
ion yoke. This ensures correct alignment
when the driveshaft is reinstalled (see illus-
tration).

4  Remove the bolts securing the universal
joint clamps to the differential pinion yoke
(see illustration).

5  Working at the front of the drive shaft,
remove the bolts securing the driveshaft to
the transaxle/transfer case (see illustration).
6 Remove the nuts securing the center
support bearing (see illustration).

7 With the help from an assistant carefully
remove the driveshaft from the vehicle.

Installation
8 Installation is the reverse of removal.
Make sure the universal joint caps are prop-
erly placed in the flange seat. Tighten the fas-
teners to the torque listed in this Chapter’'s
Specifications.

10.6 Remove the nuts securing the center support bearing
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12.4 Differential mounting bracket-to-subframe mounting bolt

11 Rear driveaxle oil seals
(4WD models)

1 Raise the rear of the vehicle and support
it securely on jackstands. Place the transaxle
in Neutral with the parking brake off. Block the
front wheels to prevent the vehicle from roll-
ing.

2 Remove the driveaxle(s) (see Sec-
tion 8).

3 Carefully pry out the driveaxle oil seal
with a seal removal tool or a large screwdriver.
Be careful not to damage or scratch the seal
bore.

4  Using a seal installer or a large deep
socket as a drift, install the new oil seal. Drive
it into the bore squarely and make sure it's
completely seated.

5 Lubricate the lip of the new seal with
multi-purpose grease, then install the drive-
axle. Be careful not to damage the lip of the

12.7 Remove the four bolts securing the differential to its
mounting brackets (one bolt not visible in photo)

new seal.

6 Check the differential lubricant level and
add some, if necessary, to bring it to the
appropriate level (see Chapter 1).

12 Differential (4WD models) -
removal and installation

Removal

Refer to illustrations 12.4, 12.5 and 12.7

1 Raise the rear of the vehicle and support
it securely on jackstands. Block the front
wheels to prevent the vehicle from rolling.

2  Remove the driveshaft (see Section 10).
3 Remove the driveaxles (see Section 8)
4  Remove the bolt securing the differential
bracket to the subframe (see illustration).

5 Remove the three bolts securing the dif-

12.5 Mass damper mounting bolts

ferential mass damper (see illustration).

6 At the top of the differential, disconnect
the electrical connector.

7  Support the rear of the differential with a
floor jack. Remove the four bolts securing the
differential to the mounting brackets (see
illustration).

8 Loosen the bolts securing the brackets-
to-subframe, rotate the brackets and carefully
remove the differential.

Installation

Refer to illustration 12.9

9 Installation is the reverse of removal,
noting the following points:

a) Install all the mass damper bolts finger
tight first, then tighten them in the proper
sequence (see illustration).

b) Tighten all fasteners fo the forque lisled
in this Chapter’s specifications.

12.9 In the sequence shown, torque the bolts to the
specification listed in this Chapter
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1 General information

The vehicles covered by this manual are
equipped with hydraulically operated front and
rear brake systems. The front brakes are disc
type and the rear brakes are either drum or
disc type. Both the front and rear brakes are
self adjusting. The disc brakes automatically
compensate for pad wear, while the drum
brakes incorporate an adjustment mechanism
which is activated as the parking brake is
applied.

Hydraulic system

The hydraulic system consists of two
separate circuits. The master cylinder has
separate reservoirs for the two circuits, and,
in the event of a leak or failure in one hydrau-
lic circuit, the other circuit will remain opera-
tive. A dual proportioning valve on the firewall
provides brake balance between the front and
rear brakes.

Power brake booster

The power brake booster, utilizing engine
manifold vacuum and atmospheric pressure
to provide assistance to the hydraulically
operated brakes, is mounted on the firewall in
the engine compartment.

Parking brake

The parking brake operates the rear
brakes only, through cable actuation. It's acti-
vated by a lever mounted in the center con-
sole.

Service

After completing any operation involving
disassembly of any part of the brake system,
always test drive the vehicle to check for
proper braking performance before resuming
normal driving. When testing the brakes, per-
form the tests on a clean, dry, flat surface.
Conditions other than these can lead to inac-
curate test results.

Test the brakes at various speeds with
both light and heavy pedal pressure. The
vehicle should stop evenly without puliing to
one side or the other. Avoid locking the brakes,
because this slides the tires and diminishes
braking efficiency and control of the vehicle.

Tires, vehicle load and wheel alignment
are factors which also affect braking perfor-
mance.

Precautions

There are some general cautions and
warnings involving the brake system on this
vehicle:

a) Use only brake fluid conforming to DOT
3 specifications.

b) The brake pads and linings may contain
asbestos fibers which are hazardous to
your health if inhaled. Whenever you
work on brake system components, clean
all parts with brake system cleaner. Do
not allow the fine dust to become air-
borne. Also, wear an approved filtering
mask.

c) Safety should be paramount whenever
any servicing of the brake components is
performed. Do not use parts or fasteners
which are not in perfect condition, and
be sure that all clearances and torque
specifications are adhered to. If you are
at all unsure about a certain procedure,
seek professional advice. Upon comple-
tion of any brake system work, test the
brakes carefully in a controlled area
before putting the vehicle into normal
service. If a problem is suspected in the
brake system, don't drive the vehicle
until it's fixed.

2 Anti-lock Brake System (ABS) -
general information

General information

1  The anti-lock brake system is designed
to maintain vehicle steerability, directional sta-
bility and optimum deceleration under severe
braking conditions on most road surfaces. It
does so by monitoring the rotational speed of
each wheel and controlling the brake line
pressure to each wheel during braking. This
prevents the wheels from locking up.

2 The ABS system has three main compo-
nents - the wheel speed sensors, the elec-
tronic control unit (ECU) and the hydraulic
unit. Four wheel speed sensors - one at each
wheel - send a variable voltage signal to the
control unit, which monitors these signals,
compares them to its program and determines
whether a wheel is about,to lock up. When a
wheel is about to lock up, the control unit sig-
nals the hydraulic unit to reduce hydraulic
pressure (or not increase it further) at that
wheel's brake caliper. Pressure modulation is
handied by electrically-operated solenoid
valves,

3 If a problem develops within the system,
an "ABS” warning light will glow on the dash-
board. Sometimes, a visual inspection of the
ABS system can help you locate the problem.
Carefully inspect the ABS wiring hamess. Pay
particularly close attention to the harness and
connections near each wheel. Look for signs
of chafing and other damage caused by incor-
rectly routed wires. If a wheel sensor hamess
is damaged, the sensor must be replaced.
Warning: Do NOT try to repair ah ABS wiring
harness. The ABS system is sensitive fo even
the smallest changes in resistance. Repairing
the harness could alter resistance values and
cause the system to malfunction. If the ABS
wiring harness is damaged in any way, it must
be replaced. Caution: Make sure the ignition
is turned off before unplugging or reattaching
any electrical connections.

Diagnosis and repair

4 If a dashboard warning light comes on
and stays on while the vehicle is in operation,
the ABS system requires attention. Although
special electronic ABS diagnostic testing tools

are necessary to properly diagnose the sys-
tem, you can perform a few preliminary checks
before taking the vehicle to a dealer service
department.

a) Check the brake fluid level in the reser-
voir.

b)™ Verify that the computer electrical con-
nectors are securely connected.

¢) Check the electrical connectors at the
hydraulic controf unit.

d) Check the fuses.

e) Follow the wiring harness to each wheel
and verify that all connections are secure
and that the wiring is undamaged.

5  If the above preliminary checks do not
rectify the problem, the vehicle should be
diagnosed by a dealer service department or
other qualified repair shop. Due to the com-
plex nature of this system, all actual repair
work must be done by a qualified automotive
technician.

Wheel speed sensor - removal

and installation

6 Loosen the wheel lug nuts, raise the
vehicle and support it securely on jackstands.
Remove the wheel.

7  Make sure the ignition key is turned to
the Off position.

8  Trace the wiring back from the sensor,
detaching all brackets and clips while noting
its correct routing, then disconnect the electri-
cal connector.

9 Remove the mounting bolt and carefully
pull the sensor out from the knuckle or brake
backing plate.

10 Installation is the reverse of the removal
procedure. Tighten the mounting bolt
securely. :
11 Install the wheel and lug nuts, tightening
them securely. Lower the vehicle and tighten
the lug nuts to the torque listed in the Chap-
ter 1 Specifications.

3 Disc brake pads - replacement

Refer to illustrations 3.5 and 3.6a through
3.60

Warning: Disc brake pads must be replaced
on both front or both rear wheels at the same
time - never replace the pads on only one
wheel. Also, the dust created by the brake
system is harmful to your health. 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 system cleaner only!

1 Remove the cap from the brake fluid res-
ervoir.

2 Loosen the wheel lug nuts, raise the
vehicle and support it securely on jackstands.
Block the wheels at the opposite end.

3  Remove the wheels. Work on one brake
assembly at a time, using the assembled
brake for reference if necessary.
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into the bottom of its bore in the caliper with a large
C-clamp to make room for the new pads

3.6b Remove the brake caliper
anti-rattle clip

4 Inspect the brake disc carefully as out-
lined in Section 5. If machining is necessary,
follow the information in that Section to
remove the disc, at which time the pads can
be removed as well.

5 Push the piston back into its bore to

3.6¢c Pry the covers off to locate the
caliper guide bolts . . .

provide room for the new brake pads. A
C-clamp can be used to accomplish this (see
illustration). As the piston is depressed to the
bottom of the caliper bore, the fluid in the
master cylinder will rise. Make sure that it
doesn't overflow. If necessary, siphon off

o

3.6a Always wash the brakes with brake cleaner before
disassembling anything

3.6d ...then loosen and remove the bolts

some of the fluid.

6 Foliow the accompanying photos (iflus-
trations 3.8a through 3.60), for the actual
pad replacement procedure. Be sure to stay
in order and read the caption under each illus-
tration.

¥

3.6f Never let the caliper hang by the brake hose - use a
piece of wire to tie it to the colil spring
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3.6g Unclip the inner pad from
the piston . ..

3.6] Apply anti-squeal compound to
the back of the pads

7 When reinstalling the caliper, be sure to
tighten the mounting bolts to the torque listed
in this Chapter's Specifications, After the job
has been completed, firmly depress the brake
pedal a few times to bring the pads into con-
tact with the disc. Check the level of the brake
fluid, adding some if necessary. Check the
operation of the brakes carefully before plac-
ing the vehicle into normal service.

3.6m Install the caliper and tighten the
caliper mounting bolts to the torque listed
in this Chapter’s Specifications

3.6h ... then remove the outer pad from
the caliper mounting bracket

& &
3.6k Clip the inner pad into the piston

4 Disc brake caliper - removal and
installation

Warning: Dust created by the brake system
is harmful to your health. 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 sol-

3.6n Instail the caliper mounting
bolt covers

3.6i Pull out the sliding pins and clean
them off, then apply a coat of high-
temperature grease to the pins

3.6l Install the outer pad

vents to clean brake parts. Use brake system
cleaner only.

Note: If replacement is indicated (usually
because of fluid leakage), it is recommendes
that the calipers be replaced, not overhauled.
New and factory rebuift units are available or
an exchange basis, which makes this job
quite easy. Always replace the calipers in
pairs - never replace just one of them.

3.60 Install the anti-rattle clip, then
depress the brake pedal a few times to
bring the pads into contact with the disc
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4.2 Remove the two mounting bolts (A) then unscrew

the brake hose (B)

Removal

Refer to illustration 4.2

1 Loosen the front wheel lug nuts, raise
the front of the vehicle and place it securely
on jackstands. Remove the wheel.

2 Break loose the brake hose fitting (but
don't try to unscrew it yet), then remove the
caliper mounting bolts (see illustration). Lift
the caliper off its mounting bracket, then
unscrew it from the brake hose. Plug the
brake hose to keep contaminants out of the
brake system and to prevent losing any more
brake fluid than is necessary. Note: If the cali-
per is being removed for access to another
component, don't disconnect the hose.

3 Remove the inner brake pad from the
caliper. If the caliper is being removed for
access to another component, hang it from
the coil spring with a piece of wire (see illus-
tration 3.6f).

Installation

4 Install the caliper by reversing the
removal procedure. Make sure the brake hose
isn't twisted.

5 Bleed the brake circuit according to the

5.3 The brake pads on this vehicle were
obviously neglected, as they wore down
completely and cut deep grooves into
the disc - wear this severe means the
disc must be replaced

procedure in Section 10. Make sure there are
no leaks from the hose connections. Test the
brakes carefully before returning the vehicle
to normal service.

5 Brake disc - inspection, removal
and installation

Inspection

Refer to illustrations 5.2, 5.3, 5.4a, 5.4b, 5.5a
and 5.5b

1 Loosen the wheel lug nuts, raise the
vehicle and support it securely on jackstands.
Remove the wheel and install the lug nuts to
hold the disc in place against the hub flange.
Note: If the lug nuts don't contact the disc
when screwed on all the way, install washers
under them.

2 Remove the brake caliper as outlined in
Section 4. I isn't necessary to disconnect the
brake hose. After removing the caliper bolts,
suspend the caliper out of the way with a
piece of wire (see illustration 3.6f). If you're
working on the fornt brakes, remove the two
caliper mounting bracket-to-steering knuckle
bolts (see illustration) and detach the mount-

5.4a To check disc runout, mount a dial
indicator as shown and rotate the disc

5.2 The caliper mounting bracket is retained by two bolts

ing bracket.

3  Visually inspect the disc surface for
score marks and other damage. Light
scratches and shallow grooves are normal
after use and may not always be detrimental
to brake operation, but deep scoring requires
disc removal and refinishing by an automotive
machine shop. Be sure to check both sides of
the disc (see illustration). If pulsating has
been noticed during application of the brakes,
suspect disc runout.

4 To check disc runout, place a dial indica-
tor at a point about 1/2-inch from the outer
edge of the disc (see illustration). Set the
indicator to zero and turn the disc. The indica-
tor reading should not exceed the specified
allowable runout limit. If it does, the disc
should be refinished by an automotive
machine shop. Note: The discs should be
resurfaced regardless of the dial indicator
reading, as this will impart a smooth finish and
ensure a perfectly flat surface, eliminating any
brake pedal pulsation or other undesirable
symptoms related to questionable discs. At
the very least, if you elect not to have the
discs resurfaced, remove the glaze from the
surface with emery cloth or sandpaper, using
a swirling motion (see illustration).

5.4b Using a swirling motion, remove
the glaze from the disc surface with
sandpaper or emery cloth
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back side of the disc

5  It's absolutely critical that the disc not be
machined to a thickness under the specified
minimum thickness. The minimum (or discard)
thickness is cast or stamped into the inside of
the disc (see illustration). The disc thickness
can be checked with a micrometer (see illus-
tration).

Removal
6  Remove the lug nuts which were installed
to hold the disc in place and remove the disc
from the hub.

Installation

7 Place the disc in position over the
threaded studs.

8 Install the caliper mounting bracket and
caliper, tightening the bolts to the torque val-
ues listed in this Chapter’s Specifications.

9 Install the wheel, then lower the vehicle
to the ground. Tighten the lug nuts to the
torque listed in the Chapter 1 Specifications.
Depress the brake pedal a few times to bring
the brake pads into contact with the disc.
Bleeding won't be necessary unless the brake
hose was disconnected from the caliper.
Check the operation of the brakes carefully
before driving the vehicle.

6.4 Remove this plug for access to
the adjuster star wheel

5.5a The minimum thickness dimension is cast into the

6 Drum brake shoes - replacement

Refer to illustrations 6.4 and 6.6a through
6.6w

Warning: Drum brake shoes must be replaced
on both wheels at the same time - never
replace the shoes on only one wheel. Also,
the dust created by the brake system is harm-
ful to your health. Never blow it out with com-
pressed air and don’t inhale any of it. An
approved filtering mask should be worn when
working on the brakes. Do not, under any cir-
cumstances, use petroleum-based solvents to
clean brake paris. Use brake system cleaner
only!

Caution: Whenever the brake shoes are
replaced, the return and hold-down springs
should also be replaced. Due to the continu-
ous heating/cooling cycle the springs are sub-
Jected to, they can 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.

1  Loosen the wheel lug nuts, raise the rear
of the vehicle and support it securely on jack-
stands. Block the front wheels to keep the
vehicle from rolling.

6.6a Unhook the return spring from its
hole in the front shoe

5.5b Use a micrometer to measure disc thickness

2  Release the parking brake.

3 Remove the wheel. Note: All four rear
brake shoes must be replaced at the same
time, but to avoid mixing up parts, work on
only one brake assembly at a time.

4 Remove the brake drum. Note: /f the
brake drum cannot be easily pulled off the
axle and shoe assembly, make sure the park-
ing brake is completely released. If the drum
still cannot be pulled off, the brake shoes wil
have to be retracted. This is done by first
removing the plug from the brake drum (see
illustration). With the plug removed, pull the
lever off the adjuster star wheel with a hooked
tool while turning the adjuster wheel with
another screwdriver, moving the shoes away
from the drum. The drum should now come
off.

5 Clean the brake shoe assembly with
brake system cleaner before beginning work.

6  Follow the accompanying illustrations for
the brake shoe replacement procedure (see
illustrations 6.6a through 6.6w). Be sure to
stay in order and read the caption under each
illustration.

7  Before reinstalling the drum, it should be
checked for cracks, score marks, deep
scratches and hard spots, which will appear

6.6b Unhook the front brake shoe
hold-down clip
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Remove the front shoe and disengage the anchor spring

6.6e Unhook the rear brake shoe hold-down clip

as small discolored areas. If the hard spots
cannot be removed with fine emery cloth or if
any of the other conditions listed above exist,
the drum must be taken to an automotive
machine shop to have it resurfaced. Note:
Professionals recommend resurfacing the
drums each lime a brake job is done. Resur-

6.6g On the rear shoe, remove the
self-adjust lever . ..

facing will eliminate the possibility of out-of-
round drums. If the drums are worn so much
that they can't be resurfaced without exceed-
ing the maximum allowable diameter (stamped
or cast into the drum), then new ones will be
required. At the very least, if you elect not to
have the drums resurfaced, remove the glaze

6.6h ...and spring...

from the surface with emery cloth using a
swirling motion.

8  Install the brake drum on the axle flange.
Using a screwdriver inserted through the
adjusting hole in the brake drum (see illustra-
tion 6.4), turn the adjuster star wheel until the
brake shoes drag on the drum as the drum is

LR

6.6i ...then remove the adjuster
screw and return spring
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6.6] Pry open the C-clip and detach the
parking brake lever from the rear shoe

e

6.6m Clean the adjuster screw then
lubricate the threads and ends with
high-temperature grease

rotated, then back off the star wheel until the
shoes don't drag. Reinstall the plug in the
drum.

9  Mount the wheel and install the lug nuts.
Lower the vehicle and tighten the lug nuts to
the torque listed in the Chapter 1 Specifica-
tions.

6.6k Place the parking brake lever on the
new rear shoe . ..

6.6n Insert the adjuster screw into into
its slot on the rear shoe and attach
the return spring

10 Make a number of forward and reverse
stops and operate the parking brake to adjust
the brakes until satisfactory pedal action is
obtained.

11  Check the operation of the brakes care-
fully before driving the vehicle.

s

6.6p Rear view of assembled rear shoe/adjuster assembly

6.6q Apply high-temperature grease to the friction points

6.61 ...and secure it in place
with the C-clip

6.60 Aftach the self-adjust lever
and spring

7 Wheel cylinder - removal and
installation

Note: /f replacement is indicated (usually
because of fluid leakage or sticky operation),
it is recommended that the wheel cylinders be
replaced, not overhauled. Always replace the

of the backing plate




6.6r Attach the rear brake shoe
hold-down clip

6.6u Install the adjuster screw, making sure it engages
the slot in the front shoe

wheel cylinders in pairs - never replace just
one of them.

Removal
Refer to illustration 7.4

1 Raise the rear of the vehicle and support
it securely on jackstands. Block the front

i

6.6w Attach the upper return spring to the hole in the front shoe

Chapter 9 Brakes

6.6s Attach the parking brake cable to the
parking brake lever

i

wheels to keep the vehicle from rolling.

2 Remove the brake shoe assembly (see
Section 6).

3 Remove all dirt and foreign material from
around the wheel cylinder.

4  Disconnect the brake line (see illustra-
tion). Don't pull the brake line away from the

6.6t Attach the anchor spring to the
bottom of each shoe

6.6v Secure the front shoe with the hold-down clip

wheel cylinder.

5 Remove the wheel cylinder mounting
bolts.

6  Detach the wheel cylinder from the brake
backing plate and immediately plug the brake
line to prevent fluid loss and contamination.

7.4 Disconnect the brake line (A) then remove the wheel
cylinder mounting bolts (B)
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Installation

7  Place the wheel cylinder in position and
install the bolts finger tight. Connect the brake
line to the cylinder, being careful not to cross
thread the fitting. Tighten the wheel cylinder
mounting bolts to the torque listed in this
Chapter's Specifications. Now tighten the
brake line fitting securely.

8 Install the brake shoe assembly (see
Section 6).

9 Bleed the brakes (see Section 10).

10 Check the operation of the brakes care-
fully before driving the vehicle.

8 Master cylinder - removal and
installation

Removal

Refer to illustrations 8.5 and 8.7

1 The master cylinder is located in the
engine compartment, mounted to the power
brake booster.

2 Remove as much fluid as you can from
the reservoir with a syringe, such as an old
turkey baster. Warning: /f a baster is used,
never again use it for the preparation of food.

3 Place rags under the fluid fittings and
prepare caps or plastic bags to cover the ends
of the lines once they are disconnected. Cau-
tion: Brake fluid will damage paint. Cover all
body parts and be careful not to spill fluid dur-
ing this procedure.

4  On manual transaxle models, disconnect
the clutch master cylinder supply hose from
the brake fluid reservoir.

5 Loosen the fittings at the ends of the
brake lines where they enter the master cylin-
der (see illustration). To prevent rounding off
the corners on these nuts, the use of a flare-
nut wrench, which wraps around the nut, is
preferred. Pull the brake lines slightly away
from the master cylinder and plug the ends to
prevent contamination.

6 Disconnect the electrical connector at

the brake fluid level switch on the master cyl-
inder reservoir, then remove the nuts attach-
ing the master cylinder to the power booster.
Pull the master cylinder off the studs and out
of the engine compartment. Again, be careful
not to spill the fluid as this is done.

7  Ifanew master cylinder is being installed,
remove the reservoir from the master cylinder
and transfer it to the new master cylinder.
Note: Be sure to install new seals when trans-
ferring the reservoir (see illustration).

Installation

Refer to illustrations 8.9 and 8.14

8 Bench bleed the new master cylinder
before installing it. Mount the master cylinder
in a vise, with the jaws of the vise clamping on
the mounting flange.

9  Attach a pair of master cylinder bleeder
tubes to the outlet ports of the master cylinder
(see illustration).

10 Fill the reserveir with brake fluid of the
recommended type (see Chapter 1).

11 Slowly push the pistons into the master
cylinder (a large Phillips screwdriver can be
used for this) - air will be expelled from the
pressure chambers and into the reservoir.

8.5 Master cylinder
mounting details

A Fluid level
warning switch
connector

B  Brake line
fittings

C  Mounting nuts

Because the tubes are submerged in fluid, air
can't be drawn back into the master cylinder
when you release the pistons.

12 Repeat the procedure until no more air
bubbles are present.

13 Remove the bleed tubes, one at a time,
and install plugs in the open ports to prevent
fluid leakage and air from entering. Install the
reservoir cap.

14 Install the master cylinder over the studs
on the power brake booster and tighten the
attaching nuts only finger tight at this time.
Note: Be sure to install a new O-ring into the
sleeve of the master cylinder (see illustra-
tion).

15 Thread the brake line fittings into the
master cylinder. Since the master cylinder is
still a bit loose, it can be moved slightly in
order for the fittings to thread in easily. Do not
strip the threads as the fittings are tightened.
16  Fully tighten the mounting nuts, then the
brake line fittings. Tighten the nuts to the
torque listed in this Chapter's Specifications.
17 Fill the master cylinder reservoir with
fluid, then bleed the master cylinder and the
brake system as described in Section 10. To
bleed the cylinder on the vehicle, have an

- A

8.7 After the reservoir has been removed, replace the
O-rings with new ones

8.9 The best way to bleed air from the master cylinder before

installing it on the vehicle is with a pair of bleeder tubes that
direct brake fluid into the reservoir during bleeding
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assistant depress the brake pedal and hold
the pedal to the floor. Loosen the fitting to
allow air and fluid to escape. Repeat this pro-
cedure on both fittings until the fluid is clear of
air bubbles. Caution: Have plenty of rags on
hand to catch the fluid - brake fluid will ruin
painted surfaces. After the bleeding procedure
is completed, rinse the area under the master
cylinder with clean water.

18 Test the operation of the brake system
carefully before placing the vehicle into nor-
mal service. Warning: Do not operate the
vehicle if you are in doubt about the effective-
ness of the brake system. It is possible for air
to become trapped in the anti-lock brake sys-
tem hydraulic control unit, so, if the pedal con-
tinues to feel spongy after repeated bleedings
or the BRAKE or ANTI-LOCK light stays on,
have the vehicle towed to a dealer service
department or other qualified shop to be bled
with the aid of a scan tool.

9 Brake hoses and lines -
inspection and replacement

1 About every six months, with the vehicle
raised and placed securely on jackstands, the
flexible hoses which connect the steel brake
lines with the front and rear brake assemblies
should be inspected for cracks, chafing of the
outer cover, leaks, blisters and other damage.
These are important and vulnerable parts of
the brake system and inspection should be
complete. A light and mirror will be needed for
a thorough check. If a hose exhibits any of the
above defects, replace it with a new one.

Flexible hoses

Refer to illustration 9.3

2  Clean all dirt away from the ends of the
hose.

3 To disconnect a brake hose from the
brake line, unscrew the metal tube nut with a

8.14 Install a new O-ring onto the master cylinder sleeve

9.3 Unscrew the brake line threaded fitting with a flare-nut

F,

wrench to protect the fitting corners from being rounded
off (A), then pull off the U-clips (B) with a pair of pliers

flare nut wrench, then remove the U-clip from
the female fitting at the bracket and remove
the hose from the bracket (see illustration).
4 Disconnect the hose from the caliper,
discarding the sealing washers on either side
of the fitting.

5 Using new sealing washers, attach the
new brake hose to the caliper or wheel cylin-
der.

6 To reattach a brake hose to the metal
line, insert the end of the hose through the
frame bracket, make sure the hose isn't
twisted, then attach the metal line by tighten-
ing the tube nut fitting securely. Install the
U-clip at the frame bracket. Note: The weight
of the vehicle must be on the suspension, so
the vehicle should not be raised while posi-
tioning the hose.

7  Carefully check to make sure the sus-
pension or steering components don't make
contact with the hose. Have an assistant push
down on the vehicle and also turn the steering
wheel lock-to-lock during inspection.

8 Bleed the brake system (see Section 10).

Metal brake lines

9  When replacing brake lines, be sure to
use the correct parts. Don't use copper tubing
for any brake system components. Purchase
steel brake lines from a dealer parts depart-
ment or auto parts store.

10 Prefabricated brake line, with the tube
ends already flared and fittings installed, is
available at auto parts stores and dealer parts
departments. These lines can be bent to the
proper shapes using a tubing bender.

11 When installing the new line make sure
it's well supported in the brackets and has
plenty of clearance between moving or hot
components.

12  After installation, check the master cylin-

der fluid level and add fluid as necessary.
Bleed the brake system as outlined in Sec-
tion 10 and test the brakes carefully before
placing the vehicle into normal operation.

(front shown, rear similar)

10 Brake hydraulic system -
bleeding

Refer to iflustration 10.8

Warning 1: If air has found its way into the
hydraulic control unit, the system must be
bled with the use of a scan tool. If the'brake
pedal feels “spongy” even after bleeding the
brakes, or the ABS light on the instrument
panel does not go off, or if you have any
doubts whatsoever about the effectiveness of
the brake system, have the vehicle towed to a
dealer service department or other repair
shop equipped with the necessary tools for
bleeding the system.

Warning 2: Wear eye protection when bleed-
ing the brake system. If the fluid comes in
contact with your eyes, immediately rinse
them with water and seek medical attention.
Note: Bleeding the brake system is hecessary
to remove any air that's trapped in the system
when it's opened during removal and installa-
tion of a hose, line, caliper, wheel cylinder or
master cylinder.

1 It will probably be necessary to bleed the
system at all four brakes if air has entered the
system due to low fluid level, or if the brake
lines have been disconnected at the master
cylinder.

2  If a brake line was disconnected only at
a wheel, then only that caliper or wheel cylin-
der must be bled.

3  If a brake line is disconnected at a fitting
located between the master cylinder and any
of the brakes, that part of the system served
by the disconnected line must be bled.

4 Remove any residual vacuum (or hydrau-
lic pressure) from the brake power booster by
applying the brake several times with the
engine off.

5  Remove the master cylinder reservoir
cap and fill the reservoir with brake fiuid. Rein-
stall the cap. Note: Check the fluid level often
during the bleeding operation and add fluid as
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10.8 When bleeding the brakes, a hose is connected to the bleed
screw at the caliper and submerged in brake fluid - air will be seen

as bubbles in the tube and container (all air must be
expelled before moving to the next wheel)

necessary to prevent the fluid level from fall-
ing low enough to allow air bubbles into the
master cylinder.

6  Have an assistant on hand, as well as a
supply of new brake fluid, an empty clear
plastic container, a length of plastic, rubber or
vinyl tubing to fit over the bleeder valve and a
wrench to open and close the bleeder valve.
7  Beginning at the right rear wheel, loosen
the bleeder screw slightly, then tighten it to a
point where it's snug but can still be loosened
quickly and easily.

8 Place one end of the tubing over the
bleeder screw fitting and submerge the other
end in brake fluid in the container (see illus-
tration).

9 Have the assistant slowly depress the
brake pedal and hold it in the depressed posi-
tion.

10 While the pedal is held depressed, open
the bleeder screw just enough to allow a flow
of fluid to leave the valve. Watch for air bub-
bles to exit the submerged end of the tube.
When the fluid flow slows after a couple of
seconds, tighten the screw and have your
assistant release the pedal.

11 Repeat Steps 9 and 10 until no more air
is seen leaving the tube, then tighten the
bleeder screw and proceed to the left rear
wheel, the right front wheel and the left front
wheel, in that order, and perform the same
procedure. Be sure to check the fluid in the
master cylinder reservoir frequently.

12 Never use old brake fluid. It contains
moisture which can boil, rendering the brake
system inoperative.

13 | Refill the master cylinder with fluid at the
end of the operation.

14 Check the operation of the brakes. The
pedal should feel solid when depressed, with
no sponginess. If necessary, repeat the entire
process. Warning: Do not operate the vehicle
if you are in doubt about the effectiveness of
the brake system. It is possible for air to
become trapped in the anti-lock brake system

hydraulic control unit, so, if the pedal contin-
ues to feel spongy after repeated bleedings or
the BRAKE or ANTI-LOCK light stays on,
have the vehicle towed fo a dealer service
department or other qualified shop to be bled
with the aid of a scan tool,

11 Power brake booster - check,
removal and installation

Refer to illustration 11.9

Operating check

1 Depress the brake pedal several times
with the engine off and make sure that there is
no change in the pedal reserve distance.

2 Depress the pedal and start the engine.
If the pedal goes down slightly, operation is
normal.

Airtightness check

3  Start the engine and turn it off after one
or two minutes. Depress the brake pedal sev-
eral times slowly. If the pedal goes down far-
ther the first time but gradually rises after the
second or third depression, the booster is air-
tight.

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 airtight.

Removal and installation

5 Disassembly of the power unit requires
special tools and is not ordinarily performed
by the home mechanic. If a problem develops,
it's recommended that a new or factory rebuilt
unit be installed.

6 Inthe engine compartment, remove the
nuts attaching the master cylinder to the
booster and carefully pull the master cylinder
forward until it clears the mounting studs. Be

11.9 To detach the power brake booster from the firewall, remove
these four nuts (one nut not visible in picture)

careful not to bend or kink the brake lines.
On 3.0L models it may be necessary to dis-
connect the EVAP canister purge valve (see
Chapter 6).

7 Disconnect the vacuum hose where it
attaches to the power brake booster.

8 In the passenger compartment, remove
the retaining pin and washer, then disconnect
the pushrod from the top of the brake pedal.

9 Remove the nuts attaching the booster
to the firewall (see illustration).

10 Carefully lift the booster unit away from
the firewall and out of the engine compart-
ment.

11 To install the booster, place it into posi-
tion and tighten the retaining nuts to the
torque listed in this Chapter’s Specifications.
Connect the pushrod to the brake pedal.

12 Install the master cylinder. Reconnect
the vacuum hose.

13 Carefully test the operation of the brakes
before placing the vehicle in normal service.

12 Parking brake - adjustment

Drum brakes

Refer to illustration 12.3

1 The parking brake lever, when properly
adjusted, should travel three to five clicks,
when a moderate pulling force is applied. If it
travels less than the specified minimum num-
ber of clicks, there's a chance the parking
brake might not be releasing completely and
might be dragging on the drum. If the lever
can be pulled up more than the specified
maximum number of clicks, the parking brake
may not hold adequately on an incline, allow-
ing the car to roll.

2 To gain access to the parking brake
cable adjuster, remove the center console trim
panels (see Chapter 11).

3  If equipped, remove the locking clip. With
a wrench, turn the adjusting nut until the
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desired travel is attained (see iliustration).
4  Install the center console trim panels.

Disc brakes

5 Release the parking brake lever.

6 Remove the parking brake lever boot by
squeezing inward on the bottom of the boot,
then lift the boot to access the adjustment
nut.

7  Adjust the nut so when the lever is
pulled, you hear or feel five clicks of the lever's
ratchet mechanism.

8  Verify the parking brake is actually hold-
ing the vehicle when applied.

13 Parking brake shoes (models
with rear disc brakes) -
replacement

12.3 Turn the adjusting nut until the desired handle travel is
obtained (center console removed for clarity)

1 Release the parking brake.

2  Loosen the rear wheel lug nuts. Raise
the vehicle and support it securely on jack-
stands. Remove the wheels. Be sure to block
the front tires.

3 Remove the brake calipers (see Sec-
tion 4) and the brake discs (see Section 5).

4  Clean the parking brake assembly with
brake system cleaner before beginning work,
5 Remove the brake shoe retracting
spring.

6 Remove the adjusting screw spring, then
remove the adjusting screw.

7  Remove the hold-down springs from the
shoes.

8  Remove the parking brake shoes.

9  Clean the brake disc/parking brake drum
and check it for score marks, deep grooves,
hard spots (which will appear as small discol-

ored areas) and cracks. If the disc/drum is
worn, scored or out-of-round, it can be resur-
faced by an automotive machine shop.

10 Install the shoes by reversing the
removal procedure. Turn the adjusting screw
so the disc just fits over the new shoes. When
the disc is installed, the shoes should not rub
as the disc is turned. If you have a brake shoe
adjusting gauge, adjust the diameter of the
shoes to 0.042-inch less than that of the drum
surface of the rear brake disc.

11 Repeat this procedure for the other park-
ing brake assembly.

12 Install the brake discs (see Section 5)
and the brake calipers (see Section 4).

13 Remove the rubber plug from the brake
backing plate and, using a screwdriver or
brake adjusting tool, turn the adjusting screw
star wheel until the parking brake shoes start
to drag as the disc is turned, then back off the

14.1 Disconnect the electrical connector (A) then rotate
the switch clockwise to remove it

14.2 Rotate the knob
counterclockwise
until it stops to
unlock the switch

start wheel until the shoes don't drag.

14 Install the rear wheels and lug nuts, lower
the vehicle and tighten the lug nuts to the
torque listed in the Chapter 1 Specifications.

14 Brake light switch - replacement

Refer to illustrations 14.1 and 14.2

1 Disconnect the electrical connector at
the switch, then rotate the switch counter-
clockwise and remove the switch (see illus-
tration).

2 Tounlock the new switch, rotate the knob
counterclockwise (see illustration).

3  Start the engine, depress and hold the
brake pedal then install the switch turning it
clockwise.

4  Connect the switch electrical connector.
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Suspension and steering systems

Contents
Section Section
Coil spring (rear) - removal and installation... T e Steering gear - removal and installation..............c.ccoevciiiiiiiiin. . 16
Control arm (front) - removal, mspectlon and mstallahon 5 Steering gear boots - replacement ... 18
General information... 1 Steering knuckle and hub - removal and mstallahon 6
Hub and bearing assembn‘y (frant) remova! and mstal.'atlon 7 Steering wheel - removal and installation... o i 12
Hub and bearing assembly (rear) - removal and installation.... 1 Strut assembly (front) - removal, inspectlon and mslallatlon i 2
Power steering fluid cooler - removal and installation .........c.c....... 19 Strut/spring assembly - replacement... 3
Power steering pump - removal and installation........ 17 Suspension arms (rear) - removal and mstallahon 2}
Power steering system - bleeding ... e G . Tie-rod ends - removal and installation .. e A |
Shock absorber (rear) - removal, mspection and mstallahon 8 Wheel alignment - general information..............‘.......,..,............,... 21
Stabilizer bar and bushings (front) - removal and |nstallat|on 4 Wheels and tires - general information.............cccocoiiiiivciciii. 20
Steering column - removal and instaliation....................‘............‘.. 13
Specifications
Torque specifications Ft-lbs (unless otherwise indicated) . Nm
Front suspension
Balljoint-to-steering knuckle pinch bolt ... 52 70
Control arm |
Framt POt e i e s e A e 85 115
Rear mounting bolt :
2002 and earlier THOEBIS 5t b i b v s 148 200
Iz [ R SR T T e e IR SRR 133 180
Stabilizer bar
B A ERE T O o o e o ok ot v e s e s v o ST A 52 70
Link nuts 3
2002 and eanlier MOUBIS L. oo skt s sk s 35 48
2003 madels e s G S e e b sk saike 32 43
Struts
Damper shaft nut... " 76 103
Strut-to-steering knuckle bolts!nuts 85 . 115
Strut upper mounting nuts 4
2003 and earlier models ................... 59 80
2004 models .. il 41 55
2005 and later modeis 30 40
Rear suspension
Shock absorber
Upper mounting nut... 156 in-lbs 18
Lower mounting nut... 85 . 1156
Upper suspension arm-to-body bolt e T T 85 115
Lower suspension arm-to-body bolt .. 85 115
Upper suspension arm-to-trailing arm 85 115
Lower suspension arm-to-trailing arm ..o 85 115
65 =110 1 1 (e e e v o), | st nek iyt SUNEN. SNBSS Wl /210 S 85 115
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Torque specifications (continued)
Steering

Intermediate shaft pinch bolt ... i

Power steering pump pulley
mounting nut (2.0L four-cylinder engine) ...

Power steering pump mounting bolts (2.0L four-cylmder englne)
Power steering bracket-to-pump bolts (3.0L V6 engine) ..
Power steering pump bracket nuts (3.0L V6 enginge) ..........coccvevvvienennns

Power steering pressure and return line-to-steering gear-

bracket bolts...

Power steering pressure and retum I|ne~to steerlng-

gear mounting bolt .. ——
Steering column mounting nuts..,.
Steering column support bolt...
Steering gear mounting bolts...
Steering wheel-to-steering column p|n|on shaﬂ
Tie-rod end-to-steering knuckle nut... R
U-joint-to-steering gear input shaft pmch bolt

1 General information

Refer to illustrations 1.1a and 1.1b

The front suspension (see illustration)
is a MacPherson strut design. The upper end
of each strut/coil spring assembly is attached
to the vehicle's body strut support. The lower
end of the strut assembly is connected to the
upper end of the steering knuckle. The steer-

1 Strut/coil spring assembly
2  Steering knuckle

Ft-Ibs (unless otherwise indicated) Nm
17 23
36 49
18 25
18 25
89 in-lbs 10
89 in-lbs 10
18 25
168 in-lbs 19
144 in-lbs 16
93 126
132 in-lbs 15
41 55
18 24

ing knuckle is attached to a balljoint mounted
on the outer end of the suspension control
arm. A stabilizer bar reduces body roll.

The rear suspension (see iliustration)
employs a trailing arm, two lateral suspension
arms, a coil spring and shock absorber per
side.

The rack-and-pinion steering gear is
located behind the engine/transaxle assembly

1.1a Front suspension and steering components

3  Balljoint
4  Control arm

on the front suspension crossmember and
actuates the tie-rods, which are attached to
the steering knuckles. The inner ends of the
tie-rods are protected by rubber boots which
should be inspected periodically for secure
attachment, tears and leaking lubricant (which
would indicate a failed rack seal).

The power assist system consists of a
belt-driven pump and associated lines and

5  Steering gear
6  Suspension crossmember
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1  Shock absorber
2  Coil spring

hoses. The fluid level in the power steering
pump reservoir should be checked periodi-
cally (see Chapter 1).

The steering wheel operates the steering
shaft, which actuates the steering gear
through universal joints. Looseness in the
steering can be caused by wear in the steer-
ing shaft universal joints, the steering gear,
the tie-rod ends and loose retaining bolts.

Precautions

Frequently, when working on the sus-
pension or steering system components, you
may come across fasteners which seem
impossible to loosen. These fasteners on the
underside of the vehicle are continually sub-
jected to water, road grime, mud, etc., and
can become rusted or “frozen,” making them
extremely difficult to remove. In order to

unscrew these stubborn fasteners without

damaging them (or other components), be
sure to use lots of penetrating oil and allow it
to soak in for a while. Using a wire brush to
clean exposed threads will also ease removal
of the nut or bolt and prevent damage to the
threads. Sometimes a sharp blow with a ham-
mer and punch will break the bond between a
nut and bolt threads, but care must be taken
to prevent the punch from slipping off the fas-
tener and ruining the threads. Heating the
stuck fastener and surrounding area with a
torch sometimes helps too, but isn't recom-

1.1b Typical rear suspension components

3  Upper suspension arm
4  Lower suspension arm

mended because of the obvious dangers
associated with fire, Long breaker bars and
extension, or “cheater,” pipes will increase
leverage, but never use an extension pipe on
a ratchet - the ratcheting mechanism could be
damaged. Sometimes tightening the nut or
bolt first will help to break it loose. Fasteners
that require drastic measures to remove
should always be replaced with new ones.
Since most of the procedures dealt with
in this Chapter invalve jacking up the vehicle
and working underneath it, a good pair of
jackstands will be needed. A hydraulic floor
Jack is the preferred type of jack to lift the

sall WY~ |
2.3 Disconnect the stabilizer bar link rod

5  Trailing arm

vehicle, and it can also be used to support
certain components during various opera-
tions. Warning: Never, under any circum-
stances, rely on a jack fo support the vehicle
white working on it. Whenever any of the sus-
pension or steering fasteners are loosened or
removed they must be inspected and, if nec-
essary, replaced with new ones of the same
part number or of original equipment quality
and design. Torque specifications must be fol-
lowed for proper reassembly and component
retention. Never attempt to heat or straighten
any suspension or steering components.
Instead, replace any bent or damaged part
with a new one.

2  Strut assembly (front) - removal,
inspection and installation

Removal

Refer to illustrations 2.3, 2.4 and 2.6

1 Loosen the wheel lug nuts, raise the
vehicle and support it securely on jackstands.
Remove the wheel.

2 Unbolt the brake hose bracket from the
strut. If the vehicle is equipped with ABS,
detach the speed sensor wiring harness from
the strut by removing the clamp bracket bolt.
3  Detach the stabilizer bar link from the
bracket on the strut (see illustration).
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4  Remove the strut-to-knuckle nuts (see
illustration) and knock the bolts out with a
hammer and punch.

5 Separate the strut from the steering
knuckle. Be careful not to overextend the
inner CV joint. Also, don’t let the steering
knuckle fall outward and strain the brake
hose.

6  Mark the relationship of the outer studs-
to-bearing plate (see illustration). Support
the strut and spring assembly with one hand
and remove the four strut-to-body nuts.
Remove the assembly out from the fender-
well.

Inspection

7  Check the strut body for leaking fluid,
dents, cracks and other obvious damage
which would warrant repair or replacement.

8  Check the coil spring for chips or cracks
in the spring coating (this will cause prema-
ture spring failure due to corrosion). inspect
the spring seat for cuts, hardness and general
deterioration.

9  If any undesirable conditions exist, pro-
ceed fo the strut disassembly procedure (see
Section 3).

Installation

10 Guide the strut assembly up into the
fenderwell, align the previously made match-
marks and insert the upper mounting studs
through the holes in the body. Once the studs
protrude, install the nuts so the strut won't fall
back through. This is most easily accom-
plished with the help of an assistant, as the
strut is quite heavy and awkward.

11 Slide the steering knuckle into the strut
flange and insert the two bolts. Install the nuts,
align the previously made matchmarks and
tighten them to the torque listed in this Chap-
ter's Specifications.

12 Connect the brake hose bracket to the
strut and tighten the bolt securely. If the vehi-
cle is equipped with ABS, install the speed
sensor wiring harness bracket.

13 Connect the stabilizer bar link to the strut

2.4 To detach the strut from the steering knuckle, remove the two
nuts, then knock out the bolts with a hammer and punch

bracket. Tighten the nut to the torque listed in
this Chapter's Specifications.

14 Install the wheel and lug nuts, then lower
the vehicle and tighten the lug nuts to the
torque listed in the Chapter 1 Specifications.
15 Tighten the upper mounting nuts to the
torque listed in this Chapter's Specifications,
16 Drive the vehicle to an alignment shop to
have the front end alignment checked, and if
necessary, adjusted.

3 Strut/spring assembly -
replacement

Refer to illustrations 3.3, 3.4, 3.5a, 3.5b, 3.5¢,
3.5d and 3.9

Warning: Before attempting to disassemble
the front suspension strut, a tool to hold the
coil spring in compression must be obtained.
Do not attempt to use makeshift methods.
Uncontrolled release of the spring could cause
damage and personal injury. Use a high-qual-
ity spring compressor, and carefully follow the
tool manufacturer's instructions provided with
it. After removing the coll spring with the com-
pressor still installed, place it in a safe, iso-
lated area.

2.6 Mark the relationship of the studs to the bearing plate,
then remove the upper mounting nuts

1 If the front suspension struts exhibit
signs of wear (leaking fluid, loss of damping
capability, sagging or cracked coil springs)
then they should be disassembled and over-
hauled as necessary. The struts themselves
cannot be serviced, and should be replaced if
faulty; the springs and related components
can be replaced individually. To maintain bal-
anced characteristics on both sides of the
vehicle, the components on both sides should
be replaced at the same time.

2 With the strut removed from the vehicle
(see Section 2), clean away all external dirt,
then mount it in a vise.

3 Install the coil spring compressor tools
(ensuring that they are fully engaged), and
compress the spring until all tension is re-
lieved from the upper mount (see illustra-
tion).

4  Hold the strut piston rod with an Allen
key and unscrew the thrust bearing retaining
nut with a box-end wrench (see illustration).
5  Withdraw the top mounting, thrust bear-
ing, upper spring seat and spring, followed by
the boot and the bump stop (see illustra-
tions). :

6  Ifanew spring is to be installed, the orig-
inal spring must now be carefully released

3.3 Make sure the
spring compressor
tool is on securely
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3.5a Remove the upper bearing and spring seat. ..

At

3.5b ... then carefully remove the spring. ..

from the compressor. If it is to be re-used, the
spring can be left in compression.

7  With the strut assembly now completely
disassembled, examine all the components
for wear and damage, and check the bearing
for smoothness of operation. Replace compo-
nents as necessary.

8  Examine the strut for signs of fluid leak-
age. Check the strut piston rod for signs of pit-

3.5d ... and the bump stop

ting along its entire length, and check the strut
body for signs of damage. Test the operation
of the strut, while holding it in an upright posi-
tion, by moving the piston through a full stroke,
and then through short strokes of 2 to 4
inches. In both cases, the resistance felt
should be smooth and continuous. If the resis-
tance is jerky, uneven, or if there is any visible

3.9 When installing the spring, make sure
the ends fit into the recessed portion of
the seats

3.5¢c ... followed by the boot. ..

sign of wear or damage to the strut, replace-
ment is necessary.

9 Reassembly is a reversal of dismantling,
noting the following points:

a) The coil springs must be installed with
the paint mark at the bottom.

b) Make sure that the coil spring ends are
correctly located in the upper and lower
seats before releasing the compressor
(see illustration).

¢) Check that the bearing is correctly
installed on the piston rod seat.

d) Tighten the thrust bearing retaining nut
to the specified torque.

4  Stabilizer bar and bushings
(front) - removal and installation

Removal

Refer to illustrations 4.2 and 4.3

1 Loosen the front wheel lug nuts. 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 stands. Remove the front
wheels.
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4.2 Remove the lower nut and detach the link from the bar

2  Detach the stabilizer bar links from the
bar (see illustration). If the ballstud turns with
the nut, use an Allen wrench to hold the stud.

3 Unbolt the stabilizer bar bushing clamps
(see illustration). Guide the stabilizer bar out
from between the crossmember and the
body.

4 While the stabilizer bar is off the vehicle,
slide off the retainer bushings and inspect
them. If they're cracked, worn or deteriorated,
replace them.

5 Clean the bushing area of the stabilizer
bar with a stiff wire brush to remove any rust
or dirt.

Installation

6 Lubricate the inside and outside of the
new bushing with vegetable oil (used in cook-
ing) to simplify reassembly. Caution: Don't
use petroleum or mineral-based lubricants or
brake fluid - they will lead to deterioration of
the bushings. The slits of the bushings must
face the rear of the vehicle.

7 Installation is the reverse of removal.
Tighten the fasteners to the torque values
listed in this Chapter's Specifications.

5.2b ... and pry the balljoint out of the steering knuckle with
a large prybar or screwdriver

5 Control arm (front) - removal,
inspection and installation

Removal

Refer to iflustrations 5.2a, 5.2b and 5.3

1  Loosen the wheel lug nuts on the side to
be dismantled, raise the front of the vehicle,

support it securely on jackstands and remove

the wheel.
2 Remove the pinch bolt securing the ball-
joint to the control arm. Use a prybar to dis-
connect the control arm from the steering
knuckle (see illustrations).

3  Remove the control arm front pivot bolt
and rear mounting bolt (see illustration).

4 Remove the control arm.

Inspection

5 Check the control arm for distortion and
the bushings for wear, replacing parts as nec-
essary. Do not attempt to straighten a bent
control arm.

Installation
6 Installation is the reverse of removal.

5.2a To detach the control arm from
the steering knuckle balljoint,
remove this nut and bolt. ..

Tighten all of the fasteners to the torque val-
ues listed in this Chapter's Specifications.
Note: Before tightening the pivot bolt and the
bolt on the rear of the control arm, raise the
outer end of the control arm with a floor jack
to simulate normal ride height.

5.3 To detach the front of the control arm from the crossmember,
remove the pivot bolt (A) and the rear mounting bolt (B)



Chapter 10 Suspension and steering systems

10-7

8.3a Remove the fasteners securing the
' rear trim cover. ..

7  Install the wheel and lug nuts, lower the
vehicie and tighten the lug nuts to the torque
listed in the Chapter 1 Specifications.

8 It's a good idea to have the front wheel
alignment checked and, if necessary, adjusted
after this job has been performed.

6 Steering knuckle and hub -
removal and installation

Warning: Dust created by the brake system
is harmful to your health. Never blow it out
with compressed air and don't inhale any of it.
Do not, under any circumstances, use petro-
leum-based solvents to clean brake parts.
Use brake system cleaner only.

Removal

1 Remove the wheel cover and loosen, but
don't remove, the driveaxle/hub nut. Loosen
the wheel lug nuts, raise the vehicle and sup-
port it securely on jackstands, then remove
the wheel.

2 Remove the brake caliper (don't discon-
nect the hose) and the brake disc (see Chap-
ter 9), and disconnect the brake hose from the
strut. Hang the caliper from the coil spring
with a piece of wire - don't let it hang by the
brake hose.

3 If the vehicle is equipped with ABS,
remove the wheel speed sensor (see Chap-
ter 9).

4  Loosen, but don't remove the strut-to-
steering knuckle nuts and bolts (see Sec-
tion 2).

5  Separate the tie-rod end from the steer-
ing knuckle arm (see Section 14).

6 Remove the balljoint-to-steering knuckle
pinch bolt (see Section 5).

7  Remove the driveaxle/hub nut and push
the driveaxle from the hub as described in
Chapter 8. Support the end of the driveaxle
with a piece of wire.

8 Remove the balljoint from the steering
knuckle (see Section 5).

9 The strut-to-knuckle bolts can now be
removed.

10 Carefully separate the stéering knuckle
from the strut.

8.3b ... followed by the trim cover...

Installation

11 Guide the knuckle and hub assembly
into position, inserting the driveaxle into the
hub.

12 Push the knuckle into the strut flange
and install the bolts and nuts, but don't tighten
them yet.

13 Connect the balljoint to the knuckle and
tighten the pinch bolt/nut to the torque listed in
this Chapter's Specifications.

14  Attach the tie-rod to the steering knuckle
arm (see Section 14). Tighten the strut bolt
nuts and the tie-rod nut to the torque listed in
this Chapter's Specifications.

15 Place the brake disc on the hub and
install the caliper as outlined in Chapter 9.

16 |Install the driveaxle/hub nut and tighten
it securely, but not completely yet.

17 Install the wheel and lug nuts. Lower the
vehicle and tighten the lug nuts to the torque
listed in the Chapter 1 Specifications.

18 Tighten the driveaxie/hub nut to the
torque listed in the Chapter 8 Specifications.
Install the wheel cover.

19 Have the front-end alignment checked
and, if necessary, adjusted.

7 Hub and bearing assembly (front)
- removal and installation

Due to the special tools and expertise
required to press the hub and bearing from
the steering knuckle, this job should be left to
a professional mechanic. However, the steer-
ing knuckle and hub may be removed and the
assembly taken to an automotive machine
shop or other qualified repair facility equipped
with the necessary tools. See Section 6 for
the steering knuckle and hub removal proce-
dure.

8 Shock absorber (rear) - removal,
inspection and installation

Refer to illustrations 8.3a, 8.3b, 8.3c and 8.4
1 Loosen the wheel lug nuts, raise the
vehicle and support it securely on jackstands.

8.3c ... then unscrew the two upper
shock mounting nuts

Block the front wheels to prevent the vehicle
from rolling. Remove the wheel.

2  Support the rear end of the trailing arm
with a floor jack. Raise the jack slightly to take
the spring pressure off the shock absorber
lower mount. Warning: The jack must remain
in this position throughout the entire proce-
dure.

3  Working inside the vehicle, remove the
rear quarter trim panel for access to the shock
absorber upper mounting nut. Remove the
nuts, upper retainer, bushing and lower
retainer (see illustrations).

4  Unscrew the shock absorber lower
mounting nut, then pull the shock off the
mounting pin (see illustration). Note how the
retainers are positioned.

5 Installation is the reverse of the removal
procedure, Tighten the mounting fasteners to
the torque listed in this Chapter's Specifica-
tions.

9 Suspension arms (rear) - removal
and installation

1 Loosen the wheel lug nuts, raise the
vehicle and support it securely on jackstands.
Block the front wheels to prevent the vehicle
from rolling. Remove the wheel.

8.4 Shock absorber lower mounting boit
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9.2 Remove the nut from the
upper ballstud

Upper suspension arm

Refer to illustrations 9.2 and 9.3

2 Remove the nut from the upper ballstud
at the outer end of the arm (see illustration),
then separate the arm from the boss on the
trailing arm. If the ballstud sticks in its boss, a
two-jaw puller or balljoint removal tool can be
used to force it out.

3  Remove the pivot bolt from the inner end
of the arm (see illustration). Remove the arm
from the vehicle.

4 Installation is the reverse of removal.
Tighten the fasteners to the torque listed in
this Chapter's Specifications.

Lower suspension arm

Refer to illustrations 9.5 and 9.6

5 Remove the nut from the lower ballstud
at the outer end of the arm (see illustration),
then separate the arm from the boss on the
trailing arm. If the ballstud sticks in its boss,
use a balljoint removal tool to force it out.

6 Remove the pivot boit from the inner end
of the arm (see illustration). Remove the arm
from the vehicle.

7 Installation is the reverse of removal.
Tighten the fasteners to the torque listed in
this Chapter's Specifications.

9.6 Remove the lower pivot bolt from the inner end of
the lower suspension arm

9.3 Remove the upper pivot bolt from the
inner end of the upper suspension arm

Trailing arm

Refer to iflustration 8.13 .

8  Remove the coil spring (see Section 10).
9 Remove the brake shoe assembly (see
Chapter 9).

10 Unbolt the brake hose and brake line
brackets from the trailing arm. Unbolt the
parking brake cable brackets from the trailing
arm.

11 If equipped, remove the ABS whesl
speed sensor and unbolt the harness brack-
ets from the trailing arm.

12 Remove the hub and bearing assembly
(see Section 11). Separate the brake backing
plate from the trailing arm and suspend it out
of the way with a piece of wire or string.

13 Mark the relationship of the toe adjusting
cam to the trailing arm mounting bracket (see
illustration).

14 Unscrew the pivot bolt and separate the
trailing arm from the vehicle.

15 Inspect the trailing arm pivot bushing for
signs of deterioration. Ifitis in need of replace-
ment, take the trailing arm to an automotive
machine shop to have the bushing replaced.
16 Instailation is the reverse of removal,
noting the following points:

9.5 Remove the nut from the
lower balistud

a) Align the matchmarks on the toe adjust-
ing cam and the mounting bracket.

b) Before fully tightening the trailing arm
pivot bolt, raise the rear end of the trail-
ing arm with a floor jack to simulate nor-
mal ride height.

¢) Tighten all fasteners to the proper torque
specifications.

d) It won't be necessary to bleed the brakes
unless a hydraulic fitting was loosened.

e) Have the rear wheel alignment checked
and, if necessary, adjusted.

10 Coil spring (rear) - removal and
installation

Refer to illustration 10.2, 10.3 and 10.7
Warning: Always replace the springs as a set

- never replace just one of them. ;
1 Loosen the wheel lug nuts, raise the
vehicle and support it securely on jackstands.
Block the front wheels to prevent the vehicle
from rolling. Remove the wheel.

2 Unclip the brake line from the body and
trailing arm mounting brackets (see illustra-
tion). Note: On models with rear disc brakes,
remove the caliper and set it aside.

9.13 Mark the relationship of the toe adjusting cam to the

trailing arm mounting bracket
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3  Support the trailing arm with a floor jack
(see illustration).

4 If equipped, remove the ABS wheel
speed sensor and unbolt the harness brack-
ets from the trailing arm. :

5 Remove the pivot bolt on the inner end
of the upper suspension arm and loosen the
pivot bolt on the inner end of the lower sus-
pension arm.

6 Detach the lower end of the shock
absorber from the trailing arm (see illustra-
tion 8.4).

12.2 At the bottom of the steering wheel,
open the cover to gain access to the
airbag harness

10.2 Remove the clip securing the brake line

7  Mark the position of the spring to the
spring insulator (see illustration).

8  Slowly lower the floor jack, pull the trail-
ing arm down and remove the coil spring.

9  Check the spring for cracks and chips,
replacing the springs as a set if any defects
are found. Also check the upper insulator for
damage and deterioration, replacing it if nec-
essary.

10 Installation is the reverse of removal. Be
sure to position the lower end of the coil spring
in the depressed area of the trailing arm.

10.7 Mark the
relationship of the
' spring to the
spring insulator

12.3 With a pair of pliers, disengage the
airbag connector

10.3 Using a floor jack, support the trailing arm

Tighten all fasteners to the proper torque
specifications.

11 Hub and bearing assembly (rear)
- removal and installation

Due to the special tools and expertise
required to press the hub and bearing from
the steering knuckle, this job should be left to
a professional mechanic. However, the trail-
ing arm may be removed and the assembly
taken to an automotive machine shop or other
qualified repair facility equipped with the nec-
essary tools. See Section 9 for the trailing arm
removal procedure,

12 Steering wheel - removal and
installation

Warning 1: These models are equipped with
a Supplemental Restraint System (SRS),
more commonly known as airbags. Always
disable the airbag system before working in
the vicinity of any airbag system component
to avoid the possibility of accidental deploy-
ment of the airbag(s), which could cause per-
sonal injury (see Chapter 12).

Warning 2: Do not use a memory saving
device to preserve the PCM or radio memory
when working on or near airbag system com-
ponents.

Removal

Refer to illustrations 12.2, 12.3, 12.4, 12.5,
and 12.7

1 Tumn the ignition key to Off, then discon-
nect the cable from the negative terminal of
the battery. Wait at least two minutes before
proceeding.

2  Turn the steering wheel so the wheels
are pointing straight ahead. Open the cover
on the bottom of the steering wheel (see illus-
tration).

3 Disengage the connector lock and dis-
connect the airbag module electrical connec-
tor (see illustration).
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12.4 Using a socket, loosen the steering wheel pinion bolt

4 Inside the cover, loosen the pinion shaft
and release the steering wheel from the steer-
ing column (see illustration).

5  Pullthe off the steering wheel and unplug
the electrical connector for the horn (see illus-
tration). Set the steering wheel/airbag module
in a safe, isolated area. Warning: Carry the
steering wheel/airbag module with the trim side
facing away from you, and set the steering
wheel/airbag module down with the irim side
facing up. Don't place anything on top of the
steering wheel/airbag module.

6 If it is necessary to remove the clock-
spring, remove the steering column covers
(see Chapter 11).

7 Unplug the clockspring electrical con-
nector, then remove the three screws and
detach it from the combination switch (see
illustration),

Installation
Refer to illustration 12.8

8  When installing the clockspring, make
absolutely sure that the clockspring is cen-
tered with the arrow on the clockspring point-

12.7 Apply two pieces of tape to the clockspring to prevent it

ing up. This shouldn't be a problem as long as
you taped the clockspring and you have not
turned the steering shaft while the wheel was
removed. If for some reason the hub was
turned, center the clockspring by turning the
hub clockwise by hand until it stops (but don't
force it, as the cable could break). Rotate the
hub counterclockwise about 2-3/4 turns and
align the two pointers (see illustration).

9  If removed, reinstall the steering column
covers (see Chapter 11).

10 Toinstall the wheel, plug in the horn con-
nector and place the steering wheel on the
steering shaft.

11 Inside the cover, tighten the pinion shaft
to the torque listed in this Chapter’s Specifica-
tions.

12 Plug in the electrical connector for the
airbag module and close the locking device.
13 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel mixture trim strategy
for optimum driveability and performance (see
Chapter 5, Section 1 for this procedure).

from rotating (A), then remove the three airbag clockspring :
mounting screws (B) and disconnect the electrical connectors (C)

12.5 Lift the steering wheel off the steering shaft then unplug the
electrical connector

12.8 The clockspring must be centered with
the arrow pointing up

13 Steering column - removal and
installation

Warning 1: These models are equipped with
a Supplemental Restraint System (SRS),
more commonly known as airbags. Always
disable the airbag system before working in
the vicinity of any airbag system component
to avoid the possibility of accidental deploy-
ment of the airbag(s), which could cause per-
sonal injury (see Chapter 12).

Warning 2: Do not use a memory saving
device to preserve the PCM or radio memory
when working on or near airbag system com-
ponents.

Removal

Refer to.illustrations 13.7, 13.8a and 13.8b

1 Park the vehicle with the wheels pointing
straight ahead. Disconnect the cable from the
negative terminal of the battery (see Chap-
ter 5).

2  Remove the steering wheel (see Sec-
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13.7 Mark the U-joint-to-intermediate
shaft (A), then remove the pinch
bolt and nut (B)

tion 12), then turn the ignition key to the LOCK
position to prevent the steering shaft from
turning. Caution: If this is not done, the air-
bag clockspring could be damaged.

3  Remove the steering column covers (see
Chapter 11).

4 Remove the clockspring (see Sec-
tion 12).

5 Disconnect the electrical connectors for
the muiti-function switch (see Chapter 12).

6  If equipped, remove the shift cable from
the shift lever and cable mounting bracket
(see Chapter 7 Part B).

7  Mark the relationship of the U-joint to the
intermediate shaft, then remove and discard
the pinch bolt and nut (see illustration).

8 Remove the steering column mounting
fasteners (see illustrations), lower the col-
umn and pull it to the rear, making sure noth-
ing is still connected, then remove the col-
umn.

Installation

9  Guide the steering column into position,
then install the steering column mounting fas-
teners and tighten them to the torque listed in

14.3a Loosen the jam nut. ..

13.8a Remove the bolt at the top of the
steering column ...

this Chapter's Specifications.

10 Connect the U-joint to the intermediate
shaft. Install a new intermediate shaft pinch
bolt and nut, tightening it to the torque listed in
this Chapter's Specifications.

11 The remainder of installation is the
reverse of removal. After you've reconnected
the battery, the Powertrain Control Module
(PCM) must relearn its idle and fuel mixture
trim strategy for optimum driveability and per-
formance (see Chapter 5, Section 1 for this
procedure).

14 Tie-rod ends - removal and
installation

Removal

Refer to illustrations 14.2, 14.3a, 14.3b

and 14.4

1 Loosen the front wheel lug nuts. Apply
the parking brake, raise the front of the vehi-
cle and support it securely on jackstands.
Remove the front wheel. :

2 Remove the cotter pin (see illustration)

14.3b ... then mark the position of the tie-rod end in
relation to the threads

13.8b . . . and the two bolts securing
the underside

14.2 Remove the cotter pin from the
castle nut and loosen - but
don’t remove - the nut

and loosen the nut on the tie-rod end stud.

3 Hold the tie-rod with a pair of locking pli-
ers or wrench and loosen the jam nut enough
to mark the position of the tie-rod end in rela-
tion to the threads (see illustrations).
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14.4 Disconnect the tie-rod end from the
steering knuckle arm with a puller

4  Disconnect the tie-rod end from the steer-
ing knuckle arm with a puller (see fllustration).
Remove the nut and detach the tie-rod end.

5  Unscrew the tie-rod end from the tie-rod.

Installation

6 Thread the tie-rod end on to the marked
position and insert the stud into the steering
knuckle arm. Tighten the jam nut securely.

7  Install the castle nut on the stud and
tighten it to the torque listed in this Chapter's
Specifications. Install a new cotter pin. If the
hole for the cotter pin doesn'’t line up with one
of the slots in the nut, tighten the nut an addi-
tional amount until it does.

8  Install the wheel and lug nuts. Lower the
vehicle and tighten the lug nuts to the torque
listed in the Chapter 1 Specifications.

9  Have the alignment checked and, if nec-
essary, adjusted.

15 Steering gear boots -
replacement

Refer to illustrations 15.3a and 15.3b

1 Loosen the lug nuts, raise the vehicle
and support it securely on jackstands.
Remove the wheel.

2  Remove the tie-rod end and jam nut (see
Section 14).

15.3a The outer ends of the steering gear

boots are secured by band-type clamps;
they’re easily released with a pair of pliers

3 Remove the outer steering gear boot
clamp with a pair of pliers (see illustration).
Cut off the inner boot clamp with a pair of
diagonal cutters (see illustration). Slide off
the boot.

4  Before installing the new boot, wrap the
threads and serrations on the end of the steer-
ing rod with a layer of tape so the small end of
the new boot isn’t damaged.

5 Slide the new boot into position on the
steering gear until it seats in the groove in the
steering rod and install new clamps.

6 Remove the tape and install the tie-rod
end (see Section 14).

7 Install the wheel and lug nuts. Lower the
vehicle and tighten the lug nuts to the torque
listed in the Chapter 1 Specifications.

16 Steering gear - removal and
installation

Warning: These models are equipped with
airbags. Always disable the airbag system
before working in the vicinity of airbag system
components (see Chapter 12). Make sure the
steering column shaft is not turned while the
steering gear is removed or you could dam-
age the airbag system clockspring. To prevent
the shaft from turning, tum the ignition key to

16.3 Remove the
fasteners securing
the pressure and
return line brackets

15.3b The inner ends of the steering gear

boots are retained by boot clamps which
must be cut off and discarded

the lock position before beginning work, and
run the seat belt through the steering wheel
and clip it into jts latch.

Removal

Refer to illustrations 16.3, 16.8, 16.9

and 16.10

Note: On some vehicles equipped with the
3.0L V6 engine, it may be necessary to
remove the EGR valve (see Chapter 6).

1 Disconnect the cable from the negative
terminal of the battery (see Chapter 5).

2 Remove the rear transaxle mount and
bracket (see Chapter 7 Part B).

3  Detach the power steering pressure and
return line bracket bolts (see illustration).

4  From inside the vehicle under the dash-
board, slide the steering shaft boot up from
the firewall and remove and discard the inter-
mediate shaft pinch bolt and nut (see Sec-
tion 13).

5 Drain the power steering fiuid from the
remote power steering reservoir. This can be
accomplished with a suction gun or large
syringe, or by disconnecting the fluid hose
and draining the fluid into a container.

6 Loosen the front wheel lug nuts. Raise
the vehicle and place it securely on jack-

16.8 Remove the universal joint cover,
then mark the relationship of the universal
joint to the steering gear input shaft (A)
and remove the U-joint pinch bolt (B)
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16.9 Remove the bolt securing the power
steering pressure and return lines

stands. Remove both front wheels.

7 Detach the tie-rod ends from the steer-
ing knuckles (see Section 14).

8 Mark the U-joint and the steering gear
input shaft with alignment markings for later
installation, then separate the U-joint from the
steering gear input shaft (see illustration).

9 Place a drain pan under the steering
gear and detach the power steering pressure
and return lines (see illustration). Cap the
ends to prevent excessive fluid loss and con-
tamination.

10 Remove the two steering gear mounting
bolts (see illustration).

11 Remove the steering gear from the vehi-
cle.

Installation
12 |Installation is the reverse of removal,
noting the following points:

a) When connecting the steering gear input
shaft to the intermediate shaft U-joint, be
sure to align the mafchmarks, and install
a new pinch bolt and nut

b) Tighten all fasteners fo the torque values
listed in this Chapter’s Specifications.

c) Tighten all fasteners for the rear transaxle
mount and mounting bracket fo the

16.10 Steering gear mounting bolt (left
side shown, right side similar)

torque listed in the Chapter 7 Specifica-
tions

d) Tighten the lug nuts to the torque listed
in the Chapter 1 Specifications.

e) After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel mixture trim strat-
egy for optimum driveability and perfor-
mance (see Chapter 5, Section 1 for this
procedure).

f) Fill the power steering reservoir with the
recommended fluid (see Chapter 1).
Bleed the power steering hydraulic sys-
tem as described in Section 18.

g) Have the front end alignment checked
and, if necessary, adjusted.

17 Power steering pump - removal
and installation

Refer to illustrations 17.6, 17.7, 17.8, 17.12,
17.14, 17.18a and 17.18b

1  Disconnect the cable from the negative
battery terminal (see Chapter 5).

2 Using a large syringe or suction gun,
suck as much fluid out of the power steering
fluid reservoir as possible. Place a drain pan

17.7 A pulley removal kit is needed to remove the power steering

pulley from the four-cylinder engine pump

17.6 Disconnect the supply hose
from the pump

under the vehicle to catch any fluid that spills
out when the hoses are disconnected.

Removal

Four-cylinder engine

3  Remove the drivebelt (see Chapter 1).

4 Disconnect the electrical connector at
the power steering pump.

5 Unscrew and remove the bolt securing
the high pressure fluid line support bracket.
Using a flare-nut wrench, unscrew the pres-
sure line fitting from the pump.

6 Disconnect the supply hose from the
power steering pump (see illustration).

7  Unscrew and remove the four mounting
bolts, and withdraw the power steering pump
from its bracket. The pulley can be removed
on the work bench, using a pulley removal
tool (see illustration).

V6 engine

8 Remove the ground wire (see illustra-
tion).

9  Loosen the right front wheel lug nuts.
Raise the front the vehicle and support it
securely on jackstands, then remove the
wheel. Remove the drivebelt (see Chapter 1).
10 Install the wheel and lower the vehicle to

17.8 Remove the nut securing the ground strap
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17.18a Remove the screw securing the pressure line bracket (A)
followed by the six mounting nuts (B), then remove the five bolts

securing the mounting bracket (C) . ..

the ground.

11 Support the engine with a floor jack and
block of wood.

12 Remove the pulley from the power steer-
ing pump (see lllustration).

13 Disconnect the fluid return hose from the
pump, allowing the fluid to drain into a suit-
able container.

14 Unplug the electrical connector from the

17.19a Slide the teflon seal onto
the seal tool . . .

power steering fluid pressure switch and
remove the bolt securing the pressure line
bracket (see illustration).

15 Disconnect the power steering pressure
hose from the pump, allowing the fluid to drain
into a suitable container. Use two wrenches; a
backup wrench to hold the fitting on the pump
tube, the other to loosen the fitting.

16 Under the power steering reservoir,

17.19b . . . then slide it onto the fitting

17.14 Unplug the electrical connector (A), then remove the bolt
securing the pressure line bracket (B)

17.18b ... and carefully remove the bracket and pump

remove the refrigerant line bracket-to-body
nut.

17 Remove the upper engine mount (see
Chapter 2 Part B).

18 Unscrew the power steering mounting
bolts, then remove the bracket and the pump
(see illustrations).

Installation

Refer to illustrations 17.19a and 17.19b

19 Installation is the reverse of removal,
noting the following points:

a) Tighten the bolts and unions securely.

b) The O-ring on the high-pressure outlet
should be replaced. Use a special tool or
a tapered tube to slide the new O-ring
onfo the pipe union (see illustrations).

¢) On 3.0L V6 models, when installing the
engine mounts refer to Chapter 2 Part B.

d) Install the drivebelt as outlined in Chap-
ter 1.

e) After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel mixture trim strat-
egy for optimum driveability and perfor-
mance (see Chapter 5, Section 1 for this
procedure).
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19.2 Using a pair pliers, release the clamps securing the hoses

) Fill the power steering reservoir with the
recommended fluid (see Chapter 1).
Bleed the power steering hydraulic sys-
tem as described in Section 18.

18 Power steering system - bleeding

1 The power steering system must be bled
whenever a line is disconnected. Bubbles can
be seen in power steering fluid that has air in
it and the fiuid will often have a tan or milky
appearance. Low fluid level can cause air to
mix with the fluid, resulting in a noisy pump as
well as foaming of the fluid. .
2  Open the hood and check the fluid level
in the reservoir, adding the specified fluid nec-

essary to bring it up to the proper level (see
Chapter 1).

3  Start the engine and slowly turn the steer-
ing wheel several times from left-to-right and
back again. Do not tumn the wheel completely
from lock-to-lock. Check the fluid level, topping
it up as necessary until it remains steady and
no more bubbles are visible.

19 Power steering fluid cooler -
removal and installation

Removal
Refer to illustrations 19.2 and 19.4
1 Using a large syringe or suction gun,

METRIC TIRE SIZES

TIRE TYPE /B

P-PASSENGER
T-TEMPORARY
C-COMMERCIAL

SECTION WIDTH
(MILLIMETERS)
185
195

205
ETC

¥ RIM DIAMETER

ASPECT RATIO
(SECTION HEIGHT) 13

(SECTiOT% WIDTH) 15
75 CONSTRUCTION TYPE
80 R-RADIAL

B-BIAS - BELTED
D-DIAGONAL (BIAS)

20.1 Metric
tire size code

19.4 Remove the two fasteners securing the cooler

suck as much fluid out of the power steering
fluid reservoir as possible. Place a drain pan
under the vehicle to catch any fluid that spills
out when the hoses are disconnected.

2 Disconnect the cooler hoses (see illus-
tration).

3 Remove the front bumper cover (see
Chapter 11).

4  Unscrew the fluid cooler mounting nuts
and remove the cooler from the vehicle (see
illustration).

Installation

5 Installation is the reverse of removal. Fill
the power steering reservoir with the recom-
mended fluid (see Chapter 1). Bleed the
power steering hydraulic system as described
in Section 18.

20 Wheels and tires - general
information

Refer to illustration 20.1

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 handiing of the vehicle. Don’t mix differ-
ent types of tires, such as radials and bias
belted, on the same vehicle as handling may
be seriously affected. It's recommended that
tires be replaced in pairs on the same axle,
but if only one tire is being replaced, be sure
it's the same size, structure and tread design
as the other.

2 Because tire pressure has a substantial
effect on handling and wear, the pressure on
all tires should be checked at least once a
month or before any extended trips (see
Chapter 1).

3 Wheels must be replaced if they are
bent, dented, leak air, have elongated bolt
holes, are heavily rusted, out of vertical sym-
metry or if the lug nuts won't stay tight. Wheel
repairs that use welding or peening are not
recommended.

4  Tire and wheel balance is important in
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the overall handling, braking and performance
of the vehicle. Unbalanced wheels can
adversely affect handling and ride character-
istics as well as tire life. Whenever a tire is
installed on a wheel, the tire and wheel should
be balanced by a shop with the proper equip-
ment. -

21 Wheel alignment - general
information

Refer to iflustration 21.1

A wheel alignment refers to the adjust-
ments made to the wheels so they are in
proper angular relationship to the suspension
and the ground. Wheels that are out of proper
alignment not only affect vehicle control, but
also increase tire wear. The front end angles
normally measured are camber, caster and
toe-in (see illustration). Toe-in and camber
are adjustable; if the caster is not correct,
check for bent components. Rear toe-inis
also adjustable. :

Getting the proper wheel alignment is a
very exacting process, one in which compli-
cated and expensive machines are necessary
to perform the job properly. Because of this,
you should have a technician with the proper
equipment perform these tasks. We will, how-
ever, use this space to give you a basic idea
of what is involved with a wheel alignment so
you can better understand the process and
deal intelligently with the shop that does the
work.

Toe-in is the turning in of the wheels. The
purpose of a toe specification is to ensure
parallel rolling of the 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 nor-
mally only a fraction of an inch. On the front
end, toe-in is controlled by the tie-rod end
position on the tie-rod. On the rear end, it's
controlled by a cam at the front of the suspen-
sion trailing arm. Incorrect toe-in will cause
the tires to wear improperly by making them
scrub against the road surface.

Camber is the tilting of the wheels from
vertical when viewed from one end of the
vehicle. When the wheels tilt out at the top,
the camber is said to be positive (+). When
the wheels tilt in at the top the camber is neg-
ative (-). The amount of tilt is measured in
degrees from vertical and this measurement
is called the camber angle. This angle affects
the amount of tire tread which contacts the

Vertical

Centerline
Vehicle

j

CAMBER ANGLE (FRONT VIEW)

\ler‘t:iglA

FRONT

Centerline
of Ball
Joint Axis

TOE-IN (TOP VIEW)

21.1 Camber, caster and toe-in angles

A minus B = C (degrees camber)
D = degrees caster

E minus F = toe-in (measured in inches)
G = toe-in (expressed in degrees)

road and compensates for changes in the
suspension geometry when the vehicle is cor-
nering or traveling over an undulating surface.
On the front end it is adjusted by altering the
position of the strut upper mount in the strut
tower.

Caster is the filting 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.
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General mfnrmatlon

1 General information

These models feature a “unibody” layout,
using a floor pan with integral side frame rails
which support the body components, front
and rear suspension systems and other
mechanical components.

Certain components are particularly vul-
nerable to accident damage and can be
unbolted and repaired or replaced. Among
these parts are the body moldings, bumpers,
front fenders, the hood and trunk I|d doors
and all glass.

Only general body maintenance prac-
tices and body panel repair procedures within
the scope of the do-it-yourselfer are included
in this Chapter.

2 Body - maintenance

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 dif-
ficult 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 com-
partment, are equally important, although they
don't require as frequent attention as the rest
of the body.

2  Once a year, or every 12,000 miles, it's 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, damaged brake lines, frayed
electrical wires, damaged cables and other
problems.

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 undercoating 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 kerosene. Scented lamp oil is avail-
able in most hardware stores and the smell is
easier to work with than straight kerosene.

7  Once every 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 spar-
ingly. On any plated parts where chrome
cleaner is used, use a good paste wax over
the plating for extra protection.

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 a high qual-
ity rubber and vinyl protectant will help pre-
vent oxidation and cracks. The protectant can
also be applied to weatherstripping, vacuum
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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 car-
peting with basic household or automotive
carpet shampoos available in spray cans. Fol-
low 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 uphol-
stery, either of which can be cleaned and
maintained with a number of material-specific
cleaners or shampoos available in auto sup-
ply stores. Follow the directions on the prod-
uct for usage, and always spot-test any uphol-
stery cleaner on an inconspicuous area (bot-
tom edge of a backseat cushion) to ensure
that it doesn't cause a color shift in the mate-
rial.

4  After cleaning, vinyl upholstery should
be treated with a protectant. Note: Make sure
the protectant container indicates the product
can be used on seats - some products may
make a seat too slippery. Caution: Do not
use protectant on steering wheels.

5 Leather upholstery requires special care.
It should be cleaned regularly with saddlesoap
or leather cleaner. Never use alcohol, gaso-
line, nail polish remover or thinner to clean
leather upholstery.

6  After cleaning, regularly treat leather
upholstery with a leather conditioner, rubbed
in with a soft cotton cloth. Never use car wax
on leather upholstery.

7  In areas where the interior of the vehicle
is subject to bright sunlight, cover leather
seating areas of the seats with a sheet if the
vehicle is to be left out for any length of time.

5 Body repair - minor damage

Flexible plastic body panels

(front and rear bumper fascia)

The following repair procedures are for
minor scratches and gouges. Repair of more
serious damage should be left to a dealer ser-
vice department or qualified auto body shop.
Below is a list of the equipment and materials
necessary to perform the following repair pro-
cedures on plastic body panels. Although a
specific brand of material 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 paddle or putty knife

Curved-tooth body file

Flexible parts repair material

1 Remove the damaged panel, if neces-
sary 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  If 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
enough to overlap the break by about 1-1/2
inches. Cut only to the required length.

6 Mix the adhesive from the repair kit
according to the instructions included with the
kit, and apply a layer of the mixture approxi-
mately 1/8-inch thick on the back-
side of the panel. Overlap the break by at
least 1-1/2 inches.

7  Apply one piece of fiberglass cloth to the
adhesive and cover the cloth with additional
adhesive. Apply a second piece of fiberglass
cloth to the adhesive and immediately cover
the cloth with additional adhesive in sufficient
quantity to fill the weave.

8  Allow the repair to cure for 20 to 30 min-
utes at 60-degrees to 80-degrees F.

9  If necessary, trim the excess repair mate-
rial at the edge.

10 Remove all of the paint film over and
around the area(s) to be repaired. The repair
material should not overlap the painted sur-
face. !
11 Wiith a drill motor and a sanding disc (or
a rotary file), cut a "V" along the break line
approximately 1/2-inch wide. Remove all dust
and loose particles from the repair area.

12 Mix and apply the repair material. Apply a
light coat first over the damaged area; then
continue applying material until it reaches a
level slightly higher than the surrounding fin-
ish.

13 Cure the mixture for 20 to 30 minutes
at 60-degrees to 80-degrees F.

14 Roughly establish the contour of the area
being repaired with a body file. If low areas or
pits remain, mix and apply additional adhe-
sive.

15 Block sand the damaged area with sand-
paper to establish the actual contour of the
surrounding surface.

16 If desired, the repaired area can be tem-
porarily protected with several light coats of
primer. Because of the special paints and
techniques required for flexible body panels, it

is recommended that the vehicle be taken to a
paint shop for completion of the body repair.

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. Continue 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 rubbing with a very fine rubbing com-
pound. 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 for-
mation 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 thinner 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.

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 dam-
aged 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 oppo-
site 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 |ayers, or some other factor
makes it inaccessible from behind, a different
technique 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
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enough for them to get a good grip in the
metal. Now the dent can be pulled out by pull-
ing on the protruding 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
easily 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 com-
plete the preparation for filling, score the sur-
face of the bare metal with a screwdriver or
the tang of a file or drill small holes in the
affected area. This will provide a good grip for
the filler material. To complete the repair, see
the Section on filling and painting.

Repair of rust holes or gashes
24 Remove all paint from the affected area
and from an inch or so of the surrounding
metal using a sanding disk or wire brush
mounted in a drill motor. If these are not avail-
able, a few sheets of sandpaper will do the
job just as effectively.

25 With the paint removed, you will be able
to determine the severity of the corrosion and
decide whether to replace the whole panel, if
possible, or repair the affected area. New
body panels are not as expensive as most
people think and it is often quicker to install a
new panel than to repair large areas of rust.
26 Remove all trim pieces from the affected
area except those which will act as a guide to
the original shape of the damaged body, such
‘as headlight shells, etc. Using metal snips or
a hacksaw blade, remove all loose metal and
any other metal that is badly affected by rust.
Hammer the edges of the hole in to create a
slight depression for the filler material.

27 Wire brush the affected area to remove
the powdery rust from the surface of the
metal. If the back of the rusted area is acces-
sible, treat it with rust inhibiting paint.

28 Before filling is done, block the hole in
some way. This can be done with sheet metal
riveted or screwed into place, or by stuffing
the hole with wire mesh.

29 Once the hole is blocked off, the affected
area can be filled and painted. See the follow-
ing subsection on filling and painting.

Filling and painting

30 Many types of body fillers are available,
but generally speaking, body repair kits which
contain filler paste and a tube of resin hard-
ener are best for this type of repair work. A
wide, flexible plastic or nylon applicator will be
necessary for imparting a smooth and con-
toured finish to the surface of the filler mate-
rial. Mix up a small amount of filler on a clean
piece of wood or cardboard (use the hardener
sparingly). Follow the manufacturer's instruc-
tions 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.

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 flat rub-
ber or wooden block, otherwise the surface of
the filler will not be completely 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 feath-
ered edge of good paint. Rinse the repair area
with clean water until all of the dust produced
by the sanding operation is gone.

34 Spray the entire area with a light coat of
primer. This will reveal any imperfections in
the surface of the filler. Repair the imperfec-
tions with fresh filler paste or glaze filler and
once more smooth the surface with sandpa-
per. Repeat this spray-and-repair procedure
until you are satisfied that the surface of the
filler and the feathered edge of the paint are
perfect. Rinse the area with clean water and
allow it to dry completely.

35 The repair area is now ready for paint-
ing. Spray painting must be carried out in a
warm, dry, windless and dust free atmo-
sphere. These conditions can be created if
you have access to a large indoor work area,
but if you are forced to work in the open, you
will have to pick the day very carefully. If you
are working indoors, dousing the floor in the
work area with water will help settle the dust
which would otherwise be in the air. If the
repair area is confined to one body panel,
mask off the surrounding panels. This will help
minimize the effects of a slight mismatch in
paint color. Trim pieces such as chrome strips,
door handles, etc., will also need to be
masked off or removed. Use masking tape
and several thickness of newspaper for the
masking operations.

36 Before spraying, shake the paint can
thoroughly, then spray a test area until the

spray painting technique is mastered. Cover’

the repair area with a thick coat of primer. The
thickness should be built up using several thin
layers of primer rather than one thick one.
Using 600-grit wet-or-dry sandpaper, rub
down the surface of the primer until it is very
smooth. While doing this, the work area
should be thoroughly rinsed with water and
the wet-or-dry sandpaper periodically rinsed
as well. Allow the primer to dry before spray-
ing additional coats.

37 Spray on the top coat, again building up
the thickness by using several thin layers of
paint. Begin spraying in the center of the
repair area and then, using a circular motion,
work out until the whole repair area and about
two inches of the surrounding original paint is

covered. Remove 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 com-
pound 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 shop specifically equipped to per-
form unibody repairs. These shops have the
specialized equipment required to do the job
properly.

2 If the damage is extensive, the body
must be checked for proper alignment or the
vehicle's handling characteristics may be
adversely affected and other components
may wear at an accelerated rate.

3  Due to the fact that some of the major
body components (hood, fenders, doors, etc.)
are separate and replaceable units, any seri-
ously damaged components should be
replaced rather than repaired. Sometimes the
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 3,000 miles, or every three
months, the hinges and latch assemblies on
the doors, hood and frunk (or liftgate) should
be given a few drops of light oil or lock lubri-
cant. The door latch strikers should also be
lubricated with a thin coat of grease to reduce
wear and ensure free movement. Lubricate
the door and trunk (or liftgate) 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 and some special-
ized tools and techniques. These operations
should be left to a dealer service department
or a shop specializing in glass work.

9 Hood - removal, installation and
adjustment

Note: The hood is somewhat awkward to
remove and install, at least two people should
perform this procedure.

Removal and installation

Refer to illustrations 9.2 and 9.3

1  Open the hood, then place blankets or
pads over the fenders and cowl area of the
body. This will protect the body and paint as
the hood is lifted off.



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.

1 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

the deepest portion of the dent or along the crease line, drill or
punch hole(s) at least one inch apart. . .

3 Using coarse-grit sandpaper, remove the paint down to the
bare metal. Hand sanding works fine, but the disc sander shown
here makes the job faster. Use finer (about 320-grit) sandpaper to

feather-edge the paint at least one inch around the dent area

5 Following label instructions, mix up a batch of plastic filler and
hardener. The ratio of filler to hardener is critical, and, if you mix
it incorrectly, it will either not cure properly or cure too quickly
{you won't have time to file and sand it into shape)

2 ... then screw the slide-hammer into the hole and operate it.
Tap with a hammer near the edge of the dent to help ‘pop’ the
metal back to its original shape. When you’re finished, the
dent area should be close to its original contour and about
1/8-inch below the surface of the surrounding 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

6 Working quickly so the filler doesn’t harden, use a plastic
applicator to press the body filler firmly into the metal, assuring
it bonds completely. Work the filler until it matches the original
contour and is slightly above the surrounding metal




7 Let the filler harden until you can just dent it with your 8 Use coarse-grit sandpaper and a sanding board or block to
fingernail. Use a body file or Surform tool (shown here) work the filler down until it's smooth and even. Work down to
to rough-shape the filler ] finer grits of sandpaper - always using a board or block -
ending up with 360 or 400 grit

10 Apply several layers of primer to the area. Don’t spray the
9 You shouldn’t be able to feel any ridge at the transition from the primer on too heavy, so it sags or runs, and make sure each coat
filler to the bare metal or from the bare metal to the old paint. is dry before you spray on the next one. A professional-type spray
As soon as the repair is flat and uniform, remove the dust gun is being used here, but aerosol spray primer is available
and mask off the adjacent panels or trim pieces inexpensively from auto parts stores

11 The primer will help reveal imperfections or scratches. Fill 12 Finish sand the primer with very fine sandpaper (400 or 600-grit)
these with glazing compound. Follow the label instructions to remove the primer overspray. Clean the area with water and
and sand it with 360 or 400-grit sandpaper until it's smooth. allow it to dry. Use a tack rag to remove any dust, then apply

Repeat the glazing, sanding and respraying until the the finish coat, Don’t attempt to rub out or wax the repair area
primer reveals a perfectly smooth surface until the paint has dried completely (at least two weeks)
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2  Disconnect any cables or wires that will
interfere with removal. Disconnect the wind-
shield washer tubing from the nozzles on the
hood (see illustration).

3 Make marks around the hood hinge to
ensure proper alignment during installation
(see illustration).

4  Have an assistant support the weight of
the hood and remove the hinge-to-hood bolts
and lift off the hood.

5 Installation is the reverse of removal.
Align the hinge bolts with the marks made in
Step 3.

Adjustment

Refer to illustrations 9.9 and 9.10

6  Fore-and-aft and side-to-side adjustment
of the hood is done by moving the hinge plate
slot after loosening the bolts or nuts.

7  Mark around the entire hinge plate so
you can determine the amount of movement.
8 Loosen the bolts and move the hood into
correct alignment. Move it only a little at a
time. Tighten the hinge bolts and carefully
lower the hood to check the position.

9  If necessary after installation, the entire

P A\

9.9 To adjust the hood latch horizontally or vertically, draw a

9.2 Disconnect the windshield washer fluid lines from the
connectors at the hood

W

9.3 Draw alignment marks around the hood hinges to ensure

proper alignment of the hood when it's reinstalled

hood latch assembly can be adjusted up-and-
down as well as from side-to-side on the radi-
ator support so the hood closes securely and
flush with the fenders. Scribe a line or mark
around the hood latch mounting bolts to pro-
vide a reference point, then loosen them and
reposition the latch assembly, as necessary
(see illustration). Following adjustment,
retighten the mounting bolts.

10 Finally, adjust the hood bumpers on the
radiator support so the hood, when closed, is
flush with the fenders (see illustration).

11 The hood latch assembly, as well as the
hinges, should be periodically lubricated with
white, lithium-base grease to prevent binding
and wear.

10 Hood latch and release cable -
removal and installation

Latch

Refer to illustrations 10.2a and 10.2b

1 Mark the position of the latch to aid align-
ment when installing, then remove the retain-

9.10 To adjust the vertical height of the leading edge of the

ing bolts securing the hood latch to the radia-
tor support (see illustration 9.9). Remove the
latch.

2 Disconnect the hood release cable by
disengaging the cable from the latch assem-
bly (see illustrations).

3  Installation is the reverse of removal.
Note: Adjust the latch so the hood engages
securely when closed and the hood bumpers
are slightly compressed.

Cable

Refer to illustrations 10.5 and 10.10

4 Working in the passenger compartment,
remove the driver's side kick panel.

5 Lift the hood release handle lever
upward, then rotate the cable housing end
and disengage the cable from the hood
release lever handle (see illustration). If the
handle lever needs to be replaced, remove
the handle mounting bolts to release it from
the instrument panel.

6  Attach a piece of thin wire or string to the
end of the cable.

7 Working in the engine compartment, dis-
connect the hood release cable from the latch

hood so that it's flush with the fenders, turn each edge
cushion clockwise (to lower the hood) or
counterclockwise (to raise the hood)

reference mark and loosen the latch bolts
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10.2a Depress the locking tabs on the cable housing to release

the cable from the hood latch

10.5 Lift upward on the handle and
depress the tabs on the backside of the
cable housing using needle nose pliers to
release it from the base of the handle,
then detach the cable end from the lever

11.2 Remove the pin retainers (A) and the bolts (B) from the
lower section of the inner fender splash shield

assembly as described in Steps 1 and 2.
Unclip all the cable retaining clips on the radi-
ator support and the inner fenderwell.

8  Pull the cable forward into the engine
compartment until you can see the wire or
string, then remove the wire or siring from the
old cable and fasten it to the new cable.

9  With the new cable attached to the wire

or string, pull the wire or string back through .

the firewall until the new cable reaches the
inside handle.

10 Check that the cable grommet is prop-
erly seated in the engine compartment firewall
(see illustration).

11 Working in the passenger compartment,
reinstall the new cable into the hood release
lever, making sure the cable housing fits
snugly into the notch in the handle bracket.
Note: Pull on the cable with your fingers from
the passenger compartment until the cable
stop seats in the grommet on the firewall cor-
rectly.

10.2b Remove the cable end from the slotted portion

from each side of the vehicle

of the latch mechanism

12 The remainder of the installation is the
reverse of removal.

11 Bumpers - removal and
installation

1  Apply the parking brake, raise the vehi-
cle and support it securely on jackstands.

Front bumper

Refer to illustrations 11.2, 11.4, 11.6, 11.7,
11.8, 11.9a, 11.8b and 11.10

2 Remove the pin retainers from the inner
fender splash shield (see illustration).

3  Remove the front bumper cover mount-
ing bolts (see illustration 11.2). Pull the
splash shield away from the front of the bum-
per area,

4  Remove the front bumper cover push-
pin type retainers that retain the cover to the
fender (see illustration).

11.4 Remove the cover-to-fender retainers from
each side of the vehicle
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11.8 Remove the upper bumper cover
mounting bolts - one on each side
of the radiator support

5 Disconnect the fog lamp connectors, if
equipped.

6 Remove the bumper cover lower bolts
(see illustration).

7  Remove the pin-type retainers from the
front of the bumper cover (see illustration).

8 Remove the two upper bumper cover

11.10 Lift the bumper from the front of the vehicle

11.7 Remove the retainers from the front of the bumper cover

11.9a Remove the front bumper mounting
nuts from the left side . ..

mounting bolts (see illustration), then remove
the cover.

9  Remove the front bumper mounting nuts
(see illustrations).

10 Remove the: front bumper (see illustra-
tion).

11 Installation is the reverse of removal.

o

11.9b ... and the right side of the vehicle

Rear bumper

Refer to illustrations 11.12, 11.13, 11.14,
11.15, 11.16a, 11.16b and 11.17

12 Remove the pin retainers from the inner
fender splash shield (see illustration). Pull
the splash shield away from the rear bumper
cover.

13 Remove the rear bumper cover mount-

11.12 Remove the retainers from the inner fender splash shield
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11.13 Remove the screws from the rear
bumper cover and fender - one on each
side of the vehicle

™

11.15 Remove the rear bumper cover mounting bolts

11.14 Remove the
retainers from the
underside of the
rear bumper cover

11.16a Remove the rear bumper mounting nuts from
the right side.. . .

ing screws from the quarter panel (see illus- 15 Remove the rear bumper cover mount- (see illustration).
tration). ing bolts (see illustration), then remove the 17 Remove the rear bumper (see illustra-

14 Remove the pin-type retainers from cover.

tion).

below (see illustration). 16 Remove the rear bumper mounting nuts 18 Installation is the reverse of removal.

and the left side of th.e vehicle

11.17 Remove the bumper from the vehicle
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12.3a Remove the
inner fender splash
shield pin-type
retainers and
mounting screws

12.3c ... then pop the assembly from

the fenderwell

12 Front fender - removal and
installation

Refer to iflustrations 12.3a, 12.3b, 12.3¢c,

12.6, 12.8, 12.9, 12.10a and 12.10b

1 Loosen the front wheel lug nuts. Raise
the vehicle, support it securely on jackstands
and remove the front wheel(s).

2 Remove the headlight housing (see
Chapter 12).

3  Remove the inner fender splash shield
(see illustration). Note: The fender is fas-
tened using either mounting screws or pin-
type fasteners (see illustration).

4 Remove the sidemarker lights, if
equipped (see Chapter 12).

5 If you're removing the passenger side
fender, remove the radio antenna (see Chap-
ter 12). If you're removing the driver side
fender, remove the hood prop rod from the
fender and prop the hood open.

4WD models

6 Remove the fender molding (see illus-
tration).

7 Remove the rocker panel molding. Note:
The rocker panel molding must be released
from inside the door panel. Remove the door

Chapter 11 Body

12.6 Remove the fender molding screws
and detach the molding

trim panel (see Section 15). The molding
retainer clips are not reusable. Install new
clips on reassembly.

All models

8 Remove the lower fender-to-body bolts
(see illustration).

9 Open the front door and remove the
upper fender-to-body bolt (see illustration).

12.9 Remove the upper
fender-to-body bolt

12.3b On pin-type retainers, loosen the
center screw. ..

12.8 Location of the lower
fender-to-body bolts

10 Remove the remaining fender mounting
bolts (see illustrations).

11  Lift off the fender. It's a good idea to have
an assistant support the fender while it's being
moved away from the vehicle to prevent dam-
age to the surrounding body panels.

12 Installation is the reverse of removal.
Check the alignment of the fender to the hood
and front edge of the door before final tighten-
ing of the fender fasteners,

12.10a Location of the fender corner bolt
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13.3 Press the radiator grille clips
to release

13 Radiator grille - removal and
installation

Refer to illustrations 13.2 and 13.3

1 Remove the front bumper cover (see
Section 11).

2 Remove the radiator grille mounting
nuts, if equipped (see illustration).

3  Release the radiator grille clips along the
perimeter of the grille (see illustration). The
retaining clips can be disengaged by simply

pressing down on the tabs.
4  Pull the grille out and remove it.
5 Installation is the reverse of removal.

14 Cowil cover and vent tray -
removal and installation

Refer to illustrations 14.2a, 14.2b, 14.2¢c
and 14.3

1 Remove the wiper arms (see Chap-
ter 12).

14.2b Location of
the left cowl cover
fasteners

14.2a Location of
the right cowl
cover fasteners

2 Remove the push pin fasteners and
mounting screws securing the cowl cover (see
illustrations). Note: Use a small screwdriver
to pop the screw covers up to access the cow!
cover mounting screws (see Illustration).

3  If the vent tray needs to be removed, first
remove the wiper motor linkage assembly as

14.2c Remove the screw covers to access
the upper fasteners
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14.3 Location of the vent tray
mounting screws

15.2 Remove the cup screw

described in Chapter 12, then remove the vent
tray mounting bolts (see illustration).
4  |nstallation is the reverse of removal.

15 Door trim panels - removal and
installation

Warning: The models covered by this manual

15.1a Remove the screw from
the bezel . ..

15.3 Carefully pry the =sail panel
from the door

are equipped with Supplemental Restraint
systems (SRS), more commonly known as
airbags. Always disarm the airbag system
before working in the vicinity of any airbag
system component to avoid the possibility of
accidental deployment of the airbag, which
could cause personal injury (see Chapter 12).

15.1b ... then remove the bezel
from the handle

15.4a Carefully pry the screw cover off
the door panel and remove the door
panel mounting screw

Removal

Front and rear doors

Refer to illustrations 15.1a, 15.1b, 15.2, 15.3,
15.4a, 15.4b, 15.4c, 15.5, 15.6a, 15.6b,
15.7a, 15.7b and 15.7¢c

1 Remove the bezel from the door latch
release handle (see illustrations).

15.4¢ The rear door panel is not secured with mounting screws -
carefully pry the door panel using a flat-bladed screwdriver or
door panel tool until the door clips release

15.4b Location of the front door panel screws



15.5 Using a panel tool, pry the door
panel where the clips are located

15.7a Remove the door panel bracket screw

2  Remove the screw from the door pull cup
(see illustration).

3 On the rear door, remove the sail panel
(see lllustration).

4 Remove the door trim panel retaining
screws (see illustrations), then carefully pry
the panel out until the clips disengage (see
illustration). Work slowly and carefully
around the outer edge of the trim panel until
it's free. Note: The front doors use two screws

15.7c Use a scraper or razor blade to cut through the old sealant

Chapter 11 Body

15.6a Unplug the door panel window and
lock switch connector - front door shown

to secure the door trim panels, one near the
outer edge and one along the inside panel.
The rear door panel is not secured with
SCrews.

5 Using a screwdriver or trim panel tool,
carefully pry around the perimeter of the panel
to disengage the retaining clips (see illustra-
tion).

6  Unplug any wiring harness connectors
(see illustrations) and remove the panel.

15.6b Unplug the rear door window and
lock switch connector

15.7b Peel back the plastic watershield

7  For access to the door outside handle or
the door window regulator inside the door,
raise the window fully, then carefully peel
back the plastic watershield (see illustra-
tions).

Liftgate

Refer to illustrations 15.8 and 15.9

8 Remove the liftgate panel mounting
screws (see illustration).

15.8 Remo

v

e the screws from the lifigate panel
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15.9 Lower the panel and separate it from
the upper door rim

9 Using a screwdriver or trim panel tool,
pry out the clips and remove the trim panel
from the liftgate (see illustration).

10 For access to other components inside
the door, carefully peel back the plastic water-
shield.

Installation

11 Prior to installation of the door trim panel,
be sure to reinstall any clips in the panel which
may have come out when you removed the
panel.

12 Position the wire harness connectors for
the power door lock switch and the power
window switch (if equipped) on the back of the
panel, then place the panel in position in the
door. Press the door panel into place until the
clips are seated.

13 The remainder of the installation is the
reverse of removal.

16 Door - removal, installation and
adjustment

Warning: The models covered by this manual
are equipped with Supplemental Restraint

16.14 Adjust the door lock striker by
loosening the mounting screws and gently
tapping the striker in the desired direction

Y
16.6 Remove the bolt from the
door stop strut

systems (SRS), more commonly known as
airbags. Always disarm the airbag system
before working in the vicinity of any airbag
system component to avoid the possibility of
accidental deployment of the airbag, which
could cause personal injury (see Chapter 12).
Note: The door is heavy and somewhat awk-
ward to remove and install - at least two peo-
ple should perform this procedure.

Removal and installation

Refer to illustrations 16.6 and 16.8

1  Raise the window completely in the door.
Open the door all the way and support it from
the ground on jacks or blocks covered with
rags to prevent damaging the paint.

2  Disconnect the cable from the negative
battery terminal (see Chapter 5).

3 Remove the door trim panel and water-
shield as described in Section 15.

4 Disconnect all electrical connections,
ground wires and harness retaining clips from
the door. Note: It is a good idea to label all
connections to aid the reassembly process.

5 From the door side, detach the rubber
conduit between the body and the door. Then
pull the wiring harness through the conduit
hole and remove it from the door.

6 Remove the door stop strut boli(s) (see
iliustration). '

7  Mark around the door hinges with a pen
or a scribe to facilitate realignment during
reassembly.

8 With an assistant holding the door,
remove the hinge-to-door bolts (see illustra-
tion) and lift the door off. Note: Draw a refer-
ence line around the hinges before removing
the bolts.

9 Installation is the reverse of removal.

10 Reconnect the battery. After you're done,
the Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1).

Adjustment

Refer to illustration 16.14

11 Having proper door-to-body alignment is
a critical part of a well-functioning door assem-

16.8 Remove the door hinge bolts with
the door supported (bottom hinge similar)

bly. First check the door hinge pins for exces-
sive play. Fully open the door and lift up and
down on the door without lifting the body. If a
door has 1/16-inch or more play, the hinges
should be replaced.

12 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 parallel with the roof sec-
tion, 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 align-
ment.

13 To adjust the door-closed paosition, scribe
a line or mark around the striker plate to pro-
vide a reference point, then check that the
door latch is contacting the center of the latch
striker. If not adjust the up and down position
first.

14 Finally adjust the latch striker sideways
position, so that the door panel is flush when
closed and provides positive engagement with
the latch mechanism (see illustration).

17 Door latch, lock cylinder and
~ handles - removal and
installation

Caution: Wear gloves when working inside
the door openings to protect against cuts from
sharp metal edges.

Front handles and door !atch

assembly

Refer to illustrations 17.2, 17.3, 17.4a, 17.4b,
17.5, 17.6, 17.7, 17.8, 17.10, 17.11a

and 17.11b :
1  Raise the window, then remove the dool
trim panel and watershield (see Section 15).

2 Working inside the door, remove
the screw that secures the door latch



Chapter 11 Body

1115

17.2 Loosen this door latch screw

17.4b ... and remove the
rubber insulators

assembly (see illustration).

3 Remove the door handle cover from the:

exterior of the door (see illustration). Cau-
tion: Take care not to scratch the paint on the
outside of the door. Wide masking tape
applied around the handle opening before
beginning the procedure can help avoid
scratches.

17.7 Remove the door latch screws
(install new ones when reinstalling
the latch)

17.3 Remove the door handle cover

17.5 Remove this door latch
assembly screw

4 Remove the door handle by sliding it
toward the rear of the vehicle (see illustra-
tions).

5  Working inside the door panel, remove
the screw (see illustration) and loosen the
remote control assembly,

6 Release the clip and position the interior
door handle to the side (see illustration).

7 Remove the door latch screws (see

17.8 Release the clip and disconnect the
electrical connector

17.4a Slide the door handle toward the
rear of the vehicle to removeiit...

17.6 Pull the door handle from the door

illustration). The door latch screws must not
be reused. Always install new door latch
screws on reassembly.

8 Disconnect the door latch electrical con-
nector (see illustration).

9 Slide the door latch remote control
assembly toward the front of the vehicle.

10 Remove the anti-theft guard from the
latch assembly (see illustration).

17.10 Remove the anti-theft guard
assembly from the latch
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17.15 Remove the screws on the door
glass top run

11 Release the clip and and disconnect the
exterior door handle actuating rod (see illus-
trations).

12 Installation is the reverse of removal.

Rear handles and door latch

assembly

Refer to illustrations 17.14, 17.15, 17.16,
17.18, 17.19, 17.21, 17.22, 17.24a, 17.24b,
17.25a and 17.25b

13 Raise the window, then remove the door
trim panel and watershield (see Section 15).
14 Remove the electrical connector from
the rear door laich (see illustration).

15 Remove the bolts that retain the door
glass top run (see illustration).

16 Separate the door glass top run from the
door (see illustration).

17 Remove the door handle screws from
inside the door panel.

18 Remove the cover from the outside of
the door (see illustration). Caution: Take
care not to scratch the paint on the outside of
the door. Wide masking tape applied around
the handle opening before beginning the pro-
cedure can help avoid scratches.

17.11b ... then remove the actuating rod

from the door handie

17.16 Lift the door glass top run
from the door

19 Remove the door handle by sliding it
toward the rear of the vehicle (see illustra-
tion).

20 Working inside the door panel, remove
the screw and loosen the remote control
assembly.

21 Disconnect the door handle actuating
rod (see illustration).

17.19 Slide the door handle toward the
rear of the vehicle

17.14 Release the clip for the electrical
connector and unpiug it from the door
latch assembly

17.18 Remove the cover from the rear
door handle

22 Remove the door latch screws (see
illustration). The door latch screws must not
be reused. Always install new door latch
screws on reassembly.

23 Remove the rear door latch.

24 Release the cable conduit and discon-
nect the interior door handle cable (see illus-
trations).

17.21 Release the clip from the
actuating rod
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17.22 Remove the door latch screws but
do not reuse them

17.24a Release the door handle cable
conduit by lifting . . .

17.25a Pry the door handle clips . . .

25 Remove the rear door handle assembly
(see illustrations).
26 |Installation is the reverse of removal.

18 Door window glass - removal and
installation

Caution: Wear gloves when working inside
the door openings to protect against cuts from
sharp metal edges.

18.3 Remove the weatherstrip from the
front door glass channel

Front door glass

Refer to illustrations 18.3, 18.4 and 18.6

1 Remove the door trim panel and the
plastic watershield (see Section 15).

2  Lower the window glass all the way down
into the door.

3 Remove the weatherstrip from the front
door interior glass channel (see illustration).
4  Raise the window just enough to access
the window retaining bolts through the holes
in the door frame (see illustration).

18.4 Access the window retaining bolts
through the holes in the door frame

17.24b ... then sliding the cable end
through the slotted portion of
the handle casting

17.25b ... and separate the door handle from the door

5 Place a rag over the glass to help pre-
vent scratching the glass and remove the two
glass mounting bolts.

6 Remove the glass by pulling it up and
out (see illustration).

7  Installation is the reverse of removal.

Rear door glass

Refer to illustrations 18.11, 18.12, 18.13,
18.14 and 18.16

8 Remove the door panel and watershield

18.6 Lift the window glass from the door
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18.11 Remove the exterior sail panel
mounting screws

18.14 Remove the bolts that retain the
door glass top run

(see Section 15).

9 Remove the door window regulator (see
Section 19).

10 Lower the window glass all the way down
into the door,

11 Remove the interior sail panel (see illus-
tration 15.3) and the exterior sail panel (see
illustration).

12 Remove the weatherstrip from the rear
door glass channel (see illustration).

13 Remove the door belt line molding

18.20 Disconnect the liftgate
electrical connector

18.12 Remove the weatherstrip from the
rear door glass channel

-~

18.16 Lift the door glass top run from the
door interior

(see illustration).

14 Remove the door glass top run mounting
bolts (see illustration).

15 Position the door glass down and for-
ward, tilting it slightly.

16 Remove the door glass top run (see
illustration).

17 Remove the glass by pulling it up and
out.

18 Installation is the reverse of the removal
procedure.

18.21 Disconnect the heated grid wire

18.13 Remove the door belt line
molding piece

18.19 Remove the rubber access cover
and slide the harness from the slotted
portion of the access hole

Liftgate glass

Refer to illustrations 18.19, 18.20, 18.21,
18.22a, 18.22b and 18.23

19 Open the liftgate and remove the two
rubber access covers (see illustration).

20 Disconnect the liftgate electrical connec-
tor (see illustration).

21 Disconnect the heated grid wire electri-
cal connector (see illustration).

22 Have an assistant support the lifigate

18.22a Using the tip of a small
screwdriver, pry the release clip . . .
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18.22b ... and slide the the connector forward and

off the ballstud

and remove the two liftgate support struts
(see illustrations).

23 Remove the two liftgate window hinge
nuts (see illustration).

24 Installation is the reverse of removal.

19 Door window glass regulator -
removal and installation

Caution: Wear gloves when working inside
the door openings to protect against cuts from
sharp metal edges.

Front

1 Remove the door trim panel and the
plastic watershield (see Section 15).

2  Lower the window glass all the way
down.

Power window regulator

Refer to illustrations 19.6 and 19.7

3  Disconnect the cable from the negative
battery terminal (see Chapter 5).

4  Remove the screws that retain the door
window glass (see illustration 18.4).

5  Lift the door glass and have an assistant
hold the door glass upright.

19.6 Disconnect the window regulator motor connector

18.23 Location of the liftgate hinge nut on the left side

T

6  Disconnect the electrical connector from
the window regulator motor (see illustra-
tion).

7 Remove the regulator/motor assembly
mounting bolts (see illustration).

8 Remove the window regulator/motor
assembly from the door.

9  Reconnect the battery. After you're done,
the Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1).

10 Installation is the reverse of removal.
Lubricate the rollers and wear points on the
regulator with white grease before installa-
tion.

Manual window regulator

11 Remove the five mounting bolts and nuts
and remove the regulator assembly through
the service hole in the door frame.

12 Installation is the reverse of removal.
Lubricate the rollers and wear points on the
regulator with white grease before installa-
tion.

Rear
13 Remove the door trim panel and the
plastic watershield (see Section 15).

19.7 Location of the window regulator/motor mounting bolts

_of the vehicle

14 Lower the window glass all the way
down.

Power window regulator

Refer to illustrations 19.16 and 19.19

15 Disconnect the cable from the negative
battery terminal (see Chapter 5).

16 Remove the screws that retain the door
window glass (see illustration).

19.16 Location of the rear window
glass mounting bolts
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22.3 Remove the liftgate latch remote control connectors

liftgate latch remote control (see illustra-
tions). Note: All door lock rods are attached
by plastic clips. The plastic clips can be
removed by unsnapping the portion engaging
the connecting rod and then pulling the rod
out of its locating hole.

3 Remove the liftgate latch remote control
electrical connectors (see illustration).

4 Remove the screw and nuts securing the
latch to the door (see illustration). Remove
the latch assembly through the door opening.
5 Installation is the reverse of removal.

Liftgate latch and window

latch

Refer to illustrations 22.7 and 22.9

6  Open the back door and remove the
door trim panel and watershield as described
in Section 15.

7 Disconnect the liftgate window ajar
switch (see illustration).

8 Disconnect the liftgate window latch
actuating rod (see illustration 22.7).

9  Mark the location of the liftgate window
latch to insure correct alignment (see illustra-
tion).

22.7 Disconnect the liftgate window ajar
switch (A) and release the actuating rod
from the window latch (B)

10 Remove the liftgate window latch mount-
ing bolts. Separate the assembly from the lift-
gate.

11 Remove the liftgate latch mounting bolts
and the liftgate latch.

12 The remainder of the installation is the
reverse of removal.

23 Center console - removal and
installation

Warning: The models covered by this manual
are equipped with Supplemental Restraint
systems (SRS), more commonly known as
airbags. Always disarm the airbag system
before working in the vicinity of any airbag
system component to avoid the possibility of
accidental deployment of the airbag, which
could cause personal injury (see Chapter 12),

Automatic transaxle models
Refer to illustrations 23.3, 23.4a, 23.4b, 23.5
and 23.6

1 Disconnect the cable from the negative
battery terminal (see Chapter 5).

2  Raise the emergency brake handle.

22.9 Mark the location of the
liftgate window latch

22.4 Location of the liftgate latch remote control fasteners

3 Remove the floor console finish panel
from the console (see illustration).

4  Remove the front bolts from the floor
console (see illustrations).

5 Remove the bolts from the rear section
of the center console (see illustration).

6  Lift the center console from the vehicle
(see illustration). {

7 Installation is the reverse of removal.

8  Reconnect the battery. After you're done,
the Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1).

Manual transaxle models

9  Remove the manual transaxle shift knob
from the shift lever (see Chapter 7A).

10 Remove the floor console front finish
panel. _

11 Raise the parking brake handle.

12 Remove the floor console rear finish
panel.

13 Remove the floor console front and rear
bolts.

14  Lift the center console from the vehicle.
15 Installation is the reverse of removal.

23.3 Remove the finish panel from
the console by carefully lifting the
edges out of the locking tabs
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24 Dashboard trim panels

Warning: The models covered by this manual
are equipped with Supplemental Restraint
systems (SRS), more commonly known as air-
bags. Always disarm the airbag system before
working in the vicinity of any airbag system
component to avoid the possibility of acciden-
tal deployment of the airbag, which could
cause personal injury (see Chapter 12).

Instrument cluster bezel

Refer to iflustration 24.3

1 Disconnect the cable from the negative
battery terminal (see Chapter 5).

2 Remove the steering wheel (see Chap-
ter 10).

3 Remove the screws at the top of the
instrument cluster bezel (see illustration).

4  Grasp the bezel with both hands and pull
straight out to disengage the bezel from the
instrument panel.

5 Installation is the reverse of the removal
procedure. Make sure the clips are engaged
properly before pushing the bezel firmly into
place.

ol =

24.3 Remove the screws from the top of the instrument

cluster bezel

23.5 Location of the floor console rear
bolts - one on each side

6 Reconnect the battery. After you're done,
the Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1).

23.6 Lift the center console
from the vehicle

Lower trim panel

Refer to illustration 24.7

7  Release the locking tabs from the upper
latches, swing the trim panel down and
remove it from the instrument panel (see
illustration).

24.7 Release the upper locking tabs and swing the

trim panel down
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24.11 Remove the climate control knobs
from the control assembly

Center trim panel

8 Disconnect the cable from the negative
battery terminal (see Chapter 5),

9  Open the glove box door. Press the
release tabs toward the interior of the glove
box while pulling down on the door (see illus-
tration).

10 Disconnect the temperature control cable
from the heater/air conditioner housing (see
illustration).

. 2414 Location of

the climate control
assembly

mounting screws

24.9 With the glove box door open, press in on the corner tabs
and pull down to drop the door

_alh

R

24.12 Use a panel tool to pry the center
trim panel from the instrument panel

11 Remove the climate control knobs from
the center control assembly (see illustra-
tion).

12 Use a panel tool to pry the center trim
panel out slightly (see illustration).

13 Disconnect the electrical connectors
from the accessories (see illustration). Note:
It will be necessary to pull the center trim
panel out slightly to gain access to the remain-
ing electrical connectors.

14 Remove the climate control assembly

24.10 Drop the lever, install a dowel into the lock position (A) and
release the temperature control cable assembly by pulling the
release tab (B) away from the selector shaft

24.13 Disconnect the electrical
connectors from the center trim panel
control assembly

mounting screws (see illustration).

15 Remove the center trim panel from the
dash area.

16 |Installation is the reverse of removal.
Make sure the clips are engaged properly
before pushing the bezel firmly into place.

17 Reconnect the battery. After you're done,
the Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1).

Glove box

18 Open the glove box and squeeze the
sides in to allow the compartment to drop,
then remove the mounting screws (see illus-
tration 24.9).

25 Steering column covers -
removal and installation

Refer to illustrations 25.2a and 25.2b

Warning: The models covered by this manual
are equipped with Supplemental Restraint
systems (SRS), more commonly known as
airbags. Always disarm the airbag system
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25.2a Location of the steering column
cover Screws

before working in the vicinity of any airbag
system component to avoid the possibility of
accidental deployment of the airbag, which
could cause personal injury (see Chapter 12).
1  On tilt steering columns, move the col-
umn to the lowest position. Refer to Chap-
ter 12 and remove the ignition key lock cylin-
der.

2 Remove the screws, then separate the
halves and remove the upper and lower steer-
ing column covers (see illustrations).

3 Installation is the reverse of the removal
procedure.

26 Instrument panel - removal and
installation

Refer to illustrations 26.6, 26.7a, 26.7h, 26.8,
26.10, 26.14, 26.15, 26.16, 26.17, 26.22a,
26.22b, 26.23, 26.24, 26.27a, 26.27b, 26.28a
and 26.28b

Warning: The models covered by this manual
are equipped with Supplemental Restraint
systems (SRS), more commonly known as
airbags. Always disarm the airbag system
before working in the vicinity of any airbag
sysfem component fo avoid the possibility of
accidental deployment of the airbag, which
could cause personal injury (see Chapter 12).
1  Disconnect the cable from the negative
battery terminal (see Chapter 5).

25.2b Separate the upper and lower
steering column covers (steering wheel
removed for clarity)

26.7a Remove the fasteners from the
A-pillar lower trim panels - left
side shown

2 On tilt steering columns, move the col-
umn to the lowest position. Refer to Chap-
ter 10 and remove the steering wheel.,

3 Remove the passenger's side airbag
(see Chapter 12).

4 Remove the audio unit from the center of
the dashboard (see Chapter 12).

5 Remove the heater/air conditioner con-
trol assembly (see Chapter 3).

6 Remove the pin-type retainers from the
front door scuff plates (see illustration).

26.8 Location of
the instrument
panel connectors

26.6 Remove the front door scuff plate
fasteners and covers from the driver’s
and passenger’s side of the vehicle

26.7b Right side A-pillar trim
panel fasteners

7  Remove the pin-type retainers from the
A-pillar lower trim panels (see illustration),
then remove the panels.

8 Disconnect the instrument panel harness
connectors located by the cowl (see illustra-
tion).

9 Remove the hood latch bolts and posi-
tion the assembly off to the side without dis-
connecting the cable (see Section 10).

10 Remove the utility compartment (see
illustration).

26.10 Remove the utility compartment
mounting screws - two each side



26.16 Disconnect the vacuum
harness connector

11 Remove the steering column covers (see
Section 25).

12 On manual transaxle models, disconnect
the shift cable (see Chapter 7).

13 Disconnect the steering column interme-
diate shaft U-joint (see Chapter 10).

14 Remove the cover panel (see illustra-
tion).

26.22a Remove the screw covers. ..

Chapter 11 Body

26.15 Disconnect the instrument panel connectors below the

26.17 Remove the instrument panel
center brace mounting bolts

15 Disconnect the harness connectors
(see illustration).

16 Disconnect the climate control vacuum
harness (see illustration).

17 Remove the instrument panel center
brace (see illustration).

18 Disconnect the temperature control cable
from the heater/air conditioner assembly (see

26.22b ... and remove the A-pillar assist
handle mounting bolts

center dash

26.21 Disconnect the antenna connector

Section 24).

19 Press the glove box tabs toward the inte-
rior of the glove box and pull the door down
(see Section 24).

20 Disconnect the blower electrical connec-
tors (see Chapter 3).

21 Disconnect the interior antenna cable
connection (see illustration).

‘ s

26.23 Remove the garnish molding by
prying the edges with a panel tool
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26.24 Pry off this cover from the center of the instrument panel
and remove the boit underneath

26.27a Remove the finish panel from the left. ..

22 Remove the A-pillar passenger assist
handle (see illustrations).

23 Remove the windshield side garnish
moldings (see illustration).

24 Remove the small cover from the center
of the instrument panel (near the windshield),
then unscrew the bolt (see illustration).

26.28a Remove the bolts from the support structure on the left. ..

25 Remove the instrument cluster (see
Chapter 12).

26 Working in the instrument cluster cavity,
remove the instrument panel bolt (see illus-
tration).

27 Remove the finish panels from each side
of the instrument panel (see illustrations).

26.27b ... and right side of the instrument panel

28 Remove the instrument panel mounting
bolts from the support structure (see illustra-
tions).

29 Remove the center floor console (see
Section 23).

30 Remove the lower trim panel (see Sec-
tion 24). Then detach the bolts securing the

.. and right side of the instrument panel
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steering column and lower it away from the
instrument panel (see Chapter 10).

31 A number of electrical connectors must
be disconnected in order to remove the instru-
ment panel. Most are designed so that they
will only fit on the matching connector (male
or female), but if there is any doubt, mark the
connectors with masking tape and a marking
pen before disconnecting them.

32 Once all the fasteners are removed, lift
the instrument panel then pull it away from the
windshield and take it out through the driver's
door opening. Note: This is a two-person job.
33 Installation is the reverse of removal.

27.3 Disconnect any electrical connectors under the seat

27 Seats - rembval and installation

Front seat

Refer to illustrations 27.2a, 27.2b and 27.3
Warning: These vehicles are equipped with
side-impact airbags located in the outboard
sides of the front seat backs, and most mod-
els are also equipped with seat belf pre-ten-
sioners, which are also explosive devices.
Always disarm the airbag system before work-
ing in the vicinity of any airbag system compo-
nent to avoid the possibility of accidental
deployment of the airbag, which could cause
personal injury (see Chapter 12).

1 Pry out the plastic covers to access the

27.6 Location of the rear seat hinge bolts

N

seat tracks and their mounting bolts.

2  Remove the retaining bolis (see illustra-
tions). :

3 Tilt the seat upward to access the under-
side, then disconnect any electrical connec-
tors (see illustration) and lift the seat from
the vehicle.

4 |Installation is the reverse of removal.

Rear seat

Refer to illustration 27.6

5 Fold the seat forward.

6 Remove the hinge retaining bolts and
detach the seat from the vehicle (see illustra-
tion).

7 Installation is the reverse of removal.
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1 General information

The electrical system is a 12-volt, nega-
tive 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 compo-
nents not associated with the engine. Infor-
mation on the battery, alternator and starter
motor can be found in Chapter 5.

It should be noted that when portions of
the electrical system are serviced, the nega-
tive battery cable should be disconnected
from the battery to prevent electrical shorts
and/or fires,

2 Electrical troubleshooting -
general information

Refer to illustrations 2.5a‘and 2.5b

1 A typical electrical circuit consists of an
electrical component, any switches, relays,
motors, fuses, fusible links or circuit breakers
related to that component and the wiring and
connectors that link the component to both
the battery and the chassis. To help you pin-
point an electrical circuit problem, wiring dia-
grams are included at the end of this Chapter.
2  Before tackling any troublesome electri-
cal circuit, first study the appropriate wiring
diagrams to get a complete understanding of
what makes up that individual circuit. Trouble
spots, for instance, can often be narrowed
down by noting if other components related to

Ignition switch and key Iock cyltnder repiaoameni
19 Instrument cluster - removal and installation..
4 Instrument panel switches - rep!aoement.......................,.....‘........
21 Power door lock system - description....
24 Power window system - description ... .
20 Radio and speakers - removal and |nstallancn
2 Rear window defogger - check and repair...
3 Relays - general information and testing..
1 Steering column switches - replacement...

15 Turn signal and hazard flasher - check and replaoement 6
17 Wiper motors - check and replacement.... "
16 Wiring diagrams - general information..‘..‘..,...‘..‘..“.,..‘............‘..... 26

the circuit are operating properly. If several
components or circuits fail at one time,
chances are the problem is in a fuse or ground
connection, because several circuits are often
routed through the same fuse and ground
connections.

3  Electrical problems usually stem from
simple causes, such as loose or corroded _
connections, a blown fuse, a melted fusible™
link or a failed relay. Visually inspect the con-
dition of all fuses, wires and connections in a
problem circuit before troubleshooting the cir-
cuit.

4 If test equipment and instruments are
going to be utilized, use the diagrams to plan
ahead of time where you will make the neces-
sary connections in order to accurately pin-
point the trouble spot.
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2.5a The most useful tool for electrical troubleshooting is a

digital multimeter that can check volts, amps, and test continuity

5 The basic tools needed for electrical
troubleshooting include a circuit tester or volt-
meter (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 (see illustra-
tions). Before attempting fo locate a problem
with test instruments, use the wiring
diagram(s) to decide where to make the con-
nections.

Voltage checks

Refer to illustration 2.6

6 Voltage checks should be performed if a
circuit is not functioning properly, Connect one
lead of a circuit tester to either the negative
battery terminal or a known good ground.
Connect the other lead to a connector in the
circuit being tested, preferably nearest to the
battery or fuse (see illustration). If the bulb of
the tester lights, voltage is present, which
means that the part of the circuit between the

connector and the battery is problem free.
Continue checking the rest of the circuit in the
same fashion. When you reach a point at
which no voltage is present, the problem lies
between that point and the last test point with
voltage. Most of the time the problem can be
traced to a loose connection. Note: Keep in
mind that some circuits receive voltage only
when the ignition key is in the Accessory or
Run position.

Finding a short

7  One method of finding shorts in a live cir-
cuit is to remove the fuse and connect a test
light in place of the fuse terminals (fabricate
two jumper wires with small spade terminals,
plug the jumper wires into the fuse box and
connect the test light). There should be voit-
age present in the circuit. Move the suspected
wiring harness from side-to-side while watch-
ing the test light. If the bulb goes off, there is a
short to ground somewhere in that area, prab-
ably where the insulation has rubbed through.

2.5b A simple test light is a very handy tool for testing voltage

Ground check

8  Perform a ground test to check whether
a component is properly grounded. Discon-
nect the battery and connect one lead of a
continuity tester or multimeter (set to the ohm
scale), to a known good ground..Connect the
other lead to the wire or ground connection
being tested. If the resistance is low (less than
5 ohms), the ground is good. If the bulb on a
self-powered test light does not go on, the
ground is not good.

Continuity check

Refer fo illustration 2.9

9  Acontinuity check is done to determine if
there are any breaks in a circuit - if it is pass-
ing electricity properly. With the circuit off (no
power in the circuit), a self-powered continuity
tester or multimeter can be used to check the
circuit. Connect the test leads to both ends of
the circuit (or fo the “power” end and a good
ground), and if the test light comes on the cir-
cuit is passing current properly (see illustra-
tion). If the resistance is low (less than 5

2.6 In use, a basic test light's lead is clipped to a known good
ground, then the pointed probe can test connectors, wires
or electrical sockets - if the bulb lights, the circuit being
tested has battery voltage

2.9 With a multimeter set to the ohm scale, resistance can be
checked across two terminals -.when checking for continuity, a
low reading indicates continuity, a high reading or infinity

indicates high resistance or lack of continuity
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ohms), there is continuity; if the reading is
10,000 ohms or higher, there is a break some-
where 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 turned to ON, the test light should
come on (or low resistance should be indi-
cated on a meter).

Finding an open circuit

10 When diagnosing for possible open cir-
cuits, it is often difficult to locate them by sight
because the connectors hide oxidation or ter-
minal misalignment. Merely wiggling a con-
nector on a sensor or in the wiring harness
may correct the open circuit condition.
Remember this when an open circuit is indi-
cated when troubleshooting a circuit. Intermit-
tent problems may also be caused by oxidized
or loose connections.

11 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, motor, etc.) and to ground, from
which it is passed back to the battery. Any
electrical problem is an interruption in the flow
of electricity to and from the battery.

Connectors

12 Most electrical connections on these
vehicles are made with multiwire plastic con-
nectors. The mating halves of many connec-
tors are secured with locking clips molded into
the plastic connector shells. The. mating
halves of large connectors, such as some of
those under the instrument panel, are held
together by a bolt through the center of the
connector.

13 To separate a connector with locking
clips, use a small screwdriver to pry the clips
apart carefully, then separate the connector
halves. Pull only on the shell, never pull on
the wiring harmess as you may damage the
individual wires and terminals inside the con-
nectors. Look at the connector closely before
trying to separate the halves. Often the lock-
ing clips are engaged in a way that is not
immediately clear. Additionally, many connec-

tors have more than one set of clips.

14 Each pair of connector terminals has a
male half and a female half. When you look at
the end view of a connector in a diagram, be
sure to understand whether the view shows
the harness side or the component side of the
connector. Connector halves are mirror
images of each other, and a terminal that is
shown on the right side end-view of one half
will be on the left side end view of the other
half.

3 Fuses and fusible links - general
information

Fuses
Refer to illustrations 3.1a, 3.1b, 3.1c and 3.3

The electrical circuits of the vehicle are
protected by a combination of fuses, circuit
breakers and fusible links. Fuse blocks are
located under the instrument panel and in the
engine compartment (see illustrations).
Each of the fuses is designed to protect a
specific circuit, and the various circuits are
identified on the fuse panel cover. If the fuse
panel cover is difficult to read, or missing, you
can also refer to your owner's manual, which
includes a complete guide to all fuses and
relays in both fuse/relay boxes.

Miniaturized fuses are employed in the

3.1a The fusel/relay
box is mounted on the
left side of the engine
compartment; it
contains diodes (for
the starter relay and
for the air conditioning
compressor clutch),
fuses and relays, all of
which are listed by
location and function
on the underside of the
fuselrelay box cover

3.1b To open the fuse panel cover from
the left kick panel, pull here, then
disengage the two cover locator
tabs and remove the cover

fuse blocks. These compact fuses, with blade
terminal design, allow fingertip removal and
replacement. If an electrical component fails,
always check the fuse first. The best way to
check a fuse is with a test light. Check for
power at the exposed terminal tips of each
fuse. If power is present on one side of the
fuse but not the other, the fuse is blown. A
blown fuse can also be confirmed by visually
inspecting it (see illustration).

3.1c The passenger
compartment fuse/
relay box is located
either in the left kick
panel as shown, or on
the right-hand side of
the center console.
It contains fuses
and relays

Good

Bad

3.3 When a fuse blows, the element between the terminals melts -
the fuse on the left is blown, the fuse on the right is good
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B+ B+
86 30
e
85 87
Relay with

internal resistor

Control
circuits

- "'E"—

B+ B+
86
_’30
e :\.3-”\
85 87
Relay with
internal diode

5.2a Typical ISO relay designs, terminal numbering and circuit connections

Be sure to replace blown fuses with the
correct type. Fuses of different 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, this will be a short circuit in the wiring
caused by a broken or deteriorated wire.

Fusible links

Some circuits are protected by fusible
links. The links are used in circuits which are
not ordinarily fused, or which carry high cur-
rent, such as the starter circuit. If your vehicle
uses any fusible links, they'll be located in the
engine compartment fuse/relay box. Car-
tridge-type fusible links are similar in appear-
ance to a large fuse. After disconnecting the
cable from the negative battery terminal (see
Chapter 5, Section 1), simply unplug (or
unbolt) and replace a fusible link with one of
the same amperage.

4 Circuit breakers - general
information

Circuit breakers protect certain circuits,
such as the power windows or heated seats.

Depending on the vehicle's accessories, there

may be one or two circuit breakers, located in

the fuse/relay box in the engine compart-
ment.

Because the circuit breakers reset auto-
matically, an electrical overload in a circuit-
breaker-protected system will cause the cir-
cuit to fail momentarily, then come back on. If
the circuit does not come back on, check it
immediately.

For a basic check, pull the circuit breaker
up out of its socket on the fuse panel, but just
far enough to probe with a voltmeter. The
breaker should still contact the sockets.

With the voltmeter negative lead on a
good chassis ground, touch each end prong
of the circuit breaker with the positive meter
probe. There should be battery voltage at
each end. If there is battery voltage only at
one end, the circuit breaker must be
replaced.

Some circuit breakers must be reset
manually.

5 Relays - general information and
testing

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 compo-
nent. Relays use a low-current circuit (the
control circuit) to open and close a high-cur-
rent circuit (the power circuit). If the relay is
defective, that component will not operate
properly. Most relays are mounted in the

5.2b Most relays are marked on the
outside to easily identify the control
circuits and the power circuits -
four terminal type shown

engine compartment fuse/relay box, with
some specialized relays located above the
interior fuse box in the dash (see illustrations
3.1a and 3.1c). If a faulty relay is suspected,
it can be removed and tested using the proce-
dure below or by a dealer service department
or a repair shop. Defective relays must be
replaced as a unit.

Testing

Refer to illustrations 5.2a and 5.2b

2  Most of the relays used in these vehicles
are of a type often called “ISO” relays, which
refers to the International Standards Organi-
zation. The terminals of ISO relays are num-
bered to indicate their usual circuit connec-
tions and functions. There are two basic lay-
outs of terminals on the relays used in these
vehicles (see illustrations).

3  Refer to the wiring diagram for the circuit
to determine the proper connections for the
relay you're testing. If you can’t determine the
correct connection from the wiring diagrams,
however, you may be able to determine the
test connections from the information that fol-
lows.

4  Two of the terminals are the relay control
circuit and connect to the relay coil. The other
relay terminals are the power circuit. When
the relay is energized, the coil creates a mag-
netic field that closes the larger contacts of
the power circuit to provide power to the cir-
cuit loads.

5 Terminals 85 and 86 are normally the
control circuit. If the relay contains a diode,
terminal 86 must be connected to battery pos-
itive (B+) voltage and terminal 85 to ground. If
the relay contains a resistor, terminals 85 and
86 can be connected in either direction with
respect to B+ and ground.

6  Terminal 30 is normally connected to the
battery voltage (B+) source for the circuit
loads. Terminal 87 is connected to the circuit
leading to the component being powered. If
the relay has several alternate terminals for
load or ground connections, they usually are
numbered 87A, 87B, 87C, and so on.

7 Use an ohmmeter to check continuity
through the relay control coil.



Chapter 12 Chassis electrical system

12-5

a) Connect the meter according to the
polarity shown in the illustration for one
check; then reverse the ohmmeter leads
and check continuity in the other direc-
tion.

b) Ifthe relay contains a resistor, resistance
will be indicated on the meter, and should
be the same value with the ohmmeter in
either direction. .

c) If the relay contains a diode, resistance
should be higher with the ohmmeter in
the forward polarity direction than with
the meter leads reversed.

d) Ifthe ohmmeter shows infinite resistance
in both directions, replace the relay.

8 Remove the relay from the vehicle and
use the ohmmeter to check for continuity
between the relay power circuit terminals.
There should be no continuity between termi-
nal 30 and 87 with the relay de-energized.

9 Connect a fused jumper wire to termi-
nal 86 and the positive battery terminai.
Connect another jumper wire between termi-
nal 85 and ground. When the connections are
made, the relay should click.

10 With the jumper wires connected, check
for continuity between the power circuit termi-
nals. Now, there should be continuity between
terminals 30 and 87.

11 If the relay fails any of the above tests,
replace it.

6 Turn signal and hazard flasher -
check and replacement

Refer to illustrations 6.1, 6.4a, 6.4b and 6.4c

Warning: The models covered by this manual
are equipped with Supplemental Restraint
systems (SRS), more commonly known as
airbags. Always disarm the airbag system
before working in the vicinity of any airbag
system component fo avoid the possibility of
accidental deployment of the airbag, which
could cause personal injury (see Section 25).

6.4a To detach the turn signal/hazard

flasher unit from its mounting bracket,

press down here with your thumb to

release the locking tab and puli the
flasher unit to the rear

1 The turn signal and hazard flashers are
controlled from a single electronic flasher unit
which is mounted to the left of the steering
column under the instrument panel (see illus-
tration).

2 When the flasher unit is functioning prop-
erly, an audible click can be heard during its
operation. If the turn signal indicator (on the
instrument panel) on one side of the vehicle
flashes much more rapidly than normal, a
faulty turn signal bulb is indicated.

3  If both turn signals fail to blink, the prob-
lem may be due to a blown fuse, a faulty
flasher unit, a broken switch or a loose or
open connection. If a quick check of the fuse
box indicates that the turn signal fuse has
blown, check the wiring for a short before
installing a new fuse.

4  Toreplace the flasher, remove the flasher
from its mounting bracket and then disconnect
the electrical connector (see illustrations).
(It's easier to detach the flasher unit first, and
then disconnect the electrical connector.)

5 Make sure that the replacement unit is
identical to the original. Compare the old one
to the new one before installing it.

6 Installation is the reverse of removal,

7 Ignition switch and key lock
cylinder - replacement

Warning: All models covered by this manual
are equipped with a Supplemental Restraint
System (SRS), more commonly known as air-
bags. Always disarm the airbag system before
working in the vicinity of any airbag system
component to avoid the possibility of acciden-
tal deployment of the airbag, which could
cause personal injury (see Section 25).

Key lock cylinder
Refer to illustrations 7.3a, 7.3b, 7.3c, 7.4a
and 7.4b

1  Disconnect the cable from the negative

6.4b To disconnect the electrical
connector from the turn signal/hazard
flasher unit, depress this locking
tab with your thumb . ..

6.1 The turn signal/hazard flasher unit is
located under the instrument panel, to
the left of the steering column

-

Electrical connector

2  Electrical connector release (located
underneath the flasher unit, not visible
in this photo)

3  Mounting tab (lift up with a small
pocket screwdriver to release)

4  Plastic mounting bracket (it's not
necessary to remove this part, but if
vou have difficulty releasing the
mounting tab, you can pull the bracket
down to separate it from the metal
bracket above)

5  Turn signal/hazard flasher unit

battery terminal (see Chapter 5, Section 1).

2 Turn the ignition key lock cylinder to the
ON position.

3 Insert a 1/8-inch awl or punch through
the hole in the lower steering column cover,
insert it through the hole in the steering col-
umn housing and then simultaneously depress
the release button on the lock cylinder and
pull the lock cylinder out of the steering col-
umn housing (see illustrations).

6.4c ... and separate the connector from
the turn signal/hazard flasher unit
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7.3a To release the key lock cylinder from the steering column 7.3b .
assembly, insert a 1/8-inch awl or punch through this
hole in the steering column cover. ..

7.3¢ Key lock cylinder removal and
installation details

1  Release button

2 When installing the key lock cylinder,
align the edge of the key with the
release button to put the key in the
ON position

7.4b Key lock cylinder receptacle in
steering column housing

1 Narrow grooves

2  Wide groove

3  Release button iocating hole in
steering column housing

4  To install the lock cylinder, make sure
that the ignition key is still in the ON pasition
(see illustration 7.3c), then insert the lock
cylinder into the steering column housing with
the wide ridge and two narrow ridges on the

7.4a Key lock cylinder installation details

1 Narrow ridge (other narrow ridge, on
other side of cylinder, not visible)
2  Wide ridge

7.11a To detach the steering column
covers, remove these three screws . ..

.. through this

hole in the steering column housing, then
depress the release button on the lock cylinder and pull out the
lock cylinder (steering column cover removed for clarity)

lock cylinder aligned with the wide groove and
narrow grooves inside the lock cylinder recep-
tacle (see illustrations).

5 Rotate the key back to the OFF position.
This will allow the release button to extend
itself back into the locating hole in the steering
column housing.

6  Tum the lock to ensure that operation is
correct in all positions.

7  Reconnect the cable to the negative bat-
tery terminal.

8  After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

Ignition switch

Refer to illustration 7.11a, 7.11b, 7.12a,
7.12b, 7.14a, 7.14b and 7.14c

9  Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).
10 Remove the key lock cylinder (see
Steps 1 through 3).

11 Remove the upper and lower steering
column covers (see illustrations).

7.11b ... then pull the upper and lower
halves of the steering column cover
apart and remove them (steering
wheel removed for clarity)
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7.12a To disconnect the electrical
connector from the ignition switch . ..

12 Disconnect the ignition switch electrical
connector (see illustrations).

13 Lower the steering column to its lowest
tilt position.

14 Remove the ignition switch (see illustra-
tions).

15 Installation is the reverse of removal.

16 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

17 Verify that the ignition switch operates
correctly in the LOCK, ON, START and ACC
positions.

8 Steering column switches -
replacement

Warning: The models covered by this manual
are equipped with Supplemental Restraint
systems (SRS), more commonly known as
airbags. Always disarm the airbag system
before working in the vicinity of any airbag
system component to avoid the possibility of
accidental deployment of the airbag, which
could cause personal injury (see Section 25).

8.4 Disconnect the electrical connector
from the multi-function switch

7.12b ... depress this lock and pull out
the connector

7.14b ... and this button on
the bottom . ..

Multi-function switch

Refer to illustrations 8.4, 8.5a and 8.5b

1  Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).

2 Remove the key lock cylinder (see Sec-
tion 7).

3 Remove the steering column covers (see
illustrations 7.11a and 7.11b).

4 Disconnect the electrical connector from
the multi-function switch (see illustration).

8.5a To detach the multi-function switch,
remove these two screws. ..

7.14a To remove the ignition switch from
the steering column housing, release this
buttonontop...

7.14c ... then pull the ignition switch to
the left to disengage it from the steering
column housing

5 Remove the multi-function switch retain-
ing screws, then detach the switch from the
steering column (see illustrations).

6  Installation is the reverse of removal.

7  After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

8.5b ...then remove the switch from the
steering column assembly
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8.10 Disconnect the electrical connector
from the windshield wiper/washer switch

Windshield wiper/washer

switch

Refer to illustrations 8.10, 8.11a and 8.11b

8 Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).

9  Remove the key lock cylinder (see Sec-
tion 7) and the steering column covers (see
illustrations 7.11a and 7.11b).

9.2 Carefully pry the left/right power
mirror adjustment switch from the dash
with a small screwdriver (the switch is
secured to the dash by a small
metal tab on each side)

8.11a To detach the windshield wiper/
washer switch, remove
these two retaining screws. ..

10 Disconnect the electrical connector from
the windshield wiper/washer switch (see illus-
tration).

11 Remove the windshield wiper/washer
switch retaining screws, then detach the
switch from the steering column (see illustra-
tions).

12 Installation is the reverse of removal.

8.11b ... then
remove the switch
from the steering
column

9.3 Disconnect the electrical connector
from the left/right power mirror
adjustment switch; if the connector is
difficult to separate from the switch, use a
small screwdriver to carefully pry it loose

13 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

9 Instrument panel switches -
replacement

Warning: The models covered by this manual
are equipped with Supplemental Restraint
systems (SRS). more commonly known as
airbags. Always disarm the airbag system
before working in the vicinity of any airbag
system component to avoid the possibility of
accidental deployment of the airbag, which
could cause personal injury (see Section 25).

Left/right power mirror

adjustment switch

Refer to jllustrations 9.2 and 9.3

1 Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).

2 Carefully pry the power window switch
from the instrument panel (see illustration).
3  Disconnect the electrical connector (see
illustration) and remove the switch.

4  Installation is the reverse of removal.

5  After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

Instrument panel dimmer

switch
Refer to illustrations 9.7 and 9.8

6  Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).

7 Carefully pry the switch from the instru-
ment panel (see illustration).

8 Disconnect the electrical connector (see
illustration) and remove the switch.

9 Installation is the reverse of removal.

9.7 Carefully pry the instrument panel
dimmer switch from the dash
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9.8 Disconnect the electrical connector
from the instrument panel dimmer
switch and remove the switch

10 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

Hazard flasher switch

Refer to illustrations 9.12, 9.13, 9.14a

and 9.14b

11 Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).
12 Pry the center trim panel loose from the
dash (see illustration). (It's not necessary to
actually remove it.)

13 Disconnect the hazard flasher electrical
connector (see illustration).

14 To remove the hazard flasher switch,
squeeze the two locking tangs (see illustra-
tions) and push the switch out of the center
trim panel.

15 Installation is the reverse of removal.

16 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

Rear window defogger switch
17 The rear window defogger switch, which
is located to the left of the hazard flasher
switch, is removed and installed exactly the
same way as the hazard flasher switch (see
Steps 11 through 16).

Cigarette lighter

Refer to illustrations 9.20a and 9.20b

18 Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).
19 Remove the center trim panel (see
Chapter 11).

20 Pry open the two locking tangs and push
the cigarette lighter out of the trim panel (see
illustrations).

21 When installing the cigarette lighter in
the center trim panel, be sure to push the
lighter into the trim panel until it snaps into
place, indicating that it's fully seated.

9.12 Carefully pry the center trim panel
loose (it's not necessary to remove it)

1  Hazard flasher switch
2  Rear window defogger switch

9.14a To detach the hazard flasher switch
from the center trim panel, squeeze
these two locking tangs . . .

22 Installation is otherwise the reverse of
removal.

23 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

T

9.20a To release the cigarette lighter from
the center trim panel, pry these two
locking tangs out . ..

9.13 Disconnect the electrical connector
from the hazard flasher switch

9.14b ... with a pair of needle-nose pliers
and push the switch out of the trim panel;
push it out from the rear side; don’t try to
push the switch through the trim panel
from the front (center trim panel
removed for clarity)

1 Hazard flasher switch
2  Rear window defogger switch (remove
the same way)

9.20b ... and push the cigarette lighter
out of the trim panel from the back side;
when installing the cigarette lighter, make
sure that the dimpled area (A) on each
side of the lighter is aligned with a locking
tang, or the lighter won't be securely
fastened to the trim panel
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10.3 To detach the instrument cluster finish panel,
remove these two screws

10 Instrument cluster - removal and
installation

Refer to illustrations 10.3, 10.4a and 10.4b
Warning: The models covered by this manual
are equipped with Supplemental Restraint
systems (SRS), more commonly known as
airbags. Always disarm the airbag system
before working in the vicinity of any airbag
system component to avoid the possibility of
accidental deployment of the airbag, which
could cause personal injury (see Section 25).
Note: This procedure is intended for removing
the instrument cluster for access to other
components (such as during instrument panel
removal) only. If the instrument cluster
requires replacement, the job will have to be
performed at a dealer service department or
other qualified repair shop equipped with the
special scan tool that is required to upload the
module configuration data and download this
data into the new cluster.

1  Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).

2 Tilt the steering wheel to its lowest posi-
tion and move the transaxle shift lever out of
the way.

3 Remove the instrument cluster finish
panel screws (see illustration) and remove
the cluster finish panel. '

4  Remove the instrument cluster retaining
screws (see illustration), then pull out the
cluster and disconnect the electrical connec-
tors from the back side (see illustration).

5 Installation is the reverse of removal.

6 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
releamn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

11 Wiper motors - check and
replacement

Wiper motor circuit check

Note: Refer to the wiring diagrams at the end
of this Chapter for wire colors in the following
checks. When checking for voltage, probe a
grounded 12-volt test light fo each terminal at
a connector until it lights; this verifies voltage
(power) at the terminal. If the following checks
fail to locate the problem, have the system
diagnosed by a dealer service department or

10.4b ... pull out the
cluster and disconnect
the electrical
connectors from
the back side

10.4a To detach the instrument cluster, remove

these four screws . ..

other properly equipped repair facility.

1 If the wipers work slowly, make sure the
battery is in good condition and has a strong
charge (see Chapter 5). If the battery is in
good condition, remove the wiper motor (see
below) and operate the wiper arms by hand.
Check for binding linkage and pivots. Lubri-
cate or repair the linkage or pivots as neces-
sary. Reinstall the wiper motor. If the wipers
still operate slowly, check for loose or cor-
roded connections, especially the ground con-
nection. If all connections look OK, replace
the motor.

2 If the wipers fail to operate when acti-
vated, check the fuse (see Section 3). If the
fuse is OK, connect a jumper wire between
the wiper motor’s ground terminal and ground,
then retest. If the motor works now, repair the
ground connection. If the motor still doesn't
work, turn the wiper switch to the
HI position and check for voltage at the motor.
Note: The cowl cover will have to be removed
to access the electrical connector (see Steps
7 and 8). :

3 If there’s voltage at the connector,
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

et et gl ot
11.7a Remove each windshield wiper
arm retaining nut . . .
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11.7b ... mark the relationship of the
wiper arm to the shaft. ..

o

(see Step 1). If the motor still doesn't work,
replace it. If there's no voltage to the motor,
check for voltage at the wiper control relays.
If there's voltage at the wiper control relays
and no voltage at the wiper motor, have the
switch tested. If the switch is OK, the wiper
control relay is probably bad. See Section 5

11.8b To detach the left cowl vent panel, remove these fasteners
(the rear fasteners are Phillips screws; the front fasteners are pin-
type retainers, also referred to as pop fasteners)

- .. then pull the windshield wiper
arm off the shaft

11.7c

for relay testing.

4  If the interval (delay) function is inopera-
tive, check the continuity of all the wiring
between the switch and wiper control module.
5 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

11.9 Disconnect the

electrical connector

from the windshield
wiper motor

11.8a Remove the trim caps that cover up
the rear cowl fasteners (the ones nearer
the windshield)

11.8c To detach the right cowl vent panel, remove these fasteners
(the rear fasteners are Phillips screws; the front fasteners are pin-
type retainers, also referred to as pop fasteners)

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.

Wiper motor replacement

Windshield wiper motor

Refer to illustrations 11.7a, 11.7b, 11.7¢c,
11.8a, 11.8b, 11.8c, 11.9, 11.10 and 11.12

6 Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).

7 Remove the windshield wiper retaining
nuts (see illustration). Mark the positions of
the wiper arm on the windshield, then remove
the wiper arm (see illustrations).

8 Remove the windshield cowl cover (see
illustrations). Store all the trim caps, Phillips
screws and pin-type retainers in a plastic
bag.

9  Disconnect the wiper motor harness con-
nector from the windshield wiper motor (see
illustration).

10 Remove the windshield wiper motor/
linkage assembly mounting bolts (see illus-
tration).
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11.10 To detach the windshield wiper motor from the vehicle,

remove these bolts

11.16 To detach the rear window wiper
arm from the shaft, pull this locking tab
straight up with a pair of needle-nose
pliers, then pull the wiper arm
straight off the shaft

11 Lift the windshield wiper motor assembly
from the cowl area.

12 Remove the windshield wiper motor
mounting bolts (see iliustration) and sepa-
rate the motor from its mounting bracket.

13 Installation is the reverse of removal. Be

11.18 To remove the plastic cover for the
wiper motor, simply pop it off

11.12 To detach the windshield wiper motor from its mounting

bracket, remove these three bolts

11.17a Remove this protective cover for
the rear window wiper motor shaft nut . . .

ot

sure to align the marks you made on the wind-
shield wiper arms and the wiper arm shafts.
14  After you've reconnecied the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

11.19a Using a panel removal tool or a
screwdriver, detach the electrical
connector from its bracket ...

#

11.47b ... then unscrew the nut

Rear window wiper motor .
Refer to illustrations 11.16, 11.17a, 11.17b,
11.18, 11.19a, 11.19b and 11.20

15 Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).
16 Remove the rear window wiper arm (see
illustration).

17 Remove the protective cover for the rear
window wiper motor shaft nut, then remove
the nut (see illustrations).

11.19b ... then release this locking tab
with a small screwdriver and
unplug the connector
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11.20 To detach the rear window wiper motor from the rear
window, remove the mounting nut (1) and bolt (2)

A

18 Open the lifigate and remove the plastic
cover for the rear window wiper motor (see
illustration).

19 Disconnect the electrical connector from
the rear window wiper motor (see illustra-
tions).

20+ Remove the mounting nut and bolt (see
illustration) and remove the rear window
wiper motor.

21 Installation is the reverse of removal.

22 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

12 ' Radio and speakers - removal
and installation

Warning: The models covered by this manual
are equipped with Supplemental Restraint
systems (SRS), more commonly known as
airbags. Always disable the airbag system

12.2b Insert the special radio removal tools into the holes at each
end of the radio as shown, then push them in until you feel
the internal clips release

12.2a You'll need a pair of special radio removal tools (available
at most auto parts stores) or make your own from a couple of

pieces of coat hanger wire bent into a U-shape as shown

before working in the vicinity of any airbag
system component to avoid the possibility of
accidental deployment of the airbag, which
could cause personal injury (see Section 25).

Radio

Refer to illustration 12.2a, 12.2b, 12.3, 12.4a
and 12.4b :

1  Disconnect the cable from the negative
battery terminal (see Chapter 5, Section 1).

2  For theft protection, the radio receiver is
retained in the instrument panel by special
clips. Releasing these clips requires the use
of a pair of special radio removal tools, avail-
able at most auto parts stores, or two short
lengths of coat hanger wire bent into U-shapes
(see illustration). Insert the tools into the
holes at the corners of the radio assembly
(see illustration). Insert the tools until you
feel the internal retaining clips release.

3 Push outward on both removal tools and
simultaneously pull the radio assembly out of
the instrument panel (see illustration).

4  Disconnect the antenna and the electri-

12.3 Push outward on both radio removal tools and
simultaneously pull out the radio

12.4a When the radio has been pulled out
far enough to access the back side,
disconnect the antenna cable . . .

cal connector from the back of the radio (see
illustrations) and remove the radio from the
vehicle.
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12.4b ... and the electrical connector
from the radio

12.12 To detach a speaker from a rear
door, remove these four screws

5 Installation is the reverse of removal.
After reconnecting the electrical connector
and antenna cable, insert the radio into the
dash and slide it into place until you feel and/
or hear the retaining clips snapping into
place.

6  After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

13.1 Unscrew the antenna mast
with a 10 mm wrench

12.8 To detach a speaker from a front
door, remove these four screws

12.13 Before removing the speaker
from the rear door, disconnect
the electrical connector

Speakers

Front door speakers
Refer to illustrations 12.8 and 12.9

7  Remove the door trim panel (see Chap-
ter 11).

8 Remove the speaker mounting screws
(see illustration) and pull the speaker out of
its receptacle in the door.

12.9 Before removing the speaker
from the front door, disconnect
the electrical connector

9  Disconnect the electrical connector (see
illustration) and remove the speaker from
the vehicle.

10 Installation is the reverse of removal.

Rear door speakers

Refer to illustrations 12.12 and 12.13

11 Remove the door trim panel (see Chap-
ter 11).

12 Remove the speaker mounting screws
(see illustration) and pull the speaker out of
its receptacle in the door.

13 Disconnect the electrical connector (see
illustration) and remove the speaker from
the vehicle.

14 Installation is the reverse of removal.

13 Antenna and cable - removal and
installation

Warning: The models covered by this manual
are equipped with Supplemental Restraint
systems (SRS), more commonly known as
airbags. Always disable the airbag system
before working in the vicinity of any airbag
systern companent to avoid the possibility of
accidental deployment of the airbag, which
could cause personal injury (see Section 25).

13.3a Detach these
two cable clips.. . .
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e K |
. . and disconnect the antenna
cable connector

13.3b .

Antenna (and outside antenna

cable)
Refer to illustrations 13.1, 13.3a, 13.3b
and 13.6

Note: The antenna cable actually has two :

sections. This procedure describes the
removal procedure for the antenna mast, the
antenna mounting base and the outside part
of the antenna cable, which begins at the con-
nector below the blower motor housing and
extends to the antenna mounting base in the
right fender. For the removal procedure for
the rest of the antenna cable (the part from
the connector to the back of the radio, see
Step 9).

1 Remove the antenna mast (see illustra-
tion) from its mounting base.

2 Remove the right scuff plate and the right
lower A-pillar trim panel (see “Instrument
panel - removal and installation” in Chapter
11).

3 Working under the right end of the dash,
detach the two antenna cable clips and dis-
connect the antenna cable connector (see
illustrations).

4  Loosen the right front wheel lug nuts,

13.12 After removing the glove box, detach these three pin-type
retainers from the support brace running along the lower

Raise the vehicle and place it securely on
jackstands. Remove the right front wheel.

5 Remove the right inner fender splash
shield (see “Front fender - removal and instal-
lation” in Chapter 11).

6  Working inside the fender area, remove
the antenna cable grommet (see illustration),
pull the antenna cable into the fender area,
remove the antenna support bracket nut, then
pull the antenna mounting base down through
its hole in the fender and remove the mount-
ing base, support bracket and antenna cable
as a single assembly

7  Remove the electrical tape securing the
antenna cable to the support bracket and dis-
card the old antenna base and cable.

8 Installation is the reverse of removal.

(Inside) antenna cable

Refer to illustrations 13.12 and 13.13

Note: This procedure describes the removal
procedure for the rest of the antenna cable,
which begins at the connector shown in illus-
tration 13.3b and extends to the back of the
radio. If you want to remove the outside part of
the antenna cable, refer to Steps 1 through 8
above.

9  Remove the radio (see Section 12).

edge of the glove box recess

13.13 Detach these two pin-type retainers from the vertical
support brace located at the right side of the radio recess

13.6 Remove the
antenna cable
grommet, pull the
antenna cable into the
fender area, remove
the antenna support
bracket nut, then pull
the antenna mounting
base down through its
hole in the fender and
remove the mounting
base, support bracket
and antenna cable as
a single assembly

10 Remove the right scuff plate and kick
panel (see “Front fender - removal and instal-
lation” in Chapter 11), then disconnect
the inside part of the antenna cable from
the outside cable (see illustrations 13.3a
and 13.3b).

11 Remove the glove box (see Chapter 11).
12 Detach the three pin-type retainers that
secure the cable to the horizontal support
brace located on the lower edge of the glove
box recess (see illustration). :

13 There are two more pin-type retainers
(see illustration) securing the antenna cable
to the vertical support brace that's located on
the right side of the radio recess. Detach both
of them.

14 Remove the inside antenna cable.

15 Installation is the reverse of removal,

14 Rear window defogger - check
and repair

1 The rear window defogger consists of a
number of horizontal elements baked onto the
glass surface.

2 Small breaks in the element can be
repaired without removing the rear window.

s
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14.4 When measuring the voltage at the
rear window defogger grid, wrap a piece
of aluminum foil around the positive probe
of a voltmeter and press the foil against
the wire with your finger

Check

Refer to illustrations 14.4, 14.5 and 14.7

3 Turn the ignition switch and defogger
system switches to the ON position. Using a
voltmeter, place the positive probe against the
defogger grid positive terminal and the nega-
tive probe against the ground terminal. If bat-
tery voltage is not indicated, check the fuse,
defogger switch and related wiring. If voltage
is indicated, but all or part of the defogger-
doesn’t heat, proceed with the following tests.
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). Place the
negative probe on the defogger grid ground
terminal.

5 Check the voltage at the center of each
heating element (see illustration). If the volt-
age is 5 or 6-volts, the element is okay (there
is no break). If the voltage is zero, the element
is broken between the center of the element
and the positive end. If the voltage is 10 to
12-yolts the element is broken between the

14.13 To use a defogger repair kit, apply

masking tape to the inside of the window

at the damaged area, then brush on the
special conductive coating

14.5 To determine whether a heating
element has broken, check the voltage at
the center of each element; if the voltage
is five or six volfs, the element is

unbroken, but if the voltage is 10 or 12
volts, the element is broken between the
center and the ground side; if there's no

voltage, the element is broken between
the center and the positive side

center of the element and ground. Check
each heating element.

& Connect the negative lead to a good
body ground. The reading should stay the
same. If it doesn't, the ground connection is
bad.

7  To find the break, place the voltmeter
negative probe against the defogger ground
terminal. Place the voltmeter positive probe
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 deflects from several volts to
zero is the point at which the heating element
is broken (see illustration).

Repair

Refer to illustration 14.13

8  Repair the break in the element using a
repair kit specifically recommended for this
purpose, available at most auto parts stores.
Included in this kit is plastic conductive epoxy.
9  Prior to repairing a break, turn off the

15.2a To disconnect the electrical
connector from the headlight, squeeze
the two locking tabs on the side . ..

14.7 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

system and allow it to cool off for a few min-
utes.

10 Lightly buff the element area with fine
steel wool, then clean it thoroughly with rub-
bing alcohol. :

11 Use masking tape to mask off the area
being repaired.

12 Thoroughly mix the epoxy, following the
instructions provided with the repair kit.

13 Apply the epoxy material to the slit in the
masking tape, overlapping the undamaged
area about 3/4-inch on either end (see illus-
tration). :

14 Allow the repair to cure for 24 hours
before removing the tape and using the sys-
tem.

15 Headlight bulb - replacement

Refer to illustration 15.2a, 15.2b, 15.3, 15.4,
15.5, 15.6 and 15.7

Warning: Halogen gas filled bulbs are under
pressure and may shatter if the surface is
scratched or the bulb is dropped. Wear eye

15.2b ... and puil off the connector
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15.3 Remove the protective rubber boot
from the headlight assembly

15.6 When installing the new bulb, make sure that the three metal
tabs on the new bulb are aligned with the three grooves in the

15.4 To disengage the bulb retainer

spring, press each end of the spring

forward and unhook it, then swing
the retainer out of the way

plastic base, and that the bulb’s metal base is fully seated against
the plastic base, before securing it with the spring retainer

protection and handle the bulbs carefully,
grasping only the base whenever possible.
Do not touch the surface of the bulb with your
fingers because the oil from your skin could
cause it to overheat and fail prematurely. If
you do touch the bulb surface, clean it with
rubbing alcohol.
1 Make sure that the headlight switch and
the ignition switch are both turned off, then
open the hood.

-2  Disconnect the electrical connector from
the headlight assembly (see illustrations).
3  Remove the rubber boot from the head-
light assembly (see illustration).
4 Disengage the headlight bulb retainer
spring (see illustration).
5 Remove the bulb from the headlight
assembly (see illustration).
6  Without touching the glass part of the
new bulb with your bare fingers, insert the
bulb into the headlight assembly. Make sure
that the three metal tabs on the new bulb are
aligned with the three grooves in the plastic
base (see illustration), then push the bulb
into the headlight assembly until the bulb’s

metal base is fully seated against the plastic
base.

7  Swing the spring retainer back into place
and engage the spring ends with their respec-
tive hooks on the headlight assembly (see
illustration).

8 Install the protective rubber boot on the
headlight assembly.

9  Plug in the electrical connector.

10 Test the headlight operation, then close
the hood.

16 Headlights - adjustment

Refer to illustrations 16.1 and 16.3

Note: The headlights must be aimed correctly.
If adjusted incorrectly they could blind the
driver of an oncoming vehicle and cause a
serious accident or seriously reduce your abil-
ity to see the road. The headlights should be
checked for proper aim every 12 months and
any time a new headlight is installed or front
end body work is performed. It should be
emphasized that the following procedure is

15.5 Carefully remove the bulb from the
headiight assembly

15.7 When reconnecting the spring retainer, make sure that the
retainer ends are correctly engaged with the hooks

16.1 Headlight vertical adjustment screw
location (there is no horizontal
adjustment screw)

only an interim step that will provide tempo-
rary adjustment until the headlights can be
adjusted by a properly equipped shop.

1 The vertical adjustment screws are
located behind each headlight. (see illustra-
tion). (There are no horizontal adjustment
screws.)
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2  There are several methods for adjusting
the headlights. The simplest method requires
masking tape, a blank wall and a level floor.

3  Position masking tape vertically on the
wall in reference to the vehicle centerline and
the centerlines of both headlights (see illus-
tration).

4  Position a horizontal tape line in refer-
ence to the centerline of all the headlights.
Note: /t 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 from the wall, sitting
level, the gas tank half-full and no 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. Adjustment is
made by turning the adjusting screw clock-
wise to raise the beam and counterclockwise
to lower the beam.

7  With the high beams on, the high inten-
sity zone should be vertically 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 Headlight housing - replacement

Refer to illustrations 17.4, 17.5 and 17.6

1  Make sure that the headlight switch and
the ignition switch are turned off.

2 Remove the front bumper cover (see
Chapter 11).

3  Disconnect the electrical connector from
the headlight housing (see illustrations 15.2a
and 15.2b). Note: If's not necessary to remove
the rubber protective boot or the bulb to
remove the headlight housing. Of course, if
you're planning to replace the headlight hous-
ing, and therefore need to remove the boot

17.4 To detach the lower part of the headlight housing from 17.5 To detach the upper part of the headlight housing from the

the vehicle, remove these two bolts upper radiator crossmember, remove this bolt and nut

Yapicle ———
Centerline

L ]

| Front of Headlamp

__snneo-1 2-19.3 HAYNES]|

16.3 Headlight adjustment details

and bulb, it's easier to do so after you have
removed the headlight housing.

4  Remove the two lower headlight housing
mounting bolts (see illustration).

5 Remove the upper headlight housing
mounting bolt and nut (see illustration).

6 Remove the headlight housing (see
illustration).

7  Installation is the reverse of removal.

L

18 Horn - replacement

Refer to illustration 18.3

1 Loosen the left front wheel lug nuts.
Raise the vehicle and secure it on jackstands.
Remove the left front wheel.

2 Remove the front bumper cover (see
Chapter 11).

i
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3

Disconnect the electrical connector from

the horn (see illustration).

4

Remove the horn mounting nut and sep-

arate the horn from its mounting bracket.
Installation is the reverse of removal.

5

17.6 Carefully remove the headlight housing from the vehicle

19.3 To remove the turn signal bulb
holder, turn it counterclockwise 1/4-turn
and pull it out of the front turn
signal housing

19.6a To detach the high-mount brake light assembly from the
roof, remove these two screws and washers; discard the
old screws and washers and use new ones when you
install the high-mount brake light unit

18.3 To remove the horn, disconnect the electrical connector

and remove the mounting nut

19 Bulb replacement

Front turn signal bulbs
Refer to illustrations 19.3 and 19.4
1 Loosen the left or right front wheel lug
nuts. Raise the front of the vehicle and place

19.4 To remove the turn signal bulb from
the bulb holder, pull it straight out
of the holder

it securely on jackstands. Remove the left or
right front wheel.

2 Remove the left inner fender splash
shield (see "Front fender - removal and instal-
lation” in Chapter 11).

3  Locate the turn signal bulb holder (see
illustration). To remove the bulb holder, sim-
ply turn it counterclockwise 1/4-turn and pull it
out of the front turn signal assembly. (lt's not
necessary to disconnect the electrical con-
nector from the bulb holder.)

4  Remove the turn signal bulb from the
bulb holder (see illustration).

5 Installation is the reverse of removal.

High-mount brake light bulbs
Refer to illustrations 19.6a, 19.6b, 19.7a,
19.7b and 19.8 ]

6 Remove the high-mount brake light
assembly mounting screws (see illustration)
and washers, pull the assembly out and dis-
connect the electrical connector (see illustra-
tion). Then place the high-mount brake light
assembly on a work bench. Note: The manu-
facturer recommends that you discard the old
mounting screws and washers.

19.6b Pull out the high-mount brake light assembly and
disconnect the electrical connector
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19.7a To separate the high-mount brake light bulb holder 19.7b ... then pull the bulb holder assembly out of the lens
assembly from the lens, use a small screwdriver to disengage

all six retaining snaps (two, on other side, not visible) . . .

7  Separate the bulb holder assembly from
the lens (see illustrations), then remove the
bulb assembly from the housing.

19.8 To replace a high-mount brake
light bulb, simply pull it straight out
of the bulb holder

8 To replace a bulb, simply pull it straight
out of the bulb holder (see illustration).
9 Toinstall a new bulb, push it straight into

el ¥ il
19.11a To detach the brake/ftailfturn/
back-up light assembly from the rear

quarter panel, remove these two screws

19.11b To remove the brake/tail/turn/
back-up light assembly from the rear
quarter panel, pop loose these two locator
pins from their respective grommets in
the rear quarter panel

19.12a Brake/tail/turn signal/back-up light
assembly
1  Brake/ail light bulb
2 Turn signal light bulb
3  Back-up light bulb

the bulb holder.

10 Installation is the reverse of removal.
The manufacturer recommends that you use
new mounting screws and washers.

Brake/tail/turn/back-up light

bulbs

Refer to illustrations 19.11a, 19.11b, 19.12a,
19.12b and 19.13

11 Remove the two brake/tail/turn/back-up
assembly mounting screws (see illustration).
To remove the assembly, pull it to the rear to
disengage the two locator pins on the outer
edge of the lens from their corresponding
grommets in the rear quarter panel (see illus-
tration).

12 To replace a bulb, rotate the bulb socket
counterclockwise and remove the bulb socket
(see illustrations).

13 To remove a bulb from its socket, pull it
straight out (see illustration).

14 To install a bulb in its socket, push it
straight into the socket.

15 Installation is the reverse of removal.

19.12b To remove a brake/tail light, turn
signal or back-up light bulb socket, turn it
counterclockwise 1/4-turn and pull it out
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19.13 To remove a brakeltail light, turn
signal or back-up light bulb, simply pull
it straight out of the socket; to install a
bulb, simply push it straight into the
socket until it stops

License plate light bulbs

Refer to illustrations 19.16, 19.17 and 19.18
16 Pry the license plate light assembly from
the liftgate (see illustration).

17 To remove the bulb socket from the
license plate light assembly, turn it counter-
clockwise a 1/4-turn and pull it out (see illus-
tration).

18 To remove the bulb from the socket, pull
it straight out (see illustration).

19 To install a new bulb in the socket, push
it straight into the socket.

20 Installation is the reverse of removal.

Interior/map reading light

Refer to illustrations 19.21 and 19.22

21 Carefully pry the interior/map reading
light lens loose from the light assembly (see
illustration).

22 To replace one of the light bulbs in the
interior/map reading light assembly, simply
pull it out (see illustration).

23 Installation is the reverse of removal.

19.22 To replace a bulb in the interior/map reading light assembly,
simply pull it out

19.16 Pry the license plate light assembly
from the liftgate

19.18 To remove the bulb from the socket,
pull it straight out

Cargo light

Refer to illustration 19.25

24 To remove the cargo light assembly from
the headliner, simply pry it loose. Be careful
not to damage the headliner.

25 To remove the cargo light bulb (see
illustration), turn it counterclockwise a 1/4-

19.17 To remove the bulb socket from the
license plate light assembly, turn it
counterclockwise a 1/4-turn and pull it out

19.21 To remove the interior/map reading
light lens, carefully pry it off with a small
screwdriver inserted into this slot, which
is provided for this purpose (prying off
the lens elsewhere might damage or
scratch the housing)

turn and pull it out. To install a new bulb, insert
it into the bulb holder and turn it clockwise
until it locks into place.

26 Installation is the reverse of removal.

it

19.25 To replace the cargo light bulb, turn it counterclockwise

and pull it out; to install a new bulb, insert it into the bulb holder
and turn it clockwise until it locks into place
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20 Electric side view mirrors -
description

1 Most electric rear view mirrors use two
motors to move the glass; one for up and
down adjustments and one for left-right adjust-
ments.

2  The control switch has a selector portion
that sends voltage to the left or right side mir-
ror. With the ignition ON but the engine OFF,
roll down the windows and operate the mirror
control 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 elec-
tric motors running in the mirrors.

4 If the motors can be heard but the mirror
glass doesn’t move, there's a problem with
the drive mechanism inside the mirror.

5 If the mirrors do not operate and no
sound comes from the mirrors, check the fuse
(see Section 3).

6  If the fuse is OK, remove the mirror con-
trol switch. Have the switch continuity checked
by a dealership service department or other
qualified automobile repair facility.

7  Test the ground connections. Refer to
the wiring diagrams at the end of Chapter 12.
8  If the mirror still doesn't work, remove
the mirror and check the wires at the mirror
for voltage.

9  [fthere's not voltage in each switch posi-
tion, check the circuit between the mirror and
control switch for opens and shorts.

10 If there's voltage, remove the mirror and
test it off the vehicle with jumper wires.
Replace the mirror if it fails this test.

21 Cruise control system -
description

1 The cruise control system maintains
vehicle speed with an electrically-operated
motor located in the engine compartment,
which is connected to the throttle body by a
cable. The system consists of the Powertrain
Control Module, the speed control actuator,
the speed control cable, the speed control
indicator light, the speed control actuator
switches, the Brake Pedal Position (BPP)
switch, the Clutch Pedal Position (CPP) switch
(models with a manual transaxle) or the
Transmission Range (TR) sensor (models
with an automatic transaxle). The cruise con-
trol system requires diagnostic procedures
that are beyond the scope of this manual.
Listed below are some general procedures
that may be used to locate common prob-
lems.

2  Check the fuses (see Section 3).

3 Have an assistant operate the brake
lights while you check their operation (voltage
from the brake light switch deactivates the
cruise control).

4 If the brake lights don't come on or stay
on all the time, correct the problem and retest
the cruise control system.

5 Visually inspect the control cable
between the cruise control motor and the
throttle linkage for free movement. Replace it
if necessary.

6  Test drive the vehicle 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.

22 Power window system -
description

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,
regulators, glass mechanisms and associated
wiring.

2  The power windows can be lowered and
raised from the master control switch by the
driver or by remote switches located at the
individual windows. Each window has a sepa-
rate motor, which is reversible. The position of
the control switch determines the polarity and
therefore the direction of operation. '

3  The circuit is protected by a fuse and a
circuit breaker. Each motor is also equipped
with an internal circuit breaker, this prevents
one stuck window from disabling the whole
system.

4  The power window system will only oper-
ate when the ignition switch is ON. In addition,
many models have a window lockout switch
at the master control switch which, when acti-
vated, disables the switches at the rear win-
dows and, sometimes, the switch at the pas-
senger’'s window also. Always check these
items before troubleshooting a window prob-
lem.

5  These procedures are general in nature,
so if you can't find the problem using them,
take the vehicle to a dealer service depart-
ment or other properly equipped repair facil-
ity.

6 If the power windows won't operate,
always check the fuse and circuit breaker
first.

7  If only the rear windows are inoperative,
or if the windows only operate from the mas-
ter control switch, check the rear window lock-
out switch for continuity in the unlocked posi-
tion. Replace it if it doesn't have continuity.

8 Check the wiring between the switches
and fuse panel for continuity. Repair the wir-
ing, if necessary.

9 If only one window is inoperative from
the master control switch, try the other control
switch at the window. Note: This doesn't apply
to the driver’'s door window.

10 If the same window works from one
switch, but not the other, 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, discon-
nect 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 regula-
tor. If the regulator is not damaged and the
window moves up and down smoothly, replace
the motor. If there's binding or damage, lubri-
cate, 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 con-
sult the wiring diagram for the vehicle. If the
circuit is equipped with a relay, check that the
relay is grounded properly and receiving volt-
age.

23 Power door lock system -
description

1 A power door lock system operates the
door lock actuators mounted in each door.
The system consists of the switches, actua-
tors, a control unit and associated wiring.
Diagnosis can usually be limited to simple
checks of the wiring connections and actua-
tors for minor faults that can be easily
repaired.

2  Power door lock systems are operated
by bi-directional solenoids located in the
doors. The lock switches have two operating
positions: Lock and Unlock. When activated,
the switch sends a ground signal to the door
lock control unit to lock or unlock the doors.
Depending on which way the switch is acti-
vated, the control unit reverses polarity to the
solenoids, allowing the two sides of the circuit
to be used alternately as the feed (positive)
and ground side.

3 Some vehicles may have an anti-theft
system incorporated into the power locks. If
you are unable to locate the trouble using the
following general Steps, consult a dealer ser-
vice department or other qualified repair
shop.

4  Always check the circuit protection first.
Some vehicles use a combination of circuit
breakers and fuses. '
5 Operate the door lock switches in both
directions (Lock and Unlock) with the engine
off. Listen for the click of the solenoids operat-
ing.

6 Test the switches for continuity. Remove
the switches and have them checked by a
dealer service department or other qualified
automobile repair facility.

7  Check the wiring between the switches,
control unit and solenoids for continuity.
Repair the wiring if there's no continuity.

8  Check for a bad ground at the switches
or the control unit.

9 If all but one lock solenoids operate,
remove the trim panel from the affected door
(see Chapter 11) and check for voltage at the
solenoid while the lock switch is operated.
One of the wires should have voltage in the
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25.1 The passenger side airbag module
is located inside the dash, right above
the glove box

Lock position; the other should have voltage
in the Unlock position.

10 If the inoperative solenoid is receiving
voltage, replace the solenoid.

11 If the inoperative solenoid isn't receiving
voltage, check the relay for an open or short
in the wire between the lock solenoid and the
control unit. Note: /t's common for wires to
break in the portion of the harness between
the body and door (opening and closing the
door fatigues and eventually breaks the
wires).

24 Daytime Running Lights (DRL) -
general information :

The Daytime Running Lights (DRL) sys-
tem 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 won't be too bright
for daytime use, while prolonging headlight
life.

25 Airbag system - general
information and precautions

General information

Refer to illustration 25.1

1  All models are equipped with a Supple-
mental Restraint System (SRS), more com-
monly known as airbags. This system is
designed to protect the driver, and the front
seat passenger, from serious injury in the
event of a head-on or frontal collision and side
impacts. It uses an electronic crash sensor,
which is referred to by the manufacturer as
the Restraints Control Module (RCM) and a
side-impact sensor in each B-pillar. The air-

“

bag assemblies are mounted on the steering
wheel and inside the passenger’s side of the
dash (see illustration), and in the side of
each front seat back. Some 2001 models and
all 2002 and later models are equipped with
seat belt pre-tensioners. These are pyrotech-
nic devices controlled by the Restraints Con-
trol Module (RCM) that reduce the slack in the
seat belts during an impact of sufficient force
to trigger the airbags.

Airbag moduie

Driver’s airbag

2 The airbag inflator module contains a
housing incorporating the cushion (airbag)
and inflator unit, mounted in the center of the
steering wheel. The inflator assembly is
mounted on the back of the housing over a
hole through which gas is expelled, inflating
the bag almost instantaneously when an elec-
trical signal is sent from the system. A “clock-
spring” on the steering column under the
steering wheel carries this signal to the mod-
ule. This clockspring assembly can transmit
an electrical signal regardless of steering
wheel position. The igniter in the airbag con-
verts the electrical signal to heat and ignites
the powder, which inflates the bag.

3  For information on how to remove and
install the driver’s side airbag, refer to “"Steer-
ing wheel - removal and installation” in Chap-
ter 10.

Passenger’s airbag

4  The airbag is mounted above the glove
compartment. It consists of an inflator contain-
ing an igniter, a reaction housing/airbag
assembly and a trim cover.

5  The passenger’s side airbag is consider-
ably larger than the steering wheel-mounted
unit and is supported by the steel reaction
housing. The trim cover is textured and
painted to match the instrument panel and
has a molded seam, which splits when the
bag inflates.

Side impact airbags

6  These airbags are mounted on the out-
board side of the front seat back frames. In
the event of a side impact of sufficient force
they inflate, ripping open the front seat back
trim covers and deploy to protect the occu-
pant.

Restraints Control Module
(RCM)

7  This unit supplies the current to the air-
bag system (and seat belt pre-tensioners, on
models so equipped) in the event of the colli-
sion, even if battery power is cut off. It checks
this system every time the vehicle is started,
causing the “SRS" light to go on, then off, if
the system is operating properly. If there is a
fault in the system, the light will go on and
stay on, or it will flash or the dash will make a
beeping sound. If this happens, take the vehi-
cle to your dealer immediately for service.

Disarming the system and

other precautions

Refer to illustration 25.10

Warning 1: Failure to follow these precau-
tions could result in accidental deployment of
the airbag and personal injury.

Warning 2: Never probe the connectors of
the SRS. Do not move or remount from the
original position any SRS component. Never
Move an SRS component with the key in the
ON position. Do not use any memory saver
devices.

8 Whenever working in the vicinity of the
steering wheel, instrument panel or any of the
other SRS system components, the system
must be disarmed. To disarm the system:

2004 and earlier models

a) Point the wheels straight ahead and turn
the key to the Lock position.

b) Disconnect the cable from the negative
battery terminal. Refer to Chapter 5,
Section 1 for the disconnecting proce-
dure.

c) Wait at least two minutes for the back-up
power supply to be depleted.

2005 and later models

De-powering procedure

Note: The airbag warning lamp illuminates
when the Restraint Control Module fuse is
removed and the ignition switch is ON. This is
normal operation and does not indicate a fault
in the SRS.

a) Turn all accessories OFF.

b) Turn the ignition fo OFF.

c) Atthe Smart Junction Box, located at the
right side of the center console, remove
the cover.

d) With the cover off, locate and remove
the Restraints Control Module (RCM)
fuse.

e) Tumn the ignition ON and monitor the air-
bag warning light for a minimum of 30
seconds. If the correct RCM fuse has

25.11 The electrical connector for the
passenger’s side airbag is located above
the glove box recess, to the left of
the airbag module (glove box
removed for clarity)
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25.17 To detach the passenger side airbag from the dash, remove
these four bolts, then carefully but firmly push on the airbag
module to disengage the trim cover from the top of the dash

been removed the light will remain lit
continuously without flashing. If the air-
bag warning light does not remain lit
continuously, STOP and remove the cor-
rect fuse and monitor the light as out-
lined.

f) Turn the ignition switch OFF.

g) Disconnect the cable from the negative
terminal of the battery and wait at least
one minute before proceeding.

Re-powering procedure

Warning: Make sure that there is no one in
the vehicle and that nothing is blocking any
airbag module while performing the Re-power
procedure.

a) Tum the ignition switch from OFF to ON

b) Reinstall the RCM fuse in the Smart
Junction Box, then install the cover

¢) Connect the cable to the negative termi-
nal of the battery.

d) Check the system by turning the ignition
switch from ON to OFF.

e) Wait 10 seconds, then tumn the key back
to the ON position.

) Visually monitor the airbag warning light.
The light should remain lit for about &
seconds, then turn off.

g) It may take 30 seconds or more for the
RCM to complete the self tests. If any
fault is present in the system, the light
will either fail to light, remain lit or flash.

h) If the airbag warning light is inoperative
and a fault exists, a chime will sound in a
series of 5 sets of 5§ beeps.

i} If there is any fault in the system, bring
the vehicle to a professional automotive
repair facility for proper diagnosis and
repair.

9  Whenever handling an airbag module,
always keep the airbag opening (the trim side)
pointed away from your body. Never place the
airbag module on a bench or other surface
with the airbag opening facing the surface.
Always place the airbag module in a safe
location with the airbag opening facing up.

10 Never measure the resistance of any
SRS component or use any electrical test
equipment on any of the wiring or compo-
nents. An ohmmeter has a built-in battery sup-
ply that could accidentally deploy the airbag.
11 Never use electrical welding equipment
on a vehicle eguipped with an airbag without
first disconnecting the airbag electrical con-
nectors, located behind a panel on the under-
side of the steering wheel (driver's airbag)
(see Chapter 10) and above the glove box
(passenger's airbag) (see illustration) and
under each front seat (side-impact airbags).
On models with seat belt pre-tensioners, the
pre-tensioner electrical connectors are also
located under the seats.

12 Never dispose of a live airbag module or
seat belt pre-tensioner. Return it to a dealer
service department or other qualified repair
shop for safe deployment and disposal.

Airbag module removal and
installation

Driver’s airbag module and
clockspring

13 Refer to Chapter 10, “Steering wheel -
removal and installation”, for the driver's side
airbag module and clockspring removal and
installation procedures.

Passenger’s airbag module

Refer to iflustrations 25.16 and 25.17

14 Disarm the airbag system as described
previously in this Section.

15 Remove the glove box (see “Instrument
panel - removal and installation” in Chap-
ter 11).

16 Disconnect the electrical connector (see
illustration 25.11).

17 Remove the airbag module mounting
bolts (see illustration). After removing the
bolts, carefully but firmly push up on the air-
bag module to disengage the trim cover from

. the top of the dash (the airbag module and

trim cover are attached and are removed as a

25.18 Pull the trim cover and the airbag from the dash as
a single assembly. Be sure to keep your body
positioned to the side of the airbag

e

single assembly). Do NOT try to pry open the
trim cover from up top, or you will damage the
surface of the dash and/or the trim cover.

18 Working from above, pull the airbag trim
cover and airbag module out of the dash (see
illustration). Be sure to heed the precautions
outlined previously in this Section.

19 Installation is the reverse of the removal
procedure. Tighten the airbag module mount-
ing bolts securely.

20 After you've reconnected the battery, the
Powertrain Control Module (PCM) must
relearn its idle and fuel trim strategy for opti-
mum driveability and performance (see Chap-
ter 5, Section 1 for this procedure).

Side-impact airbag

21 Under normal circumstances there would
never be a reason to remove a seat airbag.
However, if it has been determined that there
is a problem with the side-impact airbag mod-
ule, the work must be left to a dealer service
department or other qualified repair shop.

26 Wiring diagrams - general
information

Since it isn't possible to include all wiring
diagrams for every year covered by this man-
ual, the following diagrams are those that are
typical and most commonly needed.

Prior to troubleshooting any circuits,
check the fuse and circuit breakers (if
equipped) to make sure they're in good condi-
tion. Make sure the battery is properly charged
and check the cable connections (see Chap-
ter 1).

When checking a circuit, make sure that
all connectors are clean, with no broken or
loose terminals. When unplugging a connec-
tor, do not pull on the wires. Pull only on the
connector housings themselves.
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AJAR | 1 *®| GLASS
Dl O VO -
H
L [ i P S |
W/ ROOF BLK BLK
OPENING
PANEL
.
< VIO/ORG i
-
VIO, vig, VIg,
Ollé Gﬂé Gﬁé
3 A
CARGO FRONT FRONT
LAMP NTERIOR INTERIOR /
LAMP MAP LAMPS
ASSEMBLY
oM DOOR ON DOOR
MAP
‘[Oﬂ F OFF LAMPS
- r
BLK 1
e LT GRN/ LT GRM/ BLK
ORG CRG
BLK
L ]
3 BLK
LT GRMN/ORG a2

Interior lighting system (2001 and 2002 models)
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Interior lighting system (2003 models)

HOT AT HOT IN START HOT IH RUN
ALL TIMES OR RUN OR ACC
W L ST - S| SR 10 ™ — 7] CENTRAL
I | JUNCTION
| — lno:t (Cam)
| FUSE FUSE FUSE FUSE |
26 27 16 8
: 304 104 104 1oa |
|
i e = e e R S T e e R e | i S AR
% =
BLX, ORG/ RED, BLK
WHT LT GRN YEL PNK
L ] . . L]
BLK/ ORG/ ni:ré/ BLE/
WHT LT GEN YEL J PNk
i e I s I - e S T “]GENERIC
|ELECTRONIC
| MODULE
I ekl SRR, " s M-S . 155 PN, IOV RPRDPNS OIS, MU SO0 ) s SN . O P R ) J
i~ = &
B/ | Lt GRN/ | BLK vio/ LT GRN/ DK BLU LT GRN PHK/ WHT/ LT
WHT ORG ORG BLK ¥ LT BLU vio sEiu
Ll
LT GRN/ LT GRN/ PHK,/
BLK BLK LT BLU
o = 45~ 71 DRIVER [~ 1 PASSENGER — LEFT REAR T TRIGHT REAR
| | | *| SIDE | *|SIDE | ®|DOOR LOCK | *|DUOR LOCK
| | | | FRONT | | FROD;T | I?C'runonmm | |?CTUATD§" )
DOOR DoO AJAR SWI AJAR SWITCH
il 1 G L Jipck umtT L Jiock umr L J [ | 8
INSTRUMENT JAR AJAR 5 :
CLUSTER SWITCH) SWITCH) LFTSATE . sl HEIBATE
BLK BLK BLK BLK SWITCH AJAR
SWITCH
nLKI BLK
[ ] [ L L] [ ]
e b BLK BLK BLK BlK nu<|
- - = 4. 3 2 2
. VIO/ORG I
L]
Va
W/ SUNROOF —=
v/ vio/ vio/ vie,/ VIO ORG/
ORG ORG ORG ORG o LT GRN
CARGO FRONT FRONT RIGHT LEFT [~ — —]ELECTRO—
LAMP INTERIOR INTERIOR/ VANITY VANITY | | CHROMATIC
LAMP MAP MIRROR MIRROR | INSIDE
MPS LAMP LAMP | MiRROR
ASSEMBLY | | uMIT
ROOF | |
ING
ON DOOR PANEL) (e
Iu F]. 1: DOOI
2: OFF I l
= = 3 ON
BLEK LT GRH/ LT GRN/
ORG ORG
LT GAN/ BLK BLK BLK BLK
L] al
-
BLK
LT GRN/ [ ®
9RG BLK BLK
- + +
G
e Bl IF EQUIPPED
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HOT AT HOT AT HOT IN RUN HOT IN_START HOT AT
ALL TIMES ALL TIMES OR ACC OR RUN ALL TIMES -
r ~ 7] CENTRAL
I FUSE Ié‘é’i"{&'é)
| 26 |
I N )
¥ ]
RS 1 RED/
I | RED/LT Bl T 8L
'l ] ® L ]
| | BLK/PHK BLK BLK/
| )_L_.._._. m{( WHT BLK BLK 2
i @"mg | i qp—.—(
I N s
L swrcw | . ORG/BUC 1l ook
TGRITION
SWITCH Ywm_:!((_. UNLOCK
F————— 4 iselis UToeK swirce
ORG/LT_GRM
Yo ORG/LT GRN__ RED, 2001-2002 TRIBUTE
: I (OR RED/YEL) \r:{ ¢ (2001 :smn;
| I ESCAPE | = L
I I ORG/ YEL/RED
! ! LT GRN o—— VEL/RED k. unLock
B —
I ]l H ORG/BLK .l » LocK
| :_ J’ ;l).,_..ﬂ-” PHK » o
| e ™
| Proctssor | PRETAD e
INSTRUMENT ®
CLUSTER .
PNK/BLK .
_ PNKJORG ¢
“““““ ": BLK/PNK
I T"::;g:: ORG/LT GRN PASSENGER SIDE
FRONT DOOR
| |curnnnl)——:—"'<ﬂ( LOCK UNIT
I |curnoul?—m RSk
| | L ] o (
IueaoLaue c'mL:‘S—“m/m—bgf;%f"’s | ,_"’“‘Z‘.’E_._((—[@)]J
|
1 1§ WHT/RED & EXTERIOR LIGHTS LIFTGATE LOCK
 ERRERIOR "-""’sk_; * SrstEM : l ACTUATOR
: HORN mLI:: YEL/LY GRN # HORMS SYSTEM : l s
| \ Vvio/oRo oL PNk/BIK
L )Jb 1 J&(
1 mn| o—F__q | TR ew
|
j I ° AJAR
LT_GRN/ORG |1 BLK _ BLK
|INTERIOR LAHPS|}—W.¥—-—-—>,NTERW T || e * —
[INTERIOR wal)—%r (i LEFT REAR
I BATTERY |y BT £ DOOR LOCK
| RF LocK ml)—/ By 1 ACTUATOR
| RF UNLOCK ml m’:ﬁ? L PHK/ORG
| RF pOOR AJARD——DE o= | ® HKORS
| LR 00OR AJAR! el PNK/LT BLU | | B
I unock u::uT'J—""'S(-c'-"?-E ¥
} LocK Wl+ I « FNKP;:_:‘ stKu
RR DOOR AJAR| J——ENK/LT BL o -
ILF unLocx Ml)___g___nzn b
: LF UNLOCK ‘"IM ik » AJAR
| LF LOCK IN| T CRN/BLE i ._—(.
| LF DOOR AJAR|— a—u-LyaLx RIGHT REAR
| REAR GLASS|——rmmun DOOR LOCK
| UFTGATE AJARD———bres AcTupTon
| LOCK/UNLK M)TL
| cmuual)—-—-— W w,r msszuazn Ww/0 g;siggfzn .
Efz;&"_é':_ﬂ SWTeH [ ke
RED/ORG
MODULE (GEM) P"K Pm:( —;(
Wit WHT/ LT BLUY/ vio/
VA ALK ORG | DK BLU/LT BRN (L | iniock
PASSENGER 3 SEEE
| |“""°0"\‘f | 5'°E LIFTGATE LIFTGATE 5 ANTI= WHT/VIO oL o ock
| | Locxf | P00k 20 bt sl
| Ig:n o IswrrCH SWITCH 3| swireH ¢ LT GRN/BLK (..‘\H
I |
| | | 7 2003, ® AJAR
L L s 3] BLK
T BEX BLk oRG ESCAPE |  pBLK 4 BLK
BLE - L]
. & (NOT USED) i LT GRN/ DRIVER SIDE
BLK / BLK FRONT DOOR
Bik] BLK ORG LOCK UNIT
e E 3 =3 k-3 I yREr 1INSTRUMENT
| |CLUSTER
| |
L=l

Power door lock system
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HOT AT
ALL TIMES
[T = = = 7] BATTERY
| FUSE | JUNCTION
| 220 | BoX (BJE)
404
{52 e A
HOT AT TAN/BLK
ALL TIMES
e e e e e e e e e e e e e e e e e e —1 CENTRAL
| FUSE | JUNCTION
| i1 | 80 {cJB)
| 104 \
| ACCESSORY |
I DELAY |
| | ¥ RELAY |
I b |
| 2003 !
| ESCAPE, |
| 2001-02 | 2001-03 ]
| ESCAPE TRIBUTE |
: FUSE I
| 3DAE EXCEPT 2001 TRIBUTE) |
| 4DA (2001 TRIBUTE) |
| e
A e e R ] e e PR | ., = —— —t
LT &W"REDI RED/LT BLU

[~ "] GENERIC

| | ELECTRONIC
: | MoDULE (GEM)
Js el
RED/LT BLU o R[D/Lr BLU
RED/LT BLU__
RED/LT BLU MASTER WINDOW,/DOGR
L LOCK/UNLOCK SWITCH
r ______________________________________ e e e e R R e AL WA AT —l
DRIVER WINDOW

ONE

69 ILLUPMINATION

L]

LOCKOUT
SWITCH I
ue i DOWN /' passEnGER
[ S T - i R AP et gy il
LK WHT, RED WHT/ TAN/ RED, YE
: e YEL LT By 2k o
nucl
IS L
WHT, RED/ | TAN/ YEL, RED/ | GRY/
vs{ R IR el fur elu| oG
k, A
PASSENGER
SIDE
i- WINDOW ._I_.
ADJUST
SWITCH — o
YEL YEL/

WHT/ RED
BLK

L

o~

DRIVER SIDE
FRONT FOWER
WINDOW MOTOR

YEL/
BLK| LT BLU

‘f RED, YEL/ YEL/
\"E{ BLE LT BLU
PASSENGER SIDE LEFT REAR POWER
FRONT POWER WINDOW MOTOR
WINDOW MOTCR

Power window system

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

_____ i |]

YEL/ | RED/| GRY/
LT BLU|LT BLY ORG

RIGHT -
REAR
WINDOW

ADJUST

DOWN Up | SWITCH

YEL/
BLK
YEL/
Blk| Lr BLU

RIGHT REAR POWER
WINDOW MOTOR




12-40

Chapter 12 Chassis electrical system

HOT AT ALL TIMES
—_—————

TAN/
LT BLU

ANTENNA

NCA

R REAR
R REAR
R FRONT
R FRONT
L REAR
L REAR
L FRONT
L FRONT

ILLUMINATION
MICROPROCESS SIG
FUSED IGNITION

POWER

FUSED IGNITION

SPKR (+)
SPKR (-)
SPKR (+)

SPKR (=) | Do

SPKR (+)
SPKR (-)
SPKR (+)
SPKR (-)
GROUND
GROUND
GROUND

AUDIO UNIT

T IGNITION

-
|
|
=

-

TAN TAN,
LT BL{F LT EL{!

2003
ESAPE

EXCEPT 2003
ESCAPE

INTERIOR
LIGHTS
SYSTEM

LT BLU/RED (OR GRY/BLK
RED/BLK

|

HOT AT

ORG
LT GR{I

LORG/
LT GRN

————

TRIBUTE

HOT IN RUN

cC

+ 1CENTRAL

FUSE| JUNCTION
12 |BOK (cJe)
S5A

P |
{| |

3 TAN/LT BLU

3 ORG/LT GRN
) YEL/BLK

_ORG/RED

| R |
INSTRUMENT
CLUSTER

L_BRN/PNK

3\ WHT/LT GRN

DK _GRN /' ORG

© TAN/YEL

’: GRY/LT BLU

L _ORG/LT GRN

’

3 LT BLU/WHT

) BLK/LT GRN (OR BLK) ol
) BLK/

LT GRN
SR 'i B g :ascnps

ESCAPE

LT _BLU/WHT

ORG/LT GRN

[

GRY/LT BLU
LY

{L

BRN/PNK

TAN/YEL

{E

RED

DK _GRN/ORG
WHT/LT GRN

ORG,

BRN/PNK
ORG/RED

e

L

P

N L

AL L1

LEFT
FRONT
SPEAKER

Audio system

LEFT
REAR
SPEAKER

RIGHT
FRONT

SPEAKER

RIGHT
REAR
SPEAKER
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Instrument cluster and related circuits

NT  HOT IN START HOT IN ACC  HOT AT HOT IN
CLUSTER _ORRUN ORRUN _ AU TIMES STARTORRUWN _
r FUSE FUSE - L FUSE FUSE "] BENTRAL
| 4 8 27 16 | Box
| 104 104 104 104 |
ENGINE COOLANT b s R e -
TEMP GAUGE
Dk GRN/|  BLK/PNK ORG, RED/YEL] LT o LT GRN
LT GRN LT GRN 'ﬁ% RE \
: : _I.LEEHLEEL((..\ |
SPEEDOMETER BLK/PNK ORG, RED/YEL
o i
SWITCH
i : ) . DK_GRN/LT GRN
MANUAL 4
FUEL GAUGE S
MANUAL gt ALy R T
I : ) — | AUTO FOUR-WHEEL
4WD DRIVE SWITCH
AUTD F———
TACHOMETER o el |
f==tintoy
FOUR-WHEEL
DRIVE RELAY
DK BLU  EEE oy |
CHECK FUEL LT BLU/BLK | I
(2063 esEare) FOUR-WHEEL
! DK_GRN/LT GRN DRIVE CONTROL
| @ BLK/YEL BLK/YEL (I' T
| |
AIR BAG IND | |
LT BLU/BIK T BLu/BLK (I_ J!
) = ! RESTRAINTS
.|,._@_,._,)_|.umm.mm.a- ANJORG ¢ 1uvs 1Nk
PNK/LT BLU COMNECTOR (pLc) CONTROL MODULE
4-WHEEL DRIVE IND i
Y JAN/ORG IANJORG
L ]
y—ENK/LT BLY 4 Pmsa.r_m_(:_ J'
4 IWERTRAIN
CONTROL MODULE
o)
kL BLU/YEL LT BLUZYEL | |
DK _GRN et |
> BRAKE SHIFT
U194 38 RLOCK
P
y—BLK/PHK BLK/PNK o BLK/PNK |
YEL/WHT, e
IGNITION
T BLU SWITCH
- BLK/PNK ey
¥ | |
. Y28 /LT_GEN P )
A GENERIC ELECTRONIC
RED/YEL MODULE (GEM)
T
MH_(I |
m.._.(l |
o
ABS CONROL
MODULE
CHECK
& ENGINE IND
ABS IND
STARTING/ CRUISE
CHARGING CONTROL _K
SYSTEM SYSTEM YEL/WHT - '|
{ |
o/0 OFF
VL o —BLK/WHT e i
nuuL} ORG/ aLK/ vio, LT BLU g
i RED et PRGN/ wein]| DK aRes i aiiontennds
LOW COOLANT
: " = F—jo1 FBRAKE [ Low
! PRESSURE FLUID COOLANT
/ | SWITCH f LEVEL j LEVEL
LOW FUEL Low 1 /swTcH o |SWITCH
2 IND G oL E 2 & RATEC
CHARGE SPEED ND = NGINE)
IND CNTRL BLK BLK
IND
L ] L]
BLK BLK/ BLK
ORG
S £ G




AUDI

15025
16026

Haynes Automotive Manuals

NOTE: If you do not see a listing for your vehicle, consult your local Haynes dealer for the latest product information.

Integra 86 thru '89 & Legend 'B6 thru 'S0
Integra "90 thru '93 & Legend '91 thru '95

Jeep CJ - see JEEP
‘Concord/Homet/G 70 thru '83
(Renault) Alllance & Encore '83 thru '87

4000 all models '80 thru '87
5000 all models '77 thru '83
5000 all modeis "84 thru '88

AUSTIN

BMW
18020
18021
18022

18025
18050

BUICK
19010

19020
10025
18030

21030

Healey Sprite - sse MG Midget (68015)

3/5 Series '82 thru "62

3 Series including Z3 modsls '92 thru '88
3-Series, E4E chassis ‘90 thru '05,

Z4 models 03 thru ‘05

3201 all 4 cyl modets '75 thru '83

1500 thru 2002 except Turbo '58 thru 77

Bulck Century 87 thru '05

‘Cadillac Rear Wheal Drive '70 thru ‘83
Eldorado & Seville - see
GM (38075, 38030, 38031)

CHEVROLET

10308
24010
24015
24018

24017
24020

:

24027

i

24041

§§§§§§§§§

24070
24071
24072
24075

24081

:

10310

§§§§§§§§§ LIRS

le, Malibu, El Camino '69 thru ‘87

Lumina '90 thru '94 - see GM (38070}
Lumina & Monte Carlo '95 thru "05
Lumina APV - see GM (38035)

Luv Pick-up all 2WD & 4WD ‘72 thru '82
Malibu - ses GM

Monte Carle all models 70 thru '88
Monte Carlo "85 thru '01 - see LUMINA

Nova/Geo
Pick-ups "87 thru '87 - Chevrolst & GMC,
all V8 & in-ine 6 cyl, ZWD & 4WD '67 thru '87;
&.lhnlblnu. Blazers & Jimmys 67 thru "3
Pick-ups '88 N—MM&GMC.
all full-size models "88 thru *98; C/K Classi
wawmaumm'mmw Sﬂburhln
'92 '99; Tahoe & Yukon '95 thru '89
-ups '89 thru '06 - Chevrolet Silverado
aeuc Sherra mmmmsmmww
Yukon/Yukon XL/Avalanche '00 thru
5-10 & GMC 5-15 Pick-ups '82 Ihn.l 83
S-10, Sonoma & Jimmy '34 thru '04
TrailBlazer EXT,

Chevrolet Eauro- & GMC Savana
Full-size Vans "96 thru '05

ghrﬂhr glﬂu Oul'h.ui Manual
Plymouth Breese ™ they

Daymmo.wg
nea'“.'i"‘“" Emgte Vision 1% theu ‘a7
|nmfd'wmns i
qu-n'usmru
Mldllu'&?tl’lm'%
PT Cruiser all modnls 'u1 thru 'OG 4
w‘um
mmvm thru '05 %

2008X all models '80 thru '83

B-210 all models 73 thru '78

210 all models °78 thru '82

240X, 260Z & 280Z Coupe 70 thru '78

280ZX Coupe & 2+2 79 thru '83

B00ZX - see NISSAN (72010)

510 & PL521 Pick-up 68 thru '73

510 all models ‘78 thru '81

mhﬂ- Pick-up all models '73 thru '78
Serles Pick-up - NISSAN (72030)

Slmdl _moeisls.‘??m gﬁ

30008
30010
30011
30012

400 & 600 - see CHRYSLER (25030)
Aries & Plymouth Reliant '81 thru '88
Caravan & Ply. Voyager '84 thru '95
Caravan & Ply. Voyager '96 thru '02
Challenger/Plymouth Saporro '78 thru '83
Challenger '87-'T6 - ses DART (30025)
Caravan, Chrysler Voyager, Town &
Country '03 thu '06

Colt/Plymouth Champ "78 thru '87
Dakota Pick-ups all modaels '87 thru "96
Durango '98 & '89, Dakota ‘87 thru '99
Dedge Durango m«lﬁa '00 thru '03
Dodge Dakota models '00 thru '04
Dodge Dura "04 thru '06,
Dakota 05 and '06

Dart, h

& Valiant € cyl models '67 thru ‘78

Daytona & Chrysler Laser '84 thru '89

Intrepid - see Chrysier (25025, 25026)
& Meon "85 thru "99

ge lymouth
Pick-ups all full-size models 74 thru "93
Pick-ups all full-size models '94 thru '01
Dodge Full-size Pick-ups '02 thru '05
Ram 50/D50 Pick-ups & Raider and
Plymouth Arrow Pick-upa '79 thru '83
Dodge/Ply./Chrysler RWD '71 thru '89
Shadow/Plymouth Sundance '87 thru "84
Spirit & Plymouth Acclaim '89 thru "85
Vans - Dodge & Plymouth ‘71 thru '03

Talon - see MITSUBISHI (68030, 68031)
Vislon - see CHRYSLER (25025)

124 Sport Coupe & Spider '68 thru '78
X1/9 all models '74 thru ‘80

Ford Automatic Transmission Overhaul
Ford Engine Overhaul Manual
Aerostar Mini-vans '86 thru "7

Aspire - s5ee FORD Festiva (36030)
Contour/Mercury Mystigue '95 thru '00
Courier Pick-up all models '72 thru '82

Expedition - see FORD Pick-up (36059)
Ford Escape & Mazda Tribute '01 thru '03
Explorer & Mazda Navajo '81 thru '01
Ford & Mercury

02 thru '06

Fairmont & Mercury Zephyr 78 thru ‘B3
Festiva & Asplre '88 thru '87

Fiesta all models '77 thru "80

Focus all models '00 thru '05

Ford & Mercury Full-size '75 thru '87
Ford & Mercury Mid-size 75 thru '86
Mustang V8 all modeis "64-1/2 thru '73
Mustang Il 4 cyl, VB & V8 '74 thru '78
Mustang & Mercury Capri 78 thru '86
Mustang all models "84 thru "04
Mustang '05 thru '07

Pick-ups and Bronco '73 thru ‘79

F-150 & Expedition '37 thru '03, F-250
'97 thru "99 & Lincoln Navigator '58 thru '02
‘Super Duty Pick-up, Excursion '09 thru '06
F-150 full-size '04 thru "06

Pinto & Mercury Bobeat 75 thru '80
Probe

Taurus & Meorcury Sable '96 thru "0

Tempo & Mercury Topaz '84 thru "4

Thunderbird/Marcury '83 thru '88
rcury Cougar "898 thru '97

Vans all VB Econofine models '88 thru '91

Vans full size "92 thru '05

Windstar Mini-van '95 thru '03

GEHERAL MOTORS

10360

40030

GMC

Bﬁnitcgntmy, Chevrolet Celebrity,
Oids Cutlass Ciera & Pontiac 8000 '82 thru '96
Buick Chevrolet Lumina,

Cutiass Supreme & Pontiac

ﬂmnd Prix front whesl drive '88 thru '05
Buick Skyhawk, Gadillac Cimarron,

Chevrolet Cavalier, Oldsmobile Firenza
Pontiac J-2000 & Sunbird "82 thru '94
Chevrolet Cavalier/Pontiac Sunfire 95 thru '04
Chevrolet Cobalt & Pontiac G5 '05 thru '07
Buick Skylark, Chevrolet Citation,
, Pontiac Phoenix ‘Wﬂw 'BS

dsmobile
nado 71 thru '85, Seville 'B0 thru '85,
Buick Riviera '79 thru '85
Cadlliac Eldorado & Seville "85 thru '01,
DeVille & Buick Riviera '86 thru "93,
Fleetwood & Olds Toronado '86 thru ‘92
DeVilie '94 thru "05, Seville 92 thru ‘04
Chevrolet Lumina APV, Oldsmobile
Silhoustte & Pontiac Trans Sport "90 thru "96
Chevrolet Venture, Olds Sithoustts,
Pontiac Trans Sport & Montana 97 thru '05
General Motors Full-size
Rear-wheel Drive - ses BUICK (15025)

' Metro - ses CHEVROLET Sprint (24075)

Prizm - see CHEVROLET (24060) or

ru "83
Tracker - see SUZUKT Sama!(mloj

Vans & Pick-ups - see CHEVROLET

HONDA

42010
42011
42012
42013
42014
42015
42020
42021
42022
42023

42025

Accord CVCC all models '76 thru '83
Accord all models '84 thru '89

Accord all models '90 thru '93

Accord all models '84 thru "87

Accord all modeis "88 thru '02

Honda Accord models '03 thru '05
Civic 1200 all models '73 thru 79

Civic 1300 & 1500 CVCC "80 thru "83
Civic 1500 CVCC all models '75 thru 79
Civic all models ‘84 thru '31

Civic & del Sol "92 thru "85

Civic "96 thru "00, CR-V "97 thru '01,
Acura integra 'S4 thru '00

Passport - see ISUZU Rodeo (47017)
Civic '01 thru '04, CR-V '02 thru '04
Honda Odyssey models '89 thru '04
Honda Pilot 03 thru '07, Acura MDX '01 thru '07
Prelude CVCC all models '79 thru '89

HYUNDAI

43010
43015

iIsuzu
47017
47020

Elantra all models '96 thru ‘01
Excel & Accent all models '86 thru "98

Hombre - see CHEVROLET §-10 (24071)
Rodeo '91 thru ‘02, Amigo '88 thru "02,
Honda '85 thru "02

Trooper "84 thru *91, Pick-up '81 thru "93

JAGUAR

49010
48011
49015

JEEP
50010

LEXUS
LINCOLN
Navi

58010

81010
61011
61016
81016
81020

61030

61035
61036
51040
61041
61042

XJ6 all 6 cyl models "68 thru '86
XJ6 all models '88 thru "84
XJ12 & XJS all 12 cyl models 72 thru 85

Cherckee, Comanche &

Limited all models '84 thru '01

CJ all models 489 thru "86

Grand Cherokee all models "83 thru '04
Grand Wagoneer & Pick-up '72 thru '81
Wrangler ail models "87 thru '03

Liberty '02 thru '04

Sephia '94 thru '01, Spectra 00 thru 04
ES 300 - see TOYOTA Camry (92007)

- sae FORD Pick-up (36055)
Rear Wheel Drive all models "70 thru '06

GLG {rear whesl drive) '77 thru '83
GLC (front wheel drive) ‘81 thru "85

323 & Protegé 20 thru '00

MX-5 Miata "90 thru "97

MPV all models "89 thru '84

MNavajo - see FORD Explorer (36024)
Pick-ups '72 thru '93

Pick-ups "94 on - see Ford (36071)

RX-7 all models "79 thru '85

RAX-7 all models '86 thru '91

626 (rear wheel drive) '78 thru '82

626 & MX-8 (front wheel drive) '83 thru "82
826 '8 thru "1, & MX-6/Ford Probe '93 thru ‘01

MERGEDES—BENZ
83012

63015
63020
63025
63030

123 Series Diesel '76 thru "85

190 Series 4-cyl gas models, '84 thru '88
230, 250 & 280 6 cyl sohc "88 thru "T2
280 123 Series gas models '77 thru '81
350 & 450 all models '71 thru '80

MERCURY

84200

G
56010
66015

MITSUBISHI
68020 Coi

68030
Pl

68031
BB035
B8040

Villager & Nissan Quest '83 thru '01
All other

titles, see FORD listing.

MGB Roadster & GT Coupe '62 thru '80
MG Midget & Austin Healey Sprite
Roadster '58 thru ‘80

rdia, M.MFMII‘
Eclipse '85 thru ‘01, mbm'sﬁm’ﬂﬂ
thru "03

Mitsubishi Galant 94
Pick-up '83 thru '96, Montero '83 thru '83

NISSAN

72010
72015
72020
72021
72030
72031

72040
72050
72051
T2060

&)
73016

B00ZX all models incl. Turbo 'B4 thru '89
Altima all models '83 thru "04

Maxima all models '85 thru 82

Maxima all modals ‘93 thru "1

Pick-ups '80 thru 97, Pathfinder '87 thru '95
anllorﬁuk-np‘%ﬁru‘ﬂ# Xierra "00 thru
'04, Pathfinder "96 thru "04

Pulsar all models '83 thru '88
Sentra all modeis "82 thru '84
Sentra & 2005X all modsis "85 thru '04
Stanza all models 82 thru "80

ILE
Cutlass '74 thru '88
For other OLDSMOBILE titles, see
mmw.ﬂfkﬁm

PLYMOUTH

For PLYMOUTH titles, see DODGE.

PONTIAC

78008
79018
78018
78040

Fiero ali modeis '84 thru 88

Firebird V& models except Turbo 70 thru '81
Firebird all models '82 thru '92

Mid-size Rear-wheel Drive 70 thru "87

PORSCHE

80020
B0025
80030
BO035

811 Coupe & Targa models 65 thru "89
914 all 4 cyl models '69 thru ‘76

924 all modals incl. Turbo '76 thru '82
9844 all models incl, Turbo '83 thru ‘89

RENAULT

SAAB
84010

Alliance, Encora - see AMC (14020)

800 including Turbo '79 thru '88

SATURN

87010
87011
87020

Saturn all models 91 thru '02
Saturn lon ‘03 thru '07
Saturn all L-series models '00 thu ‘04

80002
89003
89100
ag101

1100, 1300, 1400 & 1800 71 thru '79
1600 & 1800 2WD & 4WD "80 thru '94
Legacy models '80 thru '99

Legacy & Forester "00 thru '08

SUZUKI

20010
'I‘OYO
mm

92007
82008

Samurai/Sidekick/Geo Tracker '86 thru '01

006 Camry all models '83 thru "91

Camry all models '32 thru '96
Camry/Avalon/Solara/Lexus ES 300 *97 thru ‘01
Toyota Camry, Avalon and Solara &
Lexus ES all models '02 thru '05
Celica Rear Wheel Drive '71 thru '85
Celica Front Wheel Drive '86 thru ‘98
Celica all models 79 thru '82
Corolla all models '75 thru '78

Corolia rear wheel drive models *80 thru '87
Carolla front wheel drive models '84 thru '82
Corolia & Geo Prizm "93 thru "02

Corolla models '03 thru '05

Corolla Tercel all models '80 thru '82
Corona all models '74 thru "82

Cressida all models 78 thru '82

Land Cruiser FJ40/43/45/55 '68 thru 'B2
Land Crulser FJ60/62/80/FZJ80 "B0 thru "96
MR2 all models "85 thru "87

Pick-up all models *68 thru '78

Pick-up all models '78 thru "85

Tacoma '95 thru "04,

4Runner "96 thru '02 T100 '93 thru '88
Tundra "00 thru '05, Sequoia "1 thru "06
Previa all models '91 thru '85

Prius 01 thru '08

RAV4 all models '96 thru '05

Tercel all models '87 thru "84

Slenna all models '98 thru '02
Highlander & Lexus RX-330 '99 thru '06

TRIUMPH

87010
87015
97020
97040

Spitfire all models "62 thru '81
TRT all models '75 thru '81

Beetle & Karmann Ghia '54 thru ‘79
New Beetle '98 thru '05

Rabblt, Jalh. Scirocco, & Plnk-u gas
models 75 thru '82 & Convertible a2
Golf, GT1 & Jetta 93 thru 38, Cabrio Bﬁihru’ﬂﬂ
Golf, GTI, Jetta & Cabrio "38 thru '02
Rabbit, Jetta, Pick-up diesel "77 thru "84
Passat '98 thru '01, Audi A4 '96 thru '01
Transporter 1600 all modeis '68 thru ‘79
Transporter 1700, 1800, 2000 72 thru 79
Type 3 1500 & 1600 '63 thru 73
‘Vanagon air-cooled modals '80 thru '83

120, 130 Serles & 1800 Sports '61 thru '73
140 Series all models '66 thru ‘74

240 Series all models '76 thru '93

740 & 760 Series all models ‘82 thru "88

TEOHBDOK MANUALS

10200

otive Computer Codes
OGD il & Electronic Engine
Management Systems
Emisslons Control Manual
Fuel Injection Manual, 1978 thru 1985
Fuel Injection Manual, 1986 thru 1999
Holley Carburetor Manual
Rochester Carburetor Manual

nith/Stromberg/SU

Chevrolet Engine Overhaul Manual
Chrysler Engine Overhaul Manual
Ford Engine Overhaul Manual

GM and Ford Diesel Engine Repair
Building Engine Power Manual
Small Engine Repair Manual

Ford

GM Aut t reisteicieil i

Automotive Bedy Repair & Painting
Brake Manual

Automotive Detaling Manual

Automotive Electrical Manual

Automotive Heating & Alr Conditioning

Automotive Tools Manual
Used Car Buying Guide
Welding Manual

ATV Basics

50ce to 250cc

SPANlSH MANUALS

99088 Ford

98003 Reparacidén de Carroceria i l’illurl
Holl

Automotriz

Inyeccién de Combustible 1986 al 1999

& GMC 67 al "BT
Chevrolet & GMC Camionetas "68 al 98

Chevrolet Camionetas Cerradas '65 al ‘95
Dodge Caravan/Ply, Voyager '84 al '95
Ford Camionetas y Bronco '80 al "84
Ford Camionetas Cerradas ‘69 al '91
Modelos de Tamafio Mediano '75 al ‘86
Ford Taurus & Mercury Sable ‘86 al ‘95
GM Modelos de Ta Grande ‘70 al "80

Toyota Camionetas y 4-Runner 79 al "85

Over 100 Haynes
motorcycle manuals

also available 10-07

Haynes North America, Inc., 861 Lawrence Drive, Newbury Park, CA 91320 » (805) 498-6703



Common spark plug conditions

NORMAL

Symptoms: Brown t
electrode wear. Corres
operating conditions.

Recommendation: When new spark plugs are
installed, replace with plugs of the same heat range.

WORN

Symptoms: Rounded electrodes
with a small amount of deposits on
the firing end. Normal color. Causes
hard starting in damp or cold
weather and poor fuel economy.,
Recommendation: Plugs have
been left in the engine too long.
Replace with new plugs of the
same heat range. Follow the rec-
ommended maintenance schedule.

CARBON DEPOSITS
Symptoms: Dry sooty deposits
indicate a rich mixture or weak igni-
tion. Causes misfiring, hard starting
and hesitation.

Recommendation: Make sure the
plug has the correct heat range.
Check for a clogged air filter or
problem in the fuel system or
engine management system. Also
check for ignition system problems.

ASH DEPOSITS

Symptoms: Light brown deposits
encrusted on the side or center
electrodes or both, Derived from ol
and/or fuel additives. Excessive
amounts may mask the spark,
causing misfiring and hesitation
during acceleration,
Recommendation: if excessive
deposits accumulate over a short
time or low mileage, install new
valve guide seals to prevent seep-
age of oil into the combustion
chambers. Also try changing gaso-
line brands.

OIL DEPOSITS

Symptoms: Qily coating caused
by poor oil control. Oil is leaking
past worn valve guides or piston
rings into the combustion chamber.
Causes hard starting, misfiring and
hesitation.

Recommendation: Correct the
mechanical condition with neces-
sary repairs and install new plugs.

GAP BRIDGING

Symptoms: Combustion deposits
lodge between the electrodes.
Heavy deposits accumulate and
bridge the electrode gap. The plug
ceases to fire, resulting in a dead
cylinder.

Recommendation: Locate the
faulty plug and remove the deposits
from between the electrodes,

TOO HOT

Symptoms: Blistered, white insu-
lator, eroded electrode and
absence of deposits. Results in
shortened plug life.
Recommendation: Check for the
correct plug heat range, over-
advanced ignition timing, lean fuel
mixture, intake manifold vacuum
leaks, sticking valves and insuffi-
cient engine cooling.

PREIGNITION

Symptoms: Meited electrodes.
Insulators are white, but may be
dirty due to misfiring or flying
debris in the combustion chamber.
Can lead to engine damage.
Recommendation: Check for the
correct plug heat range, over-
advanced ignition timing, lean fuel
mixture, insufficient engine cooling
and lack of lubrication.

HIGH SPEED GLAZING

Symptoms: Insulator has yellow-
ish, glazed appearance. Indicates
that combustion chamber temper-
atures have risen suddenly during
hard acceleration. Normal deposits
melt to form a conductive coating.
Causes misfiring at high speeds.
Recommendation: Install new
plugs. Consider using a colder plug
if driving habits warrant.

DETONATION

Symptoms: Insulators may be
cracked or chipped. Improper gap
setting technigues can also result
in a fractured insulator tip. Can lead
to piston damage.

Recommendation: Make sure the
fuel anti-knock values meet engine
requirements. Use care when set-
ting the gaps on new plugs. Avoid
lugging the engine.

MECHANICAL DAMAGE
Symptoms: May be caused by a
foreign object in the combustion
chamber or the piston striking an
incorrect reach (too long) plug.
Causes a dead cylinder and could
result in piston damage.
Recommendation: Repair the
mechanical damage. Remove the
foreign object from the engine
and/or install the correct reach
plug.
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